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Investigation on the availability of biomass resources
as raw materials for bio-nanofibers
Research Institute for Sustainable Humanosphere , Kyoto University
Hiroyuki Yano

The plant cell wall consists of a 4nm wide by 4nm thick nanofiber called a cellulose microfibril.
These nanofibers are comprised of bundles of semi-crystalline extended cellulose chains having a
thermal expansion as low as that of quartz whilst their tensile strength is five times that of steel.
However, the industrial utilization of these nanofibers is presently quite limited despite them being
the most abundant biomass resource on Earth. We are developing high strength and low thermal
expansion transparent nanocomposites based on nanofibers for use in automobiles, buildings,
portable computers, medical equipment and many other products. For example, we have
demonstrated that microfibrillated cellulose (MFC), which consists of mechanically disintegrated
wood pulp comprising nanofibers in a web-like network, shows promise as reinforcement for
composites. MFC sheet-molded phenolic resin composites with 80-90% fiber content exhibited
strength equivalent to that of mild steel or magnesium alloy. Hence, in this investigation, we have
studied the availability of less used biomass resources in the world as potential raw materials for
bio-nanofibers. The results of this investigation are as follows:

1. Huge amounts of crude fibers are being generated from bio-ethanol production processes based on
sugar cane and cassava. These fibers can be converted into cellulose nanofibers after the simple
extraction of residual starch and sucrose followed by the removal of hemicellulose and lignin,
indicating that these fibers are promising raw materials of bio-nanofibers. However, the fibers are
presently only dealt as a part of agricultural or industrial wastes in Brazil, Indonesia, Thailand and
Australia.

2. Cellulose nanofibers or bio-nanofibers are attracting attention as sustainable high performance
nanofibers in Europe, North America, Australia and Korea. Many research studies have been
carried out in these areas since 2004.

3. The launch of a national project for the development of the technology to extract uniform
nanofibers from agricultural and industrial wastes at low cost as well as the development of the

technology for the structural utilization of these nanofibers would be desirable in Japan.
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1) 721

FEEER A 1949H 17 H~21 H

MEE T =AU THITA S GUERFAEIITERT R B2

FAESGAT . Institute of Chemistry of Sao Carlos, University of Sao Paulo, Usina Santa
Candida, city of Bocaina, state of Sao Paulo

From September 17" to 21%, 2007 I visited the Institute of Chemistry of Sao Carlos,
University of Sao Paulo and spent a week with Prof. Sergio A. Yoshioka. His researches
involve among other things, two studies related to sugar cane and ethanol. The first
research consists in producing ethanol from sugar cane bagasse by enzyme assisted
processes. Another study is the production of biodiesel from waste cooking oil.
Biodiesel is a liquid fuel source largely compatible with petroleum based diesel fuel.
The most common method for its manufacture is synthesis by reacting a
glyceride-containing plant oil with a short chain alcohol such as methanol or ethanol in
a step known as transesterification.

Animal and plant fats and oils are typically made of triglycerides which are esters of
free fatty acids with the trihydric alcohol, glycerol. In the transesterification process, the
alcohol is deprotonated with a base to make it a stronger nucleophile. As can be seen,
the reaction has no other inputs than the triglyceride and the alcohol. Normally, this
reaction will proceed either exceedingly slowly or not at all. Heat, as well as an acid or
base are used to help the reaction proceed more quickly. The acid or base are not
consumed by the transesterification reaction, thus they are not reactants but catalysts.
Almost all biodiesel is produced using the base-catalyzed technique as it is the most
economical process requiring only low temperatures and pressures and producing very
high conversion yield. Prof. Yoshioka is developing new alternative methods to produce
biodiesel at a low cost without using alkali as catalyst.

On September 19", 1 gave a small seminar entitled “Bionanocomposites based on
cellulose microfibril” to graduate students of the Institute of Chemistry.

In the following week, we visited a sugar and alcohol producing plant, Usina Santa
Candida in the city of Bocaina, state of Sao Paulo. The sugar cane processing up to the
production of cane bagasse is described as follows.

Sugar cane consists approximately of 12wt% of fibers, 18wt% of sugar and minerals,
and 70wt% of water. Cane is harvested manually (whole stem) or mechanically
(chopped into 20-25 cm sections) and the transport to the factory is mainly by trucks

(Fig. 1).
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Fig. 1 Sugar cane is transported to the factory by trucks.

The unloading is accomplished by hillo-type cranes (Fig. 2 left) or hydraulic tilter for
side tipper trucks in the case of chopped cane (Fig. 2 right). The feed table receives the
cane loads and transfers them to metal conveyors that carry the cane to the mills.

Washing of cane is carried out on the feed tables, to remove foreign matter as earth and
sand. Chopped cane is never subjected to washing as it causes the loss of sucrose in
water.

Fig. 2 Left: whole canes being fed by hillo-type crane. Right: chopped cane being
unloaded.

The next stage is the cane preparation. The purpose of this section is to increase cane
density to improve milling, and to achieve maximum splitting of cells to release the
juice, for better extraction. There are two knife sets that cut the cane into smaller pieces
to increase density. Then the cane pieces are fed into a grinder and a shredder. After
preparation, the cane bed is spread into a rubber belt conveyor where an electromagnet
removes ferrous material. After that the cane is fed into the mills.
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Fig. 3 Sugar cane being prepared to feed the mills.

Milling separates the juice contained in the sugar cane. Cane is passed through two
rollers under a specific pressure and rotation. The cane originally holding about seven
parts of juice, after passing the first milling unit the proportion drops to about 2.5. In the
next mill units, the bagasse are subject to a process called imbibition, which consists of
adding water in order to dilute the remaining juice to increase sucrose extraction. Cane
is passed successively through a total of 6 mill units. An important although secondary
objective of milling is to produce a final bagasse suitable for fast burning in the boilers.

» =~ - . A ey -: i \ .
Fig. 4 Left: sugar cane being squeezed in the mill. Right: sugar cane bagasse ready to
feed the boilers.
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Fig. 5 Sugar cane bagasse.

Bagasse consists of 46% of fibers, 4% of dissolved solids, and 50% water. The bagasse
production is about 240kg to 280kg per tonne of cane. About 101 million tonnes of
sugar cane bagasse is produced annually in Brazil [3]. Bagasse is fed into pressure
boilers where water is converted to vapor. The steam is used to move steam turbines,
and mechanical energy is obtained. The turbines power the choppers, shredders, mills
and also generate electricity used in the various processes in the factory. The steam
released by the turbines is reused as energy for the sugar and alcohol manufacturing
processes. All of the generated bagasse is burned as fuel. The excess electricity
cogenerated is sold to the consumer electricity grid.

Current mills are driven by steam turbines, however new plants tend to adopt mills
coupled to electrical motors with much more efficient energy conversion. This tendency
will decrease the demand for vapor generation, and as a consequence bagasse will be
less required as a fuel, raising the necessity to utilize these fibers in new applications
other than just being burned. One of the prospective uses would be the use of bagasse as
reinforcing elements in new green bio-based composites.

- o
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Fig. 7 Flow chart of sugar, alcohol, and energy production.
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BBTP:Starch Technology Center (Lampung Tengah)
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2. ZEFTADEE, BIUFIARR

BANZBITHZ A OREEHR E X, 1600 5~700K5 rai  (1ha=6.25rai) T, 4
MAEPERIZ2 26 05 b (200 64FEHEN, FEERITInal 40 3~5 FThd,
FH 7 & © A A DA T Nakhon Ratchasima U7, Chaiyaphum ¥, Chacheongsao U, Chonburi
W&, Kamphangphet B2 TH %5, (FIEZM) SBEIOFHEX, FEARAEM TH S Nakhon
Ratchasima %@ Pakthongchai KIk C1T7 572, # A WREOFIHIL, Fv TS REFELT T
VAPEICKRBIEN D, EOLMEIL, FERRBETHD, Ty T RIEL, FOIFEALERSL
v hELTHHENTWAR, Zoftbd 0o aENEE &EF v Tminbd s, —J, 7
T, W E BEEESFERE T, %RE&EX. FEH, BRTEH (B, 23—
7R ) BERAL SRR MEHER 72 SICERICRI S Tn D, (T —4 (1998
) THLN, ZEFIORARRDOT — & 2 HKITRT,)

ZEAIE, 5~8 BT THER S, 6~12 7 ARIINHESND DT, A
faI7en9~1 0 HiZik, THOBEMMRIE S, BRFOEERIT, MESND, 46
DOFETIX, Z AT OPHEMOBINL, T~ 7 #iETY; (Pakthongchai 7 v 7 #IETH;) |
7 7 8E T4 (Korat Flour Industry Co. LTD., Eiamheng Tapioca Starch Industry Co. LTD.)
DRFEATS T,

Total root production

15,440,000 tonnes fresh roots
Chips production Starch production
8,460,000 tonnes of roots 6,980,000 tonnes roots
Local consumption Chips export Starch export Local consumption
100,000 tonnes of roots 400,000 tonnes of roots 3,097,000 tonnes of roots 3,883,000 tonnes of rodts
. 774,250 tonnes of starch 970,750 tonnes of starch
Pellet industry ‘
7,960,000 tonnes of roots | i I
Household, Food industries ~ MSG/Lysine Sweeteners Sago pearl
_ consuiption 19,420 232,980" 155,320 52,500
194,150 tonnes starch tonnes starch tonnes starch tonnes starch
Export tonnes starch | I ] |
Pa.pe:r Plywood Textile Others
106,780 9,710 29,120 170,770
tonnes starch tonnes starch tonnes starch tonnes starch
Figure 6. Distribution of cassava roots for industrial pr ing in Thailand in-1998.

Note: Modified starches are partially distributed over export, food, and the paper, textile and plywood industries.
Source: Modified from TTTA, 1999.
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Pakthongchai v 78 T4 (Nakhon Ratchasima, Soengsang)

ZOTHTIE, 1000 t/AOFX A8 (2500Baht/t) Z KHTL (4~5HM) I
L. 600 t/ADXEA DT v T HEFELTCND, ZTOMIZ, T TENo0OX Y
A 1 fhH 7% (400~ 7 0 OBaht/t)yZ KH T L (4~5 BRI L. FEEHEH4000~7000Baht/t)
ARGEL TS, 2O XD RFENLEMNREE T, s, BETAELTWD,
WETART, JERICHMEETH Y . FHIAENTBEZ, i, Kxd52872<, 0%
FFoR—TF v A EN, WA TSNS, Thbb, "X, REEH W - Bk
ENBALTWS, LER->T, ZOF v FnbBNF ZJEd 2 -0 TRAR
AR CTHDH, —H. RATLINX A HHEETIFSEFEARNZFIH I N TWD DT,
BNFHREEICEE L, s OBAITRET Dy,

e T

AT TDORATL

BFHE3 : A AHAEO KA T L
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Korat Flour Industry Co. LTD _ (Nakhon Ratchasima, Soengsang)

ZOTHIE, HPFE 400 ko oflERE (1 R50) 24
THOHRHEOT 7 o ETY (¥R 180 4) Th
V. 360,000 t AEDX A I (24 00Baht/t) 25,
90,000 t AEDZ EF H T o T ABAEEL (R 25%) .
Zoftuz, N—27 () B 720004 2%) (7 oy
Z % < Gde) . MHZRED 120,000~130,000 t /4=
(35~37%) o TWb, T 7 U0E, EIZ, HAR,
B, B PE, L=y TSR TS, 3—
7 () X, v v v a— NEFEORH, FEfE e L
THRHENTWS, HHFEE (GKFE:75~80%) (4000
~7000Baht/t)iX, #EH. 10%73% 7 L v b, 20%2038H
FEofE, 70% B FEFEHI S Tnb, 7Ly b
X, EE, I —a o RIZEH S TWA DY, FEFE, 7,000
t OFEED D OFIE (HIEARH) B8d o7, BIETRIL,
BHIAENTZAREIL ATIC L 2BIB, K& SFREOH%,
BEMRIC X D1 < B — Bl — e — it — Al L, Bk
EMHRIE S D, MR DX, BTG, X EA
NT TG DH, THEBERIT, A X RBBAZ X D6
A2 ABEICRIH SN TS, LEEBn-T, 20
TEMOHHEND =2 () SHEER, BNF BES  ZEAVIRA TR
DB OBEA & 720 2 %,

N—=7 (F) 122\ TIE, R, B2REMRALTH
57, BNFOREDRFE L L TIEIAESE LB XD
o, HEREICOWNTIX, 7OV TR EE R 7 B
FUHOATBNEFRRETE D EEDbN, BNFO
FLEFREE L CORREMEN BV, FHEEHS L0
WDONRA F=H ) — VAFEREE LTORIH & A
Do

:‘u‘!

BE4 : BEFIDANy Y
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BET AT IR BHES T U TR BHO : A DL
Tox TR e & DR

Eiamheng Tapioca Starch Industry Co. LTD. (Nakhon Ratchasima, Soengsang., Tambon
Khutbot)

ZOTHIE, HER0 i ORIERR I (3 RHI. 1 RINFHEH T v 7V BEFHH T 1 V)
BRI HEHEHL (2000 FEE) OKBEOT 7 U BETHTH Y . 1200,000 t /4ED F ¢
FHBEZED G 300,000 t AEOX A DT T EAFE L, THERED 420,000 t /45300~
700Baht/t, & /KE : 75~80%)fF LN T\ 5, T o7 if, 30%23@mHIZ, 70% 25 ENHT T
b5, MHEEL, ZEfEEE LTRHASNTWD, ZoTHE Ebo R T35 0o 4 5%
WNIRIZ, ZERETH D, £, ATHOA—F—12, EE#EETHY, BETOLZORN
ETHY, METEXR»o120, TIHOBELEEICHS Lz, 2B, &HdaiE TH D729,
BEEECIIARAI Thole, 22T, HEFRB L ORIED AL F = ) — VAFERE
L COFIH EBET D,

3;10 5 i
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3. Y FUXFEDOARE, BXUFIARAR

HAIZBTDHY MU EOREERERAEIL, 6 6 77 rai (1ha=6.25rai) T, HRAFERIT
49605 (200 5FHE . FHAERIT 1rai Y 74 ThHDH, FERPFUFE
DAPER L, Nakhon Ratchasima ¥%, Khon Kaen ¥%, Karnchaneburi %, Suphanburi %%, Nakhon
Sawan WX CTH D, ABIORHEIX, ¥ A4 OEEAPER & 72 % Nakhon Ratchasima oD
Pakthongchai XK CITo7z, H hUF LI, 4~7AICHFEMx (PR, 10~12H4
WRKRE R (ABER « BAEE) 4L, 9~1 2 » ARRICINES LD O T, BB G S v
7T~9 HIZIE, ZEABOTELERRIS, THOBIMNMRESN S, SEOFHAETE,
PERLE T35(N.Y.Sugar Co.LTD) YD B2 51T > 7=,

N.Y.Sugar Co.LTD. (Nakhon Ratchasima, Soengsang, Amphur Kornburi)

FPFTHICBE L TENZOE, AFLD 200~300 5D T v 7 BN AFELE LTE
D, BARICEL-TE, 2 ARS8 bH5L D2 L THD, ZOTHTE, =7
Farmer’s manager & 23k L721%. Process manger #422 X C, /N> v 7 HIED 2O RETH
/37”_ director (Manoo Leopairoj %) & 9 30 3]0 A % — % v bEE%E{T>72, BNF i

TIEREBR A R o=y, /S H A% BN F ORGEIZ W56 OB 30 — 2
?%6&%%éﬂto:M’owf I, AT 2AF oL Le—20LEBNEIFIHL, %
DG Z TR NVX—IFHT A HFRDEBZ BT, ZOREDH%, director DEEDFFA %
BT, AEE1To0,

Z O LHE.20,000 t /B OH N 7% B (700Baht/t) 226, 10% O#SHE (2,000 t /H, 14,000Baht/t) |
77% D737 A (15,400t H, 500Baht/t, &K : 50%) . 15% DFE% (3,000 t /H, 1000~
2000Baht/t) , 4% D AT v P EAPEL TV D,

WX, 70% 23 @A, 30%ERmT TH 5, mméhéﬂﬁxiAf\I%@Ei%
BODOBRELE LTRSS TV, #RIOES (100,000kW/h) (X, EI=HEICkoe L
TWo, PEEIZ, N A= 7 —VEEE LT, AMRLTWD, 2T v PE, BRICEE
AL TN D,
fE TR, FFHiAENTY MUy, Vv T o ‘/ﬁ**ﬁﬁ’#*%bﬂ*%i@ L. fhitii e
FHFRIE CTh 5 3T 2R &b, iHRIZ, BAEICE D 2T v UHHD Rovdr, &
W, 1 RIEMER . 2 RIRMEIC K D DR RESh D, /\ﬁxli\ & A ENEHA SN
TV, —Hf. EOREHRICHRRE SN D,

BNFOFMAOARGEMEE LTiE, HEETH 23T ARG L 72503, Ak =L
F— L DFHG. BROH VAR LERATRREDR B 2 D,
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FE11 HhUuFeafElizchT v BFHE12 LIHENGHHINL TR

BHE13 HFEMAOANTA

(fTRT—%)
B ©, THRFOBRNW W2 B4 B iR, ST A - U P0G KEZRE
L7=DT, ZORRE ML L TEL,

VA% EARE (%)
A2 A EE (Kb 71.1
S A fhthEE (E+L) 79.6
NH A (NAE) 44.4

40



4. BbYIZ

DLk, Wdb# o #hils (Nakhonratchasima) D% A4 &% h o7 % EOEPERM L ZD
FIHOBIREZ, 4 » O TH A28 L CHA L7-, KOEE 7 Bankok AL D KAE
ITHFE LW AN D | IREITKOEEORIRE Z T 2@ Th 5, Z OHlgIIKIE
DEVFFEAHEY MY EEREICHE LR TH Y | R Z OHURO ¥ B4 b A pE
RO 90%% 5D T 5, 1t T, Bangkok %% L #]t~ 300Km ¢ Nakhon r atchasima
WCEDBERITKIEOR AIENSIHED X B A~ BT 5, FEMEFEED % 4 B B
FOW MR BT, ZOMIBRIZEIEL, ENLDOTH~ANS | FEF DB IO
FYEETHO BTy 7 ITHBEICHEB L, b0 N7 v 7 OJimnG AT L LSO
TEHBREDIZETH D, BEFONA AL )=V T T My RZT L, 5%, BN
FORMEZZ TV ET, "M F=H ) — L EOFBRIIARRETH D, &I, A
DEMTH L0, FAETOHFRNEIZIT, MRPEHETHY | BEOREREED 20D
(ZiE. AROIERNITFETH D Z & 2k LT,

BHE14 ZYA4HMH BE15 ®EFRFPONALL
X )—)L Tk
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4) A=A LT V7T

FEBRF : 2042 H 14 H~21 H

FEE . RIEZ UK EFEBEZERT)

FERF : 7 A — AT FIRRE, A— R b T U 7R FE SRS MR EE MR F2 Pl
F—Z T UTHE « SOVTIERT (BT 2 KF)

7 A —2 X7 RTAEKY (Queensland University of Technology)
Sugar Research and Innovation
=T AFUIFSESE © Tan O’Hara: Senior Research Fellow, Tom Rainey:fff %t B

Sugar Research and Innovation |X, 7' U AU THN
WD 74— X7 FLBRFIZH D Center
for Tropical Crops IZFTE L T4, A& v 7 &5
LB, 204BEDITNV—TThb, 50%
NAEZE. 5 0 %A Ministry (B2 65 < MBJF) D
HE T, XD oSO s &
H 1T, Bagasse 7>5 D)L 7 EGESCKE M EHL G
IZBAT DR A HED TN D, BIfE, A=A LT Y
T TIE 2 0 A RREDOMIEE DT A DRI
WTHIEZIT> TV DA, Z D Queensland
University of Technology 1%, & DH.LIFIETH
5, CNETRICIZ A= AT FINAND~ v 17 = A (Mackay) THAL L 72458 hERR & LT
IEEN 21T > TV, 2 4EA1IC Queensland University of Technology (2> T & 7=,

B k7 % OB (Molasses) /N H AD BT — A S DA F i ) — VEEENR | et D
Sugar Research and Innovation DEZET —~ Th V| BE TR EZ < S HpD, ABHEHIT
10AIFEEWEIT LD THD, TTICY Yy I U= AI1Z, 1 AT, 800kg D/SHAMND,
80U v hDxTH ) —)L bl A0kgD ) V= B RET 577 0 M EERK L TWDH, TIVE T,
NHAZONWTNE, A=A Z VT TIE BBELTEEZLTNWDLEIALH LN, A
AZITBS 2 AN—=ANRRBN, Y F U ETHEPLHEH S D370 2 DK 80%IFR° L
THEELTWD LW, TI7VNVERRY, 23X —FHAOHETIEH £ Y #EALTHRN
IR 157,

NI ADHHFIH & LT, Tom Rainey W98 B 13, #EH VL 7 OBEEIZOWTHFIE L T 5,
AKX, 77 b— RRFEO(F TR 2L 8RSt TEW 2%, BIED 7 L —7 2
Mibote, A=A KT VT ONH AT VT OWEKRENELS | PHGEEE N EN, 2
I, A=A N7 VT TIEEROERLH D | Y FUFENLRMIEMICY F Y Z2HED - T
BY., 20D, BIFEDE L TH LI AT AOMKEL, B Liid > T2 | Hig
WHENE EN D, TR LT, BIZIE, TAHEYF U ONTRATIHESES T, HHNd
PNILVTOME LR WEDZ ETH D, Rainey HFFEEIT, T3 CTHEH S5 30 2 OflfiE %
4 #k(Separation) L, M2 72 i 50 2 B0 < & & TR/KMEO S, PGHE O EIZpkTh LT
W,

NI AT, RMIZHARY 7= 2R BrET <, ARICET 2R-IZ, A0 1,/ 4%

BH 1 Tom Rainey Wf7EH
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FETRW, #lZ1EX. 140°C, 3%NaOH OFEFTHIIE, KM T3 0000nd s A%
TTANET — 83 CARMERZ DT ENTED, IV TITHW D7 1E, DI 7 (Bast
fiber, 60-70wt%)C. f#f (Pith, 30-40wt%) 1A L72v, SARIE, 40-45%3 /L — A,
18-21%28 U 7' =2 25-35%73~3 B —A (%L 1% Xylan) ThH 5, BfE, A—A T U T
TIE, ET400H5 b OAERFIATRETH 5, > T, NAAHKDOE /LT —ZF
J 77 A=, EM16H FREERBLND,

2OVTIEREE LT O T 2 DRI,

FRME N 2— D1,/ 4, 728, »Ov7 L LTid=—2% V7 800US/ton T D DIZxf L,
700US$/ton . ZAUE. NH ARSIV TOENBEL RN TH D, 2B, VA 710007 %
150U$/ton

NI AZED DY AT JITTITHR TV D 25, BEESD 2 2 b 08 TR 50km LA
THEDDZENEE LV,

BIfE, HHFRUCBIT D AT AOEHNEIZ1 7084 by (REEX—X), b FUF L0
bMzbE, Y hUFEOARS A AEREIT, 34000 M ERABELONTND, 2
A, HROARMERMEERE 1 75 0H L > (Rowell, 1998) & bl LT, L ThRE
TR, V=0 ERELLT VR, T/ 77 AN~ &B 21256~ 7 v 2l ofik
WHiI REREELIIRORVE, FEBXDLE, XTAPLOEALR—RAF ) T 74 /3—
DOEGEIL, 7L T RN T H ) — ) K0 mOIMIEE 2N S B 5 ARG & L CRat
WZAET %, A ElOFLRITiX, Sugar Research and Innovation D A > 73— & XS ZFHA B 23T -
TWDIEWRT ) 7 7 A N — D8l LRI T D FEE 21T o 7223, KRAEBIE 4 72
niz,
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F—R 7 U 7 BFEEN SR E YR FERT

(Commonwealth Scientific and Industrial Research Organization, CSIRO, Forest Biosciences)
ST ANFUIFZEF © Dr. Noel Clark, Dr. Warwick D. Raverty

F—A § 7 U TR RE A (CSIRO) 1R - BEZEICR D S E O & L CTiR)A
W BF A I N— LT D, ZOHT, SRIFHM LI REMF AT, KENA A~ AER
BT 2B ICB W TR 2K T 2L H LT TH Y | SEEIMHEZIT -7
e - ST TR, AMERTE, KEMER EOFR L RITEZ L DAY v 7 2z 5 EER
TFHELTAES TN TWD, WEMMZERT GHERER 212X D 2008 4 X Y Forest
Biosciences) DAFZEZE D 4 0 — 4 5 %I TEETH S,

e 2SVTGE T N—T T, A7 Yy FAHIRNC L B EFX— =DA%, TDO7=9
DY — MREEE E Vo TkIR = L7 e =7 AT 310 R& R LIZgen 6, e
JEAR DM AMERMEBRIE OB, & W o Io AR E CTEAWFZE RN TThil T b,
RITOEE T —~3, KEEFENOLONA Ak ) — L8 ~I'ra—2Anb50H
M IINAfETH D, "M Ay 7 —VBECE L TE, s 7 v ZRART TR
<, BikzEOflEs AT AORBEMTbTEY, YU EDRA. N A~A4%E
PEHICHINA A& ) — L FTHIE L Th b, JiaD T L7325 T CThRERMICH BT
BEICPND T AN, ZRXAX—ZERBT D, EWVoleT A7 TICESFRRPEFIIIC
IThnTWwa, ik« AV FICET DT/ T 7/ ad—ZonTid, BEThbh TRy
N, SHOWET —~ & L TREBEBZ R > TERY | BB ONIEEEZFHTICAZ v 7
LAk bilz stz ETHoTE,
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A=A NFYTH - PNVTHRERT (BT 2 K%)
Australian Pulp & Paper Institute (Monash University)
AT AFUFZEE © Prof. Gil Garnier, Dr. Ian Parker, Dr Warren Batchelor

F—A NT U TH - STEIERNL, T 2 R TR R OWFFERT T, RIKEO
TJrA R Fxy N ARNIIH D, —ANTZ U TIZBT A& - L THEORS & LT,
PEER L OEHED G L L BHEEIT> TN D,

INETCSIRO, #- VTR N—TF L IHE T, HRAROEDEMIZET 5K
T ay ey NEEERLENDOWERE T THERITo CE e, BIEIL, TO®BMAR
Tavxel NOMNL ETFERFLTWS, ZOHRT, K- SVFICBTD T/ T aY
—FEBERT DO —DEBEZ LTS, BEMZAFICONTITRBI SR o T2h,
MEEM O EER, @AM E L OBLEN S DT 77 ) v V—B%IE, EERNL O
L REW, LDz LTHD,

HEF L, AEFONIToTCNDENNA AT ) T 7 A =8k NAFF ) 7 7 A4 =8
BT DMFFEIC DWW Z T o 723, S b2 < IRRREm AT O 2 & kT,
WFZERTDOPTE T % Prof. Gil Garnier Z 45D & T4 FH A L N—L DIMEN DL, A—A b
FZUTIZBITHME - ST CORM Ty =7 Ve LT, /77 /vny—%K
VIAATE T —<PRE SN D ATREMEII D TEW E K E b7,

I A=k
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5) FE[E
RER M GERIIANA 4~ A5k v % —)

FRE RV X — B FEBE AR IR SR BT 26458 (Korea Institute of Energy Research)

T FEMAEE 2 —

Dr. Han Sung-Ok

T BME T B . ORISR RINRME 2RI L7 BREBE IS S Ly
BTGB AREEFRR 72 & RTRRE T L B R BRI R QUS HAFFEE EAT LT D,
FERFENEEZUTDOL ) TH D,

e Environment-friendly biocomposites using electron-beam irradiated natural fibers

eHoneycomb made of inorganic sheet having nanoporous adsorbents for VOC abatement or
dehumidification

e Inorganic membranes for CO2, H2, and bioethanol recovery

e Inorganic aerogel and hollow sphere for thermal insulation

e High photo-luminescent phosphors for white LED

LED chips and LED bulbs for illumination

Dr. Han |$#&[E T3(b542 2007 FOFEOFM RS HIZ, BREE - =R VX —Fhll o Ry
TADHT “F ) RIREREFNH LT ) — A A AT Yy REFLF—FM L)
HO/WMRR T N— T i B LT, WFERT. R, ERRET0ANBML T /B
0 — A OREERA, Rk, EWNSBRR BN 2 EIC oW iR A 1T o 72, Dr. Han 37/ —
AFNA TV v REFAX—=FMICON T, ERENHHE AR OB 7EE 13/ e —
ZBERANT . FEFT OFIEE XS ) RRFEM R ORI Z R U = 3u X —Rerdhn o
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772 EICOWTREEIT O RETT- 72.

F77. BRI R ORBIIRY LR WVN, 20 L5 B T ARENNS
X 5 L:\ é\?(ﬁ\ ﬁlg’;f%‘j—/“{zﬂ/lﬂ‘—x 0);@5%&0%2/5\*2"*4/\@}75%5}%25;{%%L:,/ﬁij/)h
HZ DN,

I IIVKE
Y UNVKERHBFHREM BRI EHEK
A AR R R RS S
(Lab. of Adhesion & Bio-Composites, Program in Environmental Materials Science)

Dr. Kim Hyun-Joong

Dr. Kim OWFFERITBREEICROS L& LTS A EAEMEI ORISR 2158 I/T> T\ D, KR
W2 2O TR EDRIBEN O RIRT7 47— LTHWTWD, v N v 7 L
U IS RERIEZ BICFIH L TWb, Ralfld T /8 e—R%2 50 ThD7 47 —0
FIHBERD T, F 7 FHM R Lo elimo A 4 7 HEFEEOWFIEZ 8 U Cm b
D& LWL DBRFEICH 2 AN TN D,

T ?MIE DrKim ® Homepage 72 H D EHEAZGIH L TWa, £z, G OEEMEHTER
T HHK L BT,

Thermal Properties of Bio Flour-Filed Polypropylene Bio-Composites With Different Pozzolan
Contents, Journal of Thermal Analysis and Calorimetry, 2007, 89(3), 821~827

Preparation of SIS/SBS-based UV-cross-linkable Pressure Sensitive Adhesives using the Thiol-ene
Reaction, Journal of Adhesion Science and Technology, 2007, 21(7), 589~603

The Curing Performance of UV curable Semi-Interpenetrating Polymer Network Structured Acrylic
Pressure Sensitive Adhesives, Journal of Adhesion Science and Technology, 2007, 21(7), 575~588
Effects of natural-resource-based Scavenger on Adhesion Properties and Formaldehyde Emission of
Engineerd Flooring, Journal of Adhesion and Technology, 2007, 21(3-4), 211~225

Thermal Properties of Bio Flour-Filed Polypropylene Bio-Composites With Different Pozzolan
Contents, Journal of Thermal Analysis and Calorimetry, 2007, 89(3), 821~827

Effects of natural-resource-based scavengers on the adhesion properties and formaldehyde emission
of engineered flooring, Journal of Adhesion Science and Technology, 2007, 21(3-4), 211~225

The effect of types of maleic anhydride-grafted polypropylene (MAPP) on the interfacial adhesion

properties of bio-flour-filled polypropylene composites, Composites Part A: Applied science and
manufacturing, 2007, 38(6), 1473~1482

Effect of different compatibilizing agents on the mechanical properties of lignocellulosic material
filled polyethylene bio-composites, Composite Structures, 2007, 79, 369~375
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Effect of compatibilizing agents on rice-husk flour reinfroced polypropylene composites, Composite
Structures, 2007, 77(1), 45~55
Thermal properties of bio-flour-filled polyolefin composites with different compatibilizing agent

type and content, Thermochimica acta, 2006, 451(1-2), 181~188
Properties of lignocellulosic material filled polypropylene biocomposites made with different

manufacturing processes, Polymer Testing, 2006, 25(5), 668~676

Enhanced Interfacial Adhesion of Bioflour-Filled Poly(propylene) Biocomposites by Electron-Beam

Irradiation, Macromolecular Materials and Engineering

Biodegradability of bio-flour filled biodegradable poly(butylene succinate) bio-composites in natural
and compost soil, Polymer Degradation and Stability, 2006, 91(5), 1117~1127

Thermal Properties of Lignocellulosic Filler-Thermoplastic Polymer Bio-Composites, Journal of

Thermal Analysis and Calorimetry
Biodegradability and Mechanical Properties of Agro-Flour-Filled Polybutylene Succinate

Biocomposites, Journal of Applied Polymer Science, 2005, 97(4), 1513~1521
Thermal Prooperties of Agro-Flour-filled Biodegradable Polymer Bio-Composites, Journal of
Thermal Analysis and Calorimetry, 2005, 81(2), 299~306
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6) 4Bk

FHA AR : PR 20 4R 1 A H ~*x

A REATED GO EAF BN SERT)

REGH: T— RN BT 7 VAR TV T4y vaanys BT R, by bR

1. 3— RV —F I T77 VLR
Crowne Plaza, Ventura, California
January 13-18, 2008

SRIOA— RV —FH 77 L
v AEERERRYIX, “Realization of
Multi-Functional Composites by
Nano Scale Control (7 A/ — /Ll
LD 2HRE= VAR Yy FOFEDL) 7
%‘:7‘&—’\7 WZH T ChfE ST, HLEE
BT D 135 4 ORFTEHE M e D
WFFEFEER LIEF im0 IS, #
AMEVTE N T ) 3R Yy O
Ze M 2 72 FRPH AU HitsAL TV e,

CAVR=RAF )T AN—ERTON  mey o kg Fh T L s
JeHE

Prof. Oksman (Z & % "Cellulose nanowhiskers reinforced biopolymers"|Z B892 W78
EX T, 747 - LT —RF /U0 AT— (CNW) | ¥ U Z XZFRY
E=AT7ba— L (PVAE-idkELo—AT7 T — 7 F L — bk (CAB) ZHv>, #liEsk
Bk a Ry y MEZBRE L TWe, ERNFIILTO 48 TH D, 1) CNW KIEHE
e CNW 7 U —XRIA DT T AF v 7EMOMF (WF &b UL R~ L),
) FETEER] (U VR AT V) ONFE (RINENHE 2 5 06V BB 1T L) . 3) Al
{EAIDOZhF: FEREFED M F) . CNW BEGE M L5 F 2 a Ry v MBF,

BAEMEISBICRIT R —2TF ) 2Ry b OB - S

JE & Prof. Prijs IZBASDOFEHCINT, T/ A —nHfililla R Ty b & L TEAREZFIC
2, AMWICERTELARWRREREZFHA LT a v R Yy h~OBOirE & 55> T,
LW LEENL IO TIE “C DT bA « =R ) Fa—T" PEHET F—T
HY, Bro—REMHBOE LTINS A~ AT ) Ry MIFRIXIEE A E STV,
Prof. Oksman OFEEIIIEFIZZ < DEMAE =T, Err—RF /arR Yy MIxtT 5
BILOEEEWEE-> T e, L LR EMARIL, B —2F ) 77 4 "—DFEK
PERE, 2 ARy NOIERTTIE - BT k7 EEARMINE N L BEME BTl
N —2F ) T 7 AN=FIEFIZR CHDHENETHY | Ere—RF ) a Ky b
BT 2 RITE L ELREL T RWEERK LT,
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FH2 I—-NUSEEAEHE
(AHii%4 5 N H Chair: Prof. Peijs. /&4 A H Prof. Oksman)
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BB 7V T 4 vy 2aa B 7 K% (University of British Columbia)
E ZAFEE (Faculty of Forestry, Department of wood science)
FffE# Main mall, Vancouver, BC, Canada

HH 3 Forest Science Centre 4]

T A R D

TV Ty vaan T KFEUBCOII ANV 7 ——fifilill &b 2 ML OMERFET, D4
7 8 TADHAENLSTEII T HRRDORFETHY) , by P RER FVRZECKRS A
FTHENIZBIT DHBOLMRFETH 5, 7L Forest Science Center NIZH Y . UBC
BAZ D 5 % 0D 1920 TR S0, SRR EIR L K-> T & DR REEF3 B O
TEDOFREIRIZEBR L T X 72, MREEIX Forest Resources Management, Forest Science, Wood
Science @ = SERHZ Lo THERK S 4L, BITETIE 70 22 H2EERH Y | NN E D
A RIGEERR P AEEZ T AN, 2RO 2R Thil T\ 5,

K4 - B

BhZ#% John F Kadla {8+

John F Kadla f 1%, Wood Science ##}? Advanced Biomaterials Chemistry #iff5E2 %
HE L, BUEIL, 5ADORX FZHIER & 6 4 DO RFEFHAEDE 8 EDEFRE SR A N
— TR ST 5, John {4213 1998 4RI/ — A 1 T A FIINL KRFDOB T, 2002 H1Z
IZRIRB B 28D, 2003 FF LV TV T vaaa BT KREORAX v 7 & L TETkEZ )
HTW5D, F£72. John fHI1I7 2 U B2 D Cellulose and Renewable Materials @
Secretary X° Chair Z#H T\ 5,

N R WY 5 i i

) — A1 7 A FIMNLKEFETIE Hou-Ming Chang #5201, U 7= ALK - L7 R
T EREM BRI O A PR A X o TRz, BRI iz ks 507
DHBEO G A BRICE L B — A EHFEDOZVBTEORES, BB FRIEICL Y LT
bR EG LR DBHEORIRICIERE L, o, Al LSBT0 R EIEIC L D RHlTE %
WL 5708, FMSIIIZIEICH 5, EF TR PR FIEZ M ICE Y A,
TAr =AU Z =0y TICHEER b A L, BT SREME OB 2 AR S 2 B
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L OB RS T VUL TOMERGHIRHE LIS TV 5, RV o — A DO ERIRGE
AR K DB v — D5y 2B REME RN DWW TRV BBk 2 5 B BIFETIXZ 0
MoeETr—~ e Lo 7raycy FREITL TS, £, Bm— R LEERRE
AL B A TG L, S S BAIIC R 2 —= v 7 S nfe =0 DR OFEEIR OB RS,
TrFbEnizkre—2REHWi=F ) A ROk ORRE, vro—R2F ) MEO
B 2 HLOICTFSE 2 JiRBH L. Biomacromolecules 72 &, RA&E 71 OGR4 il
LTW5, Bzt ra—RF ) 77 A R_R—DffflIcEITHH L7 hr A=
TNWZONWTORERIBEL TWD, £7-. B o—2 & EREICAM O EERHERRS TH D
V7 =vORMA LT/ arRyy NOWFRRRBICOWNTHEY A, R 5% 5=
FTWa,

RKILD by 7 X

1. B m—2AFERE T ) = DAROERE 7 ¢ L L DL

EFIHM R Z I E 7 AV DE T+ b=y IR~ A/ VT I ¥ — ~A4 a7 L—
F o 7R, B ERO RS 8L LTORANIAS B2 6L, £ X5 2% ILEMEIORM
VNG NENATONTND, TFE. @ FE2AERICED LSRR E KRR E R &
T2 Lo T, WIRREIZB W COKOIER P EFHFROEEN 2R L, I E e
= LG R LToiE 7 0 LV AOREEERRR STV D, RO GEEZHAWT, v
TIZB/ o —AF R E HREFEE L LIz = 0 2R T 4 )V ADERRARA SN TEBY, W
SOPOHENRRINTNDIRZENHIETNT NS ANIER LD TH o7, John i LITHE
PN T DMEL ORI T E 0 T OBUKIE L BOKED N T VA BIOZENL DERRED
BEHNENEETHD ZEICER L, 2,6 (LICITBUKE., 3ANICITBKEZBINAICEA L
Tebnm —ZFFEREGH L, N=H DIRT 4V AOEREAIT T2, b7 4 /L AT
HEFNCHSE RN T DSE = BT L, FOREF3 SEM IZ L W IEHEFICBWTRIZE SN
TW5, BUEIRD T F B BB &%), BikiR L O KEDO BINLE 22 2 T
7 4V ATERRBEDE W EZ T2 0 | RIS ESRE A FEOBUKMEERER A A L, IRES pH IZ
LD WEE b %5 & ZTHERENE 7 4 L A DIERRZ R A TN D,

2. =L bR =LA —AT 8T — N T 7 A X—DERR
INETIC, B e —R VA=A EIRNTEZ8I2L0, VA= ADNKERBAICE
STEAR—RAERET DO, FEFWITHPTARTNVERRT D E VI HRE/TND,
ZORMEEFIHLC= LY hr A= B L8 ve—RF ) 7 7 A N—DERER
HTWD, EROKMEIL T 2 VSV O E ) ) 7 7 A SR —OVERRIZEB W CIEF ICEE R
HHRLLDL, BRI LY b A= JEE ORI TR L. WESHRINT 2 24—
NOBEEEBLIE T, BERT /) 77 A NN—%2EGD 120 O&MRGEIT-> T D, KT
Tl m —REH E U TR S NED 7oA & U WK E O TR BIT-oTWD, 4%
o —27 75— FNOMEBRRMES, TEFALEHRE, Tl —2AEBEEERENTF/
77 AN—DOFRIZKTETEBIZONWTHI U PETH D, Fio, T/ 774 3—1E
Rt BT EFAGIC Lo T2 E L O — 2T ) 7 57 A R—5 BT 5 2 & bRE LT
W5, ZOZELEELT, BAu—RT T — b OERIECH S BERE 7 E ORI 2 W
PEIZA W TOI RN D ZFE DT /K- OBRFIC HEEI L T 5,
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HFH4 L7 A rEniztle—2<y b

3. VI =VHERDOI—FKR T 7 A R_R—a R Yy hDOIERL

PNV TICIE OB SN DRIEN TH D ) 7=V NREM B~ L B ATRETH L FITHE
HL, BEMTHDY V=0 ODRFEBHEA~DEREIT>TCND, U 7= ZERMSR LT
%, NEETAFHEA T, MATHZLICk D I—Rr 77 A =N EbNn 5, BUE, &
SREEPERE S ER SN D HR e PR X MuZ BIZ, U 7 =2 Hko REMHEM R 7
AF w7 ORI ZITNDDH 5,

EEBRERE

BE—TFIZE 4 B 77 MEEPHRE I, ARIEFERIIETRI 7 FPNTITON D, %
7o, STEATICEZE T A URFRBEINTEY, BAKES, R T COEAISEITI 128
DOFRFENIEZ S5 TWD, FITHFFEENT 300MHz © NMR 0oc 0 ikE 2 A L T8
O AREB R ZIT 9 ICITH LA EWEREE L 7> T D, E7-., REEREEFHDSC)RRE
HE LB (TGA) 7 & OEGHTEEE 0| BhFPRETHE I E 2 E (DMA)RC L A A — & — 7 & O fhbi
PERIEREE, ZOMicid A Xebr7 v~ v 77 7 4 —(GPC), B IR, X HRECHLIIE
BREZHALTEY, AREKIZHEED ., o oXxy 772V B—2 g U217
W OB OISR BENE AT A ICEA ETO—#HDO Z E BRI ENTHZS L)
272> T B,
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ST N =V N -
(University of Toronto, Canada)
ZFTANFEEDKRL ., FTBRE :

M. M. Sain (##%). Centre of biocomposites and Biomaterials Processing

B E 5 University of Toronto, Facility of Forestry #}&l

BEOHEMHE . A A RN—2F ) ar Ky b, KETTAF v 7 EHEME
v —2F ) BN BT 2 TEENRIL

IHET, AR E IR 7T AF *
7 BEMBIOGERSE 21T > T X 7=, [RAINFFET S
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4.2 FXx v AINNVT BHEANNLVT WFERR SV THED
NAFF )7 74 5 —DRlE

Fyov o] BEHE, DEERIE (a2 l—t—F) 2oy a L io %Oy
Y (UL ATOWT, AT T, FEIREHELIA D IO BRE TIEOBET 21T 5 & & BT,
DI AEIHE R 7T A =8 0 EEALEE L, FE-SEM (2 L 58821772, MH
BN BT 2 =K L TT 2 T2 A OFE RICHOWTH B TORT,

1) FyoP 7
A RRTT, VX TEDOX ¥ v o8B T8 CERIL, iR 27 U —2 EiZik - 720
FHHFRAE T, R,

VUL TRERULE L 2 L — RERD
UIFOMEz Lo B, ~Itre—2, V7= %kELE,

1. 3.2g (0.03g)
2. 2.4g (0.02g)

(Sodium chlorite 1g)
(Acetic acid 0.2mL)
1.8g (0.04g)

hEF

(Wet X—2) 100g — 1.8g (0.42g) 1.8%
(Dry X— %) 22.2g — 1.8g (0.42g) 8.3%

BASKERICHONWTIL, I RN TIE E A EBR L) o>T7-, EtOH LRI LV [
BN E LTz, FURT VT USRI ONTZZ L, ZOWEMIIT 7 ThD
LEZLND, EROCOV BRI CIET v 7 258 Il B 2 LTk o 72,
I, BB DR TT A4 X R T D 2 E BRI o T Te s VT OREE
DHEBE LU, 7/ 774 /3—£1F 15-20nm T, 1FFH—TH -7,
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Fig 3. P% (X30,000)
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2) ¥ v AT (BHK B EERS)
AU RRTT, V¥ UEDOxRY v ANBH LT, ZALKOEKRICHED-%., KAK
[ SN AN AT AN < DAY

UL TR L 2L b — RERD CHHLAHHME RY 50 S0 HT>

Sohxlet (Benzene : EtOH=2 : 1) 6h

! « 2.5gW — 2.49® (96%)
a-Cellulose

______________________________________ 1g® — 0.04g (4%)
(Sodium chlorite 7g)
(Acetic acid 1.4mL)
14.6g (0.15g)
l
4% KOH __90°C__2h

13.0g (0.13g)

<t F>

(Dry) 400g — 13.0g (4.11g) 4.1%

Table 1. MR (%)

Hemicellulose a -Cellulose Lignin Others
19.2 76.8 4.0 0.0
Table 2. R HTHRER (%)
Koy HLE BN % FEAAE AR R
9.9 1.5 4.4 84.2

Dry O > 7 ik, KEMZ5HZ ET Wet ERIBROIMEIC T -7, 72, 3T URBHIK
JEIR DT INTH BT, EtOH B TIX, Wk & & 2 b b Ak 4 U, s
DF 77 A 3=X, 15-20nm OIE T, ¥—Th-olz, iHHEY LR O NIRRT,
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Fig 6. 7 51 2 % —WLF (X30.000)
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fEE, a2 b—b— b LEL 0 AF LY afit v 723 e Lz,

UL R L L g — 2R CHLAHHME R 50 o0 B>
Sugar beet (Wet) 600z — (Dry) 42.6g Sohxlet (Benzene : EtOH=2 : 1) 6h
l bg — 5g(A)
Water 60°C __7Days

l « 2.5gW — 2.49® (96%)

1. 8.4g (0.08g)
2. 8.0g (0.08g)

a -Cellulose

! - 1g® — 0.93g (93%)
Wise  80°C _ 1h X3 [a]
(Sodium chlorite 3g) Lignin_(Klason)

(Acetic acid 0.6mL) 1g® — 0.01g (1%)

7.7¢ (0.15g)

hEF

(Wet <—2) 600g — 7.7g (0.48g) 1.3%
(Dry ~X—2) 42.6g — 7.7g (0.48g) 18.1%

Table 3. MR (%)

Hemicellulose a -Cellulose Lignin Others
6.7 89.3 1.0 3.0
Table 4. R HTHRER (%)
Koy HLE BN FEAAE AR R
94.1 0.9 14 3.6

B LD 7 roE (85 CLLE) #Bi<zd, KOH ALEIFOIRE % 80°CIZ

ey

AxX A&

L7z, 60COIRAKTHRIET 2 Z LT, RENRBEDBREN AR TH LD, HOLNTHIF

PR EOUHEELTHZ LT, XIVRIIHETE

ERVE ST inY/ANEG ol N e

HoTce NATT ) T 7A3=1FF v v PN EFEBRIC, 7 15-20nm THEHE Y & o0

T ThoT,
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<SEM>

Fig 8. fLP% (X30,000)
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JeiFE, v H—v— F T Ty a BRI VT 2T L2 b 02 e e LT,

UL TR L L g — 2R CHHLAHHME R0 o0 B>
Sugar beet (Dry) 100g Sohxlet (Benzene : EtOH=2 : 1) 6h
l © 4.4g — 4.4gW

60.3g (0.60g)
l « 2.5gW — 2.49® (96%)
2% KOH 80°C_ 2hXx2 ]

3. 23.0g (0.23g)
4. 22.5g (0.23g)

Holocellulose (Wise)

a -Cellulose

! - 1g® — 0.78g (78%)
Wise  80°C _ 1h X3 [a]
(Sodium chlorite 9g) Lignin_(Klason)

(Acetic acid 1.8mL) 1g® — 0.02g (2%)

21.5g (0.22g)

hEF

(Dry) 100g — 21.5g (1.28g) 22.3%

Table 5. o HrrER (%)

Hemicellulose a -Cellulose Lignin Others
21.1 74.9 2.0 2.0
Table 6. & oWk (%)

Koy FLE B FELAAE AR EE R
1.4 12.3 20.7 65.6

Xy v NEERBRIC, KEMZ D Z LT Wet EREROABLZ 2 o7, 3 U REHOGNE
DITNNCHDNT, T4 2 F PR oV T AT A TIFFIT R < A [ 2 @i
LIzis, =02 F ) 77 A NR=03G T, T/ 7 7 A N—BUERROBEN S ITENT

FECTHD E WD,
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Fig 11. A% (X30,000)

Fig 12. 77 A » Z — LBt (X30,000)
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AfEE O B ES B RY T35 231 DIkl v 7 DRz 23R LT,

OSNNVTRERBLEL L Lo — R CHLRRHE RS0 0BT
> Sohxlet (Benzene : EtOH=2 : 1) 6h
Potato_(Dry) 100g - bg — bgW
!
80% EtOH 100°C__15minXx3 [ Holocellulose (Wise) .
73.5g (0.25g) - 2580 — 24g® (96%)
!
2% KOH 90C 2hXx2[H] a -Cellulose
1. 22.2g (0.22g) (17.5% NaOH — 10% Acetic acid) _
2. 18.1g (0.18g) - 1g® — 0.78g (78%)
!
Wise  80°C _1hXx3[H] Lignin (Klason) .
(Sodium chlorite 7g) - 1g@W — 0.01g (1%)
(Acetic acid 1.4mL)
16.3g (0.33g) I R EOSIE LA Sz, EtOH A8
D
s

(Dry) 100g — 16.3g (0.98g) 16.6%

Table 7. oy i (%)
Hemicellulose a -Cellulose Lignin Others
21.1 74.9 1.0 3.0

Table 8. &M OHTFER (%)

Koy HiE BENG S HLRHE R EERY
12.4 6.4 19.3 61.9

Wk, B EEZONDAQILBNAE LT, 7/ 7 7 A N—IIR 15-20nm TH -
=28, FRLVAIND 10nm H D5 WVINIFNLUTFTOE S b EE I,

68



<SEM>

69



<EE®

JREEFEEM Th DX v v /N, KRR, BSHEO LT NG, G R0BIZL-> Tt
I —AF ) T A NR—=%85Z LNk, F2, LB ToO® L e — 2D ITA
RN EWNZ T,

T TME, HOENLHI XY =R EONETDH LT, UGONENEEHIT D 2
EMTEDLLEZOND, UL, VU TN THh DA, Riglpih GLRERED
RNH D) TR T T U HEHELIAN O OBRESIEMME T L, Brr—2RF
77 A N—DOHELENKNEETH 5T,

T o H =L DHNBED%ZIT, T XTHIEENZISNTEY, RO FEFEFETHD
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15-20nm Th > 723 HEE /L7 Tl [H—H o 7T L0 Wi b Bl ST,
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K. Abe, S. Iwamoto, H. Yano., Biomacromolecules., 8 (2007) 3276-3278
Obtaining cellulose nanofibers with a uniform width of 15nm from wood

E. Dinand, et al., Food Hydrocolloids., 13 (1999) 275-283
Suspensions of cellulose microfibrils from sugar beet pulp

M. E. malainine, et al., Composites Science and Technology., 65 (2005) 1520-1526

Thermoplastic nanocomposites based on cellulose microfibrils from Opuntia
ficus-indica parenchyma cell
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E(primary productivity). FIf AJ6E& (availability) 72 EDHRENHVON D, BfFE
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XL CHIBR EICHFEET 23 A~ A B FETHH P, MFRIEL, IO 3@
D TERIND, BHE, RFRE] (IEBERFELZEWR L. FIHOTRIZERL < BERHIC
BHL S 2EMHT- 0 DEFERTRER AL A~ ADBETH D, -, TRKFEE] 13, HP
FERTRHATE VWEEZRW - RETH D, [FIFFTRER ) 1TRE O AERE T, KA
BEO DB HITH - RIFICIE - FIAD AR A v 2AEFETH Y | B2
¥—L LCHAMRE &R E, VX —84#HT 255 ICEETH L, o, —&AE
PERIX VAEMICAEE SN DOINA A~ AERFETH D,

F1. XM I~ 2AMEBEDERE

HH At BA
BEREE(EEFS) BROHEHMEGEERETERNISKROOND, BENGE
RO ERE,
RAARE LAERINEHENERFOFNWERNZEREL-LTHRX

FIAMRELEZAONDE,

A RE (FIAA =) FARMEFOHNEREZERL-LT. AEFADATREMED
B dE,

1) NA A~ ZAGROWRFRL 1 RAEEER
(O Whittalker ®F —#

BIED., ROBBEICHIN TV DOIHIERL NV DAL F~v R EERTT —HIZ, 1970
FERITKE USDA @ R.H. Whittaker S50 E LT — 203 H5(F 1), T E b &,
et D S A A~ ZABUFEITH 1 JK 8000 (& ~ > & Xdv, D 92.5% I3 HER FICfRMkE LT
BEZONTWAIRERNANA TS ANEDTND, £ ARERNAA A~ AD—RAEPERIT,
D EHERTR B0 N & INTnD, 207 —&i%, Fbd LIXLITHARD A
T AZF N X —DOPFEREFELRFTORBELITIHHINTWEIN 5IHT —& TIL,
SIASCEROE N, GRFOBUEO UL AFICL W RNTY X RE LD,

Whittaker & 05 —# 1%, Felhds X OMEED Z N2 oL R & F¥ O A Rk bE
(Zmu 74 VE)ER—RTEHRE SN 1 REEEPORB L THHA, Lo Tw
HEMEIL 1950 FOT — X Th D,

DT — X T, WHERO—RAEFEEBIIKEEROM 1/ 2FE L e @mWAFEEZ R L
TWDN, WERDONAA A~ A GHE BFE) 1TRERD 2% RETE DD TRy, 2
ML, MEER DA F~ AGPIL RIS FQNE S ERUER DI ni=Diz, RO A 7
Y ABFERDE DO TUR D, bReAIT, WEROBA (B WIMITFEE 256 B &7
STW5 (£ 1), £/, Whittaker b1, AFEFEMI)HUNHETE 231 A~ A &3 13
BRAZH LT, KEDDINETE DA A~ A&EIEL 1,700 T b E@HE LTS, &5
o, N"AF AT =TICB T hr7an 7 oV ET 240 B 5 Fo T, 0 90%IITEEHIZF
E4 5L L TW5, (Human Ecology, 1(4), 357-369 (1973) ),
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# 1.

Whittaker & D75 —% (1975)

e | T | —x | VY ez )| ae
HELEEE | £EE BEBE HEE |BLERE
HEREROI(T TS ==
T e e | bl laom of @@
/%)

Tropical rain forest 17 2200 374 45 765 20.45
Tropical monsoon forest 1.5 1600 12 35 262.5 21.88
Temperate evergreen 5 1320 6.6 35 175 26.52
forest
Temperate deciduous 7 1200 8.4 30 210 25
forest
Boreal forest 12 800 9.6 20 240 25
Mediterranean open forest 2.8 750 2.1 18 50.4 24
Desert and semidesert 18 90 1.62 0.7 12.6 7.78
scrub
Extreme desert, rock, sand 24 3 0.07 0.02 0.48 6.67
or ice sheets
Cultivated land 14 650 9.1 1 14 1.54
Swamp and marsh 2 2000 4 15 30 7.5
Lakes and streams 2 250 0.5 0.02 0.04 0.08
REih & &t 149 774.51 115.4 12.57 | 1873.42 16.23
Open ocean 332 125 415 0.003 1 0.02
Upwelling zones 04 500 0.2 0.02 0.01 0.04
Continental shelf 26.6 360 9.58 0.01 0.27 0.03
Algal beds and reefs 0.6 2500 1.5 2 1.2 0.8
Estuaries & mangroves 1.4 1500 2.1 1 1.4 0.67
wBEAE 361 152.01 54.88 0.01 3.87 0.07
RS A 510 333.87 | 170.28 3.68 | 1877.29 11.02

H #: Whittaker, R. H.; Likens, G. E. (1975). “The Biosphere and Man”, in Leith, H. & Whittaker, R. H.:
Primary Productivity of the Biosphere. Springer—Verlag, 305-328. ISBN 0-3870-7083—4. ; Ecological

Studies Vol 14 (Berlin)

‘http://en.wikipedia.org/wiki/Biomass

F2 BIABIL: SAF~AA T w27 (2002)
fi—REE=E BHENMFTR
Too 25 L F [T DU S| -
YATLE [10%m?] | [dryC—t/(ha- | . BERELE F 1 RS K
)] [10 f-tC/4] | TdryC-t/ha] | [10 {&-tC]
B Z M 17.0 22.0 374 1450 765
BEEEHM 75 16.0 12.0 350 260
T 5.0 13.0 6.5 350 175
T R AR A 7.0 12.0 8.4 300 210
BEETHK 12.0 8.0 9.6 200 240
BRAA - R R4 85 7.0 6.0 60 50
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HFMNE 57.0 79.9 1700
HNF 15.0 9.0 135 40 60

R 9.0 6.0 5.4 16 14
YURS-SRERM 8.0 1.4 1.1 6 5

R - R AR 18.0 0.9 1.6 7 13

W= e, B, 9K) 24.0 0.03 0.07 0.2 05
H i 14.0 6.5 9.1 10 14
B - AR 2.0 30.0 6.0 150 30
A=A 20 40 038 0.2 0.05
KRS E 149 7.82 1175 122 1837
BESE 361 1.55 55 0.01 39
Epub 510 3.36 172.5 36 1841

& 3. I 2 @ BUARURPEREE A RO i e

HE -t I NA AT RN\ RT w4 p33(2002)

Pt ot Tt iy

i EEH2003)

Module Title - BREEMRIZH 76 F L AT

HER E DA F—LD—REBEENAATA

HUARHLVR—REER HRALHTO HALED

£BROS1T B yean B—REER (TR
- Ficl T (10%) (10%)

[ X 1] 245 1000 ~ 3500 2000 49.4 1025
EWE 12.0 600 ~ 2500 1250 14.9 385
BEBH 12.0 400 ~ 2000 800 0.6 240
BB 85 250 ~ 1200 700 6.0 50
BB (4 i) 150 200 ~ 2000 900 13.5 60
BEIARER 9.0 200 ~ 1500 600 5.4 14
W FS- BILER 8.0 10~ 400 140 1.1 5
o Y 42.0 0~ 250 40 1.7 13
i 14.0 100 ~ 3500 50 LN 14
MiR-Ew 2.0 800 ~ 3500 2000 4.0 30
#iE-E= 20 100 ~ 1500 250 0.5 0.05
Emaht 140.0 773 115 1837
i 3320 2~ 400 125 41.5 1
KiiH- %R 270 400 ~ 1000 360 9.8 0278
HER - T AT 2.0 200 ~ 4000 1800 31 2.6
mES 361.0 500 ~ 152 55 3.9
_thmsEnaSH 510 333 170 1841

Whittaker 1978)

\
4

Copyright & 341 The tis)

—
o Ty AR M=

F£4. 51k 2 B RAFFERTH E(1992)
MuUmRYE=Y S op s — B
ERFOF(T @R DR —-REE REE Plok 305 3 HRoLME
10%m2 g/m2/ o 10/ 4 kg/m? 10°%
L] iy i [ EH

BEEmE 17.0  1000~3500 2200 374  6~80 45 765
B E 75 1000~2500 1600 12 6~60 35 260
BN R 50  600~2500 1300 65  6~200 a5 175
B A 7.0 600~2500 1200 8.4 660 30 210
AL 75 i i H 120 400~2000 800 96 6~40 20 240
LR 85  250~1200 700 6 2~20 5 50
Coivs 150 2002000 500 135 02~15 4 60
EBFEER 9.0 200~1500 600 54 02~5 1.6 14
YR TEM LR R 80 10~400 140 11 0.1~3 08 5
BREEHR 10 10~250 90 16 014 0.7 13
MEELUBREY 240 0~10 3 007 0~02 0.02 05
f 2= 30

it 140 100~3500 650 91 04~12 1 14
ARERS 20 800~3500 2000 4 3~50 15 30
mBEAN 20 100~1500 250 05 0~01 0.02 0.05
AR 149.0 773 115 123 1837
" 3320 2~400 125 415 0~0.005 0.003 1
R AR 04 400~1000 500 0.2 0.005~0.1 002 0.008
KB 266  200~B00 360 9.6 0.001~0.04 0.01 0.27
i TR T 0.6  500~4000 2500 16 004~4 2 1.2
AT 14 200~3500 1500 21 0.01~6 1 14
BAEH 361.0 152 55 o.01 a8
HIRE b 510.0 333 170 26 1841

’

: http://www.k.u-tokyo.ac.jp/mot/01/slide/01_04_abstract.pdf

H: mE. MR BEAPRAEFRETEYIC XD REEEE (<Y S XHEREAE 1(1992)
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Whittaker 5D Z DT — XX, R0 HWT =X T 00nb b9, ARERIZHIL L=/
DN —Z P77 . F- . HERL UL T 1 IRAEFERSCIEIER: (stock) DFEHE R
AL N=DIZBIHENTWAE LD TH D,

@FAO DOFRIRAA A~ A Efid

BRD S A F~ A &: (biomass stock) (ZF L Tix FAO (1R E k) o T[GLOBAL
FOREST RESOURCES ASSESSMENT 2005] #% 2006 4E(2/A% ST\ 5, FAO (it
REEPGRE SN T —F 2 _X— R THIEK L~V TO, HNEFERE (growing stock) |
B A~ 2 & (biomass stock) ., ZMKFERE (carbon) ZHEFL T\ 5, F/-, HiE
WA T A HITF A A~ (& LTIR), R, litter IO RS HEFH L T\ 5, #dt
IX 1990 4, 2000 4F, 2005 FICHEFF S TER Y, 2005 FFOFEHL, 5 229 7 FH, 147
» [H(64.2%) DT — 4 GRIEFEL T 87.7% ) 2 _X—R I ZE LHHNTWVD,

2005 O OB HEFEIL 3,952 1 7 ha T,1990 4F 4,077 ¥ J7 ha, 2000 £ 3,988
B ha lZl~hiE, ZF 3.1%. 1.0% DD & 72> T\ b, 2005 4E DR R
4,342 B b, ML EAA A~ 2 &I 4,478 B b, M ERFEIT 2212 T D (F
5). RMEHEORLAIRMER 1 & LTIRM LTz,

# 5. Global Forest Resources Assessment 2005

Above-ground

Region / Subregion Forest area Growing stock biomass Carbon in AGBE

(1000 ha) {million m3) (million t} {million t)
Eastern and Southern Africa 226 534 10015 22 630 11 316
Marthern Africa 131 048 2523 5193 2598
Western and Central Africa 277 829 52 420 69 706 34 704
Africa B35 412 64 957 97 530 48 618
East Asia 244 862 19 743 13915 5 959
South and Southeast Asia 283127 24 202 34 442 17 027
Western and Central Asia 43 588 3 166 2820 1410
Asia 571 577 47 111 51177 25 395
Europe 1001 394 107 264 70 269 35018
Caribbean 5074 441 a71 465
Central America 22 411 2906 4115 2 087
Morth America 677 464 75235 62 574 31 286
Morth and Central America 705 849 78 582 67 660 33 804
Oceania 206 254 T 361 17 656 8063
South America 831 540 128 944 143 489 70 338
WORLD 3852025 434 219 447 781 221 242

HH - FAO: LG. Marklund & DA. Schoene, Global Forest Resources Assessment 2005,
working paper 106/E , Rome(2006)
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F72. 2005 FOH T SA F~ A&, Dead wood &, HIHFRFELZEXR6IZE LD TRL
7= (3%6), FAO IZ LHiE, 2005 FEDHFR DM AL F~ 2B (JRFEEMFE) 13, Ho LA
A A~ A&, HF A F~ A& L Dead wood &M Z T, #J 322Gt C (322X10°t-C :
3,220 (B h v mFEHLERE) L LTWDH, Ziix, IPCC (Intergovernmental Panel on
Climate Change) 7% 2000 2 ## L7z 359Gt C £V LA THRWEER & 7e > T D,

BB, AEIOT —Z T, BHRAA A~ 25 L IRFEFFEO 312Gt C 23, soil(H T 30cm)
& litter ICF(ET 2L LTV D, BARARICES 1m £TO soil #5872 & 448Gt C IZ7¢

HELTWND,
#6 AL A AR RFERE (2005)
2?:::; I:rec::; Sizj INET in litter | in soil INET
/(;;; :/ ;;E 447,781 83,186 80,286 611,253 - _ _
'fm_f;ip) 221,242 61,409 38,697 321,348 | 25028 | 286,729 | 311,757

HH - FAO: LG. Marklund & DA. Schoene, Global Forest Resources Assessment 2005,

working paper 106/E , Rome(2006)

2%, FAO TR OEENHTHREREOHER IOV THHRELTWD FE7),

7. PEMARME E(commercial growing stock)

Commercial growing stock

(million m3)

Region / Sub-region 1990 2000 2005
Eastern and Southern Africa 2519 2 321 2234
Northern Africa 754 762 767
Western and Central Africa 13 336 13 162 13 407

Africa 16 609 16 245 16 408
East Asia 14 013 15 976 17 065
South and Southeast Asia 12 705 9717 8 160
Western and Central Asia 1813 1 867 1890

Asia 28 531 27 561 27115

Europe 66 063 60 648 61 245
Caribbean 175 245 283
Central America Ti7 599 563
North America 64 816 66 376 66 968

North and Central America 65 709 67 220 67 815

Oceania 3849 3777 3751

South America 28 052 26 666 25 992

WORLD 208 813 202 116 202 325
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@IPCC DR F LR &

2000 4EZEY U A— L TRtE Sz IPCC % 16 BIAE THRIR S NIZFBI L AR — b

[Land Use, Land Use Changes, and Forestry(2000/5)] (213, HiEk E R & BRI
DIRFBEBELZELOTWD, ZHICTLD L, BEMA, RmA, ERHKE S DT
mifEl% 4,170 B 7 ha, fE/E&E (NA A~ A &) 13 359Gt C, S 1m F TOHRMNIR R L
BT 787Gt C TH D (%38),

HIBREIRL A TIx, i EoiARIT 466Gt C, TERFEZHEIT 2,011Gt C T, At
2,477Gt C L &N T35, 72k, FAO KU IPCC O A A~ 2 & (REFELHE) (3.
Whittaker & D7 —Z 25 L 1/4 025 5L FTH D,

#8. MHAEKOEES 1 mFE CTOHERSZE S — /L oiERE R ZITEE (IPCC:2000)

e e rﬁiféf HERHRBTOREZELE( Gt C)
( 10 ha) e T 5 4 &l
A TN 1.76 212 216 428
TR AN 1.04 59 100 159
[EZETEN 1.37 88 471 559
B N 2.25 66 264 330
A A 1.25 9 295 304
Tb{ss, MERD DAY 4.55 8 191 199
VR T 0.95 ; 121 127
T8 0.35 15 225 240
Hk 1.60 3 128 131
= 2t 15.12 466 2011 2477

it : IPCC lLand Use, Land Use Changes, and Forestry| (2000/5)

72, IPCC O =Wkl &5 #E <2k 2001 (Third Assessment Report: Climate
Change 2001) The Scientific Basis - WG 1] TiZ, Eo#EFRI2MNAZ T, MRS ® Moony
b DR R 654 Gt C, —RAEFER: 62.6Gt C (Atjay H13 59.9Gt C) & T HfERMFIA S
nTng (%9,
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#9. RELHEL -WEEE (IPCC:2001)

Biome Area (10° ha) Global Carbon Stocks (PgC)r Carbon density (MgC/ha) NPP (PgClyr)
WBGU"| MRS" WBGU* MRS’ | IGBF WBGU® | MRS" | IGBP®| Atjay" | MRS"
Plants Soil Total | Plants | Soil | Total | Plants  Soil | Plants | Soil
Tropical forests L.76 L75 | 212 216 428 | 340 | 213 353 | 120 123 194 122 137 | 219
Temperate forests L.04 1.04 39 100 159 | 139° | 153 292 57 96 134 147 6.5 81
Boreal forests 1.37 137 | 88" 471 559 | 57 338 | 395 | 64 34 42 | 247 32 26
Tropical savannas & grasslands 225 276 | 66 264 330 | 19 247 | 326 | 29 117 29 90 17.7 | 149
Temperate grasslands & shrublands 1.25 1.78 9 295 304 | 23 176 199 7 236 13 99 53 7.0
Deserts and semi deserts 455" | 21 8 191 199 | 10 159 | 169 2 42 4 57 14 35
Tundra 0.95 0.56 6 121 127 2 115 17 6 127 4 206 1.0 05
Croplands 1.60 135 3 128 131 4 163 169 2 80 3 122 6.8 4.1
Wetlands® 035 - 15 225 240 - - - 43 643 - - 43 -
Total 15.12 | 14.93" | 466 2011 2477 | 654 | 1567 | 2221 59.9 | 626

2WBGU (1988): forest data from Dixon ef al. (1994); other data from Atjay e/ al. (1979).

" MRS: Mooney, Roy and Saugier (MRS) (2001). Temperate grassland and Mediterranean shrubland categories combined.

¢IGBP-DIS (International Geosphere-Biosphere Programme — Data Information Service) soil carbon layer (Carter and Scholes, 2000) overlaid
with De Fries ef al. (1999) current vegetation map to give average ecosystem soil carbon.

4WBGU boreal forest vegetation estimate is likely to be to high, due to high Russian forest density estimates including standing dead biomass.

MRS temperate forest estimate is likely to be too high, being based on mature stand density.

fSoil carbon values are for the top 1 m, although stores are also high below this depth in peatlands and tropical forests.

£ Variations in classification of ecosystems can lead to inconsistencies. In particular, wetlands are not recognised in the MRS classification.

b Total land area of 14.93 x 10° ha in MRS includes 1.55 % 10° ha ice cover not listed in this table. IN'WBGU., ice is included in deserts and semi-
deserts category.

Higt : TPCC D5 = RGTFAMi R 15 2 | Climate Change 2001: The Scientific Basis : [ The Carbon Cycle and
Atmospheric Carbon Dioxide |

2) —WRAEEER

INA T~ ADOMEPER (—IRAEFEE et primary productivity) Z/R9 7 —# & LT,
FIREIEEAE D TAMBI L ] IZ5IHSNTWAT =203 b5, Z 2Tk, #EREED
1RAEPERIX, 1,652/ F o /F L 72> TEHEY, Whittaker 5D 1,725 (8 N U MHEL V1%, 3
FARWEERHE SN TV D, FEO 1T IRAEEEOEIFITIME TR —H L TWn5,

F9a. "M A~ 1REER

MAES

BEho/FE %

ek b 1,552 100
fEh b 1,003 64.6
HH 646 41.6
Hih 150 9.7
Z D 207 13.3
mE 549 35.4

AR E. RERAREROHER. p2. > T LD —HR(2005)
SIRAT: FIEREAE AN AMEIEHBE 1 BFH 4. p12(1998)
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Fo, EKWAIE ST, HRORMONA <~ 2ABFERE (X by 7)) TR ERICL TR
1.2 Kby (BpMpEE)., IRFET 6,000 E Fo-C, HIERO NS A~ ADH—IRAFERE S
1,289 f& k) (645 (B F v -C/H) L HE L T\ 5,

#10. NA A< ARGFEE —IREPER

Whittaker IPCC KA
NAFTRBREE (BLY) 18,410 4,660 (pE) 6,000
—REESUEI/5F) 1,725 599~626 645

RS HERESE, 16(2), 78-85 (1982)

—WAEFERIZ DWW T, MBI D AT D & & fli— RAEPE B (NPP) 23 L3 %
ZEND, KBHE ) THEREOT—ZEZHMHA LT, EFTMEEIZLY NPP 2H#ET
HITENFE SN TOD D, RAPCREDERICLY 7 =X 3EHT 5, £ 11 (T Field
HOFERE R LTc, A MRBICE DS —IRAPERIIREH T 564 B R -CHELHEE ST
Wb, £, R x ¥ —43 (World Energy Council:WEC) 728 [Survey of Energy
Resources 2007 (25| LT\ % SE. Running & O # & TlX, 2001 4F O —IRAEPEEIL 557
& b -CIEE, 2002 45T 555 b -CHEL STV D,

AATHIRGA, 1998 DA > NPP 134 568 f& h > -CHEL WG LT\ 5

(3% 12),

IO X DT, HEHIAEA D —IRAEFERIT 550~5T0 8 h L -CIHERRE L Z 2 bild,

#11. ET—FNOEN L —RAEER

R piigES Hi
KER—REEE 56.4x 10° k> C/4%E 485%10°k> C/& 1049 X 10° k> C/4E
HAEE—REE=S 426 g C/m2/4E 140 g C/m?%/ 4 —

Field, C. B., et.al., (1998) Primary production of the Biosphere: Integrating Terrestrial and Oceanic
Components. Science 281, 237-240

(a) Average Net Primary P‘rII::u:ILla.:t|1u'|tg..|r faCm=2yr)

|~ faeads : t]:—-""'
T L
—l %* \.ﬂ-.:- -
.Q? | A5

12080

l

900

Ty

600

300

1]

X 1. 1979 -2001 DY) —RAFEED I3 AR,
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#F12. WX A TRl —WAERE CGEED 2004)

IGBPHi‘E % o 717 T NPP#: & NPPEH{E LarcheriiZ: 1 70 SEH{E(Larcher)

(10° km®) (ie#Pg 4 e (RFe m* gD
T R BT AR 6.4 246 385.8 b HHEERI 360.0
Hf L TE R AR 12.1 11.94 988.3 IHFEH 990.0
VEBE R EERIAR 2.0 0.59 300.8 (e &SR FR o —5) 360.0
TEBE L SRk 3.2 2.02 623.8 A TEIE R 540.0
TRk 6.3 2.63 421.1 * -
PSE U 7= A 26 1.05 4091  FMEAEAKK - mEEERAE 315.0
LA 18.1 2.97 1644 =% -
AN IS+ 102 6.18 606.2 HNF 405.0
BN F 9.3 5.44 5834 HMNLF 405.0
B 11.0 351 3178 H-Z5v 7 270.0
T 1.3 0.29 226.0 iEIRHE 135.0
fath 14.0 2.08 575.6 JHEW 292.5
i 0.3 0.13 5185 % -
JEth & SRR AR TE 139 8.93 6399 * -
EkK 16.6 0.00 0.3 &k - EPERb s 1.4
sl - e 18.4 0.54 29.1 HiME - HpERbE 1.4
Ot 0.0 0.00 0.0 * -
INE T3S 0.1 0.03 4428 x -
el 2 145.7 56.80 389.8 [k 351.0

IGBP# I H | AVHRR 1km5—# & F W TESNIGBPA 70U — OMi A2 % F L s,

* L IGBPIZEEM T B4+ FELarcher Cldfi 0 Ehiadn- /2 HREZSH) B&SMERICEESsh, Bzl 13
HNF O E LRy, TR S [ ERRIRE] 13, Larcher@Z < QMEHICHT s AN S, [l &
[ZOf) 2T 2EA Y, ICBPIERTIE MhEah) BEHINTNSD, PathFinders—4& Tl & LTk
HRTW5, LL, LarcheriZi#d HIEH L R,

3) NERIH— kAR

NEDFIHFIHE7e —IRAEPFEREIZ DWW TCIL, Haberl & 0O# %521 %H 5 (Quantifying and
mapping the human appropriation of net primary production in earth’s terrestrial
ecosystems:2007), AMDFIHAREZ e —RAEFEEITH EFT102PgC L I TW 5,

#13.  FIHFREANA A~ A&

Aboveground
Total NPP NPP
NPP-related carbon flows Pg Ciyr % Pg Clyr %
Potential vegetation (NPPg) 65.51 100.0 35.38 100.0
Actual vegetation (NPP,a) 59.22 90.4 33.54 94.3
Human-induced alteration of 6.29 9.6 1.84 5.2
MNPP (ANPP.c)
Human harvest (NPPy) 8.18 12.5 7.22 20.4
Human-induced fires 1.14 1.7 1.14 3.2
Remaining in ecosystem (NPPy) 49.90 76.2 25.18 71.2
HANPPo1a 15.60 238 10.20 28.8
Backflows to nature® 2.46 3.7 1.50 4.2
*On-site backflows of harvested biomass to ecosystems, i.e., unusad residues,
harvest losses, feces of grazing animals, and roots killed during harvest.

Hi B : Helmut Haberl et.al, PNAS 104(31), 12942-12947(2007)
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H2E  BHRKENNITRALREERNN AR

1. BWKENAL F~<R (FAO #E)
IKEESLDAFER % F L $7-, http://www.fao.org/waicent/portal/statistics_en.asp

1) &R

FAO D3, &, ¥, KEDOEEFRHNL, £iHHEINTWDLTXTOEY (4.
UA Yy, B EOIMTLi b —#aETe) OFEMAEERELELOD L K330 HH (E
') kb (F1), BHMEAME LT, VA2, E—NAEZROTEEKRKEY & HKEYZ 5
Ao L. 2466 M (EHE) LD

£1. HROERMKEYEEE (2006 FAHLLEE)
= AIEY) BEY BHEY IKEY) &t
8,370 8270 16,285 157 33,082

2) BIEWE
R2ICEBIEM DO I N—THEEEEE LD TRLTE,

£2. BEW I L—TRIEER (2006)

] AEE(EAL)
Beer and wine %8 193.0
Cereals %8 2,2211
Fibres, vegetal origin %8 293
Fruits (exc melons) %8 526.5
Nuts %8 111
Oilcrops #8 7435
Pulses %8 60.2
Roots and Tubers %8 736.7
Rubber, gums, waxes %8 9.9
Selected fodder crops ¥8 972.6
Spices %8 7.3
Stimulants %8 16.6
Sugarcrops %8 1,649.7
Sugars %H 155.4
Tobacco #B 6.7
Vegetable oils %8 127.1
Vegetables (inc melons) %8 903.4

F 8,370.2
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3) FHEBEEMOLRERE

B, WOBEIEY) . A T MHETEY. R A0 hefEY), S, B OAER 2 S

L7,

O BW

KFE., bovEnoay, K /NWED 2006 FEOMHFRAEFERIT, T, 139 H A b,

695 5 M, 635 H T M, 606 H T R ThHD,

*3. LHEBWMOFMEER

BYDEFEE(2006) BA:BHALY
F7IUh kT A)H | TOT R FTEe7=7 | tHtREE

Barley 6.13 16.95 22.44 89.05 4.07 138.64
Buckwheat | 0.00 0.12 1.00 1.24 0.00 2.36
Maize 46.26 368.64 203.02 76.74 0.56 695.23
Millet 17.79 0.32 12.89 0.75 0.04 31.78
Mixed grain | 0.00 0.29 0.01 4.04 0.00 4.33
Oats 0.23 6.21 1.63 14.38 0.66 23.10
Rice, paddy | 21.13 33.35 576.52 3.46 0.15 634.61
Rye 0.04 0.52 1.11 11.57 0.02 13.26
Sorghum 26.11 18.02 10.69 0.66 1.00 56.49
Triticale 0.01 0.29 0.60 9.85 0.60 11.34
Wheat 25.10 107.21 272.19 191.38 10.08 605.95
© WHEEY

BT F B L ORI O 2006 4 DR AFERIT, TNEN 1,392 57 b, 256
HH R THL HEIET AV TAEESNLSY PSS EOAEERIT RO 1/2 25D 5,

K 4. WOBEEY OFHARE &

IEEYDEFEE(2006) B HAHM

7IUh Mmit7A)AH T il FE7=7 | tHRAE

Sugar beet 5.68 31.98 36.22 182.53 0.00 256.41

Sugar cane 92.54 688.29 569.85 0.06 41.62 1,392.37
@ A

¥ o Dy HAE, YA ED 2006 FEOMHRAREREIT, 226 55 b, 315

BH b 128G FTH D,
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K5, A THOFMAEERE

AEHEDEEE(2006) B BAMY

mdt

7B | S | TOT | B | AeToT | wRad
Cassava 122.09 37.04 67.01 0.00 0.20 226.34
Potatoes 16.45 40.72 129.62 126.51 1.79 315.10
Sweet potatoes 12.90 2.58 107.32 0.08 0.63 123.51
Taro (cocoyam) 9.55 0.03 1.92 0.00 0.37 11.87
Yams 49.60 1.23 0.23 0.00 0.34 51.40
Yautia (cocoyam) 0.00 0.39 0.00 0.00 0.00 0.39

@ (RS

MR 22— h D 2006 FEOHFRAER L, TNEN24HT R, SEHT TS,
FAO THEaF2 N EL 5 L TW AR WML D FEARRAHME (non-wood fiber) DZEPERIZ OV TIEHIIE

HET D,
* 6. WHEEM OFEMAPE S
Hiki £ (fiber crops) DAEFE=(2006) B BAMY
Mt - 7= -
| < Ih PA—
roun | BE T ror | DT | wRa
Cotton lint 1.78 6.24 15.77 045 0.60 24.84
Flax fibre and tow 0.01 0.00 0.72 0.24 0.00 0.97
Jute and Jute= 0.05 0.03 3.04 0.00 0.00 3.11
like fibers
Sisaland 008 033 0.02 0.00 0.00 043
other agave fibers
® KT A
KIKRT LD 2006 FFEEDO MR AFEREITKN 10 BT hTH D,
# 8. KIKI LADERMAEPERE
KATLDEESE(2006) HEA:-BAMY
mit - 7= -
| < W PA—
TR | Sy | TET | EM T | wRan
Natural rubber 048 0.20 9.23 0.00 0.00 9.92

® =

=X, FuE—, E—D 2006 FHEOHFAERIT. FNFN195HS F, 8.2

BH R 106BHL M THD,




®8. HHOEMEER

STHEOEES(Q006 F) BEABAMY

7oun | oL | 7T | mM | fer=7 | wRes
Bambara beans 0.08 0.00 0.00 0.00 0.00 0.08
Beans, dry 2.86 7.58 8.70 0.40 0.02 19.56
E;‘r’:: ::::: ary 132 0.18 2.26 0.72 0.10 458
Chick peas 0.32 0.40 7.37 0.04 0.11 8.24
Cow peas, dry 476 0.06 0.14 0.03 0.00 499
Lentils 0.11 0.94 2.32 0.05 0.04 3.46
Lupins 0.03 0.08 0.00 0.14 0.17 0.43
Peas, dry 0.38 3.50 2.39 3.90 0.39 10.56
Pigeon peas 0.34 0.03 3.29 0.00 0.00 3.65
Vetches 0.09 0.09 0.18 0.74 0.00 1.10

@  WREEY

aat oY TTURFyY . AA NN A FHE IR FE. REO 2006 4 O
AERERIL, ENENBS EHIT M 44 BTN 48 EH TN 1T6 H M, T2 HT B
V22285 M THD, KEDORGAEREITMIRD 85% % H D,

K9. MREIEYOFFEER

SHEEMOEEE (2006) BEABAMY

7oun | B ror | o | YT | wmas

Castor oil seed 0.03 0.11 1.00 0.00 0.00 1.14
Coconuts 1.80 3.92 47.51 0.00 2.09 55.32
Copra 0.19 0.26 4.71 0.00 0.20 537
Cottonseed 2.89 9.18 30.67 0.60 0.84 4417
Groundnuts, with

shell 8.97 2.50 36.26 0.01 0.03 41.717
Linseed 0.16 1.39 0.76 0.24 0.01 2.57
Oil palm fruit 17.09 9.61 147.45 0.00 1.46 175.60
Oilseeds, nec 1.24 0.09 3.39 0.18 0.00 491
Olives 2.64 0.24 2.54 11.49 0.02 16.93
Palm kernels 1.69 0.60 8.26 0.00 0.10 10.64
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Rapeseed 0.09 10.05 21.42 16.96 0.44 48.97
Safflower seed 0.01 0.18 0.36 0.00 0.04 0.58
Seed cotton 5.24 16.90 47.02 1.39 1.44 72.01
Sesame seed 0.98 0.15 2.21 0.00 0.00 3.34
Soybeans 1.42 190.09 26.33 3.61 0.06 221.50
Sunflower seed 0.87 5.34 5.32 19.71 0.10 31.33

5

XroPN Fayl, TR FZIRX, b b AL T D 2006 FE OO A FE &
L, ZNFEN69EH I b 44E TRy, 32BN, 62HT M, 126 5 v, 101
BHhThHD,

# 10. B OER A pE R

BEFEDEES (2006) BHA-BHALY

mit }
I ~ XTI - AE
TN | Ly | TET | B | FET=T | R

Artichokes 017 023 012 075 0.00 127
Asparagus 0.00 0.40 6.17 0.26 0.02 6.85
Beans, green 0.55 0.28 457 0.98 0.04 6.42
Cabbages and other 2.04 2.29 5220 | 1243 0.04 68.99
brassicas
Carrots and turnips 1.23 3.43 12.80 8.99 0.38 26.83
Cauliflowers and 0.30 178 1354 2.33 0.20 18.14
broccoli
Chillies and peppers, 247 3.19 17.06 3.15 0.05 2592
green
ST 116 2.03 35.40 5.27 0.02 43.89
gherkins
Eggplants (aubergines) 1.50 0.16 29.36 0.90 0.00 31.93
Garlic 037 0.60 13.40 082 0.00 15.18
Leeks, other alliaceous 0.01 003 1.09 0.86 0.00 1.99
veg
Leguminous vegetables,
e 0.39 0.32 0.38 0.21 0.00 1.30
Lettuce and chicory 0.27 5.27 13.86 3.55 0.17 23.13
Maize, green 1.46 5.65 0.86 0.86 0.38 9.20
Mushrooms and truffles 0.01 0.46 1.72 1.05 0.06 3.30
Okra 1.39 0.06 3.94 0.01 0.00 5.39
Onions (inc. shallots), 0.49 032 2.29 0.30 017 356
green
Onions, dry 5.44 8.71 38.84 8.38 0.26 61.64
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Other melons 143 3.29 20.83 234 0.09 27.98
(inc.cantaloupes)

Peas, green 0.61 1.18 4.60 1.19 0.09 7.67
:::;z:'“s' squash and 167 2.26 13.17 3.67 0.24 21.00
Spinach 0.08 0.46 12.66 0.58 0.01 13.78
String beans 0.16 1.79 0.29 0.41 0.00 2.65
Tomatoes 14.34 22.39 6699 | 21.33 0.50 125.54
Watermelons 4.41 5.43 85.74 4.90 0.12 100.60

4) TERMEY O LR
2006 EDORMEY O/EFERIT 163 {5 F > T, LEMMKM . —MALRH . BRBIARES 23
THELMHEDTH S,

#11. I NA—TRINKEYOAEE (2006)

gn—7 AEE(BEAL)

Fibreboard %8 67.5
Industrial Roundwood(C)$8 1,070.9
Industrial Roundwood(NC)$& 594.6
Industrial Roundwood %8 1,665.4
Other Indust Roundwd %8 145.3
Paper and Paperboard $8 365.1
Paper ¥8-Board Ex Newsprnt 8 326.8
Pulp for Paper %8 193.8
Pulpwood and Particles 8 0.0
Pulpwood,Round&Split ¥& 520.2
Roundwood (C)$8 1,286.3
Roundwood (NC)%& 2,249.3
Roundwood %8 3,535.6
Sawlogs and Veneer Logs ¥8 999.9
Sawnwood $8 424.8
Total Fibre Furnish %8 389.2
Wood Fuel 8 1,870.2
Wood Pulp Exc Mechanical ¥8 141.9
Wood Pulp 8 177.6
Wood-Based Panels 8 260.1

& 16,284.6
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2. FEARMMBHERAEER

A B OFEARM 1HME S (non-wood fiber) D IR T DA FEEIZ OV T, USDA @ Rowell
SOWEND D, ZOMETIE, AMEEREN 1,750 55 b (REE) ThoHOICx
U, FERMMAE B PE RS 2,283 B0 by (HlRER) Lo TWD (£ 12),  Rowell
Sk, T O OIFEARMBHEOMHER . MERIZ OV THIMEL TS (F 13),

7212, BT L A PE R

Fiber Source World (dry metric tons)
Woaod 1,750,000,000
Straw (wheat, rice, oat. barley, rye, flax, grass) 1,145.000,000
Stalks (corn, sorghum, cotton) 970,000,000
Sugar cane bagasse 75,000,000
Reeds 30,000,000
Bamboo 30,000,000
Cotton staple 15,000,000
Core (jute, kenaf, hemp) 8,000,000
Papyrus 5,000,000
Bast (jute, kenaf, hemp) 2,900,000
Cotton linters 1,000,000
Esparto grass 500,000
Leaf (sisal, abaca, henequen) 480,000
Sabai grass 200,000
TOTAL 4,033,080,000

H #: RM. Rowell et.a., AL. Leao et.al.,(ed.) Lignocellulosic—Plastics Composites](1997)

# 13 . EEIIFAMBHEOR S L2

Fiber dimension (mm)

Fiber type Length Average length Width
Cotton 10 to 60 18 0.02
Flax 5 to 60 25 to 30 0.012 to 0.027
Hemp 5 to 55 20 0.025 to 0.050
Manila hemp 25to 12 6.0 0.025 to 0.040
Bamboo 1.5to 4 25 0.025 to 0.040
Esparto 0.5to 2 1.5 0.013
Cereal straw 1to 34 1.5 0.023
Jute 1.5to 5 2.0 0.02
Deciduous wood 1to 1.8 1.2 0.03
Coniferous wood 35to 5 4.1 0.025

H 8 : RM. Rowell;l Composites from Agri-Based Resources],Proceeding No. 7286, Forest Products
Society (1996)
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#* 14. FEARMMEHME S OKE R IR OAER (H 5 hY)

Fiber Type

Agricultural
Residues

Nonwoody
Crop Fibers

Natural-
Growing
Plants

Note:

Potential Availability for Pulping in Million B

United States

Worldwide

[Wheat Straw 76.0 600.0 |
Other Cereal Straws 12.4 290.0
- Barley Straw 7.0 195.0
- Oat Straw 3.0 330
- Rye Straw 0.4 40.0
- Rice Straw 3.0 360.0
Grass Seed Straw 1.1 3.0
Seed Flax Straw 0.5 2.0
Subtotal Straw 93.0 1,255.0
Corn Stalks 150.0 750.0
Sorghum Stalks 280 252.0
Cotton Fibers 8.6 89.0
- Cotton Staple Fiber 3.5 18.3
- Cotton Linters (First and Second Cut) 0.5 2.7
- Cotton Stalks 4.6 68.0
Sugar Cane Bagasse 4.4 102.2
Subtotal Other Agricultural Residues 191.0 1,193.2
Subtotal Agricultural Residues 284.0 2,448.2
Stem Fibers 0.0 13.9
- Jute, Kenaf, Hemp, etc.

{of which 3 Million BDMT are bast fibers)
Leaf Fibers 0.0 0.6
- Sisal, Henequen, Maguey, Abaca

(of which 0.08 Million BDMT are abaca)
Subtotal Nonwoody Crop Fibers 0.0 14.5
Reeds (Estimate) 0.0 30.0
Bamboo (Estimate) 0.0 30.0
Papyrus (Estimate) 0.0 5.0
Esparto Grass (Estimate) 0.0 0.5
Sabai Grass 0.0 0.2
Subtotal Natural-Growing Plants 0.0 65.7
Total All Nonwood Fibers 284.0 2,528.4

* Fibers available for delivery to pulp mills. BDMT = Bone Dry Metric Ton.

Source: Joseph Atchison, "Present Status and Future Prospects for Use of Nonwood Plant Fibers
for Paper Grade Pulps," Presentation at American Forest & Paper Association 1994 Pulp and
Fiber Fall Seminar, Tucson, Arizona, November 14-16, 1994, Table 2.

Rowell 5D

ST OIEARMAHE DA FERICBT 57 — 1, J. Atchison © D
(1993) B_X—R L 725 T3, J.Atchison HIZKE R OO mon-wood fiber] D4
FERICOWTCHEMZe T — X 25 LT\ D (& 14), ZRUCXiuX, &0 ZEnitRc
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1,255 |7 b2, BVEMIFRE A 1,193 B b o SRIEEHEHETEYI 2N 14.56 57 b >, REREHME
A 65.7 B R EGFHT, 2,628 BN &L TWD, ZOHT, HhuFe iy
ADAEFERIT102.2 B b, MTOAFEREIT 30 H LT M (HEEME) LshvTnb

¥, KEOIFEARMMHEHOAFERIL, 284 B M THRADOK 11% TH 5,

3. BERNAFTRALIFIAX—RT ¥ ¥ )L

BRI AL AT & AR OEIEIC L0 . S v AT R — 2B B B R
CEE 5 TND, BHCEEIEM A d v A L TR DI e _— R & LTS
VAZRAX—DRFEICOVTEIZ ORFNR R EINTETZ, ZhETHESNT=T—
2o E LD THI,

1) HRONL Fv 2T R X — R

NAF AZFX—DORGFE (B TREE, K7y vy ) [ZonTiohnEzTICY
KOMDMIREFNREND, N T~ ARV —DRGFRDE 2 F LT —4% % NEDO

OERE (Fr= 3L X —¥ggMEH 2000 4 02 5 p 115) & HOITHENT 5,

R ATRE /2 A A~ AR RIT, HIER B2 BRI A RKIC L » THEEL TV H A
A A~ AOHM 1 RAEFER CEARRIZ L > THEE SN2 R LX — &) LAY ORI X
STHBEESNDIEEZELGIWEMAERE) &LV, tT52EnTE5, LT, Z0OH
SRREAE DM 1 AEPERIT, B EOBMIZTTH 250 & h~350 & b o -CHEDAFE &N
HHEVWOLNLTEY, ZOBEIZNEOFEMBEE =R LF—0FK 10 fFICHY T2 L 3h
Tn5,

LALLM E, ZONERICEVAFESNTZ 1 IRANA < A, BEICAFEZ 1L U DRk
REMIZE S TOREE LTRHINTEY . IOICANENETRERIERICE T, A
PSOHEE L THRA RIETAA A~ ZZFIH L TWD, E>T, ZxLF—JiL L TD
BT E A G - HEE T HICEE L TR, ZRBBEFEOANAS A~ AR E OFEEEET D44
BRH D,

*@iﬁ&mD%%ﬁbﬁﬂ% wa%—ﬁ&LT®A4ﬁVXMfE%£m¢éﬁ

Al2iE, ZOMGITIREL 22020 b D, 121%, BFEAICE W CREICAEE S n
%%+ﬂ_ﬂ%émfmﬁwF%$%ﬁA4ﬁvxh%9#o#ﬁ%ﬁ?i+%@¢@%
7o TWARWRFHAM « BRI Z =2V X —DDIEH LAEEST D I 0T —v 3
VERNAFTA] ThD,

NAF < AZRNLF—DRGFE (HOAWERT vy L) X, ZRNETIZHWNL D00
HWEFN A O, ZNHICBWTHUMRBERED R, 77 07— a R 58N
RERTND,
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O A AR FAF—DHIEOIRERE (2000 FitE)

NEDO TR AX—HE LTONRAS A~ RIREEMRE 7T 0T —2 a3 RIHT,
M B DA Ulc, BEEM RS A F~ ADHEE TIE, A A~ ZEIROFAENR & 72 2 JEPE -
MREEW A PE B ONC B TREU R U, BEEEMF AR - RS BEAWE LT ETHET 2
B AWz, FAO Offit & % 15 OFEFEMRAELNGHEA L, —J, BREAM &1 FAO
OFFHEFIHL TN DR, ZRLF—7 7 FOIFRIZ OV T, BUko HHF| A RE
BT D THEH A Z O] O 10% 08T T T — a o HMUciz a6 & RE L., £ ik
DL AL EFEYS V OAFER (HIY) 2L CEHR LTV,

Flo, THRAXF—~OBEIL, BATEREYL D O —& (GI/t) & IRPERFEEY
15 (GJ/It). FRERBETEY 12 (GJ/t) . FBAEREREY : 16 (GIt) LIUEL TV D,

% 15, BEEEMORER L Rk R

— B H . RO FRE R FEER (v
BT AN (%) (air-dry-ton)

P AR AUAE PR X FR & A4S AUAHE B 0.639
Hizh gk

PREIAMEE T | R ERER <58 &4 | IARAH R Nt 0.250
iz RN

ki PV E N X R A DL SR 1180
iz bkt

<9 HIEA A i T g8 FIREAE piE Rt 0.818
iz b AgEht

RS | il B EER X E R weP 1.30
Hiz bl

VRN B A AR E R R E A8 | U o S 0.28
e iz bk

INTTA TR EERER OEESR | MR 0.15
Hiz b En

T g L RTTE G T B "1 O 1.10
iz b ekt

Tt oo U R TR Tl 0.18
R el 134 BRI

fIgi it IEUITEL < FE %2 i 1 65 0.22
Hizb i

A o BREERE [ A - BREEETEOCRE SR | - B 1 B 1.46
HizhsEkh

g FLUTEL < FR S R e 0.037
HizH I EL

(I MR "8 AT A - T —a S U I TR A L —E L i vE

SO NI . Yoe001, 1996) X DK

L
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IO DORE & I HEGH L 7R R, R DOBEFERAA A~ A RIT 6,618 EH M, 7T
YT a A A AEIT 9,131 B b BREEAM A A A EIT 1,316 B ML
LTW5 (#£16), =X —RICHEE T2 EREH T 800ES (=74 2—/L: X1018)
LHEESND (R 1T)

#16. WHRONA I~ AflfFE (B 55 hY)

BERN(ATRE TS5oT7—avk
o L, THRLEF— &t
HRER | BXR | FER | /&t - AR K+
TT 391 1,247 1,034 2,672 2,364 662 5,698
At 7=7 29 54 17 160 885 7 1,052
3—Aw/\ 333 488 292 1,113 1,495 65 2,673
dt K 517 433 147 1,097 1,293 75 2,465
K 130 275 365 770 1,112 144 2,026
7)h 136 154 342 632 1,708 378 2,718
Z Dt ihiz 19 90 65 174 275 45 494
&it 1,555 2,741 2,322 6,618 9,132 1376 17,126
Hilt - NEDO. #H= x/L¥—Esh 5 00-2 =
#£17. MHRONRS v 22X —RGEE (HAL : PJ)
[E=RVER TS T—vari
wiem | men | owes | O | mean | T
W ~ j ~ N ~ {’Fq";’ﬂ Y
7 YT 5,871 14,961 15,512 47,286 13,237 96,867
FT =T 431 647 1,156 17,697 131 20,062
TJ—nw/s 5,001 5,854 4379 29,905 1,302 46,441
1t S 7,748 5,193 2,209 25,867 1,502 42,519
i K 1,946 3,301 5,473 22,243 2,888 35,851
T7UH 2,035 1,844 5,126 34,153 7.563 50,721
Z Dt i 292 1,083 971 5,497 893 8,736
& E 23,326 32,883 34,826 182.649 27518 301,202
Hidh . NEDO, #r— /L —ysMEH 00-2 5

143



@ JFRONA I~ AT R —fRF R

NEDO 73 & & 72tk (2020 -~2100 4F) DA F~ AT R/LF— DR RO F e HE
EFHI AR 18 17T, MIEFIC LV AHESEN R D720, FERITIEH D&M
VDD, FFRIVRART v v & LT 200~300 (EJ) FREELHEEINTWD,

F#18. NS I~ AT RV X —ORRTF B D 17 e )

e H T (1) Gk !
RIGES" INA A AT LG R 2025 1EICIE 145E), 2050 fEICLE
(Johansson &) 206EI1C, 145EID 55%13 75 > 57— 1 B,

Larson’! 2025 FEOBEMAICHBILSTARNF—T S 5— g ek Bl
RIHENIE T 277 (31.2E), 7700 LI84El, TV T AU
223E),

F5 2000 (EDTF5 v F—g YICEBMEBRERIZ S F U AITIB L

C 0~844 (EI) OO T4,
Al 2010 H~2020 FEICWET T T— 3 KD 335EI03 1A%

AT F )L F— 50, 2100 1EIC8B0T 2 (IanT Rz, >V AIC
I T 0~353 (EJ) OlGTAN,

A5 2 2050 HFEICIEZ 3L F—EPIC KD SOEL, N4 AMRICKD
S2E)E IS, 2100 FITIEFNZFN S4BT 13RI 1655,
WECY INA F¥ AL 7L F— {5 IR 1990 15O 47E10 S 2020 EICLE

TOENCHGE, 5 B, ¥ GE¥EHD /31 S~ AT 3L —E BT

@) SE)I 5 25ENC,

Dessus ct.al.”! INA A AT 3L F— (G0 2020 EICE 135E1E8T 5, 55
S19% RGN A S 17 %3 JERG B bk & (UL ARH) . 20%

EHEGEY 6, 2% 7 Z7 27— g O 3L F— i 5 (1

e

EPA" INA v AT b F— R 2025 1EICIE 136E), 2050 fEICIE

215ENZ,

il e oL R —EAME R 00-2 5

1) “Renewable Energy” (T.B.Johansson et al,1993)

2) “CO 2 Mitigation Potential of Biomass Energy Plantation in Developing Regions (% 6 45 [

BRAEE ) ICRAT oA M EESEBERE)” (Larson,1995)

3) “BMBNA A~ A« 2RV —DHRFETHE” (EF. /KR, BIREBREE, Vol.6,No.6,1997)

D ILRE, A, EHER, PEE, EHM—. EPRFEFHRE. Y95006(1995)

o r X —EsMEH 00-2 5

5 “UREHFIMETNVICE DAL < AT KAFT—RT ¥y LOFE” (LA, [, &5 s

AT, Y96002. 1996)

6) “TENAX— BNV KT v 7" (VX —GHRFPARME, P232, 1997) X051

[FREIC, R KZOIAD B, 1991 £~1999 FFEHIZHE SNIZT — 4 05, 2050 £~
2100 FETORRDNA A~ ARfFE (JHGFRER) 2F LD TVD (R 19), Wb,
TRAX B 5\ NI A~ AFRFEOHEEEIT AT Y FHBRE N,

—JF. 77 YN®D JR. Moreira I%. 2001 H~2003 FI2¥F iz, HRD AL A< R
THRNVFXF—MRGEELZELDTND (F 20), 2050 25 L 2100 FTIEAA 4~ A
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A RS, NAERIC K D ks L OBECHH I OBANIC LV (&Y, Ern— kD
WA TV AZRNVF =3 DT 5L LTnD,

#19. NA A~ A ATEEREO THIME

. J IRIVF—EY | FE &) |/ ATRRS | a5t
L e % S BT =)o Gt B =
Hall® 1991 19111 B2 - - 87 -
Dessus, etal” | 1985-2050 | 2050 | 10 15 65 o6 106
Johansson, et al® | 1985~2060 | 2050 10 | 128 10 68 208
. 2050 | 13 - - 74 74
Al o 1990~21
camo 990~2100 5300 - = 208 208
- 2050 | 7 135 - 48 183
IPCC-BI 2025~2100 52— - — = o
Fischer, etal’ | 1990~2050 | 2050 | 11 | 147~207 |91~110] 132~135 |370-453
\ 2050 11 170 - 72 182
GLUE-11# 1961~210
05100 20 (378) 114 136

a) D.Hall (1991)

b) B. Dessus and F. Pharabod (1932)

c) T. Johansson, et al.: RIGES (Renewable-Intensive Global Energy Scenario) {1993)

d) J. Alcamo: CWS (Conventional Wisdom Scenarig) (1994)

e) R. Watson, et al.: Bl (Biomass-Intensive Variant) (1998)

f) G. Fischer and L. Schrattenholzer (2001), T TOFYOBETESIZRTHBIC LB D
DTEFHL<EMICLEED.

8) H. Yamamoto, K Yamaji and Fujino (1999), GLUEMZEMAR BN ADHETTaER 28R
FAEEMETRUICODOTHEME, £ LRILY—EMORT VY pUIdStEREDIS A—9—38
ElCEFLUTRE<IT LB BDDEDREDD,

Hll : XA A<= 2 7 v 7 p346

#20. MRONA F~ ZRIFE & REBREHVERERT 3 v L OHEE

Raw biomass energy potential Liquid
Time T).‘W of (exajoules pefl;’éar) biofuels
Study Frame of (technical or Crops Biomass Total EnCIgy
Author(s} publicatip | SStMmAes economic (grains, waste potetial Notes
n date {;u.|d o 4 potential, sugars, | (agricultur ;nllcr.
high for feedstock types | cellulose | al, forest, conversion
ranges) included) ) other) ‘cxajnule:i
per year)
IPCC Third 2001 2050 Technical 440 NIA 440 154 Declines due lo increasing
Assessment 2100 Technical 310 310 109 food requirements
Report: Mitig
Fischer and 2001 2050, Low Technical 240 130 370 130 Economic estimate for 2050
Schrattenholzer . . . . assumes continued
: 2050, High Technical 320 130 450 158 3
ULASA) 2050 Economic | A/NR | ANR 150 L e e
Yamamoto et al 2001 2050 “Practical®™ 110 72 182 64 Assumes declining land
(lower than availability due to population
technical) pressure
2100 22 114 136 48
Morcira 2002 2100 Technical (crop 1301 MNiA 1301 455 Emphasizes high efficiencies
waste included from coproduction of liquid
in total estimale) biofuels and electricity
Lightfoot and 2002 2100 Technical (just 268 N/A 268 94 Looks only at dedicated
Greene ENergy crops) energy crops, not food crops
Hoogwijk et al 2003 2050, Low Technical 0 33 33 12 Wide range of input
2050, High Technical 1054 76 1130 306 plions used
* Estimates with * were made by IEA, based on converting author's hiomass energy estimate to liguid fuels at a 35% energy conversion rate,
similar to rate assumed by Moreira, Lightfoot and Greene and others when co-generating with electricity, and assuming a slight improvement for

2050. Note that none of the liquid biofuels potential estimates account for the possibility that some biomass may be used for traditional purposes,
which could “divert” up to 50 exajoules.

A/NR = assessed but not reported: N/A = not assessed

Source: Fulton and Howes, 2004

Hi#i : Moreira, JR, Mitigation and Adaptation Strategies for Global Change, 11(2),
313-333(2006)
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2) KE DA F~ ARAF

KEREE (USDA) & =3 /L% —%4 (DOE) 1%, 2005 4F{Z3L[F T A& L AR — k [Biomass
as Feedstock for a Bioenergy and Bioproducts Industry. The Technical Feasibility of a
Billion-ton Annual Supply] Z#{E L CTW\%, ZORELAR— FOHEMIL, 2030 FFE T
(RE DA IMIHE R D 30% 2 /A ABREHIAET D120 BB g A A~ 28, £ 10 &
Ry KEINCTHHERE S 5 T 5 2 & Th ol AORR, ARG L LT 368
B by BEERE LT933 B b, Gt 1818 h > O A A~ AP PTRET
HY, BFEDO 10BN 28T 2 A A~ ARAFARTHL L LTNDH(H1),

bR HT . BEERICEERNSTOE T F Y DA F~ A B EPET A A[REM 2 H > T\ B,
ZOWNRIL, (RERFRAE, BREIAM . STEEE, INTEER 2T, % 40~70 55 b T
BENTHA(K2).

Logging &
other residue

Fuel treatments

Urban wood
residues |5

Wood processing
residues

Pulping liguor

Fuelwood

Million dry tons per year

2. AL I~ 2 OISR

—J7. BERMMNSIE, 1FIE 10 B OGN A AR SN D, T DONER
. VEMFRIE N 446 B 5 R oy INTAREN 87T B T oy 23 FBRBHHERIN 8T H I b v
ThHb (X3),
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Perennial crops

Crop residues

Process residues

Grain=to-ethanol

T f T T
0 100 200 300 400 500

Million dry tons per year

3. BENA A~ AMTFEDONR

3) BN DA A~ AR AT &

BRANZ BT 23, <~ A2 F—DRIFEIZ OV T, Biofuels in the European
Union/A Vision for 2030 And Beyond (2006) | (23 T, 2010 4=~2030 4£® EU25
DIfFE (N A~ RAGRT ATV T 1—) BEFHINTWD, ZHUZE b L, 2003
FTE9HL Yy (CAIMRE) Tho-IFREIT, 2030 42121% 243~316 B0 b (Fil
B [CWRTHE LTS (F21),

21 NA A~ 2GPFEEFE (EU25 » [FH)

Mtoe (F 5 b > A iHH#AED) Biomass Potential, | Potential, | Potential,
consumption, 2010 2020 2030
2003
Wood direct from forest (increment and 67 43 39-45 39-72
residues)
Organic wastes, wood industry residues, 100 100 102

agricultural and food processing
residues, manure

Energy crops from agriculture 2 43-46 76-94 102-142

TOTAL 69 186-189 215-239 243-316

i : Biofuels in the European Union/A Vision for 2030 And Beyond (2006)

— 05, ALK DA BT ISR 23 HERH L 72 EU TOREMERERE (=3 F—HU F
B)IX, 25~35 A bt snTng (% 22), 5612, NEDO O#&IC L,
2005 D EU HHEE D EIE A A~ ARt A7, $138 EHH by (RMkE) L sh
TWa (F23),
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7% 22, BRINDRAEM A A~ AT E (Y T75H)

F 2000 & 2015 4 2015 4 2015 4

B IR Refference Environmental Market
WOSHEELEE (% 6,484,000 5,857,000 4,840,000 6,758,001
IRILF—FTS | b | 2663000 2,445,000 1,414,000 3,494,000
FEIRE R E

pj 37.4 34.3 19.8 49.0
IRILF—1EY | ha 186,000 168,800 160,000 85,000
HiEoTaemiE

i : (SN10) Riso Energy Report2/ New and emerging bioenergy technologies

#23. EUZBIT DEIE/ A A~ ZRELOMHH & AEpER (2005 4F - fAr{H#ARE )

4 AKX | Kby b AREED Gk %2 B | A%t
vy ¥y 7 [ B2E | 2ot | b5 | ki | 8% | o

75 R 7.419 1.135 - 0314 | - - | 0.801| 9.669
AYz—F v 0.768 - 2.547 1.052 3.571 | 7.937
T4VTVEK 1120 [ 0.022 2.305 0.015 3.145 | 6.608
AL Y 2729 | 0.001 0.305 0.139 | 0.056 |  0.460 | 0.000 | 0.381 | 0.104 | 4.176
=AM T 1514 [ 0579 0141 - 0.399 | 0.002 . 0.005 | 0.298 | 0.569 | 3.507
B b H v 2.507 - 0.020 0.053 | - - - |0134| 2715
FUe—I" 0.583 0.078 0.161 | - - 0441 - 1.264
IXh=7 0.287 - 0.310 - 0.597
®E 0.204 0.081 0.304 . 0.589
IYE 0.192 . 0.134 0.020 0.041 | 0.387
TANG VR 0.043 | 0.000 0.123 . 0.050 - 0.217
ey 7ay | 00| - R - - | 0015
it 17.382 [ 0.681 7.854 3.399 8.364 | 37.681

MEEt  EHEIER 0.155Mtoe 2 &0, AR EE T,
R RAVER=FVFOTF—2I1EENRN, LEEB-T, Z0OFIE EU25 s BOAR AL A=A
MED—RZEIVF—EED I L 64.2% 2B L LTVE,

H# . NEDO ##4+ L 7R — b @ http://www.nedo.go.jp/kankobutsu/report/1007/1007-02.pdf

4) W T T DA F~ Ak R

A A O HERER 552 P8 S H NI 78 (RITE) 1, PRk 10~14 I E L2 T34 4~
AEPRE R & 35 =L X — B HHIRIC BT A CHME T UTICEB T 53 A A
TRAXF—IRFRAZRE L TV D, ZORE, T 7 #E TEIERFH O AL 4~ A

TRAX =BT 0L, BARD 1 RpLF—ikftin i

DFLET D E LTWAGE 24),
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#24. TUTHIEDO NS A~ 2ARFEE (BAL  EJ)

EEHE

HER B¥R BER B lavdk
fiE 17 10 6.2 18 16 35
Ak 1.1 7.0 6.3 14 3.5 18
A 01 1.0 03 1.5 07 22
AE T 1.0 18 0.8 3.6 1.9 5.5
TL—iF 0.4 0.5 o1 1.0 0 1.1
4 01 0.5 0.2 09 0.3 1.2
e N 4.5 H2 14.0 397 228 42,6

HE TNAATREREFEHET DI RILF—RBZMICETHRE ~ 1
(BOHIKIR IR EE R M REE . TR 11~~13 F

F£72, RITEORE T, BEMRNAA A~ AL =2 RAX—T T T —2 3 5T T
ENENDOZFILX—RT vy VEHELTND, 7TV7 EEEOBEREIEY DT X
WX —RT o vx/b (PI) #FIIR L, ZORITRLIEZZRALVX—RT v ¥ Vi,
JEPEM DAL TE B & BEFEM DI E L HE 5 L OFEEEY O = 3 )L ¥ — R DR I,
26O BN L T, TUTHIBRICEB W T, FRIEICHE S BED O =R FX—RT
Ty ABEbE L NRICHET D LONRZITIRNTW D, MR Clx, BREARESN
REWHE, 41V RBRT VT 2ERO6T% % 505, FEOBMOAEFELRIT, N, K,
FTER aTHR26%, 47%., 22% L 7> TEY . KBZWNH DDOREDEMIH > TV 72
v,

Z O, HERBEEMORT o ¥ V&R LT,

25, TUT DBEEZFEFEY O VX —RFERE (HAL : PJ)

g = B& | # @ |4vrave| 5 o4 | vy | EOH
NE 13 2,548 0 0 1,502 1,702
* 286 4,541 1,056 479 2,841 2,656
Y tYEDIY 0 2,131 162 89 177 260
Z 0fh 4 297 0 4 358 307
AE 303 9,516 1,219 573 4,878 4,924
R 12 361 46 39 63 72
IR R A 7 416 133 229 1,286 534
FhEORE | TR 4 223 71 122 689 286
A E 11 638 205 351 1,975 820
& Bt 326 10,506 1,469 962 6,916 5,816
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#*26. T VT OMERBEFEY O X —kfFRE (HAL : PJ)

# M B & | & B [4vriv7| #4 vk Tji‘;fféﬁ
BUHHE - LA HROR 112 432 233 0 131 357
NUTRE =T 39 55 83 0 9 25

hk | VT~

Z0f 3 290 23 20 39 131
gt 154 778 338 20 179 514
s 8 7 e 103 788 640
B 35 74 88 1 2 57
o BIM&R - ALK 199 247 66 3 160 209
=T (B 2 1 0 0 0 18
A gt 236 322 155 | 4 162 285
2k 169 32 43 7 18 23
& & 562 1,704 973 134 1147 | 1462

E. BAPRMIHT T, FEtT 2 AN TEER B (VE— e IH N &
EH LA v ARFREEZHEE LTV D, FEOKG T —ZITESNTT U7 #ilik 21
B EOHIERNANA A~ AEfF R A RFHREZZDTHEI L, 207 — X Z HBEEH T A
T (GIS) ZHW T~y B 7 LER%Z, Google ZTEH L TAB L TW5,

http://asia-biomass.com/

5) HARDNA F~ ZARIFE

AARDNA F<wAOF] - IEHIZOWTIE [N A+ R« =R UREHREE ) & HARICE
i ST D, 2002 4E DB R ERF O /81 4~ ABRIFRIT 2138 B F v Th -7 (K4),
2005 2 [ A< R « = v AR URAHEIE) ITREIN, " A~ RBGEFEELEESNT
(K5), NA A~ ADFARROWRAFRE, FIHE EFRIHMS G ET) OBLRZEIHT 5
EFR 2T WRT X7 %, 2005 D34 A~ AT EIE 218.3 § 7 b2 T, 2002 4F &
REIFEMLL T2,

2002

EEEE N H9, 1007k TR 13 i
FAIE Bzon
HEREER 91, 9007k O X T ]

EFASHA 10%RE

M*ﬁliﬁﬁﬁﬂ 5’1151 OARkL T L — =L IO I &goote I I 1
FEE B10%
EESLERH #4807 F- 1 I =0 Teow ]

HENE. EEHEE~0HE $140%
TIREE #17, GO0ALy (B EoENY fe0t | wFE saot |

Frih s Fafei=lalr ] Sy EEL A ]

RIEMERMASE #91, 30075k 1 EEE 0% |
FLE. . RERHF~ORA $120%

4. HADNA F~ ARTFEE(2002 4F)
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O 20054 (%)

o, z SWMEST
REHEOW  $98, 900K+ LWESTONE $#900% T4 FHF o
B@ERY 2 2005by L I8 #1805
N AL —T=0" F2l |
HWHTIHSHM  H5005 Ry T T

& #460F R ! [ +FIFE fa0%
Erantl = P RS, FERHS~ORA $60%

THKFIRE #7, 5005k, [EEEH ELVEFM $64% | FFM £36%
bR A #3707+ EEAE RN

] 41, 3005k 1 AFIFA $#970%
RIFMIFRAES 1 P e e sanEe~0HR #30%

5. BARDNSA F~ ZWRAEE(2005 4E)

INAF2 A =R R EEISIZRB W T, AN A~ 2O EEZOFFIHO 2010
FERAFEEZRDOE D ITED TWD, IR A A~ A DEM OIAF 1T, IEEK 32,700
73 b R B 7,600 U7 b =R LX — K 1,270Pd (JFRHA R 3,280 77 KL) |
fRIFEEHFEK 3,060 5 F 2 ThH Y, 2010 FEEITIBVTHRFEEHE T 80%LL EOFINEH %
B9 L LTW5D,

2 27. A A~ ARTEE LR H2(2005)

B4R ffFE REBG R FlR®E
[BEREHL] [RGB kL] [F tc]
EEmF FREIAR #7 8,900 #5600 # 530 £ 90%
NAFTAY | BREED # 2,200 #1100 190 ) 200
i #7 3,600 3 1,400 #91,300 £ 60%
R ¥ 7.000 #3470 #3470 4 100%
THKFIR # 7.500 #1100 180 #1 60%
HHITHHEH #9 500 #4230 # 220 #1 90%
WERYERH ) 460 #4210 9 200 #1 60%
INEET #7 30.200 #3110 #7 2,890 #B1E
FHA b4 #1370 #1170 # 160 [FEhER
PNAFRA | EFIEERE 1,300 #1490 #1470 # 30%
MEE ¥ 1.700 #1 660 #1630 #eE
R # 31,800 #3770 #3520 -

F7o. RAHAAAL A~ AOFMOMAFEIT, MEEK 1,700 5 b, #EBEEER 1,500
TRy =R — K 260P) (AR 660 J7 KL) | BRFEEHEK) 640 J7 b T
HY | RFREWET 2010 FEICBNT 2% EEFFEMT2 2 L2 AL LT D,

— )5, B RAFIEATIL., 2 ETETA B DA A~ AfFET — 4% & GIS (Geographical
Information System, HIFEEH I 2T L) F—F R— R Z 18 ¥ TAA F~ Al fFEE
ERIHATRE R 2 HEEOMBL LS v AT A28 L, HillBz 5 THE 18 D /31
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Z~ Al A& & R AT

ENEE=N

A B

K~ L T35 (http://appl.infoc.nedo.go.jp/), T D HIEIT

5 AARBEOREN R AL A~ AT & DIRFEOEFERZ I NA A~ A=y R AR
Rl 2005) DA A~ AfRfFR & L THE 28 ITR LT,

28, NAF VA« =R REHRIE & Oz (H18)
NAFARRZRVBEBROBFR LD LLE(H18)

GIS =N R =Ry

INAIRTE HEEHIHETRN) BEBBROHETEFRY)
M FE 4t 335 370
M B 1,040 500
FEHEER 100 -
YNE IR 15 -
BEREMRIABEM 519 460
BEREMRIABEM 401 -
- B EEM 118 -
Who -t HRE 1,128 1,300
iy oLt 920 -
HHR 126 -
EXPL) 82 -
BEREY 7,381 8,900
LAY 2,099 -
AR 1,854 -
EK 2,251 -
BEDRES 681 -
JOA5— 495 -
BmEEY 2,242 2,200
B4 TR A 487 -
EERETTR 1,109 -
=t 23,383 13,730

—J . AR RVF—FE 2001 AFIE M L 7ZFHAE TIE, PRIRFERIT 1,647PJ, =X
AR =R AIRERIE 1117P L WS SN TVWD (R 29), /A A~ AR AX—OF ]

PASH=N
Ae B

M. AHE T 2,903 5 KL ICHHYT 5,

# 29. NA A~ AGPRO T )L X —RfF

IXRIILF—=(PJ)
FREEFEE IXRILX—FIAAEEE
Rith 5% 4 933 66.6
KM EM 120.4 50.1
EEREM 111.2 106.7
R AH, IS M 214 214
s 312.6 44
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o 116 77.4
HHR 25 7
REER 182.7 182.7
miREREY 32 32
BRMIEEY 218 218
BRI 16 12
B H (REE) 25 25
TKiFIR 77.6 77.6
LR 34 34
=1l 1,547 1,117
[FmR S (75 k) 4,022 2,903

HE TR IS EEHFIRIILI—EAREERERAE
(INAARAIRILF—DF A -ERBERICET5HE) RE
HEEABRIRIILTF—F2R FR14F5 8

72, TXRAUF—REEFORAEIC LUE, BARICBITA A, A~ 2ADOMIFEITZA M
ﬁ%@%L%GﬁkLﬁ%@ﬂ%ﬁ%%iﬁ5%}ﬂdkﬁ%én1wéo%30:%@%
I N

# 30. HAIZRIS 531 A~ RilkAF & & R AT RE &

iR e L ]
#M | A TAE e REER o (RARA) WIS SRR
Ak Bkl E BhwsE Bl g (T b e i)
FHF " ]
Al 1R 157 561 10 27 [
L TTe—— 560 1.5 105 . 500
[2)
(E? ) 464 1947 241 1m0 460
TN
2T b 08 71 5 178.7 (BEREE Fhs -
BER | EEAE B
o 2,08 62,1 205 6.3
RER ERAR - . 8,900
S 768 .6 it 6.4 oL
hE EhmE .
e i s 44,3 & 3.0
BER f;EEEE 25 8.5 183 8.4 cggﬁga—z=
BER | ssnmirm 1,088 931 1,052 2.8
i1 2,200
B2R | wmmmrm 640 5.5 a3 21 L b L RS
[ EEEE | EaEW i FER I T -
& Bt — 12862 — B5i 1 —
YT

#2 TR LE—EE TPEWAN R
Fo Mg vTa=wd] (R4 (20063 £U

(M« ST — & L 0o el — S TR e TR

BT, =ZERHX, BRONAA A~ AlfFRE =¥ 7 — 15 E% 2002 FIZHHAL TV
%o HRTONRA A< RAZTXTHHAT S E, £ 1,000 7 h>DONA A=k ) —upfilih
ARETH D, 1990 FFL TORMNED NS A= —FIH BT, LT EEICBT
5 B - BEMFAIR & SAREE A DA MRER 500 7 k> (208P)), 7. Rk %
B < RSB ANA A~ ADOMAER R 1,547P EEH STV D (% 31),
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£ 31 ARDAA A~ AP E 5 ) — LA

AR MEES | FAAURE | TH/ABER | A vARER®
[ B/ | Fherk Hhurk
S 1.1 280 99 0.55/4%
iEhi 1,015 618 | 194 N
T 219 1 13 1407
SR 214 18 | 59 0.80,/ % ¥
Wi aa | 187 56 i
Hﬂi 1 .2-;30 1.230 a849
B 485 L 58 082/ Ak
EREY | 477 458 T
ai | ' 85

W= BAREFRT (AL AR L LA — S8 A (i T
Pt A AT AL — RS - SRR S A L0

Bl X Pd=~% ¥ 2 —1 (=1015])
1PJ=2.6 77 kL (JFEliE)

|l C oL — il O s oL X —F AR |
o ( ) ( ] ( )
- KRR A A iR R [*ﬁlrfl] [Ir“«] Ay
3 e
300
250
200
A
~ 140
100 H
. jﬂ} | ﬁ
0 1 | e | Jl].L.:LAL
o B o o s B o & e & RS
o & PO S R A A A ¢
& IS T T ET S E N S
W& BT T &Y AV Y A G
& ‘?:%'t %
J @0 by

F A i

8Py

St o

169PI =551
84P. "y
) FRPER RN EIEM TR B A ¥ ARG ISR /31 v R N5 - BN
BELZIT S MK CEIRIE12)], S B R SR)

X 6. AKDONA A~ AR L R LF— AR
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ZOMETO RV —lFE, FIAMERIEIZNEN 1,667PJ y (FUHHLE @ 4,334
7 kL), 1,261PJy (JFUM#a% : 3,279 5 kL) TH V., ZHITIEAED 2000 FD—k
TR F —Ha i 23,385Pd 'y (JFIHHAE : 60,801 77 kL) @ 7.1%., 5.4%2FH%3 5,
MAFERITTICHDEVWE D, FIHTRERONRE RS L, KERNA A~ ZA0K 3 H &
kb2 < WNTERMFEREY, JR A1 F~v2 (BIEET) OIEE 2> TW5, BURkO
TAF—HHEZ, BEAHZEO THORIARERED 183%, BFERWE 4% L E DD T
KL S %5,

B, Bre—2ARS A AT HHETIE, =RV F—RFRE T 925PI, = F/LF
—FIHATRER & L C 495Pd L5 d 5 (5 32)

# 32, Tln—ARNAA A~ ADIRGEE

A A TR IRILX—EHFE IRILF—FAAREE
(HaARIEEKRE) =8 SEHE (V) =8 BB HE (1TV)
(REZ/AAATR]
HFER (15%) 214F/LSE 3TPIS 196 5t/ 4 34P1/
A (15%) 323/t E 56P1- 4 187 At F 33P)/fF
FFIAE (15%) 1,230 At & 214P1/ 4 1,230 5t/ % 214P1 /5
WEEME  (15%) 465 FL 4 81PJ 4 1935t/ % 34P)
R (15%) 471 At F 83PL7 & 20673t/ 4 52P1/4F
&t 2,127t/ 367P1 /&
[BEFR/ 1 A< 2]
ik (10%) 1,991 At/ 5 3PS 2805t/ 44P1/ %
N 2005t 44P] /5
[BE%E]
fihs (30%) 1,0155t/ 5% 116P1.~ 5 678 Bt 77PI- 5
&k (30%) 219AtSF 25PISE 61AL TP)- B
NE 79 AL F 84PI~
& — 925P) /5 - 495P] /4E

1 )%éﬁfﬁ;iﬁiﬁiﬁ#l]ﬁﬁﬁae%@ Ri2EERRRENERREEE. ELXEE) L 1t 0F TR LF—FRAT
L=
FNIFLF—REE BNTRETIERETEAR
T LE—F AR T LY —EEEAL BIZTT Y 7 LRBSE RN OERER
3 TR ALE—FIRTHEERTORAEL N2 I8 / — LSOOI R LY —FIARRE HETIRICEENBETHD,

W) PR AEES T R L E—SEARERREE 1 T ATRLE—BIR FIREECHT 5 BEMEISY 1
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HIE WA A~ ZDMRR

AL T~ ZADESFRIZONTIE., VA n— Al Thorelm—A, ~3
Am—2 V= OMRERTHE L. A A~ ADERSHE MR 2 R~ HE
WD BRI S A T~ RIS S F TR ) — L% EFET HIRAIT. A d~ A DRI
BETRE, BEE TR, B TRODRSWNREL THT OO OREERIERE LD, —T7,
BHIL, N A ADFN, WERHEOIE L 72D, B, BAn—2ARE S L a—
2 AT R EEF TR TRESETCERLTWAESRH S,
NRAF22ZADY 7 ) vl m— 2R OB R DT — % % . S F~ ARV, F X
S VHEBEBEDO SRR, A v F—Fy MEBRI HIE LT,

1. AL F~ADY T ) vrm—RHAR
1) DOE O A F~ AT — &

TAY Iz xF—4 (DOE) Tk, "M A~RATarFh) O A FT, "M A~
ADFAR EEEICEET 57— % _X— A, [Biomass Feedstock Composition and Property
Database #12ft L T3, ZDOF —F R_XR—Z T, 19 DO AL F~ A ZHONT, 371D
T=APEESNTWD, 1FEAEDT —ZIL, American Society for Testing and
Materials (ASTM : KEREFRER ) O SHHEICE S iR L ST b,

722, INHOF =X OHE, 1993 H£~1994 FEHOEFEL R — FO RF 2 A T
o, R1IT = N=2AOMBELR LIz, T —FN—AREZIRMER 2 & LTRTL
72

# 1. DOE A A~ AT —H _X— X (#f5E)

)45 /4)La— XA (%)
Ho7)IL g H# LO—X 'Tj:;t;}(l/ wys=s

Black Robinia Iowa State University

. |Ames,JA 40.38 17.58 28.55
Locust pseudoacacia USA

Bioenergy Development Corporation
Eucalyptus [Saligna Kamae,HI 48.07 12.69 26.91
USA

Caudina University of Minnesota
Hybrid ’ Crookston,MN 41.05 17.03 24 .28
DN-34 USA

USDA-FS North Central forestry
Experiment Station, Rhinelander, WI
Ashland,WI

USA

USDA-FS North Central forestry
Experiment Station, Rhinelander, WI
Ashland,WI

USA

DN-34 40.25 21.98 23.74

DN-182 4218 21.29 23.34
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NC-5260

USDA-FS North Central forestry
Experiment Station, Rhinelander, WI
Ashland,WI

USA

45.08

20.31

21.54

DN-17

USDA-FS NSF  Exp.
Rhinelander, WI
Mondovi,WI

USA

Station,

43.67

20.5

23.54

DN-182

USDA-FS NSF  Exp.
Rhinelander, WI
Mondovi,WI

USA

Station,

45.52

20.75

23.58

American
Sycamore

Platanus
occidentalis

Oak Ridge National Laboratory
Oak Ridge, TN
USA

38.6

17.78

241

Sugarcane
Bagasse

Gramineae
Saccharum
var. 65-7052

Hawaiian Cane and Sugar
Paia,HI
Maui USA

39.01

24.91

23.09

Saccharum
spp.

Hawaii Sugar Planters Association
Kunia,HI
Oahu USA

38.6

23

23.1

Sericea
Lespedeza

Serala

University of Auburn
Auburn,AL
USA

38.29

16.66

24.08

Switchgrass

Alamo

Texas AandM
Stephenville, TX
USA

30.97

24.39

17.56

Cave—-in—Rock

Auburn University
Auburn,AL
USA

30.74

22.49

13.15

Kanlow

Auburn University
Auburn,AL
USA

30.27

24.59

16.33

Cave—-in—Rock

Virginia Polytechnic University
VA
USA

31.6

27.89

19.98

Cave-in—Rock
high vield

USDA-ARS, Lincoln, NE
Ames,]IA
USA

31.17

26.18

16.78

EYXFF-H

USDA-ARS, Lincoln, NE
Ames,]IA
USA

32.52

27.64

17.7

Trailblazer

USDA-ARS, Lincoln, NE
Ames,IA
USA

32.06

26.24

18.14

Blackwell

USDA-ARS, Lincoln, NE
Mead,NE
USA

33.08

25.25

17.54

EYxFF-L

USDA-ARS, Lincoln, NE
Mead,NE
USA

32.58

26.06

17.5

Trailblazer

USDA-ARS, Lincoln, NE
Mead,NE
USA

34.44

25.46

19.96
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Bi Genotype, Auburn University
Blﬁestem Greene Auburn AL 33.41 23.74 19.35
County, AL |USA
Iowa State University
John Stone Ames,IA 24.83 18.81 12.63
USA
Iowa State University
KY31 Ames,IA 24.46 19.45 14.72
Tall Fescue USA
Iowa State University
Martin Ames,IA 2517 19.23 13.46
USA
Iowa State University
John Stone Ames,IA 24.89 18.3 10.88
USA
Sweet Iowa State University
Soreh Cultivar M81E [Ames,IA 22.48 13.81 11.34
orgnum USA
F Sorghum—sud [lowa State University
orage .
Sorehum angrass hybrid|Ames,IA 34.01 16.5 16.09
gnum 1 FRR201 USA
Eastern Westvaco Central Forest Research
Cottonwood St il #66 Center 429 16.6 256
(Populus onevifle Wickliffe,KY : : :
Deltoides) USA
Monterey \éVood l;l'tlecl'lnology Div.,, Forest
. . esearch Inst.
Pmel (Pinus Rotorua North Island. 41.7 20.5 259
Radiata) New Zealand
Wheat
Straw Colorado State University
. Thunderbird |Fort Morgan,CO 32.64 22.63 16.85
(Triticum USA
aestivum)
Tequilla Brewing
Agave Mexi 30.69 16.91 16.87
exico
vellow 42.06 18.93 23.35
Poplar
Solka Floc 88.57 7.71 6.07
Cellul i
ellulose Pa;.)er Manufacturing 31.35 982 15.33
sludge Chile

HiB#L : http!//www.eere.energy.gov/biomass/progs/searchl.cgi

2) FEARMMEHES: (non-wood fiber) DV 7'/ & — 2k

52 BRI Uiz, FEARMHES O A PEE 2 S LT\ 5 USDA @ Rowell Hi, 21
SOOI ERMBHED Y 7 ) B a— ZHRRIZHOWT HHLE LTV 5,
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K 2. IR GHE D ALK

NS
Fiber type +)A—R D=y | (NZELO— [R5y 27
)
———————————————————— ---(%)--- R T T
Stalk fiber
Rice 28 ~ 48 12 ~ 16 23 ~ 28 15 ~ 20 9 ~ 14
Wheat 29 ~ 51 16 ~ 21 26 ~ 32 45 ~ 9 3~ 17
Barley 31 ~ 45 14 ~ 15 24 ~ 29 5~17 3 ~6
Oat 31 ~ 48 16 ~ 19 27 ~ 38 6 ~ 8 4 ~ 65
Rye 33 ~ 50 16 ~ 19 27 ~ 30 2 ~ 5 05 ~ 4
Cane fiber
Sugar 38 ~ 48 19 ~ 24 27 ~ 32 15 ~ 5 0.7 ~ 35
Bamboo 26 ~ 43 21 ~ 31 15 ~ 26 1.7 ~ 5 0.7
Grass fiber
Esparto 33 ~ 38 17 ~ 19 27 ~ 32 6 ~ 8 --
sabai -- 22 24 6 --
Reed fiber
Phragmites 44 ~ 46 22 ~ 24 20 3 2
communis
Bast fiber
Seed flax 43 ~ 47 21 ~ 23 24 ~ 26 5 --
Kenaf 45 ~ 57 15 ~ 19 22 ~ 23 2 ~5 --
Jute 45 ~ 33 21 ~ 26 18 ~ 21 05 ~ 2 --
Core fiber
Kenaf 37 ~ 49 15 ~ 21 13 ~ 24 2 ~ 4 --
Jute 41 ~ 48 21 ~ 24 18 ~ 22 0.8 --
Leaf fiber
Abaca 60 8 ~ 15 13 1.1 --
(manila)
Sisal(abaca) 47 ~ 62 7~9 21 ~ 24 06 ~ 1 --
Seed hull fiber
Cotton linter 80 ~ 85 -- -- 08 ~ 2 --
Wood fiber
Coniferous 40 ~ 45 26 ~ 34 7 ~ 14 <1 --
Deciduous 38 ~ 49 23 ~ 30 19 ~ 26 <1 --

H 8 : RM. Rowell;l Composites from Agri-Based Resources],Proceeding No. 7286, Forest Products
Society (1996)

3) SCHRD HULEE L7z /3o A~ R AR

BOE DA A~ ARUR O A A A5 7 — VBIESR, #3, A > 7—F o M
MHIE L7z, MROFREFEOHE —Sh TN, 2RO —EROIERIZIN 7=
. KR, BAEY - R, BREEW. T OMORERICE LT,
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O MK

KT RTy R, "—FRUy K>

Yok N—RroyR
+)La—X%) 41-50 39-53
AZt)LA—R(%) 11-33 19-36
g =2(%) 19-30 17-24
)5 =% H/G/S-ratio (%) 2-18/82-98/trace 0/22-66/44-86

H#8:(11) H.B. Klinke et.al., Appl/Microbial. Biotechnol 66,10-26(2004)

<AF, TF>
MO (wt%)
A+t % 77
+)LA—x 52.8 56.6
AZt/)LO0—R 17.3 24.7
o=y 31.4 21.3
HBL - FEHR XS, {EFEE 2005 4 3 A5 p37-p4t
<AFX, avA>
TILA—RRNAFIRD D HE L
B
¥ aoA B
+)LAa—Xx 37.0 40.4 42.6
AZt)LO0—R 27.0 36.7 26.2
=y 34.0 22.9 28.1
%) 0.6 0.8 0.5
7I)La—)L- 3.8 2.0 4.2
ROEUABES
M BB BT, 70(8) 407- 410 (2006 )
KI5, RZXHH5.2TY>
E2X:0] 7S Poplar A X N4 Sycamore <*J Pine
#HRL A5 (/100g)
+)LAa—Xx 41.3 44.7 40.4
AZE)LO—R 32.9 29.4 24.9
=y 25.6 25.5 345
A INY 2.1 1.7 0.7
1 1.0 0.8 05
H) 102.9 102.1 101.0
H{Bi:D.L. Klass, Biomass for renewable energy, fuel, and ¢ A= cals, Academic Press (1998)
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KTT v rua—hA,

NATY y RRT T, 2—HY, ~V>(% dry basis)

[R5 N—Fyk VIR
TIv9 NAT)yRRT a—h K4V
A—AhX P
)O0—X 41.61 4470 49.50 44.55
Glucan 6C 41.61 44.70 49.50 4455
ANZt)ILA—R 17.66 18.55 13.07 21.90
Xylan 5C 13.86 14.56 10.73 6.30
Arabinan 5C 0.94 0.82 0.31 1.60
Galactan 6C 0.93 0.97 0.76 2.56
Mannan 6C 1.92 2.20 1.27 11.43
y=> 26.70 26.44 27.71 27.67
%) 2.15 1.71 1.26 0.32
Acids 457 1.48 419 2.67
Extractives 7.31 7.12 4.27 2.88
Heating value
(G tonne,.) 19.5 19.6 19.5 19.6
H{ B : (H359) C.N. Hamelinck et al.,.Biomass and Bioenergy 28,384-410(2005)
<V, RTT>
Feedstock (%) Pine wood Popular
Glucan (£)LA—X) 46.4 499
Xylan (NE2)LA—X) 8.8 17.4
Ng=v 29.4 18.1

H{B8:(8) N. Mosier et a'.,

<Hardwood (Eucalyptus) . Softwood(Pinus radiata) >

Bioresource Technology 96, 673-686(2005)

B (%) Hardwood (Eucalyptus) Softwood(Pinus radiata)
gz 20 28
)LO0—X 45 42
AZE)LA—X 30 27
Source: www.ethanolrfa.org and ref. 7.
H{ B8 : (SNO8)K.A. Gray, International Sugar Journal 109(1299) 145-151(2007)
<AFXF T NN=F7 N—FKyy >
components Ceder tip—1 Ceder tip—2 C. bark Hard wood
Acid insoluble ')J' = 0.04 0.05 0.06 0.37
Acid soluble J& =2 31.61 25.31 34.08 23.9
AT y-t)LA—X 25.37 27.22 23.49 29.24
B-t)O0—XR 0 0 0.05 0.06
a-t)LA—X 42.41 43.21 4152 43.36
Benzen—ethanol soluble 0.57 422 0.81 2.36

e (HEER BRSNS F s ) — LV BERIROBUR & R
http://lwww.woodrecycle.gr.jp/H19_koen03.pdf

161



<AV —=T7>
Raw Material Composition (% Dry Matter)

Composition (%) Olive tree wood
+)LO—X as glucose 34.4
ASE)LO—RHE 20.3
Xylose 16
Mannose 14
Galactose 1
Arabinose 1.9
AlL 18
Acid-soluble 1J9'=> (ASL) 2.4
Acetyl groups 1.8
Extractives 15.4
%) 1.7

H{ B8 : (4) E.Ruiz et.al., Applied Biochemistry and Biotechnology Vol. 129-132, 631-643(2006)
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ORAEY - Kk
<AFUT | NHA>

TILA—RRNAFIRD D HE L
AFI75 INAR
+)La—x 35.8 37.7
AZ)LA—X 31.9 35.3
g =y 22.4 19.5
[R5y 16.0 7.0
FILaA—IL-RUEURARSS 44 5.0

H . BEPEIE. bR T 52, 70(8) 407- 410 (2006 )

<AV—7, OFEDLY >
Raw Material Composition (% Dry Matter)

Composition (%) Sunflower stalks
J)LO—X as glucose 33.8
ASE)LO—RHE 20.2
Xylose 16.1
Mannose 1.7
Galactose 1,4
Arabinose 1
AlL 14.6
Acid-soluble 'JZ'=> (ASL) 2.7
Acetyl groups 2.5
Extractives 6.9
x5 9.6

H{ 88 :(4) E.Ruiz et.al. Applied Bioc A= stry and Biotechnology Vol. 129-132, 631-643(2006)

SAUA v TFITTA>
Typical lignocellulosic biomass compositions (% dry basis)

Feedstock (%) Switchgrass
)ILO0—X 31.98
Glucan 6C 31.98
ANIE)LA—R 25.19
Xylan 5C 21.09
Arabinan 5C 2.84
Galactan 6C 0.95
Mannan 6C 0.30
Ng=v 18.13
K45 5.95
Acids 1.21
Extractives 17.54
Heating value (GJyy,/tonne,,) 18.6

H{ 88 : (H359) C.N. Hamelinck et al.,Biomass and Bioenergy 28,384-410(2005)
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<NTTA>

Raw A B C D E F
bagasse

Dry  matter | 100 80.0 60.2 62.5 57.3 56.8 50.5

yield

NCWM 8.5 5.2 125 14.9 11.7 11.9 10.5

AZIt)La— 31.1 27.4 5.8 95 | 41(7.2) 10.9 36 (5.9

A (70.0) (11.2) (18.8) (20.1)

+)La—x 431 52.6 65.3 58.2 69.1 61.6 64.9
(98.0) (91.1) (84.2) (92.1) (80.9) (76.0)

=y 11.4 11.3 10.2 10.8 9.5 11.2 13.3
(79.41 (54.1) (59.3) (48.51 (56.0) (58.9)

%) 55 2.5 5.1 4.2 4.4 40 4.2

HiB8: (T51) C. Martin et al., Enzyme and Microbial Technology 40,426-432(2007)

<51 (Herbaceous plants >

Herbaceous plants

+)La—2R(%) 24-50
AS)LO—XR(%) 12-38
5 =2(%) 6-29

1)’ =2 H/G/S-ratio (%) 5-26/27-54/23-67

H{ B8 : (11) H.B. Klinke et.al., Appl/Microbial. Biotechnol 66,10-26(2004)

<UIFHEH:a— A N—0, KEArF—7>

component corn stalks barley straw
(% dry weight) (% dry weight)
Fines
a-t)LA—X 834 86.2
ANIt)LA—R s 13.2 59
kiason )= 8.4 4.2
%) 1.6 4.0
total 99.6 100.3
potential reducing sugars 97.7 99.9
from acid hydrolysis
ASt)LAO—XR substrate

total sugars 66.4 51.5
proteins 6.3 16.0
soluble )" =2 4.4 4.0
%) 9.3 13.2
furfural 0.9 0.2
unknown 12.7 15.1
concentration of dry maters 29.2 42.2
(g/1)

Hi B8 :(T436) K. Belkacemi et.al., Ind. Eng. Chem. Res., 41,173—-179 (2002)
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<INEAFua—>

Component Dry solids (%, w/w)
Crude protein 3.48 = 0.09
Crude fat 0.47 £ 0.01
Crude fiber 4585 £+ 0.20
K5 6.68 + 0.01
)O0—X 48.57 = 0.30
AZE)LA—X 27.70 = 0.12
Ny=v 8.17 + 0.90
Acid detergent fiber 58.86 = 0.04
Neutral detergent fiber 86.56 = 0.09

H Bi:(55) B.C. Saha et at. ,

<INERA Fa—>

Process Bioc = stry 40, 369

3-3 700(2005)

Feedstock (96)

Wheat straw

Glucan (z)LA—X) 38.2
Xylan (NE)LO—X) 21.2
Ng=> 23.4

H{B8:(8) N. Mosier et a'.,

<T—=2 A h—=/3—

Bioresource Technology 96, 673-686(2005)

A= Ty ANRN— INEAIa— AT 4T T TA>

Feedstock Corn stover Corn fiber Switch grass Office paper
Glucan
375 14.28 31 68.6
(/)LO—R)
Xyl
(NStLE—2) 224 16.8 204 12.4
= 176 8.4 176 1.3

H#8:(8) N. Mosier et a,,

<INHIL TT>

Bioresource Technology 96, 673-686(2005)

Component

Sorghum Bran (% db)

Carbohydrates

Starch 29.7 = 0.64

)LO0—X 109 &= 0.1

ANE)LA—R 17.5 = 0.85
Acid detergent )9 =2 0.7 £+ 0.1
Crude fat 8304
Crude fiber 93 =03
Crude protein 10.3 = 0.07
k5 2.7 £ 0.02
Total 91%

H{ B8 :(63) D.Y. Corredor et.al., Cereal Chem. 84 , 61-66(2007)
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<TNTZ7NT77, U—=K AU YTFITA>)
Species Cell wall +)LAa—xX ANZ)LO—XR yg=x
Stage Dietar | NDF Glucos | ADF-ADL | Sugars NDF-AD | KL ADL
y e F
Fiber | (g/kg | (g/keD | (g/kgDM) | (g/kgDM | (gkgDM) | (g/kgD | (g/keD
DM) M) ) M) M)
Alfalfa
Bud 663 275 130 ‘ 589 397 105 158 55
Full flower 722 669 306 ‘ 444 122 144 175 71
Reed canarygrass
Vegetative 511 541 209 287 175 244 109 2
Ripe seed 646 689 265 356 218 305 148 20
Switchgrass
Pre—boot 657 669 273 337 235 318 133 12
Anthesis 694 669 283 340 245 301 154 23
Post—frost 789 733 322 383 279 311 173 34

aData are for alfalfa stems only; reed canarygrass and switchgrass data are for whole
herbage. bSum of neutral sugars, uronic acids, and Klason U 27 = from Uppsala
dietary fiber analysis.

cNeutral detergent fiber, NDF; acid detergent fiber, ADF; acid detergent U 7=,
ADL; from the detergent analysis system.

d ~I%&/Le—R concentration was based on the sum of xylose + mannose + fructose
for alfalfa; and the sum of xylose + arabinose + mannose + uronic

H#:(27) B.S. Dien et. al., /Biomass and Bioenergy 30, 880-891(2006)

<a—rv Ty ANN—, a—L A K—"—>

Corn fiber Stover
)O0—X 12 to 18% 32 to 38%
ANZE)ILA—R 40 to 53% 28t032%
Lgnin (Phenolic) 0.1 to 1% 15to 17%
Starch 11 to 22% non

H{ 88 :(SNO7) BIO/Achieving Sustainable Production for Agricultural Biomass for Biorefinery
Feedstock(2006)

<A—VAP—=NR— AU T T TA INEA+a— WIT, NHTA>

HE (%) Corn stover Switch grass Wheat straw Rice straw Sugarcane
bagasse
Ng=v 18 18 17 10 24
)LO0—X 35 31 33 39 43
NIt )LA— 22 24 23 15 25
R

Source: www.ethanolrfa.org and ref. 7.

Hi B8 : (SNO8)K.A. Gray,
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© BEED

<I/XB45 BEEK> (E4£E 300000 +/F EFER)

The components of waste medium for mushroom cultivation.

1EZEHE R (%) Ralative content (%)
%) 7.0
Crude lipid 6.3
Ng=v 19.2
)LO0—X 234
ANZE)ILA—R 36.8
Others 7.3
Total 100.0

H B8 S makishima et al., J.Appl.Glycosci.,53,261-266(2006)

<RDF>
/\4;77010) EEY
£ RDF
HERLRL Y
)LO0—X 65.6
AZE)LA—X 11.2
gz 3.1
Y=kl -
TILEY -
53Uy -
Ja4FY -
AN 35
K 5 16.7
El 100.1
HiB8:D.L. Klass, Biomass for renewable energy, fuel, and Chemicals, Academic Press (1998)
<HEELFEM >
TILA—RRNAFTRAD K
BEREM
)O0—X 42.6
ANZ)ILA—R 26.2
y=> 28.1
x5 0.5
TILaA—IL-ROEUABRE S 4.2

H . BEPEIE. fbSRT 52, 70(8) 407- 410 (2006 )
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@ Fnit

<IKMEREM DRL AT AT A A, RE >

Components of water hyacinth and water lettuce

ANZ-
Componen| &z)LO— | &#)LO— Crude
t R R 1) =2 | protein Starch K5
ratio (%)?
Water hyacinth
(FRTAT7HA)
Leaves 74 18.1%+0.0 25.0%+1.4/ 13.3*+1.6/ 13.6%0.2 7.2%0.2] 16.5%=0.7
Roots 26 29.8+15 28.6+05 86+*14 88+*05 0.1%0.1] 15605
Total 211 25.9 12.0 12.4 54 16.3
Water Lettuce
(REVZE)
Leaves 85 18.7%£0.3] 17907 6.2*+0.6] 17.1%+1.8 11.1%x0.2] 23.0%£0.9
Roots 15 30.2+04| 8.3*0.6| 11.2+0.5 11.2+£1.3] 0.2%0.1| 244+0.2
Total 204 16.5 7.0 16.2 9.5 23.2

Analyses were done at least in triplicate. The average values and the standard deviation are

shown.

The component values are expressed as mg per 100 mg dry biomass.

@2 Component ratio of leaf and root parts per dry biomass.
H L : D.Mishima et.al.Bioresource Technology, 97, 2166-2172(2006)

<OXATINTWNT KRTATHA>

AT it K
& 9’?*(_7‘/#’7)1/7" 7I'x7_'477]'.4
Giant kelp Water hyacinth
il A%
t)LA—X 48 16.2
ANZEILA—R - 55.5
Ng= - 6.1
<=k—JL 18.7 -
TILEY 14.2 -
237 0.7 -
JaM4FY 0.2 -
A 15.9 12.3
K 5 45.8 224
it 100.3 112.5
H{Bi:D.L.. Klass, Biomass for renewable energy, fuel, and ¢ A= cals, Academic Press (1998)
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2. FEWNA A~ 2 DR
O K
< KA + 7t (Picea abies) >

Compositon of Chipped Softwood, Picea abies

Composition Dry mater
material ( I ) (%)
Glucan 46.5
Mannan 12.6
gz 27.8
Xylan 9.0
Galactan 3.9
Arabinan 1.1

Hi B8 - J. Soederstroem et. al., Applied Biochemistry and Biotechnology, 98—-100,5-21(2002)

<A77 (Aspen Chips) >

Compound C AZ cal composition (%)
Glucan 46 +2
Xylan 7.8+03
Arabinan 0.48 = 0.04
Glactan 0.30 = 0.02
%) 2.01 £ 0.01
o= 31 =1

HE:(18) 1. De Bari et.al., Appli

ed Biochemistry aod Biotechoology 113—-116, 539-557 (2004)

R T>
constituent native poplar wood (%) SE poplar wood (1%)

gz 21.7 36.3
glucans 48.9 52.2
xylans 15.7 6.7
arabinans 0.3 0.1
galactans 0.3 0.3
mannans 1.0 1.2
%) 1.2 2.5

H{ B8 : (329) M. Cantarella et.al., Biotechnol. Prog., VoL 20, 200-206(2004

<y ViR—< : A Lodgepole Pine  (MBP-LPP) >

component content
ash 0.26 = 0.01
extractives (water followed by ethanol) Klason 466 = 0.2
lignin 24.79 = 0.09
acid—soluble lignin 0.29 = 0.00
carbohydrate (as monosaccharide)
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glucose
mannose
xylose
galactose
arahinose
carbohydrate (as
glucan
mannan
xvlan
galactan
arabinan

polysacchadde)

50.46 = 0.25
13.09 £ 0.24
7.21 = 0.04
2.22 = 0.01
1.42 = 0.00

4542 £ 0.22
11.78 £ 0.21
6.34 &= 0.03
2.00 = 0.01
1.25 £ 0.00

Content reported as N (w w) in oven-dried MPB-LPP chips.
H{ B8 : (T34) X.Pan et.al., Ind. Eng. Chem. Res., Vol. 46, 2609-2617,(2007)

<hkvt (Chipped Spruce) >

Components Wood (wt.% ) Washed pretreatecd material (wt %)
Batch I Batch 2

Glucan 43 4% 4%

Mannan 12 0 0

Xylan 54 0 0

Galaetan 2.3 0 0

Lignin 27 47 45

The dry matter content of the wood raw material was 56%
H{ B8 : (T224) A. Rudolf et.al..Enzyme and Microbial Technology 37,195-204 (2005)

<&t ILZER>

| By B IR IR EE#
g= 27~33 % 18~24%
K5 0 3%Hii# 0.3%Hi1 1%
DAV EREKY 4% 4% %
8 HSU—R 1%RT % 4%
JI)ILa—R 43~46 % 40~50 %
/=R 10%FiI & 2 %RiI%
7IE/—R 0.5~2.0% 0.5 %AI#&
Fo0—x 5 ~10% 12~25%
HE 2 4 +)La—2x 41~42 % 42~51%
FIE/TNLo0/X5Y | 1~14% —
gon/sxisy — 19~35 %
giavory 12~18 % 3 ~4%
ROFo, ToToRE 1~3% 1 ~49%

Hidh : (S16) &iFf#ti., BIOINDUSTRY, 18(3),32-38(2001)
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QR1EY) - FRik

<A A LXF>
Composition of barley
Barley straw(g/100g)

Carbohydrate

Glucan 36.8+0.3

Xylan 17.2x0.7

Galactan 2.2%+0.0

Arabinan 5.3%0.0

Strarch as glucan 0.4=%0.0
Acetate 24+0.1
Protein (6.2 x N) 3.9%0.1
Extractives 11114
Ash

Acid-insoluble 2.6+0.1

Acid—soluble 6.2+0.8
Lignin

Acid-insoluble 12.2+0.1

Acid—soluble 22+03
Total 102.4+3.9

H{ B : M. Linde et ale, Enzyme and Microbial technology, 40,1100-1107(2007)

<aA—2 A R—R_— CKEPELAHXVTFE) >

Composition of corn stover (% )

Material American [talian
Glucan 36.1 36.8
Xylan 21.4 22.2
Arabinan 3.5 5.5
Galactan 25 2.9
Mannan 1.8 0.3
Lignin 17.2 21.2
Ash 7.1 6.5
Acetyl 3.2 1.7

Hi#i : K. Ohgren et.al., Bioresource Technology, 98 2503-2510(2007)
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<N A >

Component Quantity (g/100 g dry matter)
Glucan 40.19 £0.16

Xylan 22.54+0.71

Galactan 1.40 = 0.11

Arabinan 200 = 0.15

Mannan 0.48 = 0.11

Kiason Lignin 2515 = 0.76

H B : (38) M. Neureiter et.al., Applied Biochemistry and Biotechnology 98-100,49-58, (2002)

<UHRAR—T >

Component Percentage (%)a
Holocellulose 41.8
Glucan 31.1
Xylan 8.3
Arabinan 1.3
Galactan 1.1
Acid—insoluble lignin 27.9
Acid—soluble lignin 2.2
Extractives 9.0
Ash 6.0
Other 13.1

a Composition percentages are on a dry-weight basis.
Hi{ B8 :(21) RA. Silverstein et al., Bioresource Technology 98,3000—3011(2007)

<A—VAP—=7 La—HE>

Component Corn leaf Corn stalk
g/.(g dry substrate) g/(g dry substrate)
glucan 0.342 0.365
galactan 0.025 0.024
xylan 0.221 0.216
arabinan 0.035 0.032
mannan 0.018 0.017
ash 0.084 0.052
lignin 0.164 0.174

H{ B8 : (64) S.Donghai et. al.,Chinese J, Chem. Eng. 14(6) 796-801 (2006)

<P H¥E (Tomato ,Red pepper ,Pulse food,Artichoke ,Cardoon >

Component Tomato Red pepper Pulse food Artichoke Cardoon
%wlw)

Mean SD. | Mean | SD. | Mean | SD. | Mean | S.D. | Mean | S.D.
Moisture 7436 | 1.36 | 83.10 | 3.02 | 67.51 | 2.34 | 83.98 | 0.91 93.64 | 0.28
Ash (DM) 3.77 | 0.04 9.41 | 0.09 2.73 | 0.09 6.77 | 0.05 | 20.43 | 0.28

172




Extractives | 16.70 [ 350 | 16.79 | 1.61 |

568 [ 057 | 15.24 | 380 | 10.05 | 6.57

(EtOH) (DM)

Proteins (DM) 1735 | 056 | 1540 | 0.18 | 2324 | 0.16 | 11.41 | 055 | 13.41 | 0.76
Sucrose (DM) 418 | 1.41 717 | 0.64 0.79 | 0.36 277 | 0,30 2.68 | 0.04
Carbohydrates 17.37 | 094 | 1969 | 384 | 49.23 | 588 | 5856 | 1.19 | 18.11 | 1.86
(DM)
Lignin (DM) 3480 | 456 | 2126 | 7.02 256 | 1.25 519 | 1.33 | 22.17 | 4.26
Uronic acids 550 | 1.10 450 | 0.20 2.90 | 0.60 5.40 | 1.00 4.60 | 0.60
(DM)
(n =3). S.D.: standard deviation; DM: dry matter
a)Sucrose determined in extractives soluble in water.
b) Carbohydrate content includes cellulose/starch/inulin and hemicellulose.
H{ B8 : (34) I. del Campo et al.Industrial Crops and Products 24, 214—221(2006)
<INEF T T 7 Af3—>
g'l00 g WSF
monosaccharides
glucose 3.2
arabinose 0.7
galactose 0.1
xylose 1.3
mannose 0,2
starch 7.2
starch—free fibers 47
unknowm solids 3.0
water 70.5
H#8:(T326) b, Pallmarola—Adeados et.al., Biotochnol. Prog., 20, 474—-479(2004)
<A—Y A RF—/N—> Tasse
Glucan 36.1 % 1,
Xylan 21.4 % 7L —
Arabinan 35 %
Mannan 1.8% “TEET
Galactan 25% Y
Lignin 17.2 %
Protein 4.0 %
Acetyl 3.2 % tak
Ash 7.1 % ¥4
Uronic Acid 36% peop ruite —
Nonstructural Sugars 1.2 %

H B : BYang & C. E. Wyman etal, Cellulosic Ethanol for

Sustainable Transportation (2006)
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FAE FELRBWEORRINT—F

SCHRHFE AFEER LT 2 FET A A AR ERER Sy £ ( 2005) [ZHSWT, RHEAR
S DRy & HERHE S B A R L C Bh =Y R 2ICE O URLE, ZORSET
X~ ORI E EIL, EENDKS, XUV E, BE. IRaEELSIWTE
HML7zbDOThD, i, BWWHEITHE -BEREE (e A8 ZHNTHIESh
TWn5,

BB, BHALEDT-EBMRDEDT 7 AV A MILLTO®EY ThH 5,

1. BA : HETHMH B AR MEERSR

BEFn 25 4E(1950)12 91D CTHERL &AL, BEFR 57 4E(1982) DIUET 2 #% T, Fhk 12 4£(2000)
(CHET HARRSAEER S RPN NR STz, BT 17 41 BICAR SV LT ¥
AR SRR /Y Tb 5, IR AT 1,800 /SLL B, A EBIX, # v 80, IEE.
RS, T X TN, BEX I 36 HENRHINTRY ., REZOMIE, Hbt. %
Kie & OEMMGE., BEHEHE, BFEORAERRSICESFATE 5, KAEONFIZRMK
T A R=A L LTCT =4 R_R=2 L ENTEBY, £ 4 —F v b ETERT 7 & A A[fE
Th b,

<R A >
http://fooddb.jp/  (BAICE DBV A )
http://www.mext.go.jp/b_menu/shingi/gijyutu/gijyutus/toushin/05031802.htm (Fik=)

¥, NEMIREALAICE B Le THARRGAEMER K. IBIIRER YRR b5 ATHIMH) H 38
ITSNTWD, ZauE, THETHM B AR SRR YR ZEER S Vi B i O RN R oy %
L L72 b 0T, AT TIETHEM B AR SIEER S R] CRERTH D, ARIT 15 1
# RWiERMRRZER ), T 2R BB E] oo Tnd, 15 1R BB
IIEE 1g 720 ORENIEE &, fafnfisliie, — M Afafmislife, ARSI O mg
B, 72 b NCHRAENIEE 100g H7- 0 OFIEMIEEO g A fid L, T8 2 & e %)
IXFARHE 100g H7=0 oKy, IBE. TR, fflEiEE. — M fafoishfe,. 2
REAFIIENAEE. n-3 REAMAEFIEIEE, n-6 REMAFIENIERD g %%k, 7225 ONCHE
gD mg HAFH L TWD, KEONELREMMDT —F X=X L LTT—F =21k
ENTEY, A F—Fy b ETERT 7 ERAETH D,

2. MBS OE ST

ST H BARBR. WS ONDEDREMLGERT —F N— A2 AR L TWD, M
T RATE D EERIMED RN R T —F N— AT D@D,
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1) kHE

Search the USDA National Nutrient Database for Standard Reference CK[EZEE)
IR T 6,661 5, NE—T — R EORNELIRRD Z LR TE D,
KRBV A >

http://www.nal.usda.gov/fnic/foodcomp/search/

2) WF&

CANADIAN NUTRIENT FILE, 2005 (% #E4%4)

RSB A >

http//www.hc-sc.ge.ca/fn-an/nutrition/fiche-nutri-data/index_e.html

3) To~v—7

The Danish Food Composition Databank is on the Web - Now revision 6.0 (7> ~—7
FIEHEEH)

<MY A F>

http://www.foodcomp.dk/fedb_default.asp

4) 740K

Fineli - Finnish Food Composition Database (7 .« > 7 RENLAREEWNFSEHT)
<R A >

http://www.fineli.fi/index.php?lang=en

5) 77 Uh
The Nutritional Intervention Research Unit of the South African MRC
<KRFEYA h>

http://www.mrc.ac.za/Food Comp/

Z Ol R ORGSR BV TiE FAO(E B & R ke 2 3444 R9) 2% International
Food Composition Tables Directory Z{Epk L T\ %, KE THEITIN TWDHREMT — & X
—ZZ2WNWT FAO BRE &b DT, KEEHT, FRENOEZLDT VT 7y MIEAIC
EOENED LS Z A4 P TREMEDRETUTL TS0 —HT 52 LR TE2%,0n
Line MRIZTE WD, MFZEAT L7200 DF5 & LR D,

http://www.fao.org/infoods/index_en.stm

B, AAROENEZKEHET, KE, EKEH, =2—Y =7 FORMMITEZ P L
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TWDHN, BEIZE Y FTIEHEEAS> TRV, HAHVIZIHR L2 AT L TE 53, &HThK

Z5ety FTHE L TV D EDORSFIT AR,

3. PFEEZENA I~ ADRY (%)
TV — LIS EETRTE . BOIEEEE . T KIBIR 7R & DAL DUV TIE, 1999 12 KR 5
OWENH L, 2T COMRBHESEREVOIL. V=L 8B L D EETHIT-D

Th b,
1. KRENAFTTROERES
(7L a— )L HEE% ) (#af
) ~ _ x)
7~ E) 7
A A R 7 e M| 7R X
| A3 1) A 74| 3 _| 5Bk
AE|RE| K |V [ |UZT I35 =
vy | Ay 1

> ﬁx(%

%)
BKE [%] |88.6|84.5|76.7|82.5/ 82.2 | 78.4 | 90 |74.2|85.2|81.8| 90.9 |76.7
& 5% (%12 4.411.3|1.3/3.4| 23 [23.6| 2 |6.6(19.6(19.4| 0.4 |16.4

=% 8174

fE B [%] [1.8|7.1(8.3(22.5/ 0.7 |20.5(>50%|39.6| 2.5 |2.9(10.607|12.9

17.5¢°20. 1¢
22808 [%]” |28.527.756.5/54.559.6 | 63.6 | ;244171 ] 0.07 |42.3
FEAHHE [%]1”11.9/10.3|2.1|4.1| 5.4 | 1.2 | - - 120.6| 5 |65.49|18.1
mkie®m [%]1Y|57.8/54.9| 33 (18.9/34.3 [ 14.7| - | - |52.5(21.2/28.0" |26.7

TRARK

C [9%]" |47.3]51.1(47.9(53.9| 44.6 | 53.3 |63.1| 65 |47.6|48.3| 47.5 |51.4
H [%]>| 7 | 7.6(6.7(8.3| 7.2 |52 (11.7(10.3/6.1|6.2| 56 | 7.9
N [%]Y 4.2 4 |7.5|/7.2] 9 |9.8|28[3.2/3.7|11.8 0 |6.5
09 [9%]1 (41.5(37.4(37.9/30.5 48.2 | 31.7 |25.2|21.5|42.1|45.5| 46.9 |40.7
H/C [mol/mol] [1.78/1.79(1.67{1.84|1.94 | 1.17 [2.23| 1.9 |1.54(1.54| 1.42 |1.84

a) EEEHE b) AEYEE o) ELVEE, Jd AFHUHEEDY,
g wIO—R+)T =2 h) AZt)LO—R

Eomty,

11-21 (1999)

f) FHEIE,
H: XREE R, N MFIXAEZEVNESUVRFIANAFIRADBERIE. Bt

176
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Rh A Sk
F = it s
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# 2. REHEIHOB TR
A B L 100g &1L
B Y M
% [(BRKAEm DS
Bl I NI )
apES | & & & (BT B k|8EIK|” biw e
Item No. Food and description | ES E n < B |1t 1etary Tibers =
I g |7 X% e
A B g
|t | B
% |Kcal | KJ (g) (g)
<EB CEREALS
% B
YU:x
B %
60 ~
65% .
% #
% 65
01005 |BHLE o OEMWE | 0 | 341 |1427(14.0{10.9| 2.1 [72.1{0.9| 6.3 | 4.0 [10.3[70%"
Under-milled
Pressed grain,
Barely raw
cHE [Z#
[Whole
'Wheat grain]
01012 EE LaE 0 | 337 |141012.510.6|3.1|72.2| 1.6| 0.7 |10.1]10.8
Domestic  [Medium,raw
01013 WA 7 4= 0 | 348 |1456(10.0{10.1|3.3(752|1.4| 1.4 | 9.8 |11.2
Imported Soft,raw
01014 @A BEE 0 | 334 [139713.0{13.0{3.0|69.4|1.6| 1.5 | 9.9 |11.4
Imported Hard,raw
bl )} Rice
01080 [k TS B2 3 0 | 350 | 1464155/ 6.8 |2.7(73.8/1.2] 0.7 | 2.3 |3.0
[Paddy rice Brown
grain| rice,raw
g®m oA
* %
01083 [k TS E1=E S 0 | 356 [1490(15.5/ 6.1 [0.9(77.1]0.4| Tr | 0.5 | 0.5 | &L
> B
Yy 2.
[Paddy rice|Well-milled 90 ~
grain] rice,raw 92%
01131 E58ACL B4 0 | 350 |1464(14.5/8.6 |5.0(70.6/1.3| 0.6 | 8.4 |9.0
Whole
Corn grain,raw
01142 SALE =ik 0 | 334 |1397]|12.512.7[2.7(70.7|1.4| 3.2 |10.1|13.3
Whole
Rye flour
|[<LHE>  [<POTATOES> | | |
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KRB

kU
5]
i .
= K
02006 ek 1At BRiR. & 10 | 132 | 552 166.1/1.2/0.2(31.5{1.0| 0.5 | 1.8 [2.3 2%
Tuberous ok HE
Sweet potatoes [root,raw ol EE
g A
o'
02010 Y« AL BRE. & 15| 58 | 243 [84.1]1.5]0.1]|13.1]1.2] 0.8 | 1.5 |23 &L
satoimo Corm,raw | * ‘RE
02017 Cehirg WE & 10| 76 | 318 [79.8/ 1.6 |0.1(17.6{0.9| 0.6 | 0.7 | 1.3 |'R/E
Potatoes Tuber,raw | *
TR
B. v
I+ 1R
kU
T vy
02023 A A S BRIR. & 10| 65 | 272 82.6/2.2(0.3(13.9/1.0] 0.2 | 0.8 |1.0|8
Tuberous|
Nagaimo root,raw *
<E8E> PULSES
04001 Hi'E = T2 0 | 339 [141815.5[20.3/2.2|58.7|3.3| 1.2 |16.6|17.8
‘Whole,dried,ra
Adzuki beans |w
04007 WAITAZESD 2R 0 | 333 [139316.5[19.9/2.2|57.8/3.6| 3.3 |16.0(19.3
Whole,dried,ra
Kidney beans |w
04012 AAES =t 172 0 | 352 [ 1473 (13.4]21.7|2.3|60.4(2.2] 1.2 |16.2|17.4
‘Whole,dried,ra
Peas \%%
04019 ZoF®H 2. 5 0 | 348 |1456(13.3]26.0| 2 |55.9/2.8| 1.3 | 8.0 |9.3
‘Whole,dried,ra
Broad beans W
[Eh-2H
=A% 8 8]
[Whole beans
and its
Soybeans products]
2 X
2 (2
19. 2)%
04023 H EE.B | 0 | 417 |1745]12.5/135.3| 0 |28.2(5.0] 1.8 [15.3|17.1|&T
Whole|Domestic,dried,
beans raw
KEE. 21.
04025 H 72 0 | 433 |1812]11.7|33.0| 7 [28.8/4.8| 0.9 |15.0(15.9
Whole|U.S.A. dried,ra
beans W
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*t

= B
T30 2. W 7=
04027 28 E.& 451 |1887|8.3|33.6| 6 |30.7/4.8| 1.0 [16.3 [17.3[£D
Whole|Brazil,dried,ra
beans \\%
<UL &>
(2 - g
04032 ) AIEE 72 | 301 86.8/6.6]4.2|1.6/0.8]| 0.1 | 0.3 |0.4
[Tofu  and
\Abura-age] Momen-tofu"
[2FE- g
04033 ) HBOLER 56 | 234 89.4/4.9(3.0(2.0{0.7| 0.1 | 0.2 |0.3
[Tofu and|Kinugoshi-tofu
\Abura-age] %)
04046 [#A=H] REIZME 200 | 837 |59.5|16.5/10.0|12.1{1.9| 2.3 | 4.4 | 6.7
[Natto] Itohiki-natto'®
04050 Bhi [2P3-05 89 | 372 (81.1/4.8|3.6(9.7/0.8| 0.3 | 9.4 [9.7
Traditional
Okara" product
04051 Bhi S EIvN 111 | 464 [75.5/6.1|3.6(13.8/1.0| 0.4 |11.1|11.5
Modern
Okara" product
ARKE
04055 KEEAIFEL [F=AIEL 360 |1,506| 7.8 |46.3/3.0 [36.7|6.2| 5.9 [11.9(17.8
Soy Textured
protein type
<SEAESH [Japanese
ASE> noodles]
01038 S5EA & 270 |1,130(33.5/6.1]0.6 |56.8/3.0| 0.5 | 0.7 |1.2
Wet|
Udon form,raw
01047 hEHA 4 281 (1,176/33.0/8.6 | 1.2 |55.7|1.5| 0.7 | 1.4 |2.1
Chinese| Wet
noodles form,raw
ThO=-
01063 RINT T4 §7 378 |1,582(12.0|13.0{ 2.2 |72.2[0.6 | 0.7 | 2.0 |2.7
Macaroni Dry|
and spaghetti  |form,raw
<TAME> |[(Starches)
B4
FyyH/NT AEF
02028 At 346 [1,448(14.2/0.1]0.2(85.30.2| (0) | (0) | (0) |1
Cassava WA
starch =
02030 K TAH 366 |1,531/9.710.2(0.7(89.3]0.1| (0) | (0) |(0)
Rice starch
02031 INETAS 351 |1,469(13.1/0.2|0.5(86.0[0.2 | (0) | (0) |(0)
Wheat
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starch
@A
02032 YOI TAH 349 (1,460(13.4{0.10.2(86.1]0.2| (0) | (0) | (0) |
Sago starch
Al 4
» A
L &
( H
EDEWLT #)T
02033 At 332 (1,389(17.5/0.1|0.2 |82.0/0.2 | (0) | (0) |(0) |A¥2
Sweet
potato starch
I
X h
LWL &
(B8
CeMleT )T
02034 A3 330 [1,381]18.0{0.1{0.1(81.6/0.2| (0) | (0) | (0) |A %53
Potato VLS
starch Ok}
Al 4
a—r
E3HACLT RAHE—
02035 At 354 (1,481(12.8/0.1]0.7 [86.3|0.1| (0) | (0) |(0)|F
Corn starch
= B
w o
— %
z
W =
01122 Z % ES=Ey) 361 {1,510(13.5[12.0{ 3.1 |69.6/ 1.8 | 0.8 | 3.5 |4.3 |£D
Buckwheat
flour Straight

AFKRPDEES Symbols in the tables
(0) : #%E{E O Estimated zero

Tr : HFE{E M E Estimated trace
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Tr : & Trace
. RAIE Not analyzed




6. BAv—RF ) 77 A N—IZET BBREDKHFEIM
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<MEE>

B1E wra—RF )77 A N—IZBT 5 RS A 2 (1985~2005)
1leErve—RF ) 77 A NN—% K8

A —=RAF ) T AN—E B A 7 u~ET ) A ADORE S ORI v — ZHED)
DR TH D, TN HITIE, ittt/ 72— 2 (microcrystalline cellulose : MCC), &/
1 — A 17 ¢ A 71— (cellulose whisker:CW) ., X 7 17 ¢ 7 U /L)L 1 — & (microfibrillated
cellulose MFC) 72 &b 5, AARBIOMEIMIIBWT, MFC, CW, MCC % Hwz=
Ry~ (BEFM) OBRBHENERLS>OHL, Bra—RF ) 774 —DHiEL
N EHWTIZEAMEIOBRR T, FHIMRT 77T 4 €7 4 —O@mWIFREEIX, 4 b
> F K% Sain, / VU = —FBET 5K Oksman, HADOFREKZERE S TH D, Bin
—AF ) T AN—FH\Wca AR Yy hOBRF T, Sain, KREFLBHLERST, CW
& % NE MFC ORI MEIRIZHE B L, £ DRt 2 LI T/ 2Ry B OB
HEHRHED HIL TN D,

e —2AF ) 77 A N=PRELSEH SINDLRETORFFTFENA ZHET 572010,
20 FE OB T —RAF ) T 7 A N—IZBT DR B A T A LT,

2. Isu7 47 Y ke —2 (MFC) OY5FHEESENMN

N SCHR - 5P — 2 X— A (DB) Z##E L, MFC BEENTICEZ S 3 5 RrF, 233 14
Zi®P L7c, MFC OFRFFFHFAANICIE,. BARORMRMIE MR &N s iz,

HERESNAHEFEE LTk, #B1 2006-312688. 7B 2006-312281 (& [ [ #hikik .
WO0-20060289132 (Akzo Nobel) [Method of preparing microfibrillar polysaccharide .
F¥BH 2005-042283 (BT « —= /LA — (BK). =Zb% BK)) TRWIER Y = 27 )UfHAL
Yy OBIE G L FIUCHW D LT RO L E — A RGHE N FD I 7 a7 47 U L
J7iE] . F5BH 2003-155349 ((BR) AEMEREE > A7 A T2RA9EET) [ RN HEMED S DS/ -
A — B — N OB EERHE . FFF 3042892 (P =% T — A7 Vx—)) (2707
4 7V a— A RO REEREY SV T FRIZE— RSV TG DO ORGE L],
W02004009902 (k) HARWIURESTHFZERT) BRIt /L 7 — 2 ki o B ks OV
AL RRATHS 3478083 (FPEEUHE (KR)) MM~ o« 7V bt m— 2 ORE 5]
B 06-010288 CHr EHAK (BK)) [l B v n— 2 ofbE ik 23d 5.

27 m T4 7V IAREIRE 43T AR, Bfrn & OBV K D T 5 Lo
REDTAV—ICL D E 2N OMAEDRIZE D HERSH D, UL, KED MFC %
THEMICZMIC L EICRET 272 DI2IE, IR, e, &ERE T A —TIdhE0Mm,
BICRENR D D78, SIS X DRI X 2 RUERTFNHBES T D,

i U7z 233 fEOKFFON, EITWHE H D VT RIE R 2 TR & R &2 i< 199
TH®RZ L— 2% TR E TR TH -T2, 199 ORI E SN TS HRSEHEON
UL TRLOEY Thoto, HBERFE LT, 18K - #% Bk L HREMER B TR0 70%
EHOTND, BEEMEMELE LRI, BEHRICET 20N EL, 2o, 2—7 ¢
YIMEN N X —HORBICET A ONRFEY Lz,

Fhapl 7z & TRy & U CEVRTEMERTAE . B bMERIIR 72 E 2 W, BtET — 21
K VBENLBENTND & LIEEAMMEHIBET 25551 18 th Th o7, Hiid MFC
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SRALE S M BN B 2 855F B A & LT, B H BB, sORdEeF—o, BT —= b
A2 LD MR EE S D,

3. Err—Ry 4 AH— (CW) OKEFHREENW

AR - HiEFT — 2 X—2Z (DB) CAPlus W T Fat R T CW D ENS O
FERB LT, RSN 107 EORTFC DN T, ZOEK OBIME L A [a oA %t
GUIHEE T DT EDRET LI R. WThWoRTFbeE Y A—, v ari—nx
ARTAARTD—, FTI VI AU 4 AD—T2EOERH D WTEE O D ¢+ 2 —IZBF
AT THD . T NHDT 4 Ah—LErn—RALDBEEM B D OITERY BT S HEr
WEEAETHoT, MM CW BT & LTk SN AT 1 CTh o7,

CW 22\ TlE, #FREEAT > T DN OMEL Z ¥ — T — RE LT, CW &5\ X MFC
BB DR 2 MR LTo s, AR I Sz dr o7z, CWIIZBET 22818, BOK Tl
HFE VRN G L o TV RN EHEER ST,

4. IruzYRELEALR—R (MCC) \ZET 348N

FFFRER DFER. 1986 HLIFE T 4,875 F O R B ORRF DS S iz, Ml S -4
FFO—ER A MRGE LT AE R, 2372 0 OB OFFF R IERE G OSEAERICET 2 b0 THh o7,
% Z 7T, CAPLus Ot 27 ¥ ara—R7T, @unfiks MAC/FC) 778 MCC BEsr#T
(ZHL W IA AT 151 3k U7z, 184k L= MCC B O R 151 14 | BUERRTF & FHIRERE.
{B2AHERRFFO ST T D i, 81 1 (). 51 #F (k). 19 f (k&
fifi) T o7z, BHERFFCIE 1980 FRD O v — 27 L e o 7o hy | FIBFETF Tl 1999
ERE—7 THY | FTIIHGEREEN L BEERRE L 2o T D EHEE I, MCC
RO A AL A3EIZIE, KA Cognis £, HANEALEL, K[E DuPont £, AA AF X
A X—tt, AR A v bE, KE FMC ERH L0, A—T7 2 K, v 7, HEZR EN
5HZ < OFFFFAHFIN TS, Bk, BARTIE MCC OBUEFFOMFFEIE—K L, Bl
Hichsrolzxt L, a—ua v XTIEAEONA < 2 & H 2 MCC BZEN £ 72 AT
b TnD EHEETE S, KE, FAY, BARTIE, FE(LZAE3ETH LV HBGBBERICE
LT,

AEl O Thtt L7z MCC D JHiERraT 2 5l /0B & £ ORG/BSRE CTRBEL L 72, I b ke
TR o T2 BT BT L e — 2 KT, RO CTHRETEEA], TEFsITHL . Zh
5TK 50%i< O TS, Barr—2 #OSE CTITMORELIE, SEHNEET D
Rrn 2 < REEVER], TaidHIClx, S0 2 7 Ly MEEAIZR EORREFR L0,
TIAF w7 O, Bk, HHVIiERE, Tk, HAEMEL ar ATy MEfEo T
FEFI o RZ T b 7o hy, HERILE GBI O X 9 R BMBEIF TR S T D Frarld i
Joiehotc, MCC ZHWADHHEEHM OBRRBIZH TR I TN EE 2 b,
F 72, MCC OALHERRIZ BT 2 Rt o HFEEN A Tk, RBTORFIID <K THhH - 7=,

MFC O#lxE & EAEMBATICET 2K HBITETICR D 5oH 0 . HARDEHROIIES

=T o OHERFF AR 2 ) — F LTS, CW IIAFFE D b ORIT & A E720, MCC
TR BB ORFF DA HBE I LTV DD, HEMBFE DRI ETED A0,
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B2 wAu—RTF ) T 7 A N—ZET DRIEDORFFEIRFAZE(2005~2007)

Bt OFEFF RS 7] 2 M ISR 2 729012, CAPlus & VT, 2005 4-~2007 4D
WCHTHRHE SN e—RF ) 7 7 A N—BERFFIC OV TREZ Fh L7z, & OFE,
F—U—FRELT TBre—2) Oz, 7743 —) [T TV [7VRZLV] K
Oy 20— 2L, 245 fF23E v PL, 2OHpbEAR—RTF ) 7 74 N—|C
BE3E9~ 2 K5 51 & i L7,

1. FEFHRES R OME

HHREAE FE B 5k0E 2005 4, 2006 EH:259 20 35 TH DA, 2007 FITHEFFFAB 2351
EFETH o TIER W20 (11 1) ThoD, AARMZE - KENSOHFED 4 Fl5E
ZEHEOTWD, B —RAT7 7 A NN—DFHEE L UIIZ7 a7 40 7)o — R ZEHHE
TR 25 R EHEBE DD, RNVT, A 7077 A4 =RN 104, 77 Y 2R
Ao —RA 9, Brn—RAY 4 Ah =111, TOMEETHD,

2. I7u7 47V ko — RS

R u 747 Ve — ABERFEFIIRIC B AREE - RKEDLOOHEANE < R
725 O, 6 EIEZHDTWD, ZOMOEL SN TIEHBEEEIZIEb SERA b5,
BHERFFN 16 20, ZORNI 77 4 7V HMETRIZBAL TZ L—A STV D4
T 10 CTh o7z, WA, SRS L, fE. $RICE D HES, 2o DHIEDH
HEDEE D T, PR U7 ffimE R & KERMEST R NnEWR S, Fo,
I/m 747V e —2A0OH@E LT, 2R Yy NHEICBT B HBEREF S
17T E VDR TH 5,

3. BAu—RT 7 A N\N—BEREF

T a—RAT 7 A NRN—FERTE LT, B a—RTF ) T 7 A N — LD RHERR ORI
MRENYA 70T 7 A=A 7 o hiIZBET 28554 10 it L7c, 26 OFf
THIREDHEZ R L T~ b U v 7 AR Y = — (2B ES B2 HIICEE L TR0, fito
THIHAFFFON 9 HHITHE 6 2 WITHIBRFF Ch o7z, XA BAR Y ~—02 b OHFEN
HEHEL SO TEHEZ,

4. I7uvr ) RENLELE—RBEEER

27 uy AL e— ZAEEO HEREFOEBINGUIFE 5 4, v T 2, T
ﬁ&@%l%]ﬁ#ﬁ%oto%gﬁﬁﬁﬁﬁf HERASOMER T K 2 BRI S fR 2N 2 244k
FHFELMHEGDOED, HDOWVITEBILKREIZ L DL EHNTND, a2 RY Yy MY
BHZBA L THER SN D RFHEITRD HivZaun,

5. BAn—Ry ¢ R —BEEREFF

taAr—2 T ¢ ZAH—THENDOHERTFS 1 FORT, R v LA
BHZBET 2 TH D, BILA 7 47—l LTI I AT 7 A N Li A TELR
— AT 4 AT—RHITHNTND

6. ATy MESEREFO HFEENWN
trn—Akvrno—RF ) 7y ANR—EHWZa L RY y MENCE E T 585 FE LT
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32 A L=, Fovra—2F ) 77 A RX—BOWNRIT, 370747 Uk rm—
21T, B —R<wA 7077 AN—94: Ir7a s ) RAZLELE—R 1{f, ELinm
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FANSCHR - FERFT — 2 ~X—Z (DB) CAPlus # W\ T Pl oA T CW OENIOFE
FHRRTE LT, B ST 107 EORFHCOWT, Z 08Kk OB E & v 4 o s
QT T DR EDBE LIRER, WITNORFLERY A AN —, ¥ U av =N
ARVARN—=, BFGI VI AT L AN—To EDRED DT D 7 4 AT —1ZBF
LEFTHY, TNHDY 4 AN =LA —RLEDEEM b D WIS BT D FriF
PEEAETH T, RIS CW BIERFT & L ORISR 11 (R 18) Th

ST,

T —4~—X; STN CAPlus

L6 S CELLULOSE AND WHISKER? 258
L7 S L6ANDP/DT 141
L8 SL7 RAN=(1986,2006) 122
L9 SL8NOTL3 (MFC DE#EKRZE) 107 4
EiRk 1 %

% 18. CW BEHEFsFF

Nol EUDE | menw | mma | wwies e
16 | Method for | Poulin, Centre WO 2003014431 | Fibers containing colloidal
reforming Philippe; | National | FR 2828500 particles and polymers are
of Vigolo, |dela JP 2005526186 reformed by deforming the fibers
composite Brigitte; | Recherch at room temperature or at a
fibers and Launois, | e temperature slightly above room
application | Pascale; | Scientifiq temperature, e.g. in a solvent or a
of the Bernier, | ue plasticizer, and mech. stressing
method Patrick CNRS, the deformed fiber. This
Fr. process is useful for forming
fibers with the particles oriented
along the axis of the fiber, fibers
with higher length and(or)
smaller diameter than the original
fibers, and fibers finer and(or)
more dense than the original
fibers.

ZOFFFIL, 77 A CNRS O S ILTRY | §5F [A GO SE H kB L 0%
DOFEH OAFT, BRTHLAREFE LTARSN TV (BE 2005-526186), HFif
ONEIZ, h—RoF ) Fa—T7, WbEF T AT, BlbARvFE, 7 L—/k, o
— AV A AR =BIWEIIIRCTWEY A —nbBIRSNDam A FRFERY
=7 L a—L(PVA)IN B D G R 2 BT 2 FiEICET 2 b 0 Th D, ElallT
EH =R F ) Fa—TEPVANLED I —RF ) F a— Tl TOIRHNC L 5 il
DEVOERE L TND, WTHIZE XL, KREFFILY 4 A —FHER) v — B S s
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WRITFEZ TRV EHE SN D, WA, [Whisker 721 % ¥ — 7 — R CRFFMR R
T 5 & 4,42T ORI BR S5,

2. CW PHERFFEHE 4T & D FealFis ok

CW Z2oWTiX, B F+ D Moini Sain. / V7 =—® Kristiina Oksman (R{E, AU
z—F v, =L T LK), 772 A Alain Dufresne 57, CW O flESF 4 A
W a AR Y Y BB OIEERE 2 LT\ 5, FRiT, 7T > A ® Alain Dufrensne 1Z, CW
7213 T72 < | chitin X tunicin DV AH—Z AW ca R Yy FOBFEICET 5 —#Ho
A 2000 EARATETEZHEFERL TVDH, £ 2T, 2NHDOEA ZF—U— L LT,
CW & 25X MFC BIE OFrF 2 sk L. & 19 O RE2 157,
INHORNT, Brue—2F ) 77 A N—FEORFF &% 20 1T LT,

CW IICBET BHFET 7T 4 BT 4 —RNEmWI b b 53, CW ICBd 2 HiFHREA D 72
WEE & L TR, LT OBEBENET b D, MOk T CW OMFFERRFTIS & S Tn
IRUVNFTREMED N B D

@ HFITHTIELDIES
Q@ HHFMHDOHLIHEEMN DI
@ [cellulose whisker] D FAEEME B L TLVEL

7% 19. Cellulose whisker W90 44 (2 L 5 FriF i 564G S

SR i REFET MEFC,CW

1“3 B E Yl
Mohini  Sain(H 7 %) 10 5
Kristiina Oksman (X T —7F ) 0 0
Alain Dufrensne(7 5 > R) 1 0
Berglund Lars (R z—TF V) 2 0
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% 20. CW BHERFFEE O FFaF BRI

sqbn | mmy | Do | HE BE
&5 H
@ Mohini Sain (AT %)
Thermo SAIN US2005 | 2005-1 | &%
durable and | MOHINI M | 245161 | 1-03 The present invention relates to a process for the
high (CA); manufacture of non-woven short or long
performance | BEHZAD lignocellulosic ~ fiber  thermoset  based
natural fiber | TAYEBEH composites, in which the process consists of
molded (CA) forming natural fiber mats in a perforated screen,
composites further impregnation of the lignocellulosic fibers
manufacturin by circulating the thermoset solution and
g process applying vacuum pressure to drain the excess
solution, further drying the prepreg mat at a
temperature range of 30 to 100 degree centigrade
for 0.5 to 48 hours, further compression molding
under pressure of 10 to 50 tones and a
temperature range of 50 to 240 degree centigrade
for 1 to 30 minutes and cooling the mold to less
than 60 degree centigrade under the same
pressure into composite products. The said
composites have a flexural strength of 94 MPa
and a flexural modulus of 14 GPa. The invention
also relates to the use of the said composites in
cosmetic, semi-structural and structural
applications.
Manufacturin | SAIN US2005 | 2005-1 | Z)LO—R EHRRTBHERBEEDaIVERT Y b
g process for | MOHINI M | 225009 | 0-13 The present invention relates to a process for the
high (CA); manufacture of short or discontinuous
performance | PANTHAPU lignocellulosic ~ fibre in combination with
short LAKKAL synthetic fibre filled thermoplastic composites, in
ligno-cellulo | SUHARA which the process consists of preferably,
sic fibre - | (CA); (+1) defiberization and dispersion of the cellulosic
thermoplastic fibres in the thermoplastic matrix, further
composite consolidation and dispersion of the blended
materials thermoplastic composition, further blending of
the same with inorganic fibres to get the moldable
thermoplastic composition and further injection
or compression or compression injection molded
under high pressure ranging from 100 tones to
1000 tones and a temperature range from 170 to
210 degree centigrade into composite products.
The said composites have a tensile strength of at
least 75 MPa and a flexural strength of at least
125 MPa. The invention also relates to the use of
the said composites in automotive, aerospace,
furniture and other structural applications.
MANUFAC | SAIN CA2437 | 2005-0 | u3B L HH. EEMEBEERES T4 Y —)
TURING OF | MOHINI M | 616 2-04 % AL\ 3 nanofiber M &%
NANO-FIBR | (CA); Natural grown fibers are gaining a renewed
ILS  FROM | BHATNAG interest, especially as a glass fiber substitute,
NATURAL | AR partly due to ecological concerns. Natural fibers
FIBRES, ARPANA like hemp, flax, sisal, and jute; Agro-based fibres
AGRO (€A) such as Bagasse, wheat straw etc and root crops
BASED Applicant: like Rutabaga fibers hold potential for such
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FIBRES
AND ROOT
FIBRES

SAIN
MOHINI M
(CA);
BHATNAG
AR
ARPANA
(CA)

innovations due to their availability and low cost.
These natural fibers are bundles of individual
strands of fibers held together by means of
interface of pectin and lignin. Apart from the long
fibers there are fibers, which are on much smaller
scale and have 5-50 nm diameters and are
thousands of manometer long. The objective is to
isolate these nano-sized microfibrils, which are
embedded in hydrated, amorphous matrix of
hemicelluloses and pectin. Chemical treatment is
done to remove the impurities like hemicelluloses
and extractives since higher cellulose content in
the fibre leads to higher strength and stiffness of
the fibre and then individualization of the
cellulose microfibrils done by using mechanical
shear force with the help of cryocrushing and
high-pressure defibrillization. These namo-sized
microfibrils[also referred as namo-fibrils] could
contribute towards producing composite materials
of very high strength at a low cost in an
environmentally friendly manner suitable for
biocompatible medical devices, packaging and
other high strength structural applications.

PROCESS
TO
MANUFAC
TURE HIGH
IMPACT
NATURAL
COMPOSIT
ES

MUHAMM
AD
PERVAIZ
(CA); SAIN
MOHINI M
(CA)
MUHAMM
AD
PERVAIZ
(CA); SAIN
MOHINI M
(CA)

CA2407
880

2004-0
4-26

The use of natural fibers as reinforcing filler in
thermoplastics is a relatively new innovation and
has great potential to replace glass fiber products
in building, consumer goods, furniture and
automotive industry. Our published results
demonstrated that laying natural fiber mat and
polymer film in a definite pattern and orientation
can enhance mechanical strength. In this
invention, an unique process has been developed
to manufacture high impact strength composite
that contains loose natural fiber and/or a
combination of loose natural fiber and natural
fiber mat to develop green composites
outstanding impact strength and other mechanical
properties. Loose fibers us ed in this process can
be obtained from agro-plant and wood. Mats, if
used, can be obtained from similar sources.
Polymer those are used include thermoplastic
polyolefins (TPOs), acrylic and polyester films.
This invention is specially useful for natural
composit es with natural fiber content above 40%
by weight up to 93 wt% fiber. Film stacking and
fibe r spraying methods were used to construct
sheet, laminates and thermoforming and
compression molding were used to design a
product. A range of impact strength was obtain ed
which varies from 100 J/m to as high as 250 J/m
with a significant increase in flexural and tensile
strengths.Products having uniform density
profiles yield maximum enhancement in impact
properties.

PROCESS
TO
IMPROVE

SAIN
MOHINI
(CA)

CA2350
112

2002-1
2-12

Lignocellulosic and cellulosic fibres are melt
processed with polyolefin plastic and an imide
monomer first in a high shear thermo-kinetic
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THERMAL | Applicant: mixer and then in an plastic extruder or injection
PROPERTIE | SAIN molder to produce reinforced plastic composite
S OF | MOHINI products.</SDOAB >
NATURAL (CA)
FIBRE
COMPOSIT
ES
Dufresne Alain(7 5 > X)
Reinforced CAVAILLE | US20061 | 2006-0 | The invention relates to a solid ionic conducting
ionic JEAN-YVES | 02869 5-18 material which can be used as an electrolyte or as
conducting (FR); a component of a composite electrode. The
material, use | DUFRESNE material comprises a polymer matrix, at least one
thereof in | ALAIN ionic species and at least one reinforcing agent.
electrodes (FR); (+4) The polymer matrix is a solvating polymer
and optionally having a polar character, a
electrolytes non-solvating polymer carrying acidic ionic
groups, or a mixture of a solvating or
non-solvating polymer and an aprotic polar
liquid. The ionic species is an ionic compound
selected from salts and acids, said compound
being in solution in the polymer matrix, or an
anionic or cationic ionic group fixed by covalent
bonding on the polymer, or a combination of the
two. The reinforcing agent is a cellulosic material
or a chitin.
Berglund Lars(R T —T )
PROCESS BERGLUN | WO2006 | 2006-1 | The invention relates to a process for grinding
FOR D LARS | 120194 1-16 cellulose ether comprising the steps of: a)
GRINDING | ERIK (SE); grinding a cellulose ether comprising 20 to 90
CELLULOS | KARLSSON wt% of water, based on the total weight of
E ETHER BIRGIT cellulose ether and water, and a cationic
TORA surfactant in a mill; and b) optionally drying the
GUNVOR mixture while grinding, prior to or following the
(SE) step of grinding.
Applicant:
AKZO
NOBEL NV
(NL);
BERGLUN
D LARS
ERIK (SE);
D
PROCESS BERGLUN | KR2005 | 2005-0 | A water-soluble methyl cellulose ether, having a
FOR THE | D LARS | 0044632 | 5-12 flocculation point below 100 DEG C, is
MANUFAC | (SE); manufactured by reacting methyl chloride and a
TURE  OF | JOHANSSO cellulose activated by mercerising the cellulose
METHYL N KARL with aqueous alkali in the presence of a C2-C3
CELLULOS | AXEL (SE); alkyl chloride as a reaction medium at a
E ETHER (+1) temperature from 65 DEG C to 90 DEG C and at
Applicant: a pressure from 3 to 15 bar. The weight ratio
AKZO between the cellulose and the C2-C3 alkyl
NOBEL NV chloride is normally from 1:1 to 1:5. The use of
(NL) the reaction medium makes it possible to produce

at a low pressure methyl cellulose ether at a good
rate.
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T = H =2 % W Cill & S L7,
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7% 22. MCC BB OFE B HER

FE a8 FE i
1978 1 1993 3
1979 0 1994 4
1980 2 1995 1
1981 2 1996 3
1982 ) 1997 8
1983 10 1998 /
1984 4 1999 11
1985 4 2000 19
1986 3 2001 10
1987 4 2002 9
1988 1 2003 5
1989 8 2004 5
1990 ) 2005 8
1991 4 2006 1
1992 4 &t 151
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FHEENEN, 81 (&), 51 (BE). 19 # (LFEH) Th o7, BUERFTF.
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TWh LRI,

20
18F
16F
14f
12f

# 10f

978 1981 1984 1987 1990 1993 1996 1999 2002 2005
-3

O N b O
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4 4. SOERRF, @R OFENIER

3) HFEASE A

MCC BERs e O BB 2 23 128 LTz, EfZAEZEICIE, FA Y Cognis #f, H
AMAERL, KIE DuPont £t AA ZAF WA F—4h, AARZ A LAY, KE FMC %253
HLB, R—T R, w7, HEZREND B QR HE I TV 5 EE 23),

# 23. MCC BIEFFF O HFE N BE m)

HEEA 3 HEEA i

Cognis Deutschland Gm.b.H.| 10 |Henkel K.-Ga.A., Germany 3

Germany

Politechnika Lodzka, Pol. 9  |Novartis 3

Chinese Academy of Sciences 8 |Daicel Chem, Japan 2

Institut ~ Khimii i  Khimicheskoi 7 [Danisco 2

TekhnologiiRussia

|Asahi Chemical Ind, Japan 6 |Intreprinderea de Celuloza si 2
Hirtie "Palas", Rom.

du Pont de Nemours, E. 1. 4 |J. Rettenmaier &  Soehnel 2
Gm.b.H. &

FMC USA 4  |Nevamar 2

International Paper USA 4 |Precheza A. S., Czech Rep. 2

IAe Kyung Industrial 3 [The Procter & Gamble USA 2

Guangzhou Inst. of Chemistry 3 |Weyerhaeuser USA 2
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4) MCC B RsaT o ElB1] Rk

MCC BH#FFFF O HBEADERZ % 72K 24 IZF LD TRLT,

#% 24. MCC BERFFFRFHEEZ > v 7

(1K) (R 85737

E3 H# E3 H#
KE 31 KE 21
N ) 24 KAy 20
(m e 21 BAR 10
& 17 FE 9
BAR 13 ay7 6
R—=35 2 F 9 R—3 2K 3
IL—=<=7 8 = 3
F O 8 F 1O 3
AR 4 AR 2
= 3 IL—==7 2
EEAES 3 29K 2
SrET 3 A1AZIT)L 1
hr4 3 hr4 1
7252 R 2
ARSI 1
EIL KN 1

(#45) (b2 &f 22 0E)

E3 H5 E3| B
(m e 1 F O 5
USA 10 BAR 3
& 8 & 3
IL—=TF 5 AR 2
R—3 2K 4 ov7 2
SLET 3 IL—=7F 1
N 3 N ) 1
hr4 2 R—=35 K 1

R R TIE, KE, Ry B, vy T=a, BPE, L—~v=7, K
— 7V FPR ELOETH D, HEFRFOHBHERTH ZoMmiIRE< Ebbinyy,
ERFOHBEER TR L, vy T v—~v=T, AT R ORI —1 v/ OEN
Efizd B, Fio, MCC OZM - {LFHEMICBET 285 F CIXTA AR, AL AN EALIZH D,

INHDOZ D, Bk, HARTIZIMCC ORIEFFOMIRIT KL, AN H 2 DIt
L. I —a y/XTIEHEDO/ A d~ A% H 72 MCC BRFEDN 2 ANATOIL TV D EHEE
T& 2, KE. R4, HRTHE., FEEFARRETE LOHBEREICE LT D,
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2. MCC ORIEIZ B4 2 R

1) M50 MCC BiLRarEh A

MCC OBERFFIZr YT, V—v=T, K—=F 2 F, HELRELLZHBEI LT
DR, N ORFFHIE CE TR SNCHEERNFFFTH Y (HEHBE S THRN 2D,
I 2T, BCKORF 2 RO EEDE M A2 EET 5,

# 25 |2 MCC DBGEIZRD D HL O KERFFZ £ &7z, MCC OfE L, itk 160C
DOEEEH, g, Bilg7e &1 X 20 E(US3954T2T) M EW Th o723, T Dk, KER
B X DML RN A AR DR FENES VbR TWS (US5769934), BifE
Tk, K7 L— R, @~k —20klo—2EE~Oxth, LREOEME, 7otk
2O e B L TR 2 FIERHE STV S,

Hale, BRBRICARE R T, 7V VAEL R bKSRLEE, i b U LA S R 7R
EOBALFIEEZ WD HIEMR L TWD, Fiz, KARUERT HMICEEKRAREZ LR
— AR S—2 L, MEBKDIEATY =003t e — 2 2RI 5 HED
BHINTWD,

US 2006223992 [ Microcrystalline cellulose and method for making | % K
Weyerhaeuser thOFFFF T, IHEMRFEEY ., WY (REEES Y 7 L) 72 8Oz
FRaRET HHETLIT 5 Z LIC XY EHEOEME MCC 56 dE LTS, £
7=. US 2006219376 [Microcrystalline cellulose and method for making from pulp | T
I~ —2EGEOFEWE/LE—AFRHIFERRO FiLE4#H L T\ 5, International
Paper 1 US 2004074615 [Process for preparing microcrystalline cellulose from
paper-grade pulps] TlE, #&7 L — RO/ LT G OSSRV O-ZADEFEYS AT L%
HELTWD, T VIKRSGREOBRICIEFET 2 TETH D,

—Ji. BERAA A AR L — ROt v m— 2k vz MCC ORERIE &
FEN TV, US9915564 (FKE FMC tLORFF T, HOBEM 2 ED L m— 231 4
~ A B bk FAK L IRGE, MHE TS 2 HiETH D,

I 52, MCC oM, EEMHELTOZ L —FT7 v 72 HEE LR bR ST
W5, MCC DOEBIEECHEE 2\ E S5 720IZi\iRbk$FE, 4 e Eofmibym R A
PEEZ TS, £, RERORISTRZMEIT D2 & H2D W HED X 5 1272571
JIEEE O TR S E L HFIEBHBE I TWD,
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# 25. KEZH TR S MCC ORERZFOHLR

No| %§&F E2p ) FHE HEEA Y C3=1
: =
7 [US Microcrystall|Luo, Weyerhacuse [[F 4R EL S Y. The present application
20062 ine celluloseMengkui; |r Company,|;@FE2{t4) GEIEEE| provides compns.
23992 and method[Neogi, USA HYHL) BB comprising  microcryst.
for making |Amar N. . cellulose having a high
EDMCC 165 hemicellulose level, a
hemicellulose  retention
greater than 0.65 and a
Leveling Off D.p.
(LODP) of from about
195 to 240. The
microcryst. cellulose also
has high brig
8 |US Microcrystall|Luo, Weyerhaeuse & AN X )L O —| A  method comprises:
20062 ine celluloseMengkui r Company,|z & & & & | providing a cellulosic
19376 and method USA 600—1100 D73/ pulp with at least 7%
for making INgm s hemicellulose and a d.p.
from pulp 7 Ba%) f:‘ i@ of from 200 to 1100;
BAL KR, ERE providing a treating agent
U (e.g., an inorg. acid);
contacting the pulp with
the treating agent;
wherein the cellulosic
pulp is reduced to microc
58 [US Process for|Nguyen, |International |#f %" L  — K @) /\| A process for producing
20040 | preparing  |Xuan Paper JLTH S @# & microcryst. cellulose, the
74615 | microcrystall [Truong Company, |= 4 ), Oo-x 4| process comprises the
ine cellulose USA ELRTL, TIL steps of: (A) contacting a
from 51 0k ,°\ @0 paper grade pulp with an
paper-grade : _J l]/z ”n * alkali hydrolysis agent at
pulps ‘icEN R a temperature 25-70 -
and at an alkali hydrolysis
agent concentration of at
least about 30 wt% based
on
83 |US Process  for|Schaible, |USA TEHREDERE|l A process is provided for
20030 | producing  |David; SRT L : B preparing a com.
89465 microcrystall [Brinkman, EiE. B, acceptable
ine cellulose (Ivan INpgm pharmaceutical grade
Charles ko3, fﬁ%b microcryst. cellulose
7K$MI§‘ RN which  comprises: a)
nE (RH). K repulping a pulp, the pulp
EOFA4Y—. 8| having a composition, b)
a. pressing the pulp
obtained in a; c¢)
decompacting of the pulp
obtained in b; d) feeding
97 WO Microcrystall|Mattheson, |International {€ i BE @) JE &L #& The present invention
20020 | ine celluloseJim; Guo,|Paper )L T H 5 @ relates to a new method
57540 manufacture [Jian  Xin;|Company, |yicc Y 3 for producing microcryst.
from Shaver, USA (BEETIEA cellulose (MCC) using
never-dried |Linnea ) i E)' 1—o never-dried pulp as the
pulp 5N O ﬁ§ ] O cellulose source. Since
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0°c-125°,
5—25570E,
AHid, S, KEE
kE7>E= L
TH#,

the method of the present
invention utilizes
never-dried pulp, the
method reduces the time
and cost of producing

103[US Production of|Trusovs, [JH Biotech,#gfii#. # % 7JL| Title production method
63920 microcrystall [Sergejs Inc., USA  |H B MCC| comprises the steps of (I)
34 ine cellulose it 50%KOH T 4 providing a cellulose
for . source material derived
pharmaceutic — Shr \M B & from cotton fibers or|
al, cosmetic, H202 T 1 Byl paper, (II) providing an
and food i alkaline solution, (III)
industries adding the cellulose to the
alkaline solution so that
the solution contains
alkaline s
105 WO Process for|Jollez, Kemestrie /%)L Yt (b)[E#E| The process comprises
20020 producing  |Paul; Inc., Can. (a); (c) BAME (d) the following steps: (a)
36877 low d.p.|Chornet, )T 58 —~(e) preparation of a pulp by
microcrystall |Esteban; 200 — 2 3 repulping; (b) pressing of|
ine cellulose |Cloutier, o the pulp obtained in (a);
Sylvain /5\ C. 4 o 25 (c) decompaction of the
53,33 0psi DIK| Ly obtained in (b); (d)
AJCEMLE, | feeding of the pulp
FRIIZHER . H202|  obtained in (c) into a
TS E, B pre-heated reactor; (e)
E. »i@. @@, | cookingofth
F21E (h).
106[US200| Process for{Jollez, Penwest fhEk. 1B Z ALY A process is provided to
28404 | producing |Paul; Pharmaceutic|#; |\ & 8 73 /5 3%| obtain microcryst.
4 microcrystall [Chornet, |al Company, ESEZEERS characterized by the steps
ine celluloseEsteban;  [USA |- 8 — O L of: (a) preparation of a
with a|Schaible, 20°C13 SyHEEE pulp by repulping, (b)
desired David; -~ #n\',' To pressing of the pulp
degree of|Brinkman, beE=IN *E#&*"@ obtained in (a), (c)
polymerizati (Ivan Bkt k&xRTT S decompaction of the pulp
on Charles 14 MEL. Ai8%| obtained in (b), (d)
pe:3 feeding of the pulp
obtained in (c) into a
pre-h
137WO Treatment of|Schaible, |[Edward NI T B IR In one embodiment of the
20010 | pulp to|David; Mendell BEZH VT, F4y| invention is disclosed a
02441 produce Sherwood, |[Company, HEOET., 1| Pprocess for the production
CA microcrystall Bob USA T 72 T Ik 4 62 of microcryst. cellulose
24273 ine cellulose L. BREEDS comprising hydrolyzing
07 . ==l pulp with a sufficient

WERtELO—
AZEENT S, &
HEBRREE-KT
HEBELTRIL
TXORBEEME
F

NILTDT L —
FIZEGB SN

amount of active oxygen
in an acidic environment
in a one step process; and
recovering the
microcryst. cell
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WEURRAR

147WO Preparing  a|Jollez, Kemestrie H{{bEZEH 7Y —0O A high purity
99600 | high purity|Paul; Inc., Can. M C C &Lk chemical-free microcryst.
27 chemical-fre |Chornet, B EEBRNT cellulose having a low
e Esteban - ESMETES d.p. can be obtained
microcrystall ~ ;': o “7 ccz without using any acids
ine cellulose ':I'J " such as HCI, H2SO4 used
from a RET S in  conventional acid
chemically NIL T DEER hydrolysis. The process
produced eEH,O, comprises the steps of]
cellulose TOHEQHRJNO+| preparing (a) pulp by
ZDMEHE repulping, filtration and

tritur
151 WO Production off Hanna, |Board of )L O—R &7 The process involves
99155 microcrystall Mlford; Regents  ofj, 5 1) 35 % < #8| feeding cellulose into an
64 ine cellulose|Biby, University of|iy pn zm (YH5=> extruder with an acid
(MCC)  by|Gerald; Nebraska, BE). BEMER solution  The cellulose
reactive Miladinov, [USA L = undergoes acid hydrolysis
extrusion Vesselin T and forms MCC. The
process can be
accomplished by use of]
pure cellulose or a
lignocellulosic  material
as the starting material.

Ifal
156US Process for| Burkart, [USA BREREYHIL The method is carried
58592 | preparation |Leonad d MCC &3 4| out by washing and
36 of lignin and YLV rinsing  feed  stocks
microcellulos Lo SEEEk A (recycled paper) in hot
e ij_kinmi’rzﬁé water, removing excess
e water to water content of]
SRR IR 145 15.30%, impregnating the
E 1—6 4. | stocks with an extraction
S0RAE., Y4 =| liquor which is the
UBRE. reaction product of a
glycol (triethylene glycol)
161[US Manufacture [Ha, EwanFMC Corp., |+ JL O — X J& $}| Microcryst. cellulose is
57699 | of Y. W.;JUSA DS T TFE manufactured without the
34 microcrystall |Landi, ERE, MK R need for conventional
ine cellulose|Carol D. EMEL. BAT acid1 hydrolysis as a
by steam o . supplement to  steam
explosion TE LEET ST treatment by subjecting a
treatment & cellulose source material,

B EE b KR & /N
WTEITLUA
—TiEB%. 2
HHETHRES
mit. EMEEA

e.g., aspen wood chips to
steam explosion
treatment, extracting the
steam-treated cellulose
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2) BAR®NCC &ix%5a5EIM

BETOMCD by TA—H—THDHEILRDMCC DEEIZEE T H4FFER2612FLED
f=o BAERITIRE DEMEAFEICEY . RBIEICEBNIFHHRMCC 45X K6 ZBRTL T
Wo, BRER. EREXFRZHDICHIR, BE. REI
bNTW S,

ZEBh 1= NCC DRI EFHAFEN KD

# 26. MBILRXOD MCC SRS E T

DNHAES

EHADHH

HERA

NS

RAE

B

M O
05-255513

HERtLo
—REED
WH1E A %

TBIER T
B

1993/10/5

BFES

(57) [EH] [BW] #E&tELo—
AR EHER L CFHRFEH um 8
EEFTHMItT 2AEZRET S,
(K] RX35Y)—EE 1~20wt%D

EREILO—RERKRDEERE.
WA ) 7« ANTHAGE 200m/
MUEDORETHEERESE S,

% O E 1999/6/8

11-152233

E&tEo
—XARU%E
DEE

JBERL T3
HXEtt

XEFME (57 [(EH] [(RE] &FFIAWL
fz&E, BEBEEARFTREMELS
WMEREILO—XFRHT S, [fER
FE] TFHEESED 100~375.

75um Ef @18 L 38um &F L IZF% B89
DHFNREEED 70%U LT, MO,
FHFORBERLEOTHYE 2.0 U
tTHHILEHBETIEREIL
A—X,

% OB F 1999/8/10

11-217401

#EEEILO
— A D&
Hik

TBIER T
A=

T =
HMRIE&;
}HMX;
] B 2 3C

(57) [EH]) [BRE] BEaX b,
ShEERaX L, KEAIX FEE
WL, BbhbETYILaI—REGEEDE
MRS FERLDD, KEORXR MDD
SUTNGETORTHREE/ILO—
AERETDIHEETRBET D, [fER
FEB] AMNIWTEEHBESRICH
A L. 205°CLLE 245°CLATDMERL
-8KEBKTDBEIZKD, EER
ES0LL3SOUTOHEREEZ/ILO—R
DHEFETHY . K/ T LB
KEXFSEDE, FYFELLY,

JEALRL D FrFFRFBA - 05-255513 T /L v — 2O Tk 1, Lotk sz
MCC OHEEICET A4 CTH D, IR — L IARKE VA F— iRk
FATONTWDR, 2D HIETIE 8u LT O LITHAED 72D IR L SN TV D,
ZOFFEFCIIMMA T 4 U ANTIE L, RS Tt 5/ v~ =25 2
LT XY 3-5u ORIED MCC 213 T\ 5, KB 07-102073 Tl Zo#EEERET S
AP—=ELBRI L (TRy 7 ZA3I)L) L EHADETI Y LEICHME L e — 2 & ks
L2 EMHERD E LTS, FEBATE 11-152233 (X RN 2.0 L ETH D iEM LR
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—2 (IEAT7 2 KGJ) OBYEICHET RFTH D, ML e —20H Wt (Vv

Fo—7) OFEWGITICLY ., FFEOERERLOMME LT —ZAE2HTND,

MCC O #EICET 245 & LTIk, R 11-217401 85 5, T OFiFIZ
US200284044 & [FIfk, A ST % £ )R #IZE AL, 205-245C D INEE K % B K
THZEICEY, $ELL MCC 28l&E+ 2 HETH D,

Zofth, BRSO IT 'L e —2OM/NERRL (BAE 0.06-1mm) O RYEIZEI T 5 §F
7 (FEBROT 9-295947) NHEES T\ 5, £, EREITR AT Ok E - 51X, 1K
K RIRED T OFRREE ) LT, Blre—2 %Sy, 7R R ED
FRVEA BRI 2 s S8, SR CIREMMT 2 SR FORENIEE L, 2L ternm
— ARG HNDH E L TWD, £, KB 2004-230719 Tkl L b — 2K+ V%
ORGEIFIE) TIHEBED L, B — X RE A BERE LR L TR DN DRSS 1~
50um, EEN 1~50um. A2OEIN0.1~10um ORFFEELo— kR~ L}, o
— AR L CARRE S T IEMERE. Kb D WITAMIRKI ZIRA LR &,
AN LIRS 5 = L TR HEEZ L T D, B —ZARZWEICK L TAKE S
FaIRA L, AL S 5 Z L 2R E 5, alED 72, R T va—,
R)xz—=F 0 RIFVLT7 4 RORIT I RETHD,

3. MCC O HIRIZE3 2 FratiEh

MCC O @R 27 B0, A RIOFHE CIIEMi T Ea— 8 [Ea 1 b®
(Macromolecular) | (ZBEh#E I DR 2 P OB Lz, 12 MCC 2 HWi=#EHEMEO
Bigt 72 &L Adh, EISE LS OFHFEM ORI BT 5 REF OB & AT,

A BIOMERE THll L7- MCC O R 4 Bifi 43 B & & 0 RS/ RE CREBE L 72, £l sy
B L DA R 27 ISR LTs, ROBRFHEER S o T Hii i it rn—2 0 #T,
WWTHIETEER, TEFAITHD . 26T B0%E # O Tnd, Bre—2 o
S EF CITMRORELER, S BANZET 28032 <. FmiEEA, BeiAl i, SEsfipt:
DET Ly MEERIIR EDRFN S, 7T AF v 7 ORI, Hk, HDHVIFERE, L
TiX, HEMEL 2R Yy b Lo TR RFEFEROD AT DT, iEERILE S AR
DX D IR FMBAFITE Y T DRI,

¥, K 29T, EEEITREMIFTOERE D O/ w— 2R & AW EAEM BT
HEF A F LT, KB 9-216950 1L o — 2RI T A INEVINE L 7= Bk EM CEAH
TiX7ev, F7z, FEB 2004-231796 1% [ & /v v — 2R 7 AR B 2 v 12— X % H
WEFRBEAER] L LTWAR, WIFnobro—2KFRE+FI 7o kx & T, F
DLYLTOa Ry TRV,

b2 END, MCCEZHAWDHHBEEHM DBRBIIH IR ENTNRNEZEZBND,
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% 27. MCC O F#Ern 45 %8

Rt o5 i
i0—X, # 317
FEFEMEH. FKEF 36
T5XAFy I DRE, T 17
B A2Y 15
ISRAMY—, dAh 3
TERKIED 3
T2 RAF v DOER. Rk 2
# 28. MCC PHEAFFF O ik 5338
i ftT 52 B | No. | 34 F/4 e EBPD R HFEA HrES
IS5 K| 16 |3 > 7R |Compositions for dip molding|Zeon Corporation, Japan WO
v—. 3 v k and the dip-molded moldings 200605739
I with flexural fatigue resistance 2
and durable discoloration
prevention
260|7R 1) =¥ —|Polymer foams Czech. CS 226466
2
260|7R 1) =¥ —|Polymer foams Czech. CS 226466
2
. 3 |3 — T A |Coated textile, consisting of atJJ. Rettenmaier & Soehne|DE
W i least partially colloidal and/orlGm.b.H. & Co. K.-G,[102005027
fine-dispersed microcrystalline|Germany 793
cellulose
173 g8 Nonhygroscopic bleach in tablet|Precheza A. S., Czech Rep. |CZ 278819
form
188|< w Water-resistant Asahi Kasei Textile Kk, Japan|JP
moisture-permeable coated 05321148
fabrics with dry handle
173 |&E% Nonhygroscopic bleach in tabletPrecheza A. S., Czech Rep. |CZ 278819
form
188w v b Water-resistant Asahi Kasei Textile Kk, Japan|JP
moisture-permeable coated 05321148
fabrics with dry handle
REEM| | EE=EHK |[Enzyme tablets for consumer|Genencor International, Inc.,| WO
. cleaning needs, compositionslUSA 200700877
4 | and methods 6
21 | m@ ;& t&|Method for compounding tablet|Peop. Rep. China CN
#| 4 J L |type detergent 1624097
Yk
35 |&% Tablet-type detergentAe Kyung Industrial Co.,[KR
composition and tablet-type|Ltd., S. Korea 200110712
detergent produced from the 3
same
40 |5& m@ ;& t&|Composition for tablet detergent |Ae Kyung Industrial Co.,[KR
& H Ltd., S. Korea 200204763
7
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41 |9 L > +F|Pill-shaped cleanser compositionAe Kyung Industrial Co.,|KR
— and cleanser therefrom Ltd., S. Korea 200203763
9
92 |ER Disintegrant compositionFMC WO
containing cellulose 200205023
1
95 |EFHiF Granular compositions for fabricHenkel WO
conditioning Kommanditgesellschaft Auf[200204431
Aktien, Germany 0
101 |4 8e%] [Laundry detergent tablets|Cognis Deutschland Gmbh,|[EP 1188819
containing cationic polymers as|Germany
fabric softeners
102 #ki4%8E%| |Detergent tablets containing|Cognis Deutschland Gmbh,[EP 1186649
cationic polymers as fabric|Germany
softeners
106 |l #E & $|A process of treating fabrics|The Procter & Gamble EP 1162257
£EH with a detergent tablet
comprising an ion exchange
resin
114|F ¥4 6xH| |Fragrance tablets Cognis DeutschlandWO
G.m.b.H., Germany 200105716
7
115 |98l Manufacture of disintegration/Cognis Deutschland|DE
agents for detergent tablets with|G.m.b.H., Germany 10002008
higher disintegration rates
117|334 | |Detergent tablets with improved|Cognis DeutschlandWO
water solubility G.m.b.H., Germany 200103475
7
120 34 % Detergent  tablets  containing|Cognis DeutschlandWO
cationic surfactants with fabric/Gm.b.H., Germany 200102723
softening activity 8
121 %% 8E%| |Detergent tablets containing|Cognis DeutschlandWO
cationic surfactants with fabriclGm.b.H., Germany 200102723
softening activity 7
122 |4 8E%| |Detergent tablets with good|Cognis Deutschland|EP 1090982
water solubility G.m.b.H., Dep. Intellectual
Properties, Germany
127|445 8€ % [Detergent tablets Cognis DeutschlandWO
G.m.b.H., Germany 200101995
1
141|288 #i & #%|A detergent granule containing a|The Procter & Gamble] WO
b water-insoluble disintegrant with|Company, USA 9936493
improved  dissolution and
preparation thereof
147 |8 0 ¥k %|Tablet for ultrasonic cleansing of|Coltene/Whaledent, Inc.,[WO
Ll dental prostheses USA 9907818
150|3% 4 #%| i&|Additive granules for moldedHenkel K.-G.a.A., Germany |[WO
ny bodies having a detergent and 9855575
cleaning action
180|3% ;& ¥ Fl|[Enzyme tablets for improvingPrecheza A. S., Czech Rep. |CZ 278041
ril low-temperature laundering
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220 |5 & H| Abrasive-containing cleaner for|Politechnika Lodzka, Pol.;|PL 136091
bathrooms, kitchen pans and/Tomaszowskie Kopalnie
hands Surowcow Mineralnych
2254% € o O|Protective colloid for use in|Politechnika Lodzka, Pol.;|PL 133771
4R laundering process Chodakowskie Zaklady
Wlokien Chemicznych
"Chemitex"
253 |/ % ¥ #g|Color display means Twinoak Products, Inc., USA |US
l 4587069
14188 #iI 3% #%|A detergent granule containing a|The Procter & Gamble] WO
l water-insoluble disintegrant with|Company, USA 9936493
improved dissolution and|
preparation thereof
147\t @ 3k % (Tablet for ultrasonic cleansing of|Coltene/Whaledent, Inc.,, WO
ril dental prostheses USA 9907818
180 3%k Z 3% Fl|[Enzyme tablets for improvingPrecheza A. S., Czech Rep. |CZ 278041
Lol low-temperature laundering
220 |5 & H| Abrasive-containing cleaner for|Politechnika Lodzka, Pol.;|PL 136091
bathrooms, kitchen pans and{Tomaszowskie Kopalnie
hands Surowcow Mineralnych
2254% € o O|Protective colloid for use in|Politechnika Lodzka, Pol.;|PL 133771
4R laundering process Chodakowskie Zaklady
Wlokien Chemicznych
"Chemitex"
238 3% Thixotropic cleaning suspension/Bausch and Lomb Inc., USA |EP 287189
comprising hydrophilic polymer
beads
253 |/ % ¥ #g|Color display means Twinoak Products US
| 4587069
TEmAK|178|/N 4 # A|A method for forming rigid,[University of California US
it Y opaque, microcellular biofoam 5382285
171\4 >4 . #|Solidified liquid crystals of|[Pulp and Paper ResearchWO
*| F cellulose with optically variable(Institute of Canada, Can. 9521901
properties
17878 4 # j8|A method for forming rigid,University of California, USA[US
Y opaque, microcellular biofoam 5382285
)0—| 6 |9HELF] Preparation method and|Guangzhou  Institute of|CN
2. application of nanocrystalline|Chemistry, Chinese Academy|1709913
cellulose powder dispersible injof Sciences, Peop. Rep. China
non-aqueous solvent
15 |fgnzg Surface treatment with{lUSA US
texturized microcrystalline 200614453
cellulose microfibrils for 5
improved paper and paperboard
17 |+ )L A —|Cellulose-containing fillers for|J. Rettenmaier & Soehne(WO
Z & & 7|paper, tissue, or cardboardGm.b.H. & Co. K.-G,200604828
45— products Germany 0
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25 Bk A Method for producing|lsrael US
microcrystalline cellulose -based 200523974
compositions 4
28 |98 Water-dispersible Guangzhou  Institute of|CN
nanocrystalline  cellulose, its|Chemistry, Chinese Academy|1448427
preparation and colloid of Sciences, Peop. Rep. China
33 |~ s\ 1) F|Nano crystal cellulose-heparitin|Guangzhou Inst. of|CN
L#AmY |composition and its preparation [Chemistry, Chinese Academy|1491976
of Sciences, Peop. Rep. China
34 %2 1& & Fi[Microcrystalline cellulose|R.P. Scherer Technologies US
) cushioning granules 6858725
38 |REALIE |Surface treatment with|International Paper US
texturized microcrystalline 200422667
cellulose microfibrils for 1
improved paper and paperboard
93 |7 1) — F|Method of bleaching materials|Institut Khimii KomiRU
k- and intermediate products|Nauchnogo Tsentra[2163946
containing cellulose Ural'skogo Otdeleniya RAN,
Russia
103|2 O 4 K|[Rod-like cellulose colloidal{Japan JP
T particles stabilized with 200205367
polyethylene glycol and their 0
manufacture
104 |&E % Preparation and use of productsMifa Ag Frenkendorf, Switz. | EP
based on cellulose and insoluble 1167433
acrylic polymers as
disintegrating agents
113 [§84K Composite of partially|Feinchemie G.m.b.H. Sebnitz,|DE
crystalline cellulose and|Germany 10006125
modified silica gel as a carrier
138 |fEF Coprocessed polysaccharide|Germany DE
products  containing  sodium 19855203
carboxymethyl  starch  and
microcrystalline or powdered
cellulose
139 E&{LF| |Manufacturing method oflNOK Corp., Japan JP
cellulose derivative and 200005370
oxidation inhibitor made from 2
the same
1531+ )L A —|Chiral compounds, their{Institut Francais du Petrole,|EP 864586
Z 3 # {K[synthesis, the supported|Fr.; Chiralsep S.a.r.l.
Jezasagy  compounds, and their use in
asymmetric synthesis or in
optical resolution
164 |Ti. Co & & |Complexing titanium or cobaltCombinatul Celuloza Hartie,[RO 104390
& B2 4 )L |with microcrystalline cellulose |Bacau, Rom.
A—X (B
RXEFRE)
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167 [B% & [@ 7 |Complexation of cobalt with|Institutul Politehnic, Iasi,[RO 105077
{t A CO #g|microcrystalline cellulose from[Rom.
&k chemical pulping of beechwood
172{& £ R —|Low-pressure boards with goodNevamar Corp., USA WO
N hiding power 9521058
184|3 — |k Fl|Paper coating compositions with|Asahi Chemical Ind, Japan  |JP
kY good resistance to streak mark 06136693
formation
192 1 E | Cellulosic thickener|Tashkentskij nii khim|{SU
composition. produktov kz n-proizv|1745734
obedindniya im.v.i. lenina,
USSR
198 [# 2 — T [Paper coatings and cellulose[Sandoz Ltd., Switz.;|EP 499578
74 UHE| microparticles as carriers for|Sandoz-Patent-G.m.b.H.;
additives for them Sandoz-Erfindungen
Verwaltungsgesellschaft
m.b.H.
210|5 #& E {k|Compositions for the opticalBayer A.-G., Germany EP 409028
nITHl bleaching of coatings for paper
239|4" 1) + O|Microcrystalline cellulose gel[USSR SU
— JL % f|manufacture  using  aqueous 1409633
Li=4L  felycerol
252 (AN T #K Abrasion-resistant laminate Nevamar Corp., USA EP 186257
138 g2 Coprocessed polysaccharide|Germany DE
products  containing  sodium 19855203
carboxymethyl  starch  and
microcrystalline or powdered
cellulose
139 E&{LF| |[Manufacturing method of[NOK Corp., Japan JP
cellulose derivative and 200005370
oxidation inhibitor made from 2
the same
150 3% % %l #|Additive granules for molded{Henkel K.-G.a.A., Germany | WO
ny bodies having a detergent and 9855575
cleaning action
153 |+ JL A —|Chiral compounds, their|Institut Francais du Petrole,[EP 864586
R 3 % {k[synthesis, the supported|Fr.; Chiralsep S.a.r.l.
seeasazy  compounds, and their use in
asymmetric synthesis or in
optical resolution
164 |Ti. Co & & |Complexing titanium or cobaltCombinatul Celuloza Hartie,[RO 104390
& B 4 j [with microcrystalline cellulose |Bacau, Rom.
A—R (B
RXERE)
167 [B% & [@ 7 |Complexation of cobalt with|Institutul Politehnic, Iasi,[RO 105077
{E A CO #g|microcrystalline cellulose from[Rom.
&K chemical pulping of beechwood
172{& £ R —|Low-pressure boards with goodNevamar Corp., USA WO
N hiding power 9521058
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184|331 — b #Hll|Paper coating compositions with|Asahi Chemical Ind, Japan  |JP
Y good resistance to streak mark 06136693
formation
192 (&= Cellulosic thickener|Tashkentskij nii khim|SU
composition. produktov kz n-proizv|1745734
obedindniya im.v.i. lenina,
USSR
198 [#% 2 — T [Paper coatings and cellulose[Sandoz Ltd., Switz.;|EP 499578
4 L 4'#| |microparticles as carriers for|Sandoz-Patent-G.m.b.H.;
additives for them Sandoz-Erfindungen
Verwaltungsgesellschaft
m.b.H.
2105 #& E {t|Compositions for the opticalBayer A.-G., Germany EP 409028
InITH bleaching of coatings for paper
219|pk &Y 3 #F|Production of microcrystalline[Politechnika Lodzka, Pol.;PL 134930
l cellulose products Zaklady Wlokien
Chemicznych
"Chemitex-Wistom"
23914 1) £ OMicrocrystalline cellulose gel[lUSSR SU
— JL % f|manufacture  using  aqueous 1409633
L% fglyeerol
2521 T4 Abrasion-resistant laminate Nevamar Corp., USA EP 186257
31 /87 Epoxy-modified unsaturated/Peop. Rep. China CN
polyester putty 1415671
91 |3 — 7 4|Acrylic aqueous dispersive|Permskii Zavod im. S. M.RU
i coating compositions containing|Kirova, Russia 2168529
microcrystalline cellulose
119|$, — 1) > [Nanometer microcrystalline|Guangzhou Institute of|CN
4 %l #8 gk|cellulose-acrylamide  chemical|Chemistry, Chinese Academy|1267699
) sealing compositions forjof Sciences, Peop. Rep. China
buildings
146|2 — T 4 [Polymer thiosulfates for coating/Universitact Karlsruhe (Th),[DE
k| of metals Germany 19735368
171\« >4 . #|Solidified liquid crystals of[Pulp and Paper ResearchfWO
poy==] cellulose with optically variable(Institute of Canada, Can. 9521901
properties
176|T 7R & < |Aqueous dispersions of epoxy|Asahi Chemical Ind, Japan  (JP
14t i 4 &klresins 06329877
H
190\ #8 M T &I |Correction fluid for defectflUSSR SU
correction in texts 1747460
208 |8 & 4 #k|Preparation of decorative[Polyrey, Fr. FR
A laminates 2653706
235 BB Blocking-resistant transfers for|VE DD 259748
decoration of ceramics Wissenschaftlich-Technischer
Betrieb Keramik, Ger. Dem.
Rep.
238 |5 & H| Thixotropic cleaning suspension| USA EP 287189

comprising hydrophilic polymer

beads
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146|3 — T 4 |Polymer thiosulfates for coating|Universitact Karlsruhe (Th),DE
25 of metals Germany 19735368
176|T 7R & < |Aqueous dispersions of epoxy|Asahi Chemical Ind, Japan  (JP
14 A5 4 gk|resins 06329877
H
190 &N T | |Correction fluid for defectflUSSR SU
correction in texts 1747460
208 |8 % 4> E|Preparation of  decorative|Polyrey, Fr. FR
=] laminates 2653706
235 g B Hl Blocking-resistant transfers for|VE DD 259748
decoration of ceramics Wissenschaftlich-Technischer
Betrieb Keramik, Ger. Dem.
Rep.
TS5SXF| 2 |4 A > Fillonic liquid reconstituted|The University of Alabama,|WO
X)) {A B 4 +/cellulose composites as solidlUSA 200700538
. B2 JLO—x [support matrices with good| 8
transparency for biocatalytic
reaction
4 |h — K T7Method for manufacture of|Shanghai Fudan-Techsun|CN
A JLLs it |counterfeit-proof printable cardNew Technology Co., Ltd.,1876367
film Peop. Rep. China
TS5 XF|23 |7k 1) ¥ —|Polymer  brush  compounds|Tokyo University, Japan;|JP
W OHEl J S5 3 {t|containing polyglucosyl chain/Chisso Corp. 200600886
E.mT ) and their manufacture 6
118|E # F& i%k|Microcrystalline cellulose[FMC Corporation, USA WO
e cushioning granules with 200103468
controlled release property for 4
pharmaceutical and other|
product
162 |14t i & F|Making cured aminoplast resin| USA WO
& uniform particles 9707152
170/ 7R & < |Aqueous epoxy resin dispersion|Asahi Kasei Kogyo K. K.,
1t fg 4> &k|compositions Japan 'W(0952257
%7 !
194 |2 4 £ $¢|Inorganic pigment slurry|Asahi Chemical Ind, Japan  [JP
Z 5 1) —|compositions 05132644
AR
200 | E F Polyacetal compositionsi/du Pont de Nemours, E. 1.,[US
stabilized with microcrystallineland Co., USA 5106888
or fibrous cellulose and at least
one co-stabilizer compound
203|% F 1t FlPolyacetals  stabilized  with|E. I. Du Pont de Nemours &[US
( 78 1) J7|microcrystalline  or  fibrous|Co., USA 5086096
A=) cellulose
212|7R 1) # F|Polyoxymethylene compositions/du Pont de Nemours, E. I.,| WO
2, I F L [resistant to depolymerization and Co., USA 9015840
VHARY
215\7K 1) 7 4z|Polyacetal resins containing|du Pont de Nemours, E. I.,[EP 388809
4 — JL pk|formaldehyde-reactive and Co., USA
B R E non-meltable polymers or|
%I cellulose for thermal stability
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231|7 > F olAntiblocking coatings forlVEB Leuna-Werke "Walter|DD 268192
— F > 4'|granules of EVA with a high/Ulbricht", Ger. Dem. Rep.
Jnowvs vinyl acetate content
#l
162 |44t i & F|Making cured aminoplast resin|International Paper Company,( WO
& uniform particles USA 9707152
170|T 7R & < |Aqueous epoxy resin dispersion|/Asahi Kasei Kogyo K. K.,| WO
q poxy P gy
1t g 4> &k|compositions Japan 9522571
Lilpgy)
194 |#& # 28 $l{Inorganic pigment slurry|Asahi Chemical Ind, Japan  [JP
g g
Z 5 1) —|compositions 05132644
AR
200 |2 E F Polyacetal compositions/du Pont de Nemours, E. 1.,[US
stabilized with microcrystallineland Co., USA 5106888
or fibrous cellulose and at least
one co-stabilizer compound
203|%& 7 1t FlPolyacetals  stabilized  with{du Pont de Nemours, E. I.,[US
( 78 1) J|microcrystalline  or  fibrousjand Co., USA 5086096
A=) cellulose
212|7R 1) # F|Polyoxymethylene compositions/du Pont de Nemours, E. I.,[WO
) I F | [resistant to depolymerization  |and Co., USA 9015840
VHARY
215K 1) 7 4z|Polyacetal resins containing|du Pont de Nemours, E. I.,[EP 388809
4 — )L g[formaldehyde-reactive and Co., USA
B R E non-meltable polymers or|
%l cellulose for thermal stability
231|7 > F alAntiblocking coatings forlVEB Leuna-Werke "Walter|DD 268192
— F > 4'|granules of EVA with a high/Ulbricht", Ger. Dem. Rep.
Jow 4 vinyl acetate content
#l
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No| E || EA S D4 mig
24 |CN 2004 |Chinese Academy of|Preparation method for cellulose acetate|tz )L O — X 7
1583796 Sciences with high degree of substitution and|45— K
crystallinity
36 |ICN 2003 |Chinese Academy of|Surface  modified ultrafine/nanometer|#E )k B T T
1470532 Sciences microcrystalline  cellulose  and  its|z 5 L4t
preparation
100RU 1997 |Institut Khimii|Preparation of biologically active cellulose|4 ¥ & & & JL
2152402 Komi  Nauchnogol|derivatives by reactions offm—=x
Tsentra Ural'skogo|6-aldehydocellulose with amines
Otdeleniya  RAN,
Russia
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112|IRU 1998 |[Institut KhimiiMethod for preparation of carboxymethyl|h JL /R & & A
2146682 Komi  Nauchnogojcellulose FIE)O—
Tsentra Ural'skogo =
Otdeleniya ~ RAN,
Russia
157(JP 1996 |JISR Method for manufacture of celluloselfZEg+t )L O —
09296001 sulfate ester with good solvent solubility|z
and moisture absorption
179(1P 1993 |Daicel Chem, Japan |Polysaccharide arylcarbamates and their|arylcarbamates
06211902 use in separation of optical isomers It E R
Bt
182[R0O 103691(1989 |Institutul de Chimie|Production of cellulose triacetate ) BEES
Cluj-Napoca, Rom.
217|PL 137276 ({1983 |Politechnika Modification of microcrystalline cellulose|CN )L O—X
Lodzka, Pol. with polymers having groups that form|4& 24
hydrogen bonds with the cellulose
223|CS 252953 {1985 |Czech. Preparation of crosslinked powdered|ZE#& %Y
cellulose containing quaternary
ammonium groups
240|CS 236024 (1983 |Czech. Preparation offtrimethylammo
trimethylammoniumhydroxypropyl niumhydroxypr
cellulose ion exchanger opyl cellulose
ion exchanger
245(JP 1985 |[Daicel Chemical|Carboxymethyl cellulose gel compositions | JL 7R F < A
62138538 Industries FIS)LaY
ROy b
248|CS 232439 {1982 |Czech. Powdered microcrystalline oxycellulose |[AF < )L A
—R
249|CS 227955 11982 |Czech. Microcrystalline carboxy cellulose AILREFT+
JLA—X
250(EP 189373 |1985 [Novartis Anionically modified polysaccharides and|7 —# &8
their use
254|CS 221227 (1981 |Czech. Powdered oxidized cellulose % +)L0
—R
261|EP 147369 (1983 [Novartis lonically modified cellulosic material A A X}
) o—RH
%
262|DE 1984 [Merck Patent|Microcrystalline triacetylcellulose 7tFIL{
3407596 G.m.b.H. , Fed. Rep.

Ger.
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Foundation, Inc.|additive and fabrication of such into green|i&
USA composite
210 JP2006312688 |(¥£) 2 H B B ## | IE S &+ FAi&
s
211 JP2006312281 |(¥£) 2 H B B # |51 #R &R+ FAi&
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T4 IR T— () 1 3 4
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No.| EREH | HEA Title mmsg | 7L
158 (WO Biax  Fiberfilm|Apparatus for manufacture of microfiber| FE#H A&
2005106085 |Corporation, cellulosic nonwoven fabrics by extruding a
USA cellulosic solution through multiple nozzles
and  attenuating the fibers using
high-velocity gaseous jets and manufacture
of cellulose  microfiber nonwovens
therewith and products therefrom
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2007253549 Sk
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INTH—L (¥E)
240 |US A A1z )L k1)< —|Resin molded body joining method =9FE A&
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#* 26 B HRERAEL

HFEA 2005 | 2006 | 2007 | &
Auxetic Technologies Limited, UK 1 1
Axcelon Biopolymers Corporation, Can. 1 1
Fujian Academy of Agricultural and Forestry Sciences, Peop. Rep. China 1 1
Gosudarstvennoe Uchrezhdenie Institut Khimii Komi Nauchnogo Tsentra
Ural’ skogo Otdeleniya Rossiyskoi Akademii Nauk, Russia 1 1
Guangzhou Institute of Chemistry, Chinese Academy of Sciences, Peop. Rep. China| 1 1
Ludong University, Peop. Rep. China; Shandong Zhengyu Science and Technology
Co., Ltd.,China 1 1
Peop. Rep. China 1 1
Shaanxi Normal University, Peop. Rep. China; Fiber Research Institute, Chinese
Academy of Agricultural Sciences 1 1
Vasil'ev, V. A  Russia 1 1
E 4 1 4 |9
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LU ERHAN SN TWD, CN 1709913 (No.96, Guangzhou Institute of Chemistry,
Chinese Academy of Sciences, Peop. Rep. China [Preparation method and application
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CN 101070352 (No.9. Ludong University, Peop. Rep. China; Shandong Zhengyu
Science and Technology Co., Ltd. 'Method for preparation and modification of flaky
microcrystalline cellulose]) & CN 1986570 (No.51, Shaanxi Normal University, Peop.
Rep. China [ Fiber Research Institute, Chinese Academy of Agricultural Sciences
Preparation of microcrystalline cellulose acetate]) &X' WO 2007140573 (No.164,

Axcelon Biopolymers Corporation, Can. [Nanosilver coated antibacterial cellulose])
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No| HEFES HEEA FEADEH FHOE FIFRNE
4| WO2007135447 |Auxetic | A fiberreinforced composite| < 1) 4 RI HE& UI-Rl#TEN\S15 5 | deahh
Technologies maferial F—MIOURDY FEFOREER, 7 R
Limited, UK 9% R N D1 B E— DRSNS

EIS0D &SI SEASN HAREE R
NTHY . E—DENIEE RS TEL
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<v— @EEMEtILE—X) FUYRNT YT,
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(No0.178, Fudan University, Peop. Rep. China [Modified polypropylene material with
high strength and toughness]) ® 1 {OATH 5, FFFFILHEEE TR SN BEN
FErCh v, ERRHBE S L TW AW, fEZEZ STN CAPlus O ERONED & iR
L7, AU 7 e b 100 fICiIL I 7 4 7 —1-80 #4 L OBk B 41 0.0001-30 #5725
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20%

9 J/ar®Rvy MEERTFICKIT S BNF BIE S
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MWL 32 2 S BICHBEABICED LY e rm—RF ) 77 A =% LT
HOMENWHIBETE LD (F 32, £ 33),

# 32 RN = R Yy M APEB R

HEEA MFC| MF | CC | CW | RBA| &
FALEIRI)T— # 4 4
ERTREENTHAE, O—LA B ; =2 @0 ; ® HiZ
SYFR, 1 M A=T7 ) ; BREEEE ®& 3 3
#0 SHESH 2 2
G FECE O—L B ; =¥ @0 ; &P By
VMAZT B 1 1
G JUNRFE 1 1
& RSt 1 1
| Auxetic Technologies Limited, UK 1 1
Concert GmbH., Germany 1 1
Comell Research Foundation, Inc., USA 1 1
Deutsches Institut fuer Kautschuktechnologie e.V,, Germany 1 1
Dorgan, John R ; Braun, Birgit USA 1 1
Fudan University, Peop. Rep. China 1 1
Henkel Korea Ltd., S. Korea 1 1
Korsnaes AB, Swed. 1 1
Qingdao University, Peop. Rep. China 1 1
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Rehau AG & Co, Germany 1 1
Rizvi, Ghaus M.,Can. 1 1
STFI-Packforsk AB, Swed. 1 1
Trw Automotive Safety Systemns GrbH, Germany 1 1
T 72a—Fv—L&520 @ ; BRIEX 1 1
BALEIR)<T— B ; T4/ N\TAH—L @R 1 1
K7L 1 1
aA=FH & 1 1
=HETE ® 1 1
[LEE: FH)IITLTE &R 1 1
=Z5HE BP 1 1

&t 17 | 9 1 1 4 | 32

RruT 47U ke —RERWEa YR Yy MEBIERTF O 1T E %<
O, FERF 7 — 5 =20 A SLRERT A A =7 IINTT) OGS F — A K 2 HFE
WAz D TWD, BARMBE - KENGITE HBERENS 2 ., JUNKF, FE-K
. SPEERR L, KRBT S A TER O =EZ/EN L Zh TR 1SS TF
D, BAROEE - RENOHENRI 7e7 47U ko —2ARar Ry y MPEO HFE
RO 6 FHE EDTND, ZOZEIEIHARTIEIZ a7 4 7 UL n—ZROM% &
FIRICET 28T 72 T A BT 4 —RNENZ L 2R LTS, RNTwA 717 7 A /83—
ZRWZH 0N 91 LW TUWAS 23, Dorgan, John R.(USA) 52 &k 2 HFEZBRWT, £ C
HAREICLDHBETH D, 707 URZLERI JAZLELE—RA %R ATy b
FENENI T X ROEENPODOHBETHY, B —2AT 4 AH—Fa KTy MIH
ENHOHETH 5, 2006~2007 BN TEIZ7 e 747 Vv —A RO~ A 7
277 AN—F%aRYy MIBELTITAARDEE - KEN, 277 ) A48 —
AR I HNT 4 A K —IZB LTI O3 - KFZDH LW 2 B8 UREFHRE L
TWABRARLTEANS (X 10, *{H L BNF 23RN ORFF 4 &2 FR<),
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No. EIRYET HEEA Title BNF
98
4 | WO 2007135447 |Auxetic TechnologiesiA fiber-reinforced composite material CC
Limited, UK
7 | WO 2007136086 | (%) HiH K= Polylactic acid- and cellulose| MFC
fiber—-containing materials with
moldability, heat resistance, and
mechanical strength
15| US 2007259167 Rizvi, Ghaus M., Can.Wood fiber-reinforced polyolefin matrix| F<EA
composites with glass fiber additional
reinforcement for flexural strength
23| GN101050559 Qingdao University, Method for preparing flame retardant| MFC
Peop. Rep. China viscose fiber and cel lulose/Si02 composite
filmcontaining nano sio2 and a-cellulose
34 | WO 2007091942 |STFI-Packforsk  AB, Method for treating chemical pulp for| MFC
Swed. manufacturing microfibrillated cellulose
63| JP 2007112843 =T % (#%) BMzEM I 5—RUZOEESZE MFC
92 | WO 2006121385 Korsnaes AB, Swed. [Free clay-coated cellulosic fibers for| MFC
thermoplastic composites and production
thereof
100| US 2006235113 Dorgan, John R.;High modulus polymer composites and MF
Braun, Birgit, USA [fabrication of composites
173 JP 2007253549 [v V& (%) MR LB IR MmO EE A MF
174DE 102006016979Deutsches InstitutNano-composite, procedure and equipment| MFC
fuer for its production
Kautschuktechnologie
e. V.,
Germany
175/ WO 2007107527 |Concert G.m.b.H. ,Airlaid cellulosic fiber reinforced A~EH
Germany thermoplastics
176 JP 2007238812 [LE&R; FINITLIZERVEAB-T /074 T) L)L O—XESE| NFC
(%) B LUV ZTORERZE
177 JP 2007211129 (75 ) 7 a—F ¥ —LIEHER) TXTIILEEERM R U ZORR| NF
£DAD (%) ; BAK
X
178] CN101020775 [Fudan University, Modified polypropylene material with high| CW
Peop. Rep. China strength and toughness
186| JP 2007168163 |5 A LR 1) ¥ — (¥)fE A LA A MF
188| JP 2007138106 |lL=F A (k) 15t e RE B MF
191| JP 2007119636 | (%) EIE4t 15t e RE B MFC
193| WO 2007049666 | (%) FH#AKZE, O—Fiber-reinforced composite resin MFC
L (¥%) ;. =Z1bcompositions with good isotropic thermal
(%) ; (#) Bir#lconductivity, transparency, and strength
YERT: /XA A =7 (#)land low thermal expansion for adhesives and
electronic packaging materials
195| JP 2007084698 |& A tz )L 1) < — (#k) ZA 0] 2B 14 41 B AL 1K MF
197| JP 2007056202 |# A t LR 1) < — (#k) EAa] 2B 144 AR A A 1) MF
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JP 2007056176

A4 LK) < —
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Tx+—L (%)

R RAMBEERDE LV TDOREAR
AL

MF

201

JP 2007023218

=—ZEH®E (K

Wit L O — RN 5725 — P RUEHE
EDEEMH

MFC

205

US 2006273565

Trw Automotive Safety
Systems GmbH,
Germany

Gas bag with sufficient protection against
hot gases

MFC

208

US 2006264135

Cornel| Research
Foundation, Inc.,
USA

Cured soy protein with green strengthening
additive and fabrication of such into green
composite

MFC

210

JP 2006312688

(k) SHBEBBIH

EENER M

MFC

211

JP 2006312281

(k) SHBEBBIR

AR k]

MFC

218

W0 2007131695

Rehau AG & Co, Germany|

Molded body with wood similar surface

B

219

KR2005107560

Henkel| Korea Ltd., S.
Korea

Sheet  composition and sheet made
therefrom, which comprises liquid isoprene
rubber modified epoxy resin and cel lulose
fiber

e

221

JP 2006240295

ELKXKFZARAK
2 O—L (k)
=z () . (¥
B 84ER,; 44 =
7 (%) . BREESE
G5 (¥F)

MR EEEMHRUVZORESE

MFC

224

JP 2006241450

EiLKXKFZARAK
2 O—L (k)
=i () . (¥
B8R, N4 4=
7 (%) ; BAEEESE
=5 (¥F)

MR IEEE MRV ZORES EL VICH
SR b4 &+ 4 BOE RATEE A

MFC

225

JP 2007051266

EiIXKZFZEATREK
2 O—LA ()
ZkZE () 5 ¥
B &ER, N4 4=
7 (%) ; BAEESE
G5 (¥E)

HHBRILESMERUEDORES X

MFC

240

US 2005279738

ALK T — (%)

Resin molded body joining method

MF
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CITlEa R Y y FEERTFE LTI LR 32 Bl onw T, B —RF 7
7 A N—FEBCEDOEEE L O D,

MCC,CO

1) 37747 Y knre— 2GS E

F 33 0hnbI a7 4 7Y a— AR EAPEHC B 2 53 17 ROV T,
BAMELORIEIZ G2 BHIEE Y & OWPEIZE B U CHREFFNA ZfjHT Lz, 17 fE DN,
BT RSB LIS Z WV, 2770 7 U — AL EASEDLZETY
PEF— 2 NUEEI NS L MEPICREHE SN TV ARFFIT. 18 Th o 72 (£ 34), 72k,
K, BYOOSL STV DR, AEFAERICHE &7z b 0 & \EE LTV D HEFT
HD,

AARDEFERORFE LT, UMRT, FERRT, KEBRFEIITLLENSZEN
FAU Ak B E R D 2 1 BB RS v — A =20 A SERUERT S A 4 =7 /((NTT)
DEET— L0 A FHES N TWD, 2096, N KRFEEILER AT LTEND
DRI U I EZ~ N Y v 7 28R & L THW TV S, WO 2007136086 (No.7,
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JUINKZ: [Polylactic acid- and cellulose fiber-containing materials with moldability,
heat resistance, and mechanical strength|) 134 U L 75 HE%LL Ll L TELrr—
AF ) iiEE 0.05~10 HE% & LEAMEICTH O . AU ILEROMmEWE, JREE, AN T
AUEL TS, 5EME=49.3/Mpa ThH v, WM, HREWINH, WHT 7 AF v 7,
BARBERRTH D, HHSN BT —RF i LTI ALY L—AIC T
TEAr—ZANFEEHINTEY, EhflbRELre—22 TN 5,

JP 2007238812 (No.176, Rl PE)IIZ AT [ RUAR-I/n7 47U vknm
—AEEMEIB L O 0fEFE)) X, 277 o TV vk —ZAOEEICH Y ILEEN
WEINFRVABE—I7a 707U e — 25 X5 ICRUAE~ MY v 7 R 20
EETHEHEMEIL LTS, S/ 747Vl n—AKHEIRY WBEHEL-2 L
2k, B —25F8 EICH D KIBIER LN KEFBETEE LA I DEE S Z &N
FET. RIUERIEICZ KA m BT 2 L e | MHEBMEICEN - BIRRY 1155 2
EMTTRETH 5, Izod EEEFRSE|T 2.94kL/m2 T, HBYEERSLOM, FERLLO—XPEE
EMH®RTH D,

— 7, RIEMRED D AMEERE~ b U > 7 22/ m — 2 Rk E & Bl & L 7248
R N SN TV D (No.191, JP 2007119636, (%7) [RIEFERS: TR 1) .
Anbidro— 2/ H N7 7 ) b STl cdh 0 . S e ERHE R Ic BT
% AR Dy B E 2 @ oD O TE T OEEEZ @O T BRI M & LT\ D, RET
Aotk BEVTBREE . B MER . RIEERE I CUGER RO, U T AEBIRE(Tg) b L5
LTCEBY, v~ 7<) ) T3 AOEEE E L TCORMANRARETH D,

BHAB@SEO ST 2HHESNTEY, Wb 7o/ — VL REEE~ ) v 7 R L
LTW5, 7=/ —/LRME 256~80 H&E%, I/7n7 7Y LtkLr—2R 50-75 HiE%
WO D BAEMENTH D, BB EA 2000N L L, BIEZESRES 30X 106/K Th HHE
MEHZ. EAER O REENRA & L THWHLD (No.210, JP2006312688, & H H @itk 18
AT ). 1 FIER CFETH O EAMEIOER I X 1Z Ra 28 0.50 » m LLF, Rmax 23
10um LLFC, BT 58EE 170Mpa, i3 10.0GPa TH Y, HEVEOEREKELH & L
THEHTE 5L LTS (No.2ll, JP2006312281, 1 H &k G4 1), 271
747U ke —R3nTib XA kT (K 8 T Y v 2 KY-100G) &
e AN GRS

TSR v — I =256 B SLBERT IS A A =7 [(NTT) DS F— ST AR R 7 K B
B DOFFERLS 7 N — A EHBEFFFPCT & HFE L T\ 5, FeF W02006082964 (X, LD
KRERE GHER) S2%HHE TH D JP2006241450 (No.224 kst M BB LY
Z O BUEEN QN AR A S A EHRGE - RTERA ) © PCT EEEHE TH 5, T DRFFFIL.
~ MU w7 AMEETER LIS 2 B Rk 2 . RS RICER ST, RWCHKERRH
R Z WL SE D 2 &I K MR L SR 2 S 2 FiEICBET 5, Elaflid N2
TUT7AEALE—AE MFC TEfLT\5, 77 U7 Eera—RFE T MFC % #
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itz SRAOMREEILT 2 Méﬂ'é&:i%f/% IR CRE(L L 724, 160°CAA h¥ =7 LTH
SN ARMESRALE A ML OMMEIL, N7 T U TR — AT, MEWEIERE 17X 106/K,
E#REE S 80.1%, MFC T, ﬁ%itﬁ VaRFREL 22 X 10°6/K, B ZIE R 83.1 Th o7z, Z DM
BMEHIARERFECHE TR OZNHET & L THHANRETH 5,

WO 2006087931 (No.221, JP2006240295 ® PCT HfE [ ##EsRILEAM B KR O Z D
BUETTED) bREERIZ~ B Y w7 2B TR LTS 2 3R IR & | HEER A IR EIR &

B, MW CTHEERHERD 2 S5 Z L1280 MR b E A e 2 &+ 5 FiETh
DI, BKMHEE S E 7 ) — A I AICL VR L b 025, WO006082964 L [F]
FHEIS TS S W T HESRAL BT B O W R IR B AR 2L 20ppm/K, IE R &I H 72.1%,
WHER AR A2 HEW THoTo, ARBERARNFETFROZXNHFETFHETH D,

F7-. K W02006082803 (No.225, JP2007051266 > PCT HifE [ fkHEsR(LE A
BLR OV 0 8E L)) 12, ALFE(TEF AL LI T U Terr—2 HDH 0T
MFC Z Mokt A Bt O BUEICBT 285F CH D, B m— A D KK 4
EFHERIT 22 LIk, Bm—ZBEMEOBKMEZ KR L. 24 K kiR S
BEOWRARIE AR 5 L T, e —2Af#EL ~ U v 7 2B E OB E & D 2
LIZE, BRME LY EEOLZENTES, ABERBEETROZNHETLLT
BAERTRETd D,

WO02007049666 (No.193, JP007146143 ® PCT HifE, mHBARF/ = — L/ =207/ H AL
BUERT A A =7 TRMETRILE S BITRRLEAE DN S A R OBFE A ) 1%, AT R &
D HIVERAME R OFRME & ~ N U 7 AR OWRETBR A & 2 & ToflHE TR S HHIR LR ©
BV, B, BER, REAHETHD, 707 47V r—2DKBEERIZHK
R AR A &7 X SRR & N A TR L 7 A BRI MIHE A =8 T0%, 50 1 m £
RYEEIESE 86%, EMRE R 0.60W/m-k, #RIZIEFREL 20X 106K1 Th -7,

—J7. WA OIE A EORFFHEAH Y . N, W02006121385 (No.92, Korsnaes AB,
Swed. [Free clay-coated cellulosic fibers for thermoplastic composites and production
thereof]) 1X. Z L A4 (ki) CTa—F 7 anr-tvro—ziEoilyl  FnsH
W2 BRI ERYERT IR & DA M EHZ BT 2 HETH 5, 'V v — R RHE O KMERETR & T

I m o T EEKER SRS UliER a2 F A e Lictk, BAELIZZ LA 7 L—
7 E IR 0.4-1.6um OFAEZ LA K TF2IMZ T, 7 LA a2— bk u— 2l
55, SDITHAK, #%, B CUBEL CBE L7 L/ a— e —RA T 7 A4
N=%HGTWD, B —A L7 LA a— 52 LICRVERELLT <, 22K
FLT7 4 VEORY) v —~ ) v 7 ARO5EMEEZN ES® 5 Z LR HRETH D,

DE 102006016979 (No.174. Deutsches Institut fuer Kautschuktechnologie e.V.,
Germany [Nano-composite, procedure and equipment for its production)) (%, &/ &
—ALILPLRL T ARy SOREICET OHBETH 5, A ERERFTFRO TR
FRHTH DN, TLTT v 7 RLBLO—AXY 0 N UVIET AT VERES L, RiEME
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HAMET 7w =077 2—=ZFEAL, ST, B2z Es2&TH/ ~7
UTNTLRREND, ZOFETHLNEGHENT m-situ IBICEVIBR LIzt Re
— AT )T FAN—EZ N TWDLDRRERTH D,

US2006273565 (No0.205, Trw Automotive Safety Systems GmbH, Germany [Gas
bag with sufficient protection against hot gases]) 1%, E¥fEHERS 2-100nm, #HERE 1-10
pm OELE—=AT 4T VLRR) =~ b v 7 25 LTZHED H15 b 5k
ThHO., e —2BBEMHOT ANy 7V Thd, v~ )y 7 2L LTERI) = AT,
RURF, RVoLyr RITIRERT L—LENTND,

US2006264135 (No.208, Cornell Research Foundation, Inc., USACured soy protein
with green strengthening additive and fabrication of such into green composite]) %
99.5-40wt% D AL, FEREEOLREEHA &, 0.5-60wt%D &I 7 /T /) 7 4T U )v
fbenm =272 807 — b 2 6 22 5 A R I BT 2 HETHh D, 27|
74 7 U m— AN 50wt% DT, AEETREE 77.9MPa, M= 2358MPa 2315 5
TR, BIEHEOM, HEMEHCE T EHFIC BRI EEL LT 5,

FROKFFORNT, 27 a7 4 TVt — 2L HEMIR R A AT H 2 & T,
~ MUy 7 AN TOREMMER /I BEZ QR LTS HIFERFTIZEL T O 3 ORFFCTh o 72,
- W02006121385 (No0.92., Korsnaes AB, Swed. [Free clay-coated cellulosic fibers for

thermoplastic composites and production thereof])

- JP 2007238812 (No.176, RS Pl LT3 TRV AMKR-I 707 0 7 Ukt n

— AEEM I LU0 oISk
- W02006082803 (No.225, JP2007051266 ¢ PCT HifE kiR (LAE G K K O 0

WD)

# 34 MFC Tifb -2 R"Y y Mk

NoltrES | HBEA | S804 BRI g | R |MiET—4
7|WOo & S| Polylactic  acid-7RUZIEE G75w%) 1. £)LO| P&k, &R SlBE (750K Sy

2007136086 | ke and cellulosel — 2 ZeffEHEZAIRE L TR BRI, | E8%LLE) (b #HEL
ﬁbe“?"fmngwiﬂ] 5)LO—RF/ figE 005~RE 73t LTr/iaT/oTY
mferials 10w%) ZRLVTHIERET 2H RAF VY., |—RAF/#li#7 =0

OB, ) DA EEITS B RABH E 005~10 B—REF
mmechanical T R FBOMEME, 58, | %, % 5 [ARE&REE
strength RENITIEESEE, F5R9E3 T BX/Mpa)
WB—R%EEN\YTYTEL0 RN
—RIHE, 467
R ELEE/
F/t)na
-
(IW%)=49.
3

92 (WO200612 |Korsnaes |Free  clay-coated #5+Ta—F 1 UV =)L i@zl (PP XL
1385 AB, Swed. | cellulosic fibers for| O—z#gDELESER LU, F HEEo LA
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composites  and| S, & L 31— BT LI —
productionthereof’ | 1 v)gm| x59-< | Ao AL LRE. w°C
T4 VEDOR)T—< R)vh L
ABOHEEERLESESHI L |EBRHE
WNTES, VR L
1EHL
aVRDy k
174|DE1020060 | Deutsches [Nano-composite, |[+7)LO—R & TSR kT—hD
1M it perprocee vl 357/ 22Ky MOBSER
It equipment for 1t s o,
:fg‘ologle production JL5F Y ANBR, NR, SBR,
Geneny A ERILE—RFH S M)
BMIXTILERE LANES 2
th, SBETF. P SEAL.
HABRT. B H2S04, or
H2S04/ZnS04) TS5, A
FPADBLTH F insitn TSNS -
HILa—RF) T7A1—
DE $5F GHIFER
1761P LB R KRB I/ O /0740 TYIEILO—RD B EEER TR MFC287| K1) ZLE
2007238812\ 71| I L 7 4 T JLEIUKREI R AEAEE SN N G B ¢ (F/tUH100 ZEET
T¥ | 0—REAMEIVEBE—I/0740 T)IIL)UGE —FEEFE @ & | +0882
BLUZOEE O—REEMHRVORYEEBEZESS |V v L 2|EE2H+
Hix e, 32074 )Lt PC-110S. 7K#MFC10 |
ILO—REEMHEEEFT HR 65.1%) =8B
YEEE I 0D 4JY)LE0 | 7 b Ukod EEES
—RIEEMH, 500ml E
2074 7))L EILO—XFK |EEEE  |KL/m2)=29
IR FEA B Sh=C & VR ZER 3094
IZ&Y. ILO—RDFHEIZH A==l JIWN
BIKBERITHVKRIES TR 100ml, 7L
B5DEM T EHTTRET. B il
BRI B KT H NE BT e
C &7 MHEEEH B8 BD%
ERERE 1B, K1) ZLEETHY
BInT=508
FlMFC
I RUZEE O
970g
|BD%
| TEHRH A
FBLTEE
191Jp & EREBAEEEY | SRR EMHEE SR A RS < 4 U OB EEEE () R E
2007119636 |2t Li-#fistRdrcdh-T, wiojw o o BIRx
— AR AR e e LTBY -/ TN BRI
AL L& E T 54 4 R DI 5wi% B B
578 &R L1-#5ifEmK
TILO—RRHEN T 1 TV I D B
feShi-PiiECHY . FFRE EC AN

306



BERI & 1T D RS
MZE0, HORFEREDESEEE
=T HERARE T D,

X . M
MFC # &
FUVSHE
EEB TR
F R
ORI &
EDTNE
HART31E
(230
@ MFC
O R
IRF*>
# g IC
SOWM%ER A
L = R 4
fn; BRI 58
=
=200Mpa .
A (F 58 14
F25Gpa
€)) il
MFC5wt%
LIRSS
5ZET.
=N
FL =R
A IORELS
S (1%L
B o0& E )
X . B#
(FeFEEEY
IRFY
HiE) BN
DENE 2
fZLLE EA]
-f=

@*r MFC
C A =K
&ETO M
SRR
R
fEEAD
DR nd
RHSREG
% B E
(Tg) N E
h 1T
30°C kL H
BE5EH
2. TgE

307



T O Rl
D ETFH
BOMELL
>f=
193|WO200704 | (5) Feil s LS SRl & < 1) v 2 RAEEDRIN BRIl H TRYSAE | Shpp
9666 K. O|FSERATI | BEMAL Za M S 105, 758 MFC (457
(114{32007146 — L\ () | BSERIR U 1H BSAERIC. SR ST S 31 NVTES
) =i 4200nm OHEHECHY . SREF EAES
(%) ; ERIRI CERE S B 1-FED 5 R S
0 Bz OumEREIZH T I KE 1 6 445 3
2 e 400-700nm D EFHFIEZEHT0%, lum) % 7K
A = UETH-T, B LIRS A = % &
7 @ FEIDEMEER R URE AT (Iw% 2
{EEEMNLYTNIE 04W/m - K LA ®
LTy, ST SR G SRIRTH
SUALITERBLTNAZ &% FRHELT
1SS B, VTS e
iz &
FE. JED
IfE% 5
A, #2Y3&
Lk&EIR %
V2 = =
H
—60°C3hr
+
120°C/3hr
b (Rt
& 7 =
=70%)
-50um B2
-
HR:86%
- BMniE R
(EE A
A )
0.60W/m=k
- ER
51} :
20X10-6K-
1
205(US2006273 | Trw Gas bag with HEIEEFRDAR/ S 4, EEEX MUEZS A
365 Autormottv \sufficient — 1781) 27— 1) o RIS H R /3 | KU, R
e Safety|protection against e 00nm T, HkERAY S LAY, K
Zﬁnﬂ’s ot gases 1-10um THBEILO—RT 4D 73R
Genmany 1) JUHNG R LT 18 S
VS ATV
208|US2006264 | Comell  |Cured soy protein| KEESES |-V (green) 3L BgHE, 199540 w t %6 BE BT 34 [
135 m with — green inis 73 Bk S M- RSB0 B4, BN ORI, JEE]>123Mpa
0 on G N NN . e -
e addlmgﬁmmﬁve 2 andin‘ﬁatl%ﬂmo By (geen) |V #b, B féma)fﬂtjtiioﬁm x

308



fabrication of such|B{EAALH /M. o0 T4 I1)|HEEEVE TEHL 0560
o green|)Lt)LO—R, 1/747 WAL, S B D) w t %D -
composite ALY -0 AN . 0 )-SR B (een) 3L
HE 250N, BHER, B SERERY (F//200
($5, WMOES 71Tt
AL LY )LO—R) M
TN B 1 DR
# #BRE,
210[JP20063126 | (4% 25 FEERRHE TEREIEAS. ©/LO—A S OB |MFC (B &)U i o =
88 B T4 )b AR & b5 T Z 5 X)=4000N
SR BhisL . FaT) 23180 1) w[100200°C
EEMEN DSBS LE SaKY 2B
S i v 100G) +7 = /| FAHAR
—JLiEHE %%1=10-20
(X106K)
211[IP20063122 | () 25H| SV ARETHT SMBIETERERAS, ILO—R S 4 0| E D SMFC (511l R
81 EIBH T4 TSI DTS R E T 4 |5 T E4#40.15030um
M RS AR . MDA A |38l 1) |BRIFSRE:
PAEEMD DR EN BT Eh B 9ME S 2 K Y —|170MPa
L S ZIMRER, Wt |100G)+7x |H T
—)UitHS 2#2:100GPa
21| WO200608 |l 37 K SHERRILESH < R 1) w0 AMEERR LB A ER ERAT 5t /UE & # #
7931 i AR R U Z DELE SEFERINE . SHEEAIN A BT, | O—RHEH D B &
(P2006240 |k 0. O fsk BEE, ROTERESRRINIE 2 3 % T 242000 110um
%) —L @ BE S50 L=k WEMH O BRE < T S A
=ik EOFHERERETHY . AR +2)L O— R X 2w%
(%) ; GHEEAHRE T —Z RSA((2 [+ MFC ZF \$2H2RA
) Bz KUBHRL., COEHEAA TENEE SN B :
8 4 7 ; (&SR &S BT, $RAEILR 7 47| 20ppmK
e = EERRRIER LS L2, 1) LA g <52 THIERRS
7 @ A | AP C I S
AAE(E 72.1%
E )
224{WO200608 || 17 K 2 SR AH] MEEaIAL . SEESIN S BRER /0 7 71 EaHH
2964 EAREBERUZFORE SN R v RMEE E RNEF LO—IRAXAD E &
%’5006241 K O 5 2 DR A B 2 R FMFC % & J&=138um
) — L\ () [BLEATHEY 3 2155, SUKEMEEAIN TaE OB A %, SN itaER
SELHERRENE | hAkE, KESTRRRNED IR 74 1) LA 34w%
(%) ; WA ABREEET DAL B (S35, Tt MR
@ B3z 1 L T LA A Bl A 160°CTRR K
8 77 BEMAZISD, SO S *a7 ~2x106K
154 A= MHLEFRBIA ~E EN B FHEIERD
7 @ ; HEERRRRE BRI, #
BAE(E SRR LS B, gl
=)
225|W0200608 | |37 A A kteiad AR M THFRUERAS 4200 nmOt)L 0| H4E S LB 8R4k 2 18
2803 R ABE B R UZ il — R SHEESAIZT R v R BNETF | D EREE DB E:72%
%007051 X%, OFk MEAERS S THIERIN 2R T ASGA LA # & 4

309



—L R ; DHHER HEEMECH T, | 0B R EHFT0 %t 2 860%
=E1H JLO—R i SRR AIGE iR JLO—R AR R 3K
(¥) ; HSESIND L, FEL K DIKELEE =3 1.87%
# BaL Y —BEs -k e A LT 540 ¥
8 ERR; 7p W%
A F = )L O—REBEDIKERER 5L MFC % &g
7 #0 ; B2 Ez&Y ., wLO—X . B RKEE
BAERF OB FHERL. Jhizk ERICiRiEL T
BT U SRR A SR R % {EAIEEUEE,
BRI D&, w/Lo— i T 5ITERSMR
£ R o AR E DEFE BER7H )
EEHDHEIKY, EAtEL JUEHEI SRE.
V—EEshb A TES, SFFE, KRRk
*a7

2) Bmr—R7 7 A N—i{bE G E

# 33 OFNH LB —AT 7 A N—RICESIEHI T 2555 9 R oW T, HEHM
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& | T. Drzal, |Materials and 287795A [3/20 [Masud  ||Trustees |materials from|composition which
Structures 1 07 |Balan, of corncob comprises a
Center, Venkatesh [Michigan |granules and|synthetic polymer,
Michigan | Drzal,|State process for|and corncob
State Lawrence ||University |preparation granules which
University, Dale, have been
USA Bruce | modified, such as
Chundawa with a chemical
t, Shishir | reacted with the
Misra, hydroxyl  groups
Manjusri on the granules is
described. The
corncob  granules
are modified so as
to be compatible
with the polymer.
2 2 |WO02007 |11/2 [DRZAL, |MICHIG |CONDUCTIV |Low resistivity
136559A [9/20 |Lawrence, [AN E COATINGS|graphite coated
2 07 |T. | DO,|STATE PRODUCED |[fibers having
Inhwan  [UNIVER |BY exfoliated and
SITY [IMONOLAYE |pulverized graphite
DRZAL, |R platelets coated on
Lawrence, [DEPOSITION |an outer surface of]
T. | DO,|ON electrically
Inhwan [SURFACES [insulating  fibers
are provided.
Various  methods

are also provided
for surface coating
of the graphite
platelets onto the
insulating  fibers
which are provided
to increase the
glass fiber surface
conductivity. The
graphite coated
glass fibers can be
used to produce
reinforced
composite
materials.
Reinforced
composite
materials
incorporating  the
graphite coated
fibers can  be
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electrostatically

painted  without
using a conductive
primer.
US20070 [05/1 |Drzal, Board of|Method forlA  method for
101824A |0/20 |Lawrence, |Trustees |producing producing
1 07 |T. | Do, In|of compositions |nanoparticles on a
Hwan [[Michigan [of substrate using a
Fukushim [State nanoparticles |metal precursor in
a, University |on solid|an ionic liquid and
Hiroyuki surfaces microwave heating
is described. The
composite
compositions  are
useful as catalysts
for chemical
reactions, fuel cell,
supercapacitor and
battery
components, and
the like.
US20060 [03/0 |Drzal, Board of|Cellulosic A process for the
043629A [2/20 |Lawrence ||Trustees |biomass  soy|manufacture of]
1 06 |Mohanty, [of flour based|natural fiber and
Amar [[Michigan |[biocomposites |polymer
Liu, State and process for|composites is
Wanjun  ||University |manufacturing |described.
Thayer, thereof Thermoplastically
Kelby | processed
Misra, plasticized soy
Manjusri flour based plastics
are used with
thermoplastic
polymers.
Polymers of soy
flour and an in situ
polymerized
polyvinyl polymer
which links
proteins and
carbohydrates  in
the flour to form
the polymer are
used. The
composites are
useful in
engineering
materials.
US20060 [03/1 |Mohanty, [Board of|Compositions |[Composites of]
058425A [6/20 | Amar [|Trustees [of  cellulose|cellulose  esters,
1 06 |Drzal, of esters and|plasticizer, a
Lawrence |[Michigan |layered maleated
Park, State silicates  and|compatibilizer and
Hwanman |University |process for the|organically
| Misra, prepration modified clay are
Manjusri | thereof described. The
Wibowo, composites  have
Arief superior tensile
US72532 |08/0 [Mohanty, [Board of|Compositions [and flexural
21B2 7/20 [Amar K. |[Trustees |of  cellulose|strengths,
07 |Drzal, of esters and|modulus,
Lawrence |Michigan [layered dimensional
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T. | Park,|State silicates  and|deflection
Hwanman |University |process for the|temperature
| Misra, preparation (HDT).
Manjusri | thereof
Wibowo,
Arief C.
7 |W02005 [11/2 [MOHANT|MICHIG |COMPOSITIO
111184A [4/20 [Y, Amar,|AN NS OF
2 05 [K. ||STATE CELLULOSE
DRZAL, |UNIVER |ESTERS AND
Lawrence, |SITY LAYERED
T. | PARK, SILICATES
Hwanman AND
| MISRA, PROCESS
Manjusri | FOR THE
WIBOWO PREPARATIO
, Arief, C. N THEREOF
8 |US20050 [09/2 [Mohanty, [Board of|Anhydride A process and
215672A [9/20 |Amar || Trustees [functionalized |composition using
1 05 |Drzal, of polyhydroxyal |anhydride grafted
Lawrence |[Michigan |kanoates, polyhydroxyalkan
Desai, State preparation oate (PHA)
Shrojal  ||University [and use thereof [polymer  (grafted
Misra, polymer)  which
Manjusri | has been extruded
Mulukutla with a PHA
, Prasad polymer
9 [w02005 [08/2 [MOHANT|MICHIG [ANHYDRIDE |(non-grafted) and a
078018A [5/20 |Y, Amar,|AN FUNCTIONA |dried cellulose
1 05 |K. |[STATE  [LIZED fiber which reacts
DRZAL, |UNIVER |POLYHYDRO [with the maleated
Lawrence, [SITY XYALKANOA|PHA is described.
T. | TES, The  composites
DESAI PREPARATIO |formed have
Shrojal, N AND USE|improved
M. | THEREOF mechanical
MISRA, properties.
Manjusri |
MULUKU
TLA,
Prasad
10 [US20050 [06/0 |Drzal, Board of|Bio-based Precursor
119371A |2/20 |Lawrence || Trustees |epoxy,  their[epoxidized
1 05 |Misra, of nanocomposite |vegetable oil or|
Manjusri ||[Michigan |s and methods|ester derivatives of]
Miyagawa [State for making|the oil is mixed
, Hiroaki ||University [those and cured with a
Mohanty, biodegradation
Amar resistant epoxy
11 |W02005 |05/2 |DRZAL, |MICHIG |[BIO-BASED |resin precursor to
047370A [6/20 |Lawrence, |AN EPOXY, provide a cured
2 05 |T. |[STATE |THEIR composition.  The
MISRA, [UNIVER [NANOCOMP |composition
Manjusri |[SITY OSITES AND|preferably includes
MIYAGA METHODS a filler as a
WA, FOR composite and/or|
Hiroaki | MAKING continuous carbon
MOHANT THOSE fibers as a mat or
Y, Amar, strand. Novel
K. epoxidized
linseed/soybean oil
compositions  are
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described. The
compositions  are
useful in place of]
the standard epoxy
resin compositions
making articles of]
manufacture.

12 |US20060 [03/0 |Drzal, Board of|Biocomposites [A Sheet Molding
046042A [2/20 |Lawrence ||Trustees |sheet molding|Compound (SMC)
1 06 [Mehta, of and methods offas prepregs and
Geeta [[Michigan [making those |cured
Misra, State compositions with
Manjusri |[University naturally  derived
Mohanty, fibers which have
Amar | been dried for at
Thayer, least three hours is
Kelby described. The
13 |US72082 [04/2 |Drzal, Board of|Biocomposites [SMC process
21B2 4/20 |Lawrence |Trustees |sheet molding|combines polyester
07 |T. | Mehta,|of and methods of|polymer or resin
Geeta  |[Michigan |making those |with the fibers
Misra, State preferably
Manjusri |[University continuously. The
Mohanty, molded  products
Amar K. | are useful for a
Thayer, variety a purposes
Kelby where glass fiber
14 [w02005 [04/2 [DRZAL, [MICHIG [BIOCOMPOSI|filled  polyester
037516A |[8/20 |Lawrence, |AN TES  SHEET|polymers are
2 05 |T. I[STATE |MOLDING |conventionally
MEHTA, [UNIVER [AND used.
Geeta [ISITY METHODS
MISRA, OF MAKING
Manjusri | THOSE
MOHANT
Y, Amar,
K. |
THAYER,
Kelby
15 |US20040 [12/0 [Dwan '[Board of|Polyol fatty|A solvent-free
242910A [2/20 |Isa, Jean|Trustees |acid polyesters|process for making
1 04 [Pierre, L. ||of process and|a polyol fatty acid
Drzal, Michigan |polyurethanes [polyester
Lawrence, [State therefrom composition useful
T. [|University for preparation of]
Mohanty, polyurethanes s
Amar, K. | described.  These
Misra, compositions  are
Manjusri preferably  made
16 |US71259|10/2 [Dwan'lsa, |Board of[Polyol  fatty|by reaction of a
50B2 4/20 |Jean Trustees |acid polyesters|natural oil (from
06 [Pierre L. |[of process  and|plant or animal)
Drzal, Michigan |polyurethanes [with a
Lawrence |[State therefrom multi-functional
T. [[University hydroxyl
Mohanty, compound derived
Amar K. | from a natural
Misra, source, such as
Manjusri sorbitol, in
17 {[W02004 |11/1 [DWAN'IS [MICHIG |POLYOL presence  of an
099227A [8/20 |A, AN FATTY ACID|alkali metal salt or
2 04 |Jean-Pierr |STATE POLYESTERS [basc  such as
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e, L. |[UNIVER |PROCESS potassium
DRZAL, |SITY AND hydroxide as a
Lawrence, POLYURETH |catalyst which also
T. | ANES acts to saponify the
MOHANT THEREFROM |reaction mixture.
Y, Amar, The hydroxyl
K. | content of the
MISRA, prepared
Manjusri composition
depends on the
amount of the
multi-functional
hydroxyl
compound used in
the preparation. In
another
embodiment, the
hydroxyl groups of]
these compositions
are reacted with an
isocyanate, such as
the polymeric
diphenylmethane
diisocyanate (also
known as
4,4'-diphenyl
methane
diisocyanate,  or
MDI) to form
polyurethanes in a
conventional
manner.

10 18 |US20040 |07/0 [Drzal, Board of|Expanded Graphite
127621A |1/20 |Lawrence, |Trustees |graphite  and|nanoplatelets  of]
1 04 |T. [lof products expanded graphite

Fukushim [Michigan |produced and  composites
a, State therefrom and products
Hiroyuki [University produced
19 [US20060 |07/0 [Drzal, Board of|Expanded therefrom are
148966A [6/20 [Lawrence |[Trustees |graphite  and|described. The
1 06 |Fukushim |operating |products preferred  method
a, Michigan |produced of expanding the
Hiroyuki |State therefrom graphite is by
University microwaves or
20 [US20060 [07/0 |Drzal,  [Board of|Expanded other
148965A [6/20 [Lawrence || Trustees |graphite  and|radiofrequency
1 06 [Fukushim [operating [products wave treatment off
a, Michigan [produced intercalated
Hiroyuki |State therefrom graphite. The
University expanded graphite
21 [US20060 [10/1 |[Drzal,  |Board of|Expanded is preferably then
231792A |9/20 |Lawrence ||Trustees |graphite  and|crushed to
1 06 |Fukushim |of products nanometer
a, Michigan [produced (substantially all
Hiroyuki |State therefrom 200 microns or
University less). The
22 [US20060 1072 [Drzal,  |Board of|Continuous _|cxPanded graphite
241237A [6/20 |Lawrence ||Trustees |process for|'S used n polymer
1 06 |Fukushim [of producing composites. The
a, Michigan |exfoliated gxpanded graphlte
Hiroyuki |[State nano-graphite [*S partlcula}rly
Rook, University |platelets useful for batteries,

anodes and fuel
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Brian | cells.
Rich,
Michael
11 23 [US20040 [06/2 [Mohanty, |Board of|Filler A thermoplastic
122133A [4/20 |Amar, K. ||Trustees |reinforced polymer
1 04 |Tummala, [of thermoplastic |composition
Praveen ||[Michigan |compositions [reinforced with
Misra, State and process for|fibers such as
Manjusri ||University [manufacture  [cellulose or other
Drzal, fillers, particularly
Lawrence, from natural
T. sources, and a
24 [WO02004 [05/2 IMOHANT|MICHIG |FILLER process for
044045A [7/20 |Y, Amar,|AN REINFORCE |manufacturing the
2 04 K. [|STATE |D composition  are
TUMMA [UNIVER [THERMOPLA [disclosed. The
LA, SITY STIC preferred process
Praveen | COMPOSITIO |for making the
MISRA, NS AND|fiber-reinforced
Manjusri | PROCESS thermoplastic
DRZAL, FOR polymer
Lawrence, MANUFACT |composition
T. URE comprises melting

a high melting

temperature
thermoplastic
polymer, mixing
the melted
thermoplastic
polymer with an
organic or|
inorganic salt to

reduce the melting
temperature of the
melted

thermoplastic
polymer to a
melting

temperature which
does not degrade
the fibers, and then
adding the fibers to
the reduced
melting
temperature
thermoplastic
polymer-salt
mixture to produce

the natural
fiber-reinforced
thermoplastic
polymer
composition. The
natural
fiber-reinforced
thermoplastic
polymer
composition  can
then be melted at
the reduced|
melting
temperature to
manufacture a
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plurality of]
articles.
12 25 [US20030 11/2 [Mohanty, [None Environmentall|Polymeric
216496A [0/20 |Amar, y friendly|materials and
1 03 |Kumar | polylactide-bas |products, including
Drzal, ed composite|sheet flooring
Lawrence, formulations |materials prepared
T. | Rook, from the polymeric
Brian, P. | materials, and
Misra, processes for
Manjusri preparing the
26 |US68699 |03/2 [Mohanty, |AWI Environmentall|polymeric
85B2 2/20 [Amar Licensing |y friendly|materials, are
05 [Kumar |[Company |polylactide-bas |disclosed. The
Drzal, ed composite|polymeric
Lawrence formulations |materials include a
T. | Rook, polylactic
Brian P. | acid-based
Misra, polymer in
Manjusri combination with
27 |US20050 |06/0 (Mohanty, [None Environmentall|plasticizer and a
123744A (920 [Amar | y friendly|compatibilizer, and
1 05 |Drzal, polylactide-bas [optionally include
Lawrence | ed composite|a filler. The
Rook, formulations ~ [polymeric material
Brian | can include
Misra, between about 30
Manjusri to about 50 percent
28 [US20050 [06/2 [Mohanty, |None Environmentall[?Y weight
136259A [3/20 [Amar | y friendly[Polyvinyl chloride,
1 05 |Drzal, polylactide-bas [Polyethylene
Lawrence | ed  composite|glycol,
Rook, formulations ~ |Polyglycolide,
Brian | ethylene vinyl
Misra, acetate,
Manjusri polycarbonate,
29 [US72562 [08/1 [Mohanty, [Michigan |Environmentall polycaprolactone,
23B2 4/20 |Amar K. |[State y friendly polyhydroxyalkan
07 |Drzal, University |polylactide-bas oates, or
Lawrence |, Board ofled composite polypleﬁns .
T. | Rook,|Trustees |formulations modified with
Brian P. | polar groups, for
Misra example,
Manjlzsri ionomgrs. The
30 |EP13610 [11/1 |Mohanty, |Board of|Environmentall plastlclllzer 'S
39A1 2/20 |[Amar K. |[Trustees |y friendly wp fea’y an
03 |Drzal, of polylactide-bas epoxidized .
Lawrence [Michigan |ed composite vege?able oil or
g p
T. | Rook,|State formulations ester1'ﬁ.ed and
Brian P. |[University ep0x1dlzed. .
Misra, vegetable oil and is
Manjusri typically present in
31 |EP13610 [08/1 |Mohanty, |Board of|Environmentall En amount  of
. etween about 10
39B1 6/20 |Amar K. ||Trustees [y friendly o
. and about 50% by
06 |Drzal, of polylactide-bas|_ .
L > |weight. In some
Lawrence [Michigan |ed comp051te embodiments, the
T. .\ Rook, Sta.te ' formulations compatibilizer is a
Br}an P. |[University polyolefin
Misra, . .
Mansiusri modified with one
2Ajustt or more polar
32 |DE60307|08/0 [Mohanty, [The Board Umweltfreundl functional groups,
536T2  |9/20 [Amar K.,|of iche and is typically
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07 |Okemos, [Trustees [Polylactid-Ver [present in an
Michigan |of the|bundwerkstoff [amount of between
48864, US|Michigan |ormulierungen [about 5 and about
| Drzal,[State 10% by weight.
Lawrence |University The material can
T, be used in
Okemos, decorative surface
Michigan coverings, such as
48864, US a floor coverings,
| Rook, particularly when
Brian P, it is in the form of]
Holt, a polymeric sheet.
Michigan The polymeric
48842, US material can be
| Misra, present in at least
Manjusri, one layer of a floor
Okemos, covering,  which
Michigan floor covering can
48864, US also include one or

more  additional
layers such as wear
layers, foamed or
foamable layers,
top coat layers and
design layers. The
additional  layers
can also include
the polymeric
material.

13 33 |US20030 |06/1 |Drzal, Board of|Epoxy  resin|Epoxy resin
109603A |2/20 |Lawrence, |Trustees |and polyglycoside-base
1 03 |T. | Han,|of polyglycoside |d cured polymers

Seong, Ok [MICHIG [based and process for the

AN polymers and|preparation are

STATE [process for the|described. A

UNIVER |preparation particular  epoxy

SITY thereof resin precursor is

34 |US67238 [04/2 |Drzal, Board of|lEpoxy resin|the diglycidyl
02B2 0/20 |Lawrence |Trustees [and ether of bisphenol

04 |[T. | Han,|of polyglycoside |A. A particular
Seong Ok |Michigan [based glucose based

State polymers and polymer is a
University |process for the|glucose malic acid

preparation ester-vinyl
thereof copolymer. The
35 [W02003 [03/2 |[DRZAL, [MICHIG [EPOXY polymers have a
024985A |7/20 [Lawrence, |AN RESIN AND|degree of]

2 03 |T. | HAN,|STATE [POLYGLYCO [biodegradability

Seong, Ok [UNIVER [SIDE BASED|because of  the
SITY  |POLYMERS |polyglycoside  as
AND well as elevated

PROCESS temperature
FOR THE|stability and are
PREPARATIO |useful in

N THEREOF |transportation

vehicle  settings.
Natural source
fillers, such as
cellulose  fibers,
which are treated
or untreated,
exfoliated clays or|
exfoliated graphite
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can be used.

14 36 [US20020 [09/1 |Drzal, Board of|Method for[A method using
129833A [9/20 |Lawrence, [Trustees |cleaning irradiation of]
1 02 |T. |loperating [surface substrates (12)
Schalek, [Michigan [finished with ultra violet
Richard, |State articles of|light to remove a
L. University [manufacture  |surface
37 |US66767|01/1 |Drzal, Board of|Method for|contaminant is
62B2 3/20 [Lawrence |Trustees |cleaning a[described. The
04 |T. |of finished  and|light can be pulsed
Schalek, |Michigan |polished or continuous. The
Richard L. [State surface of atreated surfaces are
University [metal more paintable and
automotive bondable.
wheel
15 38 |US20020 |09/1 |Drzal, Board of|Method for[A method using
129832A [9/20 |Lawrence, | Trustees |treatment  of]irradiation of]
1 02 |T. | Rich,|operating |surfaces to|surfaces 12A  of]
Michael, [Michigan |remove mold|substrates ( 12)
J. | Fisher,|State release agents|with ultra violet
Laura, M. |Univers |with light to remove a
continuous parting agent is
ultraviolet described. The
cleaning light [light can be pulsed
39 |US65514 |04/2 |Drzal, Board of|Method for|or continuous. The
07B2 2/20 |Lawrence |Trustees [treatment  offtreated surfaces are
03 |T. | Rich,|of surfaces to|more paintable and
Michael J.[Michigan [remove mold|bondable. The
|  Fisher,|State release agents|treated molds
Laura M. [University [with prevent the
continuous introduction of]
ultraviolet surface
cleaning light [inhomogeneities
caused by the
parting agent.
16 | 40 [US20020 |05/0 [Drzal, Board of|Process for the|A process using
050574A [2/20 |Lawrence, |Trustrees [treatment of afultraviolet  light
1 02 |T. | Rich,|operating |fiber having a
Michael, |Michigan wavelength of 160
J. State to 500 nanometers
University without higher
41 (US20030 [04/1 |Drzal, Board of|Process for the|wavelengths and a
066479A [0/20 [Lawrence, |Trustees [treatment of ahigh intensity
1 03 |T. | Rich,|operating [fiber between about 1
Michael, [Michigan and 40 watts/cm2
J. State to surface treat a
University carbon containing
42 |US65659 [05/2 [Drzal,  [Board of[Method  for|fiber is described.
27B1 0/20 |Lawrence |Trustees |treatment  of{The 'treated fiber
03 [T I{of surfaces  with[contains an
Dontula, |Michigan |ultraviolet light|enhanced —amount
Narasimha |State of oxygen on the
rao ||University surface which
Schalek, significantly
Richard L. improves the
| Bhurke, bondability of the
Alekh S. | fiber in
Rich, composites.
Michael J.
|  Fisher,
Laura M. |
Xie, Ming
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43 |US20030 [10/1 |Drzal, Board of|Chemical
194506A [6/20 |Lawrence, |Trustees |functionalizati
1 03 |T. [lof on of material
Tummala, [MICHIG |[surfaces using
Praveen |AN optical energy
STATE and chemicals
UNIVER
SITY
44 |US66492 [11/1 |Drzal, Board of|Process for the
25B2 8/20 |Lawrence |Trustees [treatment of a
03 |T. | Rich,|of fiber
Michael J. [Michigan
State
University
45 |US66489 [11/1 |Drzal, Board of|Process for the
73B2 8/20 |Lawrence |Trustees |[treatment of a
03 |T. | Rich,|of fiber
Michael J. [Michigan
State
University
46 |US70944 [08/2 |Drzal, Board of|Chemical
51B2 2/20 |Lawrence |Trustees [|functionalizati
06 |T. [lof on of material
Tummala, |Michigan |surfaces using
Praveen |State optical energy
University |and chemicals
47 [W0O2000 |10/1 |DRZAL, |MICHIG [IMPROVED
060640A [2/20 |Lawrence, |[AN METHOD
1 00 |T. [|ISTATE [FOR
DONTUL |UNIVER [TREATMENT
A, SITY OF
Narasimha SURFACES
rao | WITH
SCHALE ULTRAVIOLE
K, T LIGHT
Richard,
L.
BHURKE,
Alekh, S. |
RICH,
Michael,
J. |
FISHER,
Laura, M.
| XIE,
Ming
48 |W02003 |03/1 [DRZAL, |MICHIG [PROCESS
021000A [3/20 |Lawrence, |AN FOR THE
1 03 |T. | RICH,|STATE |TREATMENT
Michael, |UNIVER [OF A FIBER
J. SITY
49 |[W02004 |05/2 |DRZAL, |MICHIG |CHEMICAL
043614A |7/20 |Lawrence, |AN FUNCTIONA
1 04 |T. [|ISTATE |LIZATION OF
TUMMA |[UNIVER |MATERIAL
LA, SITY SURFACES
Praveen USING
OPTICAL
ENERGY
AND
CHEMICALS
50 |EP15652 |08/2 |IDRZAL, [Michigan |CHEMICAL

331




75A1 4/20 |Lawrence, |State FUNCTIONA
05 |T. [|University [LIZATION OF
TUMMA MATERIAL
LA, SURFACES
Praveen USING
OPTICAL
ENERGY
AND
CHEMICALS
17 51 [US60002 [12/1 |Shin, Euy|Board of|[Method  and|A method and
84A 4/19 |Sik Trustees |apparatus for|system (100) for
99 |Eugene ||loperating [determining [|determining and
Morgan, [Michigan |and quantifying the
Roger J. |[State quantifying resistance to scuff]
Drzal, University [resistance  to|damage of a film
Lawrence scuff damage|(152) adhered to a
T. of a  film|substrate (150) of a

adhered on a
panel

panel (154) , is
described. The
system includes a
computer  (102),
pressure  control
valves (104) and a
test module (10).
The test module
has an indentor
support plate (12)
with an indentor
(24 or 224), a
compression

moving plate (14)
and an end plate
(16). The plates
are connected
together by rods
(18). The indentor|
support plate and|
the end plate are
mounted at
opposite ends of]
the rods with the

compression
moving plate
mounted
therebetween. An
actuator (36)
having bellows
(42) is mounted|
between the end
plate and  the
compression

moving plate. The
panel is mounted
on a sliding panel
support plate (58)
which is connected
to a load cell
(106). In use, the
panel support plate
and the panel are
positioned between
the  compression
moving plate and
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the indentor
support plate so
that the indentor is
adjacent the film
on the substrate.

Next, air is
provided to the
actuator which

moves the moving
plate toward the
indentor  support|
plate and causes
the indentor to
make contact with
the film on the
substrate. The
panel support plate
and the panel are
moved down
between the plates
such  that  the
indentor produces
a scuff on the film.
The  indentation
load on the panel
is read by the
computer from the
load cell.

18

52 |US58463 [12/0 |Vyakarna [Board of|Method  and
56A 8/19 |[m, Murty|Trustees [apparatus for
98 |N. | Drzal,|operating |aligning
Lawrence [Michigan |discontinuous
T. State fibers
University
53 |US58883 [03/3 |Vyakarna [Board of|Method  and
40A 0/19 |m, Murty|Trustees [|apparatus for
99 IN. | Drzal,|operating |aligning
Lawrence [Michigan |discontinuous
T. State fibers
University
54 |US60252 [02/1 |Vyakarna [Board of|Composite
85A 5/20 |m, Murty|Trustees |material of]
00 |N. | Drzal,|Operating |aligned
Lawrence [Michigan |discontinuous
T. State fibers
University

A method and
apparatus for|
aligning
discontinuous
fibers (F 101, 212)
is described. A
feeder  apparatus
(20, 120, 220,

220A) is used to
align the fibers in a
horizontal ~ plane
for feeding to the
aligning apparatus
(40, 140, 240,
240A) providing
an electrical (E)
field to orient the

fibers in  one
reselected

direction. A
support or
conveyor (70, 170,
70) receives the

aligned fibers. The
method and|
apparatus provides
composite

products  having
improved physical
properties because
of the alignment.
The fibers can be
of different lengths
and a mixture of]
different types to
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make composites
with controlled
microstructure and
properties. The
composite
materials can be in
the form of]
non-woven,
discontinuous fiber
reinforced
thermoplastic
stampable  sheets
with controlled
fiber  orientation
distribution.  The
composites are
useful for a variety
of goods.
19 55 |US56609 [08/2 |Bieler, Board of|Method for the]A  method  for|
23A 6/19 |Thomas R.|Trustees |preparation of|producing
97 | operating |metal  matrix|continuous and|
Yallapraga [Michigan |fiber discontinuous fiber
da, State composites metal matrix
Viswanad |University composites
ha R. | (CFMMC). The
Wang, method uses
Huizhong | aerosolization  of]
Drzal, finely divided
Lawrence metal powders in a
T. controlled
56 |US58912104/0 |Bieler, Board of|Apparatus for|atmosphere which
49A 6/19 |Thomas R.[Trustees |the preparation|prevents
99 | operating |of metal matrix|explosions to coat
Yallapraga [Michigan |fiber the fibers and then
da, State composites the metal coated
Viswanad |University fibers are
ha R. | consolidated to
Wang, form the CFMMC.
Huizhong | The  composites
Drzal, are useful as heat
Lawrence sinks for electrical
T. components and in
applications where
a structural
reinforced  metal
matrix composite
is needed.
20 57 |US53105]05/1 |Vyakarna [Board of|Apparatus and|An apparatus and
82A 0/19 |m, Murty|Trustees |high speed|method for
94 IN. | Drzal,|operating [method for[uniformly coating
Lawrence [Michigan |coating a fiber or tow of]
T. State elongated fibers (10) with a
University |fibers powder at
58 [WO1994 [09/0 [VYAKAR |MICHIG [HIGH SPEED|relatively high
019111A [1/19 [NAM, AN PROCESS speed to produce a
1 94 |Murty, N. ||[STATE |FOR  FIBER|prepreg. The
DRZAL, [UNIVER |COATING apparatus uses an
Lawrence, |SITY WITH elongated chamber
T. POLYMER  ((401) in a
PARTICLES |container (400) for|

confining the fiber|
which is coated by
an  aerosol  off
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powder dispensed
from a powder
dispensing
apparatus (500) in
counter-current
mode. A fiber
tensioning
apparatus (300) for|
the fiber maintains
the proper
tensioning of the
fibers spread by a
speaker (201)
below the fibers on
roller bars (203) so
that the uniformly
spread fibers are
fed to the chamber
(401). A heater
apparatus (600)
fuses the powder
to the fiber and
then is taken up on
a spool (700).

21
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US50421
11A

08/2
7/19
91

Iyer,
Shridhar
Drzal,
Lawrence
T.

Board off
Trustees
operating
Michigan
State
University

Method  and
system for
spreading a
tow of fibers

A method and
system for
spreading a tow of]
fibers (12) using
the acoustic energy
from a speaker
(16a) or other
vibrating  device
for a gaseous
medium over
which the tow
passes as the fibers
zig-zag  between
rods  (16d) is
described. The
spread tow  of]
fibers are produced|
at high speed with
uniform  spacing
and are used to
make composites
with plastics.
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US50421
22A

08/2
7/19
91

Iyer,
Shridhar
Drzal,
Lawrence
T.

Board off
Trustees
operating
Michigan
State
University

Method  and
system for
spreading a
tow of fibers
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US51026
90A

04/0
7/19
92

Iyer,
Shridhar
Drzal,
Lawrence
T.
Jayaraman

Krishnam
urthy

Board off
Trustees
Operating
Michigan
State
University

Method
coating fibers
with  particles
by fluidization
in a gas
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US51233

06/2

Iyer,

Board of]

Method for

A method and
system for
spreading a tow of]
fibers (12) using
the acoustic energy
from a speaker
(16a) or other
vibrating  device
for a gaseous
medium over
which the tow
passes as the fibers
zig-zag  between
rods  (16d) is
described. The
spread two  of]
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73A

3/19
92

Shridhar
Drzal,
Lawrence
T.
Jayaraman

Krishnam
urthy

Trustees
operating
Michigan
State
University

fiber  coating
with particles
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US51281
99A

07/0
7/19
92

Iyer,
Shridhar
Drzal,
Lawrence
T.

Board off
Trustees
operating
Michigan
State
University

Method for
fiber  coating
with particles

64

WO1991
012898A
1

09/0
5/19
91

IYER,
Shridhar
DRZAL,
Lawrence,
T.
JAYARA
MAN,
Krishnam
urthy

MICHIG
AN
STATE
UNIVER
SITY

METHOD
FOR  FIBER
COATING
WITH
PARTICLES
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EP46731
3Al1

01/2
2/19
92

Iyer,
Shridhar
Drzal,
Lawrence
T.

THE
BOARD
OF
TRUSTE
ES OF
THE
MICHIG
AN
STATE
UNIVER
SITY

Method  and|
system for
spreading a
tow of fibers
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EP47024
2A1

02/1
2/19
92

IYER,
Shridhar
DRZAL,
Lawrence,
T.
JAYARA
MAN,
Krishnam
urthy

MICHIG
AN
STATE
UNIVER
SITY

METHOD
FOR  FIBER
COATING
WITH
PARTICLES
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EP46731
3B1

10/1
9/19
94

Iyer,
Shridhar
Drzal,
Lawrence
T.

THE
BOARD
OF
TRUSTE
ES OF
THE
MICHIG
AN
STATE
UNIVER
SITY

Method  and
system for
spreading a
tow of fibers
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EP47024
2Bl

10/1
8/19
95

IYER,
Shridhar
DRZAL,
Lawrence,
T.
JAYARA
MAN,
Krishnam

MICHIG
AN
STATE
UNIVER
SITY

METHOD
FOR FIBER
COATING
WITH
PARTICLES

at high speed with
uniform  spacing
and are used to
make composites
with plastics.
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urthy

>

69 [JP514083]06/0 [IYER UNIV METHOD
4A 8/19 [SHRIDH [MICHIG |AND DEVICE
93 |AR [|AN FOR
DRZAL |STATE SPREADING
LAWREN TOW OF
CET FIBER
70 |DE4673104/3 |Iyer, The Board|Verfahren und
3T1 0/19 |Shridhar ||of System  zum
92 |Drzal, Trustees |Ausbreiten
Lawrence |of theeines
T, Michigan |Faserstranges.
Okemos [State
University
s East|
Lansing
71 |DE47024107/2 |IYER, Michigan |VERFAHREN
2T1 3/19 |Shridhar |[State ZUR
92 |DRZAL, |University|[FASERBESC
T, R EastfHICHTUNG
Lawrence ||[Lansing |MIT
JAYARA PARTIKELN.
MAN,
Krishnam
urthy
72 |DE69104 [03/0 |Lyer, The Board|Verfahren und
660T2  |2/19 |Shridhar ||of System  zum
95 |Drzal, Trustees [Ausbreiten
Lawrence |of the|eines
T, Michigan |Faserstranges.
Okemos [State
University
s East
Lansing
73 |DE69113 |04/0 |IYER, Michigan [VERFAHREN
914T2  [4/19 |Shridhar ||State ZUR
96 |DRZAL, [University|[FASERBESC
Lawrence ||, EasttHICHTUNG
JAYARA |Lansing |MIT
MAN, PARTIKELN.
Krishnam
urthy
> | Christoph Cotton 1 |US20050 |03/1 |White, None Nanocomposit |This invention
E| erD. Chemistry 051054A [0/20 |Leslie, A. | es of cellulose|relates to a process
Delhom and 1 05 |Delhom, and clay of forming a
Utilization Christophe nanocomposite of]
Research r, D. cellulose with a
Unit, 2 |US68934 (05/1 |White, The Nanocomposit [clay material that
USDA-ARS- 92B2 7/20 |Leslie A. ||United  [es of cellulose|is used as the
SRRC, New 05 |[Delhom, [States offand clay nanofiller material.
Orleans, Christophe[America The
USA rD. as nanocomposites
represente show  significant
d by the improvements  in
Secretary thermal properties
of when compared to
Agricultur unbleached cotton
e and cotton
3 [W02005 [03/2 [WHITE, |[THE NANOCOMP [processed  under
026429A [4/20 |Leslie, A. ||[UNITED |OSITES  OF|conditions for
2 05 |DELHOM [STATES |CELLULOSE [nanocomposite
OF AND CLAY |preparation.  The
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Christophe| AMERCI degradation
r, D. CA, AS temperature of]
REPRESE these
NTED BY nanocomposites is
THE significantly
SECRET increased over that
ARY OF of unbleached
AGRICU cotton.
LTURE |
WHITE,
Leslie, A. |
DELHOM
Christoph
er, D.
| Wolfgang | Department 1 |US20060 |06/2 |Glasser, |None Sulfoalkylated [Sulfoalkylated
& G of Wood 142560A |9/20 |Wolfgang | cellulose cellulose  having
Glasser, | Science and 1 06 |Michalek, superabsorbent
Forest Alena properties and
Products, methods for|
Virginia making
Tech, sulfoalkylated
Blacksburg, cellulose.
USA 2 |US20060 |06/2 |Glasser, |None SULFOALKY |Sulfoalkylated
142484A |9/20 |Wolfgang | LATED cellulose polymer
1 06 |Michalek, CELLULOSE |network  having
Alena | POLYMER superabsorbent
Weerawar NETWORK [properties.
na, S. |
Herriott,
Carole |
Jewell,
Richard
3 [US20060 |06/2 |Glasser, [None Method for|Method for
142477A |9/20 |Wolfgang | making making a
1 06 |Michalek, sulfoalkylated |[sulfoalkylated
Alena | cellulose cellulose polymer
Weerawar polymer network  having
na, S. | network superabsorbent
Herriott, properties.
Carole |
Jewell,
Richard
4 |US58640 |01/2 |Glasser, [Virginia [Method of|Method for
25A 6/19 |Wolfgang [Tech making magnetizing
99 |G | Jain,|Intellectua|magnetic, crosslinked
Rajesh K. |1 crosslinked chitosan  support|
Properties, |chitosan material involving
Inc. support the treatment of]
materials and|carboxyl
products group-containing,
thereof crosslinked
5 [WO1999 [01/0 [GLASSE |VIRGINI [METHOD OF|chitosan gels with
000452A |7/19 R, A TECH|MAKING solutions of]
1 99 |Wolfgang, |INTELLE [MAGNETIC, |[ferrous  chloride
G. | JAIN,|CTUAL [CROSS-LINK [followed by
Rajesh, K. [PROPER |ED treatment with
TIES, CHITOSAN |dilute aqueous
INC. SUPPORT alkali and then
MATERIALS |oxidation with
AND molecular oxygen
PRODUCTS |gas to produce
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THEREOF highly-enriched
magnetized
chitosan particles,
beads, films and/or
coatings.

US57707 |106/2 |Roy, Virginia |Crosslinked  [A chitosan support
12A 3/19 |Swapan K.|Tech hydrogel beads|material is made
98 | Todd,|Intellectua|from chitosan [with crosslinking
Jason G |1 and installation of]
Glasser, |Properties, a  spacer arm
Wolfgang |Inc. | between the
G LigoChem chitosan matrix
, Inc. and an  epoxy
WO1998 [09/2 [ROY, LIGOCH [HYDROGEL |terminal group at
041546A [4/19 |Swapan, |EM, INC.[BEADS the distal end of]
1 98 |K. Il FROM the spacer arm.
TODD, VIRGINI |CHITOSAN |Among other
Jason, G. [|JA TECH things, the
GLASSE [INTELLE installed spacer,
R, CTUAL arm endows the
Wolfgang, [PROPER crosslinked
G TIES, chitosan beads
INC. with enhanced
binding specificity
during
chromatographic
separations.
US58745 [02/2 |Glasser, |Center for|Method of|Chitosan  support
S1A 3/19 |Wolfgang [Innovative|making material is
99 |G | Jain,|Technolog|ester-crosslink [crosslinked using a
Rajesh K. |y ed chitosan|heat-induced,
support amidification
materials and|reaction in
products non-aqueous
thereof solvent.
WO01997 [12/0 |GLASSE [VIRGINI [ESTER-CROS |Crosslinking is
045453A [4/19 |R, A TECH|SLINKED [achieved by the
1 97 |Wolfgang, |INTELLE [CHITOSAN, |use of dicarboxylic
G. | JAIN,|CTUAL [METHOD OF/|acids which form
Rajesh, K. [PROPER [MAKING, amide bonds with
TIES, PRODUCTS |[chitosan. The type
INC. and degree off

crosslinking can be
controlled to tailor
mechanical
strength, solubility,
and functionality,
of the resulting
chitosan  support]
material.
Quaternization
and/or
cyclodextrin-modif]
ication
functionalization
of the chitosan
beads can also be
effected in
addition to the
crosslinking to
produce separation
materials with
great  versatility
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and utility. The

invention is
applicable to
chitosan  support
materials of]
various solids
contents and

geometrical shapes
such as beads,
fibers, films, and
adhesive coatings.

10 |[US59004 [05/0 [Glasser, [Virginia |Chitin-based |[A chitosan starting
T9A 4/19 |Wolfgang |Tech coatings material is
29 |G [|Intellectua combined with a
Samarana |l dilute organic acid
yake, Properties, to  produce a
Gamini  ||Inc. chitosonium  ion
Toffey, complex. The
Ackah chitosonium  ion
complex is then
cast, sprayed,
extruded, or|

otherwise
processed to
produce filaments,
coatings, fibers, or|
the like. Heat is
then used to
convert the
chitosonium  ion
complex into a
N-(C.sub.1-30)acy
1 glucose amine

polymer.
11 |US55233 |06/0 |Glasser, |The Cellulose The invention is
98A 4/19 |Wolfgang [Center for|derivatives directed to the
9% |G [|Innovative|with a low|formation of

Samarana |Technolog|degree offcellulose
yake, y ||substitution derivatives using
Gamini || Virginia homogenous phase

Sealey, II,|Polytechni reaction

James E. |c Institute conditions.

and State Cellulose is
University dissolved  using
| Virginia DMAC/LICl and a
Tech reagent system is
Intellectua added to promote
1 the acylation of an
Properties appropriate  acid

anhydride or free
carboxylic  acid.
One reagent
system  includes
N,N-dicyclohexylc
arbodiimide

(DCCO) and
4-pyrrolidinopyridi
ne (PP) . Another
reagent system
includes p-toluene
sulfonyl chloride
(TsCl) and

pyridine (Py).

340



9 12 |US55301 |06/2 |Glasser, |The Chemical A method s
11A 5/19 |Wolfgang [Center for|modification of|described for the
9% |G [|Innovative [shaped chemical

Frazier, |Technolog|hydrogels in|modification of]
Charles E.|y ||non-aqueous  |pre-shaped
| Virginia |medium hydrogels in
Samarana |Polytechni non-aqueous
yake, ¢ Institute medium. The
Gamini  |and State conditions permit
University the reaction of]
| Virginia highly expanded,
Tech porous  hydrogel
Intellectua particles, such as
1 spherical  beads,
Properties, using pseudo
Inc. homogeneous
13 [WO1996 |03/0 [GLASSE [THE CHEMICAL [reaction conditions
006864A |7/19 |R, CENTER [MODIFICATI |in the absence off
1 96 [Wolfgang, [FOR ON OF water. The method
G [|[INNOVAT[SHAPED involves a three
FRAZIER (IVE HYDROGELS |step procedure in
, Charles,|TECHNO [IN which the porous
E. |ILOGY NON-AQUEO |gels are solvent
SAMARA US MEDIUM [exchanged int a
NAYAKE, water-free  solvent
Gamini (step 1)  with
14 [EP75063 [01/0 [GLASSE [VIRGINI [CHEMICAL |minimal change in
8A1 2/19 R, A TECH[MODIFICATI (gel dimension and
97 |Wolfgang, |INTELLE |[ON OF [porosity; followed
G I[CTUAL |SHAPED by reaction under
FRAZIER [PROPER |HYDROGELS [non-aqueous
, Charles,|TIES, IN condition (step 2);
E. [INC. NON-AQUEOQ [and followed by
SAMARA US MEDIUM [solvent  exchange
NAYAKE, into water (step 3).
Gamini Many different
types of reactions
requiring
non-aqueous
conditions may be
carried out using
these  conditions.
The method has
particularly  been
demonstrated  for
crosslinking
fluorinating beads,
and for esterifying
beads in a reaction
involving
multifunctional
free carboxylic
acids in the
presence of]
dicyclohexylcarbo
diimide (DCC).
10 15 |US54301|07/0 [Glasser, |The Thermoplastic |A  process  for
42A 4/19 |Wolfgang [Center for|pentosan-rich [chemically
95 |G | Jain,|Innovative|polysaccharide [modifying
Rajesh K. ||Technolog|s from biomass |substantially pure
Sjostedt, |y xylose-rich
Markku A. oligosaccharides
and
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polysaccharides in
homogenous phase

solution. The
process may be
advantageously
utilized to produce
biodegradable,
thermoplastic, melt
flowable, low
shear resistant and
low viscosity
xylan derivatives.
11 16 |US53286 [07/1 [Velander, |The Lignocellulosic|Improved
03A 2/19 |William [Center for|and cellulosic|cellulosic ~ beads
94 |H. [|Innovative|beads for use|for use as supports
Kaster, Technolog|in affinity and|in bioaffinity
Jeffrey A. ||y immunoaffinit |chromatography
Glasser, y are produced by
Wolfgang chromatograph |dissolution of]
G y of high|cellulose in a
molecular chaotropic

weight proteins

cellulose  solvent,
formation of the
dissolved cellulose
into droplets, and|
immersion of the
droplets into a
non-solvent
capable of solvent
interchange  with
the cellulose
solvent to form
generally spherical
porous  cellulose
beads of narrow
particle size
distribution.  The
beads formed are
preferably  made
with cellulose
having a degree of]
polymerization
between 100 and
200, and  the
resulting beads

when saturated
with water without
drying contain

between 1% and
7% cellulose by
weight and have a
particle size of at
least about 0.3
mm. The beads
can be activated by

a suitable
activation method,
and specific

bioaffinity ligands
are bound to the
active sites in the
beads. The beads
reacted ligands, the
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beads then used in
bioaffinity

chromatography to
isolate specific
bioaffinity

molecules having
molecular weights
between 5,000 and
500,000 from
complex solutions.
The beads are
particularly useful
in bioaffinity
chromatography of]
antibodies,

therapeutic

proteins, enzymes,
and other high
molecular weight

proteins. The
cellulose beads
have similar
properties to

agarose beads used
in the prior art for|
bioaffinity

chromatography of]
high molecular
weight  proteins,
but the cellulosic
beads of  the
present invention
have much greater
mechanical

strength and resist
crushing under|

higher column
flow rates without
chemical cross

linking are much
cheaper to produce
than  prior  art
agarose and
dextran beads.

12

17

US51029
91A

04/0
7/19
92

Glasser,
Wolfgang |
Dhara,
Kaliprasan
na

Virginia
Tech
Intellectua
1
Properties,
Inc.

Alkylene oxide
esters of lignin
sulfonic acid

Lignin sulfonates
are converted into
sulfonic acid esters
by blocking free
phenolic hydroxyl
groups on the
lignin  sulfonates
from reaction with
a suitable
protective  group,
subjecting the
blocked lignin
sulfonate in
aqueous  solution
to ion exchange to
produce the free
sulfonic acid
thereof,

exchanging the
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aqueous  solvent
into a  polar
organic  solvent,

such as
isopropanol, and
reacting the
sulfonic acid
derivative in the
polar organic
solvent with a
saturated or|
unsaturated

aliphatic epoxide,
preferably an
alkylene oxide.
The resulting

sulfonic acid ester
adduct may be

isolated and
purified from the
reactants using

solvent extraction.
Lignin sulfonic
acid ester adducts
are produced that
are soluble in a
variety of organic
solvents and|
insoluble in water.

13

18

WO1991
018000A
1

11/2 |DHARA,
8/19 |Kaliprasan
91 |na |
GLASSE
R,
Wolfgang,
G \
KAAR,
Wiliam, E.
|
PALMER,
James, K. |
RAUSCH
ENBERG,
Nancy, C.

CENTER
FOR
INNOVAT
IVE
TECHNO
LOGY |
DHARA,
Kaliprasa
nna |
GLASSE
Ra
Wolfgang,
G |
KAAR,
Wiliam,

E. |
PALMER,
James, K.
|
RAUSCH
ENBERG
Nancy, C.

ISOLATION
OF
OLIGOSACC
HARIDES
FROM
BIOMASS

A process for
isolating
substantially pure
oligosaccharide
from an aqueous
solution of]
oligosaccharide
such as the
aqueous extract of]
biomass by
purifying the
oligosaccharide in
solution,
preferably by
bleaching, and
then separating the
oligosaccharide
from  associated
aqueous extract
components,
preferably by
ultrafiltration. The
process may be
advantageously
utilized to produce
macromolecular
polysaccharides
with a well defined
molecular weight
distribution  and
with known
characteristics,
such as water or
alkaline solubility.
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14 19 |US49181 |04/1 |Glasser, |Center for|Method offA  method of
67A 7/19 |Wolfgang [Innovative|producing producing
90 |G | De|Technolog|prepolymers [prepolymeric
Oliveira, [y from materials from
Willer | hydroxyalkyl |lignin is disclosed.
Kelley, lignin The method uses
Stephen S. derivatives lignin which has
| Nieh, Li been hydroxyalkyl
S. modified, such that
20 |US50667 [11/1 |Glasser, [Center for|Method offthe  lignin s
90A 9/19 |Wolfgang [Innovative|producing substantially
91 |G | De|Technolog|star-like non-phenolic  and
Oliveira, [y |[polymers from|solvent  soluble
Willer  |[Virginia |lignin and/or liquid. The
Kelley, Polytechni modified lignin is
Stephen S.|c Institute reacted with
| Nieh, Liland State materials which
S. University yield prepolymers
21 [US51029 [04/0 |Glasser, |Center for|Method offwhich  may be
92A 7/19 |Wolfgang [Innovative|producing polymerized
92 |G | De|Technolog|prepolymers [according to
Oliveira, |y |[from known methods to
Willer  ||Virginia |hydroxyalkyl [produce useful
Kelley, Polytechni(lignin polymers.
Stephen S.|c Institute|derivatives
| Nieh, Liland State
S. University
15 | 22 |US40174 |04/1 (Glasser, [Research |Polyurethane |Polycarboxy-oxyal
74A 2/19 |Wolfgang |Corporati |intermediates |kylene
77 |Gerhard |[on and  products|polyester-ether
Hsu, and methods of|polyol
Oscar producing intermediates
Hsien same fromfuseful in  the
Hsiang lignin production of]
polyurethane
products and
methods of making
the intermediates
and polyurethane
products are
described. The
polyol
intermediates  are

made from lignin
by reacting lignin

with maleic
anhydride,

substituted maleic
anhydride, or|

mixtures thereof to
form carboxylated
lignin maleic
anhydride

copolymers. These
copolymers are
then reacted with
an  oxyalkylating
medium with or
without prior|
hydrolysis to form

the polyol
intermediates.
These
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polyester-ether
polyol
intermediates  are
then reacted with
an isocyanate
medium having an
isocyanate with at
least 2 NCO groups
per molecule to
produce
polyurethane
products with or
without
simultaneous
foaming.
k| Anil Department 1 |US20060 |11/2 |Netravali, |CORNEL [Cured soy|Strengthened soy
& | Netravali | of Textiles 264135A [3/20 |Anil [IL protein  with|protein based
and Apparel, 1 06 |Huang, |RESEAR [green biodegradable
Cornell Xiaosong ||CH strengthening |composition
University, Lodha, FOUNDA |additive ~ and|comprises
USA Preeti [|ITION, fabrication of]plasticized or|
Yamamoto [INC. such into green|unplasticized cured
, Yuzo composite soy protein
2 [WO02006 [11/3 [NETRAV [CORNEL [CURED SOY|strengthened with
127276A [0/20 (ALIL, Anil,|L PROTEIN green
2 06 [N. |IRESEAR |WITH GREEN(|strengthening
HUANG, |CH STRENGTHE |agent. Green
Xiaosong ||[FOUNDA |NING strengthening
LODHA, |TION, ADDITIVE  |agents include
Preeti [JINC. AND nanoclay,
YAMAM FABRICATIO |microfibrillated
oTo, N OF SUCH|cellulose,
Yuzo INTO GREEN|nanofibrillated
COMPOSITE |cellulose,  cured
3 |EP18883 [02/2 [NETRAV |CORNEL |[CURED SOQOY|green
32A2  |0/20 |ALL Anil|L PROTEIN  |polysaccharide and
08 [N IIRESEAR |WITH GREEN|green fibers,
HUANG, [CH STRENGTHE |filaments,  yarns,
Xiaosong, [FOUNDA [NING and fabrics and
212 MVR|TION,  |ADDITIVE [combinations  off
Hall | L AND these. These can
LODHA, FABRICATIO |be fabricated into
Preeti, N OF SUCH|composites.
B-20 INTO GREEN
Adarsh COMPOSITE
Nagar,
Hiran
Margi |
YAMAM
OTO,
Yuzo, 212
MVR Hall
k| Gardner | Advanced 1 |US20070 |03/2 |O'Neill, [|University |[Thermoplastic |[A  thermoplastic
& | Douglas | Engineered 066722A [2/20 |Shane, of Maine|composites composite includes
Wood 1 07 |R.C. [|System  [containing stabilized raw
Composites Gardner, |Board offlignocellulosic [lignocellulosic
Center Douglas, [Trustees |materials and|materials dispersed
University of J. | Shaler, methods oflin a thermoplastic
Maine Stephen, making the|polymeric matrix.
USA M. same A method for
2 |WO02007 (03/2 |ONEILL, |[UNIVER |THERMOPLA [stabilizing the raw
035415A [9/20 [Shane, R.[SITY OF|STIC lignocellulosic
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07

C.
GARDNE
R7
Douglas,
.
SHALER,
Stephen,
M.

IMAINE
SYSTEM
BOARD
OF
ITRUSTE
ES

COMPOSITES
CONTAINING
LIGNOCELL
ULOSIC
MATERIALS
AND
METHODS

OF MAKING
THE SAME

materials in a
matrix includes at
least one of: a)
pre-melting of a
thermoplastic
polymeric material
prior to combining
with  the raw
lignocellulosic
materials; b)
reducing the melt
temperature of the
polymeric
material;
increasing
surface
compatibilization
of the raw
lignocellulosic
materials;
thermally
stabilizing
lignocellulosic
material, and, e¢)
any combinations
of a) through d).

c)
the

d)

the

US20060
263618A
1

11/2
3/20

06

Gardner,
Douglas
Shaler,

Stephen

, Lech
Pirvu,
Ciprian
Son,
Jungil

Muszynski

University
||of Maine,

Multifunctiona
1 reinforcement
system for
wood
composite
panels

A moisture
impermeable edge
reinforced  wood
composite
structural
includes

system
a wood
composite  panel
having  opposing
faces, at least one
moisture
impermeable
reinforcement
edge, and at least
one moisture
impermeable
reinforcement
perimeter  zone.
The perimeter
zone is a coating
of a  moisture
impermeable
reinforcement/resi
n matrix material
which provides the
structural ~ system
with improved
fastener
performance and
reduced panel edge
swell as a result off
moisture exposure.

US20060
125152A
1

06/1
5/20

06

Gardner,
Douglas
Zhang,
Xuelian
Watt,

Christophe

None

Processes  for
manufacturing
engineered
composite
objects

Methods for|
forming composite
objects,  wherein
the methods
comprise
providing
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r | plurality of]
Muszynski material particles,
, Lech applying a liquid
adhesive to at least
a portion of the
plurality of]
material particles,
wherein the
adhesive is
comprised of]
droplets, at least
about 80% of the
droplets having an
average  droplet
diameter of about
50 to about 200
microns, to form a
material/adhesive
mixture, and|
forming the
material/adhesive
mixture into a
composite object.
US20050 |07/2 |Dagher, |None Sheet  piling|An elongated sheet
163575A |8/20 |Habib | panels with|piling panel has a
1 05 |Lopez elongated length and width,
Anido, voids and opposed side
Roberto | edges, and has
Gardner, elongated  voids
Douglas | positioned  within
Dura, the interior of the
Matthew | panel. The voids
Stephens, are oriented in the
Katherine direction of the
W02005 [06/3 [DAGHER |THE SHEET length of the panel,
059256A (0/20 |, Habib, J.JUNIVER |PILING and the edges of]
2 05 | SITY OF[PANELS the  panel are
LOPEZ-A IMAINE [WITH configured to be
NIDO, BOARD [ELONGATED [connected to the
Roberto ||OF VOIDS edges of additional
GARDNE [TRUSTE similar panels.
R, ES
Douglas,
J. |
DURA,
Matthew,
J. |
STEPHEN
S,
Katherine,
L.
EP17065 [10/0 [DAGHER [The SHEET
46A2 4/20 |, Habib, J.|University |PILING
06 | of Maine|PANELS
LOPEZ-A (Board of|[WITH
NIDO, Trustees |ELONGATED
Roberto | VOIDS
GARDNE
R7
Douglas,
J. |
DURA,
Matthew,

348



J

STEPHEN

Sa
Katherine,
L.
41| Mohini Centre for WO2007 [05/2 |SAIN, SAIN, MANUFACT |The present
+| M. Sain [Biocomposite 056839A [4/20 [Mohini, |Mohini, |URING invention relates to
vy and 1 07 M. [IM. [[PROCESS a process for the
Biomaterials PANTHA [PANTHA [FOR  HIGH|manufacture of]
Processing, PULAKK [PULAKK |PERFORMAN |composite
Faculty of AL, AL, CE materials  having
Forestry, Suhara  [|Suhara |[LIGNOCELL |lignocellulosic
University of LAW, LAW, ULOSIC fibres dispersed in
Toronto, CA Shiang, F. [Shiang, F. [FIBRE a  thermoplastic
COMPOSITE |matrix, while
MATERIALS |generally
maintaining an
average fibre
length not below|
0.2 mm. The

process comprises
defibrillation  off
the lignocellulosic
fibres using a
mixer and at a
temperature  less
than the
decomposition

temperature of the
fibres in order to
separate the fibres

and generate
microfibres,
followed by
dispersion of the
fibres in  the
thermoplastic
matrix by

mechanical mixing
to get the moldable

thermoplastic
composition,
followed by
injection,
compression,
extrusion or
compression
injection molding
of said
composition. The
process produces
high performance
composite

materials having a
tensile strength not
less than about 55

MPa, a flexural
strength not less
than about 80
MPa, a stiffness

not less than about
2 GPa, notched
impact strength not

349



less than about 20
J/m, and
un-notched impact
strength not less
than about 100
J/m. The
composite

materials of the
present invention
are well-suited for|
use in automotive,
aerospace,

electronic,

furniture, sports
articles, upholstery

and other|
structural
applications.
US20050 [11/0 |Sain, None Thermo The present
245161A [3/20 [Mohini | durable and|invention relates to
1 05 |Behzad, high a process for the
Tayebeh performance |manufacture of]

natural  fiber
molded
composites
manufacturing
process

non-woven  short
or long
lignocellulosic
fiber thermoset
based composites,
in  which the
process consists of]
forming  natural
fiber mats in a
perforated screen,
further
impregnation  of]
the lignocellulosic
fibers by
circulating the
thermoset solution
and applying
vacuum  pressure
to drain the excess
solution,  further
drying the prepreg
mat at a
temperature range
of 30 to 100
degree centigrade
for 0.5 to 48 hours,
further
compression
molding under
pressure of 10 to
50 tones and a
temperature range
of 50 to 240
degree centigrade
for 1 to 30 minutes
and cooling the
mold to less than
60 degree
centigrade  under
the same pressure
into composite
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products. The said
composites have a
flexural strength of]
94 MPa and a
flexural modulus
of 14 GPa. The
invention also
relates to the use
of the said|
composites in
cosmetic,
semi-structural and
structural
applications.

US20050
225009A
1

10/1
3/20
05

Sain,
Mohini
Panthapul
akkal,
Suhara
Law,
Shiang

None

Manufacturing
process for
high
performance
short
ligno-cellulosic
fibre-thermopl
astic composite
materials

The present]
invention relates to
a process for the

manufacture of]
short or
discontinuous
lignocellulosic
fibre in

combination with
synthetic fibre
filled

thermoplastic
composites, in
which the process
consists of]
preferably,

defiberization and
dispersion of the
cellulosic fibres in
the thermoplastic
matrix, further|
consolidation and|
dispersion of the
blended
thermoplastic
composition,
further blending of]
the same with
inorganic fibres to
get the moldable
thermoplastic
composition  and|
further injection or|
compression or|

compression
injection  molded
under high

pressure  ranging
from 100 tones to
1000 tones and a
temperature range
from 170 to 210
degree centigrade
into composite
products. The said
composites have a
tensile strength of]
at least 75 MPa
and a flexural
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strength of at least

125 MPa. The
invention also
relates to the use
of the said|
composites in
automotive,

aerospace,

furniture and other
structural
applications.

US55497
87A

08/2
7/19
96

Sain,
Mohini M.
| Daneault,
Claude

None

Treatment  of
waste printed
papers with
surface active
polymeric

compositions
to produce
brighter pulp

This invention
relates to a
treatment process
of wastepaper for
making  printing
grade paper from
newsprints and|
officewastes using
surface active
polymer
composition
including a novel
surface active
terpolymer. In
particular, the
invention is
concerned with a
process for
removing ink from
an aqueous pulp
slurry by treating
the pulp with a
surface active
polymer
composing of two
to three
comonomers in
which at least one
is a hydrophobe
and another is a
hydrophil, having
a glass transition
temperature
ranging from about
105° C. to about
170° C. , alkali
metal salts of the
said surface active
polymer and the
combination of the
said surface active
polymer with a
fatty oil alkoxy
derivative or fatty
acid soaps.

o

Derek G.
Gray

Department
of Chemistry,
McGill
University,
Montreal.
CA

Use60077
38A

12/2
8/19
99

Shimamot
o, Shu |
Gray,
Derek
Geoffrey

Daicel
Chemical
Industries,
Ltd.

Selectively
reflective
polymer
moulded

article and a
process for

producing the

This invention
provides, in an
easy manner, a
film-like moulded
article which
shows a selective
reflection of a
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same wavelength  and
EP92621 [06/3 [Shimamot [DAICEL |A selectively|circularly
7A1 0/19 o, Shu |[CHEMIC |reflective polarized light. A
99  |Gray, AL polymer suitable
Derek INDUST |moulded environment  for
Geoffrey [RIES, article and alformation of a
LTD. [|process for|liquid  crystalline
Pulp and|producing the[phase is prepared
Paper same by forming a
Research moulded article
Institute (thin film-like
of Canada moulded article)
EP92621 [02/1 [Shimamot [DAICEL [A  selectively[using a cellulose
7B1 9/20 o, Shu ||CHEMIC [reflective derivative  which
03 |Gray, AL polymer can form the liquid
Derek INDUST |moulded crystalline  phase
Geoffrey |[RIES, article and al(e-g a
LTD. |[process for|water-insoluble
Pulp and|producing the cellulose
Paper same derivative such as
Research ethyl  cellulose),
Institute and allowing the
of Canada moulded article to
DE69719 [07/2 [Shimamot [Daicel ~ [Selektiv absorb a  highly
197T2  |4/20 [0, Shu ||Chemical |reflcktierende |VOlatile — organic
03 |Gray, Industries, |Polymerformk [selvent by contact
Derek Ltd. | Pulp| » per und|with its vapour.
Geoffrey |and Paper|[Verfahren zu After formathn gf
Research |[deren the . liquid
Institute  [Herstellung crystalline phase,
of removal of the
Canada, organic solvent
Quebec provides the object
moulded article.
The thin film-like
moulded  article
can be employed
for an optical
element of a
circular polarized
light-generator or a
decoration
material.
JP111257(05/1 |SHIMAM |DAICEL |SELECTIVE |PROBLEM TO
14A 1/19 |OTO SHU|CHEM REFLECTIVE |BE SOLVED: To
99 || DEREK]|IND LTD [HIGH-POLYM|obtain a molding
GEOFFR ER having  selective
EY GRAY MOLDING circularly
AND ITS|polarized light
PRODUCTIO |reflectivity at a
N specific
wavelength by
having the
selective reflection
maximum of]
circularly

polarized light in a
visible light region
and specifying the
apparent  circular|
dichromatic

absolute value by
selective reflection
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to a specific value
or above.
SOLUTION: The
molding comprise
various light
crystal high
polymers  (liquid
crystal polyester,
etc.), and more
particularly a
cellulose deriv.
insofar as a chiral
nematic liquid|
crystal layer may
be formed. The
molding

comprising the
cellulose deriv. in
such a manner has

the selective
maximum of the
circularly

polarized light in a
wavelength region
of 300 nm and
more particularly
visible light
region. Further, the
apparent  circular|
dichromatic

absolute value by
the selective
reflection is
&#8805;2,000 m-.
The process for|
producing this
molding comprises
a stage for first
constituting  the

liquid crystal
phase by bringing
the molding

composed of the
high polymer
capable of forming
the liquid crystal
phase into contact
with solvent vapor
and a stage for

removing the
solvent from the
molding after

forming the liquid|
crystal phase. The
selective reflective
moldings may be
efficiently
produced by such
stages. COPYRIG
HT:
(©)1999,JPO&Japi
0

US56290

05/1

Revol,

Pulp and

Solidified

Solid films with
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S55A 3/19 |Jean Paper liquid crystals
97 |Francois |[Research [of  cellulose
Godbout, [Institute |with optically
Donat L. |[of Canada |variable
Gray, properties
Derek G
WO1995 [08/1 [REVOL, |PULP SOLIDIFIED
021901A |7/19 |Jean-Franc| AND LIQUID
1 95 |ois [[PAPER [CRYSTALS
GODBOU [RESEAR |OF
T, CH CELLULOSE
(Joseph), [INSTITU |WITH
Donat, TE  OF|OPTICALLY
Louis [|CANADA|VARIABLE
GRAY, | REVOL,|PROPERTIES
Derek, Jean-Fran
Geoffrey [cois |
GODBOU
Ta
(Joseph),
Donat,
Louis |
GRAY,
Derek,
Geoffrey
EP74511 [12/0 [REVOL, [Pulp and|SOLIDIFIED
2A1 4/19 |Jean Paper LIQUID
96 |Francois |[Research [CRYSTALS
GODBOU (Institute |OF
T, of Canada |CELLULOSE
(Joseph), WITH
Donat, OPTICALLY
Louis | VARIABLE
GRAY, PROPERTIES
Derek,
Geoffrey
EP74511 [09/2 [REVOL, [Pulp and|SOLIDIFIED
2B1 0/20 |Jean Paper LIQUID
00 |Francois |[Research [CRYSTALS
GODBOU [Institute |OF
T, of Canada |CELLULOSE
(Joseph), WITH
Donat, OPTICALLY
Louis | VARIABLE
GRAY, PROPERTIES
Derek,
Geoffrey

novel optical
properties are
produced from
colloidal
suspensions of]
cellulose
crystallites; the
colloidal
suspensions  are
prepared by acid
hydrolysis of]
crystalline
cellulose under
carefully
controlled
conditions; the
solid materials
possess a
helicoidal
arrangement of the
constituent
crystallites; by
appropriate
selection of
conditions for
preparation  and

treatment of the
colloidal

suspensions, solid|
films are produced|

that reflect
circularly

polarized  visible
light; the

wavelength of the
reflected light can
be controlled to
give colours across
the visible
spectrum from red

to violet, and if]
necessary to
infrared and
ultraviolet

wavelengths. The

reflected iridescent
colours arise from
optical interference
effects, and change
with the viewing
angle; this makes

the materials
ideally suited for|
optical
authenticating
devices, since no
printing or
photocopying
technique can
reproduce this
effect;
furthermore, they
are casily
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distinguishable
from other optical
interference
devices since they
have additional
optical properties.

| H O N

N

Tom
Lindstrom

STFI-PACKF
ORST
Department
of Materials
Stockholm,
Sweden

US20020 |05/3 |Westman, |None Process for the|]A process for the
062938A [0/20 [Caroline | production  of|production of]
1 02 |Lindstrom paper paper from an
, Tom | aqueous
Laine, suspension
Janne | containing
Norell, cellulosic  fibers,
Maria and optional
US65514 |04/2 |Westman, |Akzo Process for thelfillers, which
57B2 2/20 |Caroline ||Nobel production  of|comprises draining
03 |Lindstrom [N.V. paper the suspension to
, Tom | obtain a paper web
Laine, and subjecting the
Janne | obtained paper
Norell, web to impulse
Maria pressing by
passage through at
least one press nip
having at least one
heated roll which
is in contact with
the web and heated
to a temperature
above 100 - C.,
wherein a
chemical  system
comprising a
polymer
component and
micro-or
nanoparticles are
added to  the
suspension or the
paper web before
the paper web
passes the press
nip of the impulse
unit.
US49117 |03/2 |Lindstrom |STFI Paper The present
90A 7191, Tom | production invention relates to
90 [Hallgren, a process for
Hans | obtaining retention
Hedborg, of the manufacture
Fritz of paper, whereby

one adds a
cationic, high
polymer

polysaccharide at
the preparation of]
a stock of paper|
pulp; that one adds

an anionic
aluminium
compound, or a

combination of an
aluminium salt and
an alkali or an acid
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to the formation in
situ of such an
anionic aluminium
compound
immediately prior|
to the head box,
whereby pH
immediately prior|
to the head box is
kept at pH 7 to 8.

US48245
23A

04/2
5/19
&9

Wagberg,
Lars E. R.
|
Lindstrom
, Tom S.
C.

Svenska
Traforskni
ngsinstitut
et

Method of
making paper
with high filler
content

The invention
relates to a method
for producing
paper by  the
addition of a
retention-dry
strength agent
system. The
system consists
of< P><P>cationic
starch  with a
substitution degree
of at least 0. 005 in
an amount of at
least
1%,<P><P>anioni
c high-polymer
with a molecular
weight greater than
10.sup.6 and in an
amount of 0.003-0.
5%,
and<P><P>cationi
c synthethic
polymer in an
amount of 0.
005-0.5%.

US43626
00A

12/0
7/19
82

Lindstrom
, Tom S.
C. |
Westman,
Lennart H.

AB
CASCO |
Svenska
Traforskni
ngsinstitut
et

Use of]
polyalkylene

oxides for the
separation  of]
cellulose fibres

Unbleached
sulphae fibres are
chemically
separated from
other fibres by the
use of  high
molecular
polyalkylene
oxides, preferably
polyethylene
oxide. The
polyalkylene
oxides are added to
aqueous
suspensions of]
fibre mixtures and
hereby flocculates
unbleached
sulphate fibres in a
selective  manner
and the flocks can
be separated by
known  methods
such as
sedimentation,
flotation, filtration
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etc. Use of]
polyalkylene
oxides for|
selective
flocculation of]
unbleached
sulphate fibres
gives the
possibility of]
upgrading for

example recovered
fibres, broke and

secondary  fibre

raw materials.
WO02007 [08/1 [LINDSTR |STFI-PACIMETHOD The present
091942A (6/20 {3 M, Tom |[KFORSK |FOR THE|invention provides
1 07 |ANKERF |AB [IMANUFACT |a  method for
ORS, LINDSTR |URING OF|treatment of]
Mikael |[3M, Tom ||[MICROFIBRI [chemical pulp for
HENRIKS|ANKERF |LLATED the manufacturing
SON, ORS, CELLULOSE |of microfibrillated

Gunnar  [Mikael | cellulose

HENRIK comprising the
SSON, following steps: a)
Gunnar providing a

hemicellulose

containing pulp, b)
refining said pulp
in at least one step
and treating said|
pulp with one or
more wood
degrading enzymes
at a relatively low
enzyme  dosage,
and c)
homogenizing said

pulp thus
providing s aid
microfibrillated
cellulose.
According to a
second aspect of]
the invention a
microfibrillated
cellulose

obtainable by the
method according
to the first aspect
is  provided

According to a
third aspect of the
invention, use of]

said
microfibrillated
cellulose according
to the second
aspect in food
products, paper]
products,
composite
materials, coatings
or in rheology
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modifiers (e.g.
drilling muds) is
provided .

WO02006
121385A
1

11/1
6/20
06

BANKE,
Karl
LINDSTR
i M, Tom

KORSN }
S AB

FREE
CLAY-COATE
D
CELLULOSIC
FIBERS FOR
COMPOSITES
AND A
METHOD OF
PRODUCING
THEM

EP18800
56A1

0172
3/20
08

BANKE,
Karl
LINDSTR
iM, Tom

KORSN }
S AB

FREE
CLAY-COATE
D
CELLULOSIC
FIBERS FOR|
COMPOSITES
AND A
METHOD OF
PRODUCING
THEM

A method
producing
clay-coated
cellulosic fibers is
described. The
method comprises
the steps of a)
mixing an aqueous
cationic
polyelectrolyte
solution and
aqueous
suspension of]
cellulosic fibers to
render a positive
surface charge to
the fibers, D)
adding an aqueous
slurry of swollen
exfoliated clay
flakes or swollen
homogenized clay
particles having an
average  particle
size in the range of]
0.4-1.6 Vm to the
mixture of a) to
coat the charged
fibers with the clay
flakes or the clay
particles, c)
dewatering and
drying the mixture
of b) to yield a
masse of]
clay-coated fibers
having a dry solids
content of 85 to
95%, d)
transporting  the
mass of ¢) to a
defibrator ~ where
the mass is
defibrated to yield
free  clay-coated
cellulosic  fibers,
which are
optionally dried to
a dry  solids
content exceeding
95%. Further, free
clay-coated
cellulosic  fibers
having a coating of]
exfoliated clay
flakes or clay
powder having an
average  particle
size of 0.4-1.6 Vm
and a dry solids

of]
free

an
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content exceeding
95% are disclosed.
These fibers are
suitably used as

dispersed
components in
composite
materials, such as
thermoplastic
polymers.
9 |WO02005 [12/2 [GLAD STFI METHOD The present
124020A [9/20 [NORDM |PACKFO [FOR invention provides,
1 05 |[ARK, RSK AB [MANUFACT [according to a first
Gunborg | URING aspect a method
LINDSTR PAPER  OR|for manufacturing
1M, Tom SIMILAR paper or
10 [EP17590 [03/0 [GLAD-N [STFI-Pac [METHOD |paperboard,
S8A1  [7/20 |ORDMAR [kforsk AB |[FOR wherein the a) the
07 |K, MANUFACT |pulp is treated with
Gunborg | URING CMC or a
LINDSTR PAPER OR/derivative thereof]
1 M., Tom SIMILAR or an amphoteric

CMC derivative,
thereby forming a
stock , b)
filler/pigment  is
treated with a
cationically active
polymer with an
addition of]
approximately
from 0.015 % to
1.5 %, preferably
from 0.03 % to
0.6 %, most
preferred
approximately

0.3 % ; and c) the
thus treated
filler/pigment  is
added to the stock,
comprising at least
10 treated fibres
(may be up to
100%) according
to step a). The
present invention

also provides,
according to a
second aspect,
paper or
paperboard

obtainable by the
above method
according to the
first aspect.

According to a
third aspect of the
invention, use of]
paper or paper
board according to
the second aspect
of the invention for|
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the manufacture of]

liquid board,
communication

paper, packaging
paper, liner or
board is provided.

11 [WO2005 |09/0 [LINDSTR [STFI, MODIFYING |[The present
080678A [1/20 [3 M, Tom |SKOGSI |CELLULOSE [invention provides
1 05 NDUSTR [FIBRES BY|a method for the

INS USING modification of]
TEKNISH|AMPHOTERI |lignocellulosic

A C materials.
FORSKNI|CELLULOSE |[Cellulose  fibres
NGSINST [DERIVATIVE |[are treated with an
ITUT AB aqueous

12 |EP17162 |11/0 [LINDSTR [STFI, MODIFYING |electrolyte-contain

88A1 2/20 |3 M, Tom |Skogsindu|CELLULOSE [ing solution of an
06 strins FIBRES BY|amphoteric
Tekniska |USING cellulose
Forskning [AMPHOTERI [derivative for at
sinstitut; |[C least 5 minutes at a
AB CELLULOSE |temperature of at
DERIVATIVE |least 50 —= C. The
pH during the
treatment is
approximately
1.5-4.5 or higher
than 11; or the
concentration  of]
the electrolyte is
approximately
0.0001-0.05 M iff
the electrolyte has
monovalent
cations, or|
approximately
0.0002-0.1 M iff
the electrolyte has
divalent  cations.
Further the
invention relates to
products
obtainable by the
above mentioned
method and uses of]
said products for|
manufacturing
paper with a high
wet strength and
rayon fibres.

13 [WO02004 [03/1 [LINDSTR [STFI, METHOD The present
022850A [8/20 [3 M, Tom |SKOGSI |FOR SIZING]invention provides,
1 04 NDUSTR |OF PAPER OR|according to a first

INS PAPERBOAR |aspect, a method
TEKNISK|D. for internal sizing
A of  paper or|
FORSKNI paperboard

NGSINST wherein CMC
ITUT AB modified cellulose

14 |EP15431 |06/2 [LINDSTR [STFI, METHOD fibres are treated
96A1 2/20 |3 M, Tom |Skogsindu[FOR SIZING|with a synthetic

05 strins OF PAPER OR|sizing agent, in the

presence of an
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Tekniska
Forskning
sinstitut;
AB

PAPERBOAR
D.

electrolyte
whereby the
conductivity of the
suspension is at
least 1.0 mS/cm.
The present
invention also
provides,
according to a
second aspect,
paper or
paperboard
obtainable by the
above method.
According to a
third aspect of the
invention use of]
paper or paper
board according to
the second aspect
of the invention for|
the manufacture of]
liquid board,
communication
paper, packaging
paper, liner or
board is provided.

10

15

W02002
025013A
1

03/2
8/20
02

WESTMA
N7
Caroline |
LINDSTR
1M, Tom |
LAINE,
Janne |
NORELL,
Maria

AKZO
NOBEL
N.V.
EKA
CHEMIC
ALS AB

A PROCESS
FOR THE
PRODUCTIO
N OF PAPER

16

EP13191
05A1

06/1
8/20
03

WESTMA
N7
Caroline |
LINDSTR
AM, Tom |
LAINE,
Janne |
NORELL,
Maria

Akzo
Nobel

N.V. | Eka

Chemicals
AB

A PROCESS
FOR THE
PRODUCTIO
N OF PAPER

A process for the
production of]
paper from an
aqueous
suspension
containing
cellulosic  fibers,
and optional
fillers, which
comprises draining
the suspension to
obtain a paper web
and subjecting the
obtained paper
web to impulse
pressing by
passage through at
least one press nip
having at least one
heated roll which
is in contact with
the web and heated
to a temperature
above 100 - C,

wherein a
chemical  system
comprising a
polymer

component and
micro-or

nanoparticles are
added to  the
suspension or the
paper web before
the paper web
passes the press
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nip of the impulse
unit.

11

17 |WO2001 |03/2 [LINDSTR |STFI METHOD

021890A |9/20 |3 M, Tom | FOR

1 01 |GLAD-N MODIFYING
ORDMAR CELLULOSE-
K, BASED
Gunborg | FIBER
RISINGE MATERIAL
R, Gunnel
| LAINE,
Janne

18 |EP12403 |09/1 [LINDSTR |STFI METHOD
89A1 8/20 {3 M, Tom | FOR
02 |GLAD MODIFYING

NORDM CELLULOSE-
ARK, BASED
Gunborg | FIBER
RISINGE MATERIAL
R, Gunnel
| LAINE,
Janne

A method for
modifying
cellulose  fibers;
which are treated
for at least 5
minutes with an
aqueous  solution
of CMC or|
CMC-derivative
containing
electrolyte at a
temperature of at
least
approximately 100
- C, and the pH
during the
treatment is
approximately
1.5-4.5, or higher
than 11; or the
concentration  of]

electrolyte is
approximately
0.001-0.5 M, if the
electrolyte has
monovalent
cations, or|
approximately

0.0002-0.5 M, if]
the electrolyte has
divalent  cations,

and cellulose
fibers that have
been modified

according to this
method, and use of]
the modified
cellulose fibers for
the manufacture of]
rayon fibers. A
method for the
manufacture of]
paper with a high

wet strength,
whereby an
aqueous

suspension of]

cellulose fibers is
produced, and the
cellulose fibers are
modified as
described  above,
and  wet-strength
agent is added to
the aqueous
suspension;  and|
paper with a high
wet strength
manufactured
according to this
method.
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12 19 |EP27620 |07/2 |Lindstr = , [STFI Paper The present
0Al 7/19 | Tom | production invention relates to
88  [Hallgren, a  process for
Hans | obtaining retention
Hedborg, at the manufacture
Fritz of paper, whereby
20 (EP27620 |04/1 |Lindstr + , [STFI Paper one  adds a
0B1 7/19 [Tom | production cationic, high
91 [Hallgren, polymer
Hans | polysaccharlde at
Hedborg, the preparation of]
Fritz a stock of paper
pulp; that one adds
an anionic
alumi-nium
compound, or a
combination of an
aluminium salt and
an alkali or an acid
to the formation
insitu of such an
anionic aluminium
compound
immediately prior|
to the head box,
whereby pH
immediately prior|
to the head box is
kept at pH 7 to 8.
13 21 |WO1985 |06/2 [WA0oGBE |SVENSK [METHOD OF|Method for
002635A [0/19 |RG, Lars,|]A TR FMAKING producing  paper
1 85 |Erik, FORSKNI|PAPER WITH|by the addition of]
Rudolf  |[NGSINST|HIGH FILLER|a retention - dry
LINDSTR [ITUTET |CONTENT strength agent
*, Tom,|WAoGBE system. The
Sture, RG, Lars, system consists of:
Christer  |Erik, cationic starch
Rudolf | with a substitution
LINDSTR degree of at least
+ . Tom, 0.005 in an amount
Sture, of at least 1%;
Christer anionic high-
22 [EP19883 [10/2 [WAGBER [SVENSK [METHOD OF|Polymer with  a
2A1 9/19|G,  Lars[A TR }MAKING  [molecular weight
86 |Erik,  |FORSKNI|PAPER WITH|greater than 106
Rudolf  |[NGSINST|HIGH FILLER[3nd in amount off
LINDSTR |ITUTET |CONTENT  |0-003 - 0. 5% and
I M. Tom cationic synthetlc
Sture. polymer in an
Christer amgunt of 0.005 -
23 |EP19883 |12/1 [WAGBER [SVENSK |[METHOD OF 0.5%.
2Bl 4/19 |G, Lars,|JA TR FMMAKING
88 |Erik, FORSKNI|PAPER WITH
Rudolf  |INGSINST[HIGH FILLER|
LINDSTR [ITUTET |[CONTENT
iM, Tom,
Sture,
Christer
24 |DE1988301/1 [WAGBER |None HERSTELLU
2T1 5/19 |G ERIK NGSVERFAH
87 |RUDOLF REN VON
LARS PAPIER MIT
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S-196 33 HOHEM
KUNGSA FRLLMITTEL
ENGEN GEHALT.
SE |
LINDSTR
OEM
STURE
CHRISTE
R TOM
S-191 72
SOLLEN
TUNA SE
14 | 25 |EP32364 [07/2 |Lindstr * , [AB Use of|Unbleached
Al 2/19 |Tom Sture]/ CASCO ||polyalkylene [sulphate fibres are
81 |Christer |[SVENSK |oxides for the|chemically
Westman, [A TR ||separation of|separated from
Hans FORSKNI|cellulose fibres [other fibres by the
Lennart |[NGSINST use  of  high
ITUTET molecular weight
26 [EP32364 [02/2 |Lindstr - , |AB Use of|poly-alkylene
Bl 3/19 |Tom Sture|CASCO ||polyalkylene ~|0Xides, preferably
83 [Christer ||SVENSK |oxides for the|polyethylene
Westman, [A TR |Ffseparation  off oxide. The
Hans FORSKNI [cellulose fibres |Poly-alkylene
Lennart |NGSINST oxides are added to
ITUTET aqueous
suspensions of the
fibre mixtures and
hereby flocculate
unbleached
sulphate fibres in a
selective  manner
and the flocks can
be separated by
known  methods
such as
sedimentation,
flotation,
filtra-tion, etc. Use
of  polyalkylene
oxides for
selective
flocculation of]
unbleached
sulphate fibres
gives the
possibility of]
upgrad-ing for
example recovered
fibres, broke and
secondary fibre
raw materials.
R Lars The Royal 1 1 |[WO02006 |11/1 |[BERGLU |AKZO PROCESS The invention
ry [ Berglund | Institute of 120194A |6/20 IND, Lars,|NOBEL |FOR relates to a process
T Technology 1 06 |Erik [IN.V. GRINDING  |for grinding
_ (KTH) KARLSS CELLULOSE |[cellulose ether
— School of ON, ETHER comprising the
T Engineering Birgit, steps of: a)
~ Sciences Tora, grinding a
Stockholm, Gunvor cellulose ether
Sweden 2 |EP18799 [01/2 |BERGLU |Akzo PROCESS comprising 20 to
43A1 3/20 [ND, Lars,|Nobel FOR 90 wt% of water,
08 |Erik [N.V. GRINDING _ |based on the total
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KARLSS CELLULOSE |weight of cellulose
ON, ETHER ether and water,
Birgit, and a cationic
Tora, surfactant in a
Gunvor mill; and b)
optionally drying
the mixture while
grinding, prior to
or following the
step of grinding.
US20050 [08/1 [Berglund, |None Process for the]A  water-soluble
176951A |1/20 |Lars | manufacture oflmethyl cellulose
1 05 |Johansson, methyl ether, having a
Karl Axel | cellulose ether |flocculation point
Sundberg, below 100 - C., is
Kenneth manufactured by
WO02003 [06/1 |IBERGLU [AKZO PROCESS reacting ~ methyl
048211A |2/20 IND, Lars |[NOBEL |FOR THE|chloride and a
1 03 |JOHANSS|NV MANUFACT |cellulose activated
ON, URE OF|by mercerising the
Karl-Axel METHYL cellulose with
| CELLULOSE |aqueous alkali in
SUNDBE ETHER the presence of a
RG, C2-C3 alkyl
Kenneth chloride as a
EP14538 [09/0 |BERGLU [Akzo PROCESS reaction medium at
63A1 8/20 [ND, Lars ||[Nobel NV [FOR THE|a temperature from
04 |[JOHANSS MANUFACT [65- C.to 90 - C.
ON, Karl URE OF|and at a pressure
Axel | METHYL from 3 to 15 bar.
SUNDBE CELLULOSE |The weight ratio
RG, ETHER between the
Kenneth cellulose and the
EP14538 [04/2 |BERGLU [Akzo PROCESS C2-C3 alkyl
63B1 5/20 IND, Lars |[Nobel NV |[FOR THE|chloride is
07 |JOHANSS MANUFACT |normally from 1:1
ON, URE OF|to 1:5. The use of
Karl-Axel METHYL the reaction
| CELLULOSE |medium makes it
SUNDBE ETHER possible to
RG, produce at a low
Kenneth pressure  methyl
DE60219 [01/1 [BERGLU [Akzo VERFAHREN |cellulose ether at a
819T2 7/20 IND, Lars |[Nobel ZUR good rate.
08 [JOHANSSIN.V., HERSTELLU
ON, Arnheim/ NG VON
Karl-Axel |Arnhem, |METHYLCEL
| NL LULOSEETH
SUNDBE ER
RG
Kenneth
7| Laurent | CERMAV-C US69670 (11/2 |Heux, Centre Microfibrillate |The invention
5| Heux NRS 27B1 2/20 |Laurent |[National |d and/or[concerns aj
> (Centre de 05 |Bonini, |[de lajmicrocrystallin [colloidal
=2 Recherches Celine Recherche |e dispersion, in|dispersion, in an
sur les Scientifiq [particular  of|organic solvent, of]
Macromolecu ue cellulose, in an|la microfibrillated
les Vegetales) organic solvent |and/or
France WO02000 |12/2 |[HEUX, |CENTRE [MICROFIBRI [microcrystalline
077088A |1/20 [Laurent |[NATION |LLATED particles  of  a
1 00 |BONINIL, |AL DE|AND/OR fibrillated organic
Celine LA MICROCRYS |[substance selected
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RECHER |TALLINE
CHE DISPERSION,
SCIENTI |[IN
FIQUE |PARTICULAR
OF
CELLULOSE,
IN AN
ORGANIC
SOLVENT
EP11922 [04/0 |[HEUX, |CENTRE |[MICROFIBRI
15A1 3/20 |Laurent |[NATION |LLATED
02 |BONINI, |AL DE|AND/OR
Celine LA MICROCRYS
RECHER |TALLINE
CHE DISPERSION,
SCIENTI |IN
FIQUE |PARTICULAR
(CNRS) |[OF
CELLULOSE,
IN AN
ORGANIC
SOLVENT
EP11922 [11/0 [HEUX, |CENTRE |MICROFIBRI
15B1 9/20 |Laurent |[NATION |LLATED
05 |BONINI, |AL DE|AND/OR
Celine LA MICROCRYS
RECHER |TALLINE
CHE DISPERSION,
SCIENTI |IN
FIQUE |PARTICULAR
(CNRS) |OF
CELLULOSE,
IN AN
ORGANIC
SOLVENT
DE60023 [07/2 [HEUX, |Centre DISPERSION
893T2  |0/20 |Laurent ||National [VON
06 |BONINI, |de 1lajMIKROFIBRI
Celine Recherche |LLEN
Scientifiq [UND/ODER
ue VON
(CNRS), [MIKROKRIST
Paris, FR |ALLEN,
INSBESONDE
RE VON
ZELLULOSE,
IN EINEM
ORGANISCH
EN L E!
SUNGSMITT
EL
FR27947 [12/1 [HEUX CENTRE |DISPERSION
62A1 5/20 |ILAUREN |NATION [DE
00 |T JAL  DE[MICROFIBRI
BONINI |LA LLES ET/OU
CELINE |RECHER [DE
CHE MICROCRIST
SCIENTI |AUX,
FIQUE |NOTAMMEN
CNRS T DE
Etablisse |CELLULOSE,
ment DANS UN

among the group
consisting of]
cellulose,  chitin,
polysaccharides
such as pl1-3
glucan, B 1-3
xylan and Bl1—4
mannan,  further
containing a
compound having
a hydrophilic part
and a hydrophobic
part.
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public - |SOLVANT
caractere |ORGANIQUE
scientifiqu
e et
technologi
que
7| Alain Ecole US20060 |05/1 [Cavaille, [None Reinforced The invention
5 | Dufresne | Francaise de 102869A |8/20 |Jean Yves | ionic relates to a solid
> papeterie et 1 06 |Dufresne, conducting ionic  conducting
=2 des Industries Alain | material, use|material which can
Graphiques Paillet, thereof infbe wused as an
rue de la Michel | electrodes and|electrolyte or as a
Papeterie, Azizi electrolytes component of a
Grenoble, Samir, My composite
France Ahmed electrode. The
Said | material comprises
Alloin, a polymer matrix,
Fannie | at least one ionic
Sanchez, species and at least
Jean Yves one reinforcing
WO02004 [12/3 |CAVAILL [INSTITU |REINFORCE [agent. The
001888A [1/20 |E, T D IONIC|polymer matrix is
2 03 |Jean-Yves [NATION [CONDUCTIN |a solvating
| AL G polymer optionally
DUFRES [POLYTE |[MATERIAL, [having a polar
NE, Alain|CHNIQU |USE character, a
| E DE|THEREOF IN|non-solvating
PAILLET, |[GRENOB [ELECTRODE [polymer carrying
Michel |[LE s AND|acidic ionic
MY CAVAILL |ELECTROLY |groups, or a
AHMED |[E, TES mixture of a
SAID, Jean-Yves solvating or|
Azizi, | non-solvating
Samir  ||DUFRES polymer and an
ALLOIN, [NE, Alain aprotic polar
Fannie ||| liquid. The ionic
SANCHE |PAILLET, species 1S an 1onic
Z, Michel | compound selected
Jean-Yves (MY from salts and
AHMED acids, said
SAID, compound being in
Azizi, solution in the
Samir | polymer matrix, or
ALLOIN, an  anionic  Or
Fannie | cationic ionic
SANCHE group fixed by
Z, covalent bonding
Jean-Yves on the polymer, or|
EP15203 [04/0 [CAVAILL [INSTITU |[REINFORCE |a combination of]
18A2  |6/20 [E,  Jean|T D IONIC|the  two.  The
05 |Yves |[NATION |CONDUCTIN |[reinforcing  agent
DUFRES |AL G is a cellulosic
NE, Alain|POLYTE [MATERIAL, |material —or a
| CHNIQU |USE chitin.
PAILLET, |E DE|THEREOF IN
Michel ||GRENOB [ELECTRODE
MY LE S AND
AHMED ELECTROLY
SAID, TES
Azizi,
Samir,
Appt 3, no
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003 |

ALLOIN,
Fannie |
SANCHE
Z, Jean
Yves, Le
Chaboud
FR28412 [12/2 |CAVAILL [INSTITU |MATERIAU A
55A1 6/20 |E JEAN|T CONDUCTIO
03 |YVES |[NATION [N IONIQUE
DUFRES |AL RENFORCE,
NE POLYTE [SON
ALAIN |[CHNIQU |UTILISATION
PAILLET (E DE[DANS  LES
MICHEL ||GRENOB |[ELECTRODE
MY LE S ET LES
AHMED ELECTROLY
SAID TES
AZIZI
SAMIR |
ALLOIN
FANNIE |
SANCHE
Z JEAN
YVES
7 |CavailleJe| Institut-natio WO02007 [07/1 |CHAZOT, [INSTITU |THIN A light granular
5| an-Yves [nal-des-scien 080335A [9/20 |Jean-Dani |T DOUBLE material is placed
> ces-appliquee 2 07 el [INATION [WALL in the cavity (4)
=2 s-GEMPPM, GUYADE |AL DES|STRUCTURE |[situated between
Lyon, France R, SCIENCE |WITH the two panels (2,
Jean-Louis|S SOUND 3) of the double
| APPLIQU[INSULATION |[wall, said light
CHAZEA [EES | granular material
U, Laurent|CHAZOT, being a porous or|
| Jean-Dani microporous
CAVAILL el | material, for
E, GUYADE example, the
Jean-Yves |R, grains (5) of which
Jean-Loui are not bound to
] | one another or to
CHAZEA the panels (2, 3).
U, The addition of]
Laurent | such a granular
CAVAILL material improves
E, in particular the
Jean-Yves sound insulation of]
FR28963 [07/2 [CHAZOT [INSTITU [STRUCTURE [the double wall at
31A1 0/20 |JEAN T DE DOUBLE|low frequencies,
07 |DANIEL |[NATION [PAROI around the
GUYADE |[AL DES|MINCE AVEC]|frequency of]
R JEAN|SCIENCE |[ISOLATION |respiration of this
LOUIS |IS ACOUSTIQU |double wall. This
CHAZEA |APPLIQU|E"" structure is
U EES applicable to
LAUREN |[Etablisse dividing partition
T |[ment walls for buildings,
CAVAILL [public to  soundproofing
E JEAN of vehicles, and to
YVES machine cowling.
EP78301 [07/0 [Cavaille, |ATOCHE |Conductive On  décrit des
5A1 9/19 |Jean Yves (M ELF|cellulose microfibrilles  de
97 |Flandin, [SA microfibrils cellulose rendues
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Lionel and composites|conductrices  de
incorporating |l'électricité par un
same revétement de

FR27433 [07/1 |CAVAILL |[ATOCHE |MICROFIBRI [polypyrrole, et leur
71A1 1/19 |[E JEAN|M  ELF|LLES DE|procédé
97 |YVES SA CELLULOSE |d'obtention  sous

NICOLAS CONDUCTRI [forme de

FLANDIN CES ET|dispersions

LIONEL COMPOSITES|colloidale. On les

JEAN LES incorpore a des

CLOVIS INCORPORA |latex polyméres a
NT partir desquels il

est possible de
réaliser des
composites
auxquels les
microfibrilles  de
l'invention
communiquent
leurs intéressantes
propriétés de
renfort et d'agents
conducteurs de
1'¢lectricité.
US20060 [05/1 |Cavaille, |None Reinforced The invention
102869A |8/20 |Jean Yves | ionic relates to a solid
1 06 |Dufresne, conducting ionic  conducting
Alain | material, use|material which can
Paillet, thereof inlbe used as an
Michel | electrodes and|electrolyte or as a
Azizi electrolytes component of a
Samir, My composite
Ahmed electrode. The
Said | material comprises
Alloin, a polymer matrix,
Fannie | at least one ionic
Sanchez, species and at least
Jean Yves one reinforcing
WO02004 [12/3 |CAVAILL [INSTITU |REINFORCE [|agent. The
001888A [1/20 [E, T D IONIC|polymer matrix is
2 03 |Jean-Yves [NATION |CONDUCTIN |a solvating

| AL G polymer optionally

DUFRES [POLYTE |MATERIAL, |having a polar

NE, Alain|CHNIQU |USE character, a

| E DE(THEREOF IN|non-solvating

PAILLET, |[GRENOB [ELECTRODE [polymer carrying

Michel |[LE IS AND|acidic ionic

MY CAVAILL |[ELECTROLY |groups, or a

AHMED [E, TES mixture of a

SAID, Jean-Yves solvating or

Azizi, | non-solvating

Samir |IDUFRES polymer and an

ALLOIN, |NE, Alain aprotic polar

Fannie ||| liquid. The ionic

SANCHE |PAILLET, species 1s an ionic

Z, Michel | compound selected

Jean-Yves (MY from salts and

AHMED acids, said
SAID, compound being in
Azizi, solution in the
Samir | polymer matrix, or
ALLOIN, an  anionic  or
Fannie | cationic ionic
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SANCHE group fixed by
Z, covalent bonding
Jean-Yves on the polymer, or|
7 |EP15203 |04/0 |CAVAILL |[INSTITU [REINFORCE |a combination off
18A2 6/20 (E, Jean|T D IONIC|the  two. The
05 |Yves |[NATION |CONDUCTIN |reinforcing —agent
DUFRES [AL G is a cellulosic
NE, Alain|POLYTE |MATERIAL, [material or a
| CHNIQU |[USE chitin.
PAILLET, |E DE|THEREOF IN
Michel ||GRENOB [ELECTRODE
MY LE S AND
AHMED ELECTROLY
SAID, TES
Azizi,
Samir,
Appt 3, no
003 |
ALLOIN,
Fannie |
SANCHE
Z, Jean
Yves, Le
Chaboud
8 |FR28412 |12/2 |[CAVAILL |INSTITU [MATERIAU A
55A1 6/20 [E  JEAN|T CONDUCTIO
03 |[YVES |INATION [N IONIQUE
DUFRES |AL RENFORCE,
NE POLYTE |SON
ALAIN ||[CHNIQU |UTILISATION
PAILLET (E DE|DANS LES
MICHEL ||GRENOB |[ELECTRODE
MY LE S ET LES
AHMED ELECTROLY
SAID TES
AZIZ1
SAMIR |
ALLOIN
FANNIE |
SANCHE
Z JEAN
YVES
9 [US61175 ]09/1 |Cavaille, [Rhodia Surface-modifi |Cellulose
45A 2/20 |Jean Yves ||Chimie ed cellulose|microfibrils, in
00 |Chanzy, microfibrils, |particular for use
Henri | method forfas a reinforcing
Fleury, making thelfiller or structuring
Etienne | same, and use|agent in composite
Sassi, Jean thereof as a|materials, a
Francois filler in|method for making
composite same, and
materials composite
10 {WO1997 |04/1 [CAVAILL [RHONE- |SURFACE-M [materials
012917A [0/19 |E, POULEN (ODIFIED containing said
1 97 |Jean-Yves |C CELLULOSE |microfibrils, are
| CHIMIE |MICROFIBRI [disclosed.
CHANZY, LS, METHOD|Specifically, said
Henri | FOR microfibrils ~ are
FLEURY, MAKING surface-modified
Etienne | SAME, AND|cellulose
SASSI, USE microfibrils  with
Jean-Franc THEREOF AS|an L/D ratio higher|
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ois

A FILLER IN

higher than 100,

COMPOSITE |and an average
MATERIALS [diameter of 1-50
11 |EP85258 [07/1 [CAVAILL [RHODIA |SURFACE-M |nm, where L is the
8A1 5/19 (E, Jean|CHIMIE |ODIFIED length  of the
98 [Yves | CELLULOSE |microfibril and D
CHANZY, MICROFIBRI |is its  average
Henri | LS, METHOD|diameter. At least
FLEURY, FOR 25% by number of]
Etienne | MAKING the hydroxyl
SASSI, SAME, AND|functions on the
Jean USE surface of the
Francois THEREOF AS|microfibrils  are
A FILLER INl|esterified by at
COMPOSITE |least one organic
MATERIALS |compound
12 |EP85258 [01/0 [CAVAILL [RHODIA [SURFACE-M |[including at least
8B1 8/20 |E, CHIMIE |ODIFIED one function
03 |Jean-Yves CELLULOSE [capable of reacting
| MICROFIBRI |with the hydroxyl
CHANZY, LS, METHOD|grtoups ~ of  the
Henri | FOR cellulose. As a
FLEURY, MAKING result, when the
Etienne | SAME, AND organic compound
SASSI, USE is a compound that
Jean-Franc THEREOF AS|includes  acetyl
ois A FILLER IN|groups such as
COMPOSITE |acetic acid, said
MATERIALS |microfibrils are
13 |FR27393 |04/0 [CAVAILL |RHONE |MICROFIBRI us.ed o as a
83A1  |4/19|E JEAN|POULEN [LLES  DE[reinforcing filler in
97 [YVES |C CELLULOSE [@ ~ material
NICOLAS|RHODIA |A SURFACE|c0omprising
| AG MODIFIEE-p |cellulose acetate as
CHANZY |AKTIEN [ROCEDE DE(the ~ polymeric
HENRI  |GESELLS|FABRICATIO [matrix. The filled
DOMINI |CHAFT [N ET|composite material
QUE | UTILISATION |may be shaped to
FLEURY COMME provide  films,
ETIENNE CHARGE moldings, fibers or
Printed DANS LES|Yarns.
from MATERIAUX
MIMOSA COMPOSITES
|  SASSI
JEAN
FRANCOI
S
14 |US61037 [08/1 |Cavaille, |EIf Cellulose Cellulose
90A 5/20 |Jean Yves ||Atochem [microfibril-rein|microfibril
00 [Chanzy, |S forced reinforced polyers,
Henri | polymers and|corresponding
Favier, their latices, powders,
Veronique applications  |films and rods, and
| Ernst, uses thereof.
Benoit Polymer/cellulose
15 |WO1995 109/0 |[CAVAILL |ELF CELLULOSE [composites are
023824A [8/19 |E, ATOCHE |MICROFIBRI |prepared using
1 95 |Jean-Yves [M S.A. ||L-REINFORC |[individualized
| CAVAILL |ED cellulose
CHANZY, |E, POLYMERS [microfibrils with a
Henri  ||Jean-Yves [AND  USES|high form factor,
FAVIER, || THEREOF e.g., tunicin
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Veronique,|CHANZY, microfibrils, as the
Genevieve [Henri | reinforcement. For
| ERNST,|FAVIER, this purpose,
Benoit Veronique reinforced latices
, consisting of a
Genevieve polymer latex and
| ERNST, a stable aqueous
Benoit suspension of said
16 |EP74834 [12/1 |[CAVAILL (ELF CELLULOSE |microfibrils are
8A1 8/19 |E, Jean|ATOCHE |MICROFIBRI |used. Said
96 |[Yves IMS.A. |L-REINFORC |polymers have a
CHANZY, ED wide variety of]
Henri | POLYMERS, [uses, particularly
FAVIER, LATEX, in  paints  and
Veronique, POWDERS, |nanocomposites.
Genevieve FILMS, RODS
| ERNST, MANUFACT
Benoit URED
THEREFROM
AND  USES
THEREOF
17 |EP74834 (09/2 |[CAVAILL (ELF CELLULOSE
8B1 4/19 |E, Jean|ATOCHE |MICROFIBRI
97 |Yves [IM S.A. L-REINFORC
CHANZY, ED
Henri | POLYMERS,
FAVIER, LATEX,
Veronique, POWDERS,
Genevieve FILMS, RODS
| ERNST, MANUFACT
Benoit URED
THEREFROM
AND  USES
THEREOF
18 |DE6950005/0 [CAVAILL |EIf MIT
771T2 7/19 |E, Atochem |CELLULOSE
98 |Jean-Yves [S.A., MICROFIBRI
| Puteaux |LLEN VERST
CHANZY, b RKTE
Henri | POLYMERE,
FAVIER, DARAUS
Veronique HERGESTELL]
| ERNST, TE  LATEX,
Benoit PULVER,
BESCHICHT
UNGEN, ST +
BE UND
IHRE
VERWENDU
NGEN
19 |FR27168 [09/0 |Favier ELF Polymeéres
87A1 8/19 |Veronique |ATOCHE |[renforcés  de
95 |Genevieve M (S.A.) |microfibrilles
| Cavaille de  cellulose,
Jean-Yves latex, poudres,
Nicolas | films, joncs
Chanzy correspondants
Henri R et leurs
Dominiqu applications
e | Ernst
Benoit
Henri | CERMAV-C 1 |US64261 [07/3 |Helbert, [Novozym |Cellulose films|The invention
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Ny

Chanzy

NRS
(Centre de
Recherches
sur les
Macromolecu
les Vegetales)
France

89B1

0/20
02

William
Chanzy,
Henri
Dominiqu

e | Emst,

Steffen
Schulein,
Martin
Husum,
Tommy
Lykke
Kongsbak,
Lars

es A/S

for screening

US20030
049707A
1

03/1
3/20
03

Helbert,
William
Schulein,
Martin
Dela,
Hanne
Chanzy,
Henri,
Dominiqu

e | Ermnst,

Steffen
Husum,
Tommy,
Lykke
Kongsbak,
Lars

Novozym
es A/S

Cellulose films
for screening

US66135
28B2

09/0
2/20
03

Helbert,
William
Chanzy,
Henri
Dominiqu

e | Emst,

Steffen
Hanne
Dela,
Martin
Husum,
Tommy
Lykke
Kongsbak,
Lars

Novozym
es A/S

Cellulose films
for screening

WO02001
025470A
1

04/1
2/20
01

HERBER

T, William

|
CHANZY,

Henri,
Dominiqu
e

ERNST,
Steffen

SCH V)

LEIN,
Martin
HUSUM,
Tommy,
Lykke
KONGSB
AK, Lars

NOVOZY
MES A/S

CELLULOSE
FILMS FOR
SCREENING

EP12223

07/1

HERBER

Novozym

CELLULOSE

relates to a
cellulose film
comprising
microfibrillated
cellulose and to the
use of it for
screening of a

biological
compound and
nucleic acids
encoding al
biological
compound.
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06A1

7/20
02

T, William
|
CHANZY,
Henri,

Dominiqu
e |
ERNST,

Steffen |
SCH V)
LEIN,

Martin |
HUSUM,
Tommy

Lykke |
KONGSB
AK, Lars

es A/S

FILMS FOR
SCREENING

EP12223
06B1

12/2
2/20
04

HERBER
T, William
|
CHANZY,
Henri,
Dominiqu
e |
ERNST,
Steffen |
SCH V)
LEIN,
Martin |
HUSUM,
Tommy
Lykke |
KONGSB
AK, Lars

Novozym
es A/S

CELLULOSE
FILMS FOR
SCREENING

DE60016
951T2

12/1
5/20
05

HERBER
T, William
|
CHANZY,
Dominiqu
e, Henri,
F-38700
La
Tronche,
FR |
ERNST,
Steffen |
SCH V)
LEIN,
Martin |
HUSUM,
Tommy
Lykke |
KONGSB
AK, Lars

Novozym
es A/S,
Bagsvaerd
, DK

ZELLULOSEF
ILME ZUR
DURCHFUEH
RUNG VON
SCREENING-
VERFAHREN

W02000
022224A
1

04/2
0/20
00

CHANZY,
Henri |
DEROO,
Sophie |
FLEURY,
Etienne |
LANCEL
ON-PIN,
Christine |

RHODIA
NYL

METHOD
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The invention
concerns a method
for treating
surfaces to modify
surface properties
thereof, and the
articles comprising
said treated
surfaces. More
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ROCHAT, ARTICLES particularly, it
Sandrine concerns a
9 |EP11234 [08/1 |[CHANZY, |RHODIA |PROCESS treatment method
35A1 6/20 |Henri [|CHIMIE [FOR for depositing a
01 |DEROO, MODIFYING [cellulose  coating
Sophie | THE HAND|fon a  polymer
FLEURY, OF TEXTILE|material surface.
Etienne | SURFACES |The inventive
LANCEL OR method consists in
ON PIN, ARTICLES treating the articles
Christine | MADE WITH]|or surfaces
ROCHAT, SYNTHETIC |comprising at least
Sandrine POLYMERIC |a polymer material
MATERIAL |[surface, such as
10 |EP11234 [01/1 [CHANZY, |[RHODIA [PROCESS polymer yarns,
35B1  [2/20 |Henri  |[CHIMIE [FOR fibres, films, or
05 |DEROO, MODIFYING |articles obtained at
Sophie | THE HAND|least from said
FLEURY, OF TEXTILE[yams, fibres or
Etienne | SURFACES ﬁlms. . The
LANCEL OR mventive treatment
ON PIN, ARTICLES  [consists in
Christine | MADE WITH [contacting said
ROCHAT, SYNTHETIC |surface, more
Sandrine POLYMERIC [particularly in
MATERIAL |synthetic polymer
11 |DE69923 [01/0 [CHANZY, [Rhodia _ |Verfahren zur|With a §01ut10n or
202T2  |5/20 |Henri ||Chimie, |Verinderung [SuSpension of at
06 [DEROO, |Boulogne [des Griffs von|least a cellulose
Sophie  |[Billancour|Textiloberfléich [derivative, then in
FLEURY, |t, FR en oder-|causing the
Etienne | gegenstinden |cellulose to
LANCEL aus precipitate at the
ON-PIN, synthetischemp [Surface. The
Christine | olymerem nventive treatment
ROCHAT, Material enables to modify
Sandrine the surface
12 |[FR27843 [04/1 [CHANZY [RHODIA [PROCEDE DE|Propettics off
85A1  |420 [HENRT |NYL  |TRAITEMEN [synthetic surfaces,
00 |DOMINI T pEglin  particular  to
QUE | SURFACES enhance . their|
DEROO TELLES QUE hydrophily. It also
SOPHIE | SURFACES enables to preserve
FLEURY TEXTILES, [ surfaces made
ETIENNE ET ARTICLES[0f  natural or
| TRAITES artlﬁmal .ﬁ}?r.es
LANCEL their ' initial
ON PIN properties of feel
CHRISTI and comfort at use.
NE |
ROCHAT
SANDRI
NE
13 |US67034 103/0 |Ladouce, |Rhodia Cellulose The invention
97B1 9/20 |Laurence |[Chimie |microfibrils concerns cellulose
04 |Fleury, with modified|microfibrils  with
Etienne | surface, modified surface,
Gousse, preparation characterised  in
Cecile | method  and|that the hydroxyl
Cantiani, use thereof functions  present]
Robert | at the surface of]
Chanzy, the microfibrils are
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Henri | etherified with at
Excoffier, least an organic
Gerard compound
14 [W02000 (03/2 [LADOUC [RHODIA |CELLULOSE |comprising at least
015667A |3/20 |E, CHIMIE [MICROFIBRI [a function capable
1 00 [Laurence | LS WITH|of reacting with
FLEURY, MODIFIED [said hydroxyl
Etienne | SURFACE, [functions, and the
GOUSSE, PREPARATIO |degree of surface
Cecile | N METHOD/substitution (DSs)
CANTIA AND USE|is at least 0.05.
NI, Robert, THEREOF The invention also
| concerns a method
CHANZY, for obtaining said
Henri | microfibrils  and
EXCOFFI their use as agent
ER, for modifying
Gerard viscosity, texture
15 |EP11140 [07/1 [LADOUC |DANISC [CELLULOSE |and/or as
65A1  [1/20 |E, OA/S  |MICROFIBRI [reinforcing filler.
01 |Laurence | LS WITH
FLEURY, MODIFIED
Etienne | SURFACE,
GOUSSE, PREPARATIO
Cecile | N METHOD
CANTIA AND USE
NI, Robert THEREOF
|
CHANZY,
Henri |
EXCOFFI
ER,
Gerard
16 |FR27841 |04/0 [ILADOUC |RHODIA |[MICROFIBRI
07A1 7/20 [E CHIMIE |LLES DE
00 |[LAUREN CELLULOSE
CE | A SURFACE
FLEURY MODIFIEE,
ETIENNE LEUR
| GOUSSE PROCEDE DE
CECILE | PREPARATIO
CANTIA N, ET LEUR
NI UTILISATION
ROBERT |
CHANZY
HENRI
DOMINI
QUE |
EXCOFFI
ER
GERARD
17 |US62880 [09/1 |Clark, Unilever |Treatment for|A laundry
22B1 1/20 |Judith Home &f|fabrics treatment
01 |Mary ||Personal composition
Hopkinson|Care comprising a
, Andrew ||[USA, water-soluble  or
Jones, division of] water-dispersible
Christophe|Conopco, rebuild agent for
r Clarkson|Inc. deposition onto aj
| Warr, fabric during a
Jonathan treatment process
Frank | wherein the
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TREATMENT
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material undergoes
during the
treatment process,
a chemical change
by which change
the affinity of the
material for the
fabric is increased.
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Fleury,

Etienne |
Hopkinson
, Andrew
Unilever
R&D |
Jones,
Christophe
r Clarkson
| Joubert,
Daniel |
Lancelon-
Pin,
Christine |
Warr,
Jonathan
Frank

27 |FR27843 |04/1 [CHANZY |RHODIA [COMPOSITIO

91A1 4/20 [HENRI CHIMIE [N

00 |DOMINI DETERGENT
QUE | E ou
DAVID RINCANTE
CLAIRE | PROTECTRIC
FLEURY E DES
ETIENNE FIBRES
| TEXTILES
JOUBERT
DANIEL |
LANCEL
ON PIN
CHRISTI
NE

28 |US61298 |10/1 [Chevalier, |Financiere [Method for|The present

67A 0/20 |Christophe|Elysees  [manufacturing |invention provides
00 || Chanzy,|Balzac alveolate a  process for
Henri | cellulosed producing alveolar
Wertz, products cellulosic products
Jean Luc (sponges,

29 (WO1997 (11/1 [CHEVALI [FINANCI [IMETHOD sponge-cloths,
042259A (3/19 |ER, ERE FOR etc.) from a
1 97 |Christophe[ELYSEES [MANUFACT [cellulosic raw

| BALZAC |URING material, the
CHANZY, ALVEOLATE |[process

Henri | CELLULOSE [comprising:<P><P
WERTZ, D PRODUCTS|>at least partially
Jean-Luc dissolving a

30 |EP89741 [02/2 |[CHEVALI [FINANCI [METHOD cellulosic raw

1A1 4/19 |ER, ERE FOR material in  an
99 |Christophe|ELYSEES [MANUFACT [intrinsic  solvent
| BALZAC [URING for
CHANZY, FOAMED cellulose;<P><P>
Henri | CELLULOSE |incorporating  an
WERTZ, PRODUCTS |effective quantity
Jean Luc of at least one
31 |EP89741 |10/0 [CHEVALI [FINANCI [METHOD pore-formmg ag.ent
1B1 1/20 |ER, ERE FOR into the resulting
03 |Christophe|ELYSEES [MANUFACT  [mixture, with
| BALZAC [URING mixing;  said
CHANZY, FOAMED  [pore-forming
Henri | CELLULOSE [agent(s). ~ being
WERTZ, PRODUCTS |compatible  with
Jean Luc the cellulosic
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32 |DE6972508/0 |CHEVALI [Financiere[VERFAHREN [mixture, being
300T2 |5/20 |ER, Elysees [ZUR capable of]
04 |Christophe|Balzac, |HERSTELLU [generating

| Paris, FR |[NG VON|macro-and
CHANZY, GESCHAUMT |micro-pores when
Henri | EN it/they is/are
WERTZ, ZELLSTOFFP |actuated;<P><P>
Jean-Luc RODUKTEN |gelling the
33 |FR27482 |11/0 [CHEVALI |FINANCI |[PROCEDE DE|homogeneous
T7A1 7/19 [ER ERE FABRICATIO [dough thus
97 |CHRISTO |[ELYSEES [N DE|obtained,
PHE |IBALZAC |PRODUITS <P><P>treating
CHANZY [SOCIETE [ALVEOLAIRE|said gelled dough
HENRI |ANONY |S under conditions in
DOMINI |ME CELLULOSIQ |which the cellulose
QUE | UES precipitates out
WERTZ PRODUITS and the
JEAN ALVEOLAIRE [pore-forming
LUC S agent(s)  present
CELLULOSIQ |are
UES actuated. <P><P>T
he process is an
advantageous
alternative to the
viscose  process
which is a
polluting process.
The properties of]
the products
obtained are
completely similar
to those of]
products obtained
using the viscose
process. The
(novel)  products
form part of the
invention.
34 |US61175 |09/1 [Cavaille, |Rhodia Surface-modifi |Cellulose
45A 2/20 |Jean Yves ||Chimie ed cellulose|microfibrils, in
00 |Chanzy, microfibrils, |particular for use
Henri | method forfas a reinforcing
Fleury, making thelfiller or structuring
Etienne | same, and uselagent in composite
Sassi, Jean thereof as a|materials, a
Francois filler in|method for making
composite same, and
materials composite
35 [WO1997 |04/1 |CAVAILL |RHONE- |SURFACE-M |materials
012917A (0/19 |E, POULEN |ODIFIED containing said
1 97 |Jean-Yves |C CELLULOSE |microfibrils,  are
| CHIMIE [MICROFIBRI [disclosed.
CHANZY, LS, METHOD|Specifically, said
Henri | FOR microfibrils are
FLEURY, MAKING surface-modified
Etienne | SAME, AND|cellulose
SASSI, USE microfibrils  with
Jean-Franc THEREOF AS|an L/D ratio higher
ois A FILLER IN|than 20, preferably
COMPOSITE |higher than 100,
MATERIALS |and an average
36 |EP85258 [07/1 [CAVAILL [RHODIA [SURFACE-M |diameter of 1-50
8AIl 5/19 [E,  Jean|CHIMIE |ODIFIED nm, where L is the
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98 |Yves | CELLULOSE |length  of the
CHANZY, MICROFIBRI |microfibril and D
Henri | LS, METHOD|is its average
FLEURY, FOR diameter. At least
Etienne | MAKING 25% by number of]
SASSI, SAME, AND|the hydroxyl
Jean USE functions on the
Francois THEREOF AS|surface of the
A FILLER IN|microfibrils are
COMPOSITE |esterified by at
MATERIALS |[least one organic
37 |EP85258 [01/0 [CAVAILL [RHODIA [SURFACE-M [compound
8B1 8/20 |E, CHIMIE |ODIFIED including at least
03 [Jean-Yves CELLULOSE |one function
| MICROFIBRI |capable of reacting
CHANZY, LS, METHOD|with the hydroxyl
Henri | FOR groups of  the
FLEURY, MAKING cellulose. As a
Etienne | SAME, AND|result, when the
SASSI, USE organic compound|
Jean-Franc THEREOF AS|is a compound that
ois A FILLER IN|includes acetyl
COMPOSITE |groups such as
MATERIALS |acetic acid, said
38 [FR27393 [04/0 [CAVAILL [RHONE [MICROFIBRI |microfibrils  are
83A1 4/19 |[E  JEAN|POULEN |LLES DE|used as a
97 |YVES C CELLULOSE |[reinforcing filler in
NICOLAS[RHODIA |[A SURFACE|a . material
| AG MODIFIEE-P |comprising
CHANZY [AKTIEN [ROCEDE DE|cellulose acetate as
HENRI GESELLS|FABRICATIO |[the polymeric
DOMINI |CHAFT [N ET|matrix. The filled
QUE | UTILISATION |composite material
FLEURY COMME may be shaped to
ETIENNE CHARGE provide films,
Printed DANS  LES|moldings, fibers or
from MATERIAUX [Yarns.
MIMOSA COMPOSITES
|  SASSI
JEAN
FRANCOI
S
39 [US59649 |10/1 |Dinand, |General |Microfibrillate [A microfibrillated
83A 2/19 |Elisabeth |[Sucriere |d cellulose and|cellulose
99 |Chanzy, method for|containing at least
Henri | preparing alaround 80% of]
Vignon, microfibrillate |primary walls and
Michel R. d cellulose loaded with
| carboxylic  acids,
Maureaux, and a method for
Alain | preparing same, in
Vincent, particular from
Isabelle sugar beet pulp,
40 |WO1996 |08/1 |DINAND, |GENERA [MICROFIBRI |wherein the pulp is
024720A |5/19 |Elisabeth ||[LE LLATED hydrolysed at a
1 96 |CHANZY,|SUCRIER|CELLULOSE |moderate
Henri I|E |JAND temperature of]
VIGNON, [DINAND, [METHOD 60-100 - C.; at
Michel, R.|Elisabeth |[FOR least one
| CHANZY,|PREPARING [extraction of the
MAUREA [Henri [ISAME FROM)jcellulose material
UX, Alain|VIGNON, |PRIMARY is performed using
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Michel, R.

WALL PLANT

VINCENT(| PULP,
, Isabelle |[MAURE |PARTICULAR
AUX, LY SUGAR
Alain [|IBEET PULP
VINCENT]
, Isabelle
41 |EP72635 |08/1 |Dinand, |Saint Microfibrillate
6A1 4/19 |Elisabeth |[Louis d cellulose and
96 |Maureaux,|Sucre S.A.|process for|
Alain | making the
Chanzy, same from
Henri | vegetable
Vincent, pulps  having
Isabelle | primary walls,
Vignon, especially from
Michel R. sugar beet pulp
42 |EP72635 |04/0 |Dinand, [Saint Microfibrillate
6B1 3/20 |Elisabeth |[Louis d cellulose and
02 |Maureaux,|Sucre S.A.|process for|
Alain | making the
Chanzy, same from
Henri | vegetable
Vincent, pulps  having
Isabelle | primary walls,
Vignon, especially from
Michel R. sugar beet pulp
43 |DE69620[11/0 |Dinand, |Saint-Loui|Mikrofibrilliert
280T2  |7/20 |Elisabeth ||s  Sucre|e Cellulose und
02 |Maureaux, |S.A., Paris|Verfahren zu
Alain | ihrer
Chanzy, Herstellung
Henri | aus
Vincent, pflanzlichen
Isabelle | Pulpen mit
Vignon, Primédrwand,
Michel R., insbesondere
F-38240 aus
Meylan Zuckerriibenpu
Ipe
44 [FR27302 [08/0 [DINAND |GENERA |CELLULOSE
52A1 9/19 |[ELISABE |LE MICROFIBRI
96 |TH [|ISUCRIER [LLEE ET SON
CHANZY (E PROCEDE
HENRI SOCIETE [D'OBTENTIO
DOMINI [ANONY [N A PARTIR
QUE [IME DE PULPE DE
VIGNON VEGETAUX A|
MICHEL PAROIS
R | PRIMAIRES,
MAUREA NOTAMMEN
UX T A PARTIR
ALAIN | DE PULPE DE
VINCENT BETTERAVE
ISABELL S
E SUCRIERES.
45 |FR27302 |08/0 [DINAND |GENERA [CELLULOSE
51A1 9/19 |ELISABE |LE MICROFIBRI
96 |TH [|ISUCRIER [LLEE ET SON
CHANZY (E PROCEDE
HENRI SOCIETE [D'OBTENTIO
DOMINI |ANONY [N A PARTIR

a base having a
concentration  of]
less than 9 wt. %;
and the cellulose
residue is
homogenised by
mixing, grinding
or any  high
mechanical shear
processing,

whereafter the cell
suspension is fed
through aj

small-diameter

aperture, and the
suspension is
subjected to a

pressure drop of at
least 20 MPa and
high-speed  sheer
action followed by
a high-speed
deceleration

impact. The
cellulose is
remarkable in that
a suspension
thereof can easily
be recreated after it
has been
dehydrated.

385



QUE [IME DE PULPE DE
VIGNON BETTERAVE
MICHEL S SUCRIERES
R |
MAUREA
UX
ALAIN |
VINCENT
ISABELL
E
46 |US61037|08/1 |Cavaille, |EIf Cellulose Cellulose
90A 5/20 |Jean Yves ||[Atochem [microfibril-rein|microfibril
00 [Chanzy, |S forced reinforced polyers,
Henri | polymers and|corresponding
Favier, their latices, powders,
Veronique applications  |films and rods, and
| Ernst, uses thereof.
Benoit Polymer/cellulose
47 1WO1995 109/0 [CAVAILL |ELF CELLULOSE [composites are
023824A [8/19 |E, ATOCHE |MICROFIBRI |prepared using
1 95 |Jean-Yves [M S.A. ||L-REINFORC |[individualized
| CAVAILL |ED cellulose
CHANZY, |E, POLYMERS [microfibrils with a
Henri  ||Jean-Yves [AND  USES|high form factor,
FAVIER, || THEREOF e.g., tunicin
Veronique,|CHANZY, microfibrils, as the
Genevieve [Henri | reinforcement. For
| ERNST,|FAVIER, this purpose,
Benoit Veronique reinforced latices
, consisting of a
Genevieve polymer latex and
| ERNST, a stable aqueous
Benoit suspension of said
48 |EP74834 [12/1 [CAVAILL |ELF CELLULOSE |microfibrils  are
8Al 8/19 |E, Jean|ATOCHE |MICROFIBRI |used. Said
96 [Yves  |[MS.A. |L-REINFORC [polymers have a
CHANZY, ED wide variety of]
Henri | POLYMERS, [uses, particularly
FAVIER, LATEX, in paints  and
Veronique, POWDERS, |nanocomposites.
Genevieve FILMS, RODS
| ERNST, MANUFACT
Benoit URED
THEREFROM
AND USES
THEREOF
49 |EP74834 109/2 [CAVAILL |ELF CELLULOSE
8B1 4/19 |(E, Jean|ATOCHE |MICROFIBRI
97 |Yves [IM S.A. L-REINFORC
CHANZY, ED
Henri | POLYMERS,
FAVIER, LATEX,
Veronique, POWDERS,
Genevieve FILMS, RODS
| ERNST, MANUFACT
Benoit URED
THEREFROM
AND  USES
THEREOF
50 |DE69500]05/0 |CAVAILL |EIf MIT
771T2 7/19 |E, Atochem |CELLULOSE
98 |Jean-Yves [S.A., MICROFIBRI

386



| Puteaux |LLEN VERST
CHANZY, p RKTE
Henri | POLYMERE,
FAVIER, DARAUS
Veronique HERGESTELL]
| ERNST, TE LATEX,
Benoit PULVER,
BESCHICHT
UNGEN, ST +
BE UND
IHRE
VERWENDU
NGEN
51 |FR27168 |09/0 |Favier ELF Polymeéres
87A1 8/19 |Veronique |ATOCHE |[renforcés  de
95 |Genevieve M (S.A.) |microfibrilles
| Cavaille de  cellulose,
Jean-Yves latex, poudres,
Nicolas | films, joncs
Chanzy correspondants
Henri s et leurs
Dominiqu applications
e | Ernst
Benoit
52 |EP61120 [08/1 |Cartier, SIBILLE [Process and|Process for
S5A1 7/19 |Noel [|IRECHER [plant for the|recovery of]
94 |Chanzy, [CHE recovery of|papermaking fibres
Henri | cellulosic from paper waste
Mathevet, fibres from|or scrap
Francois waste  paper,|comprising
and paper|cellulose fibres
obtained withlembedded in a
these fibres reprecipitated
53 |EP61120 [09/2 [Cartier, [SIBILLE |Process  and|cellulose  matrix
5B1 4/19 [Noel ||[RECHER |plant for the|resulting from a
97 |Chanzy, [CHE recovery of|treatment  (during
Henri | cellulosic the manufacture of]
Mathevet, fibres from|the said paper)
Francois waste paper _ |with a view to
54 |DE69405 [05/0 [Cartier, [Sibille  |Verfahren und|making the Ilatter
792T2  [7/19 [Noel |[Recherche [Vorrichtung ~ [suitable  for  a
98 [Chanzy, |, Vitry Sur|zur R - [specific ) use,
Henri I[Seine kgewinnung characterised .by
Mathevet, von the following
Francois Altpapierfasern[stages:  a)-  the
55 |FR27012 [08/1 |Cartier  |SIBILLE |Procede  et[Paper scrap (2) is
7541 [2/19No - |[RECHER [installation ~ [Placed in contact
94 Chanzy CHE pour la Wltd. an aqqequs
Henri | récupération de|medium containing
Mathevet fibres enzymes “)
Francois cellulosiques capabl.e of]
d'origine attackl'ng
papetiére, et reprec1p1tateq
papier obtenu 2 cgllulose with a
partir de telles view - to its
fibres lngroly51s,f this
o eing or a
fecuperees sufficient time
allowing the
impregnation  of]
the said paper
scrap; b)-  this
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contact  between
the paper scrap and
the said aqueous
medium is
maintained (7) at a
temperature of]
between 30 and
65@C for a
sufficient period to
allow a hydrolysis

of the
reprecipitated

cellulose; and c)-
the paper scrap
feedstock is
subjected to a

physical defibring
action by  wet
mechanical

grinding (5) until a
suspension of the
liberated fibres in
the liquid medium
is obtained.

10 56 |WO1993 105/2 |SMITH, [DSM N.V.[THERMOSET |Composition based
010172A |7/19 |Bryan, | SMITH,|TING on a thermosetting
1 93 |Cecil ||Bryan, PLASTIC resin and cellulose

GOUDSW/|Cecil |JAND fibres, whereby the
AARD, |GOUDSW|CELLULOSE |cellulose fibres
Imco [JAARD, [FIBRES consist of]
CHANZY, |Imco [|]COMPOSITIO |microfibrils with a
Henri, CHANZY,|N length/diameter
Dominiqu |Henri, ratio (aspect ratio)
e, Joseph ||[Dominiqu of at least 50, a
CARTIER |e, Joseph | length of at least
, No - ,|CARTIER 0.5 mum and a
Louis , No -, crystallinity of at
Louis least 60 %, which
fibres comprise
large  crystalline
zones. Compounds
according to the
invention can be
used to produce
objects for
applications in for|
example the
automotive,
aerospace,
telematics and
acoustics
industries, in
interiors, sanitary
equipment etc.

1 57 |US48804 |11/1 |Chanzy, [Institut [Process for the|The invention
69A 4/19 |Henri D. ||Textile de|preparation offrelates to solutions

89 |Paillet, France ||a shapeable|of cellulose
Michel Centre de|solution of|destined to be
Recherche |cellulose in the|extruded or spun,

Scientifiq |presence of a|containing aj

ue tertiary amine|tertiary amine

oxide and an|oxide as solvent

additive

for the cellulose
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58 |EP29982 [01/1 |Chanzy, [INSTITU |Process for theland in particular
4A1 8/19 |Henri [IT preparation of|the N-oxide of]
89 |Paillet, TEXTILE |a cellulose|N-methylmorpholi
Michel DE spinning ne. It consists of]
FRANCE |solution using ammonium
| containing chloride or
CENTRE |[tertiary-amine [calcium  chloride
NATION [oxide and an|as additive in the
AL  DE|additive preparation of]
LA these solutions.
RECHER
CHE
SCIENTI
FIQUE
(CNRS)
59 |EP29982 [09/2 |Chanzy, [INSTITU |Process for the
4B1 5/19 |Henri [IT preparation of]
91 |Paillet, TEXTILE |a cellulose
Michel DE spinning
FRANCE [solution
| containing
CENTRE |tertiary-amine
NATION [oxide and an
AL  DE|additive
LA
RECHER
CHE
SCIENTI
FIQUE
(CNRS)
60 |FR26175 [01/0 [CHANZY |CENTRE |PROCEDE DE
11A1 6/19 |HENRI |[NAT PREPARATIO
89 |PAILLET (RECH N D'UNE
MICHEL |SCIENT |[SOLUTION
INST DE FILAGE
TEXTILE |DE
DE CELLULOSE
FRANCE [EN
PRESENCE
D'OXYDE
D'AMINE
TERTIAIRE
ET
D'ADDITIF
12 61 |US47694109/0 |Chanzy, [E. 1. Du|High strength|High strength,
33A 6/19 |Henri D. ||[Pont  de|polyolefins substantially
88 |Rotzinger, |Nemours linear, highly
Bruno |land crystalline,  high
Smith, Company molecular
Paul weight-polyolefin
62 [US50361 [07/3 [Chanzy, |E. 1. Du|Production of|shaped  structure
48A 0/19 |Henri D. |[Pont  de[substantially ~[having a tenacity
91 |Rotzinger, |Nemours [linear  highly|of greater than 15
Bruno |[and crystalline g/den and an initial
Smith, Company [polyolefins modulus of greater
Paul than 500 g/den by
63 [W01987 [06/0 [CHANZY,|[EI.  DU[HIGH drawing
003288A [4/19 [Henri, PONT DE[STRENGTH |never-processed
1 87 |Dominiqu [NEMOU [POLYOLEFIN |polyolefin at a
e IIRS &ls temperature of 60—
ROTZING|COMPAN C. to 145. degree.
ER, Bruno|Y C.; and processes
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| SMITH, for making
Paul never-processed
64 |EP24805 |12/0 |CHANZY,|E.I. DU|HIGH polyolefin and
6A1 9/19 Henri, PONT DE[STRENGTH |[such shaped
87 |Dominiqu [NEMOU [POLYOLEFIN [structures.
e [IRS ANDI[S
ROTZING|COMPAN
ER, Bruno|Y
| SMITH,
Paul
65 |EP24805 [09/2 [CHANZY,|EI. DU|HIGH
6B1 2/19 |Henri, PONT DE|STRENGTH
93 |Dominiqu [NEMOU [POLYOLEFIN
e [IRS ANDIS
ROTZING|COMPAN
ER, Bruno|Y
| SMITH,
Paul
66 |DE36890]04/0 [CHANZY,|E.L du|HOCHFESTE
72T2 7/19 |Henri [[Pont  de[POLYOLEFIN
94 |ROTZING|Nemours |E.
ER, Bruno|and Co.
| SMITH,
Paul
13 67 |US4851507/2 |Chanzy, [Centre Process for the|]A process for the
22A 5/19 |Henri [|National [preparation of|preparation of]
89 |Paillet, de la|solutions of a|solutions of]
Michel  ||[Recherche |ligno-cellulosic|ligno-cellulosic
Peguy, Scientifiq [material  and|materials
Alain ue solutions comprising
obtained dissolving
68 [WO1986 |09/2 [CHANZY, |CENTRE [METHOD hydrolyzed
005526A [5/19 [Henri  |[NATION |FOR THE|ligno-cellulosic
1 86 |PAILLET,|AL  DE|PREPARATIO |material in a
Michel |[LA N OF|solution of tertiary
PEGUY, [RECHER |SOLUTIONS [amine N-oxide.
Alain CHE OF
SCIENTI |LIGNOCELL
FIQUE |ULOSIC
-CNRS ||[MATERIL
CHANZY,|AND
Henri [|[SOLUTIONS
PAILLET, |OBTAINED
Michel ||[THEREBY
PEGUY,
Alain
69 |EP21508 |03/2 [CHANZY,|CENTRE [METHOD
2A1 5/19 |Henri [INATION [FOR THE
87 |PAILLET, |AL  DE|PREPARATIO
Michel |[LA N OF
PEGUY, [RECHER [SOLUTIONS
Alain CHE OF
SCIENTI |LIGNOCELL
FIQUE |ULOSIC
(CNRS) |[MATERIL
AND
SOLUTIONS
OBTAINED
THEREBY
70 |EP21508 |09/1 [CHANZY,|CENTRE |[METHOD
2B1 3/19 [Henri [INATION [FOR THE
89 |PAILLET, [AL  DE|PREPARATIO
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Michel |[LA N OF
PEGUY, |[RECHER [SOLUTIONS
Alain CHE OF
SCIENTI |LIGNOCELL
FIQUE |ULOSIC
(CNRS) [MATERIL
AND
SOLUTIONS
OBTAINED
THEREBY
71 |FR25788 |09/1 [PEGUY |CENTRE |[PROCEDE
65A1 9/19 |ALAIN |[NAT POUR LA
86 |CHANZY |[RECH PREPARATIO
HENRI |[SCIENT |N DE
PAILLET SOLUTIONS
MICHEL D'UN
MATERIAU
LIGNO-CELL
ULOSIQUE
ET
SOLUTIONS
OBTENUES.
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