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HIZ2|TH7E 0120 RE M22 582 Oldls 2AEZ|09] T 47 71 Lenzing,
QIO HY HR FH Aditya Birla 5 228 AS0| F0s U3 WY +27t
HOIRO HIS2A MY 22224 dF AIZ0| MEA REERAXIT, CYs| OFH7H

A A B3 YRl ot

o EIONE HISEA Y B2OA NS Y SHUS BAGD ST YAK, Hast
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T MEZRA MR = HASH MEZQA Soff WOZHE MRAS HMAIA TE MRZ, MAMRIL
OfH =8t NEX MREZ ZIFE 0 E%EQAHI OIXM2(Man—-made Cellulosic Fiber, MMCF)Z2
E2UCL M MEZQA HMRE Y ol M2t 20, HATA 20[2(Viscose rayon),

2=(Modal), FZ2HCupra), 2t0] 9”'(Lyoce|l) 50| Qlct.

AHOE(Staple) B 20{AI= MY WE2OA HRE WX WS EA #E Buss U,
T MEBOA NRE 8% WAS 5o BUE 2 HEE 52
HOIUAZSES HEES Ty MBSO MRS PET 5 712 Sl 92 BE 4

CHA| AXH= JHE =T AT

MIA T MEZQA MR AFQ HEE 2022 71&F 1952 30008 EHUCH, AL 7.8%M
dEot 20280= 3069 E2 20| 0|F A= oflgEH.

From-reesto clothing

‘ i Viscose
Rayon

Madal

Bamboo

Lyocell

Tencel

THREAD CLOTHING

Biodegradable v  Contributes to deforestation 3 Pollutes water &air
No pesticides, insecticides needed v~ No artificial water irrigation needed v
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DEEND w11 &8 XUNME X Lo 85%7HA| RAIECHD YK QJACHAL FAARCHE
2to|Me 2XZ2 At26t= NMMO(N-methylmorpholine-N-oxide)7t Xt S40| D4R X711
99% Ol&t &l==/MAIEE]7| E0| TetE HF= BILELDH QAER|O} Lenzing(1997E)0IA CHE
MAS  AIZSE 0|12 29| Grecell(20164), Hi-Tech Fiber Group(20144E) 50| A0
HOSAC. ZHOHME SEHTHAT FTRECIHAEZ|MA] EIO|0{TER 20|A TatHE XX
Jles Ew-rﬁh_'_ ACLL, OFEIK|= A7t 302t E2| it 52S ER3t Lenzing0l & MIA| A<
75% O[YS Rt UCHSI

ol
=

Al E SHS 19019 S J. P. BembergZt 722 & SHHA L AXMGE ) LAS
OjM| HtHE A0 5ot 0|F 1950FU7IA| FAGHCE T2l 1 2AF 3 SoliM| 3l
0i2S02 QIsH 3A= U= Asahi Kasei(E{LA)2I0] RUSHH FL2kcupra) AA5HT YLt
19744 Asahi Kaseiz &4 AHEE(Spunbond) 38g Solf FZ2t AXje| AHE
Bemliese™'S 7HE510] AESRIOM, MM MEZQA MQ AXE EH AMEC HX|

Bemlieses0|LC{6l.
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H9F YRR JHH0| HESEXZ AAYUCL YA U2 220 ARMUME 29 7t 4B
LIERAOLE 89 20 MEE(7.18%)0] 73 EUTL YA (012 #of Z20
YRS ToHK| 2o QWS FTOHS HBIX HOIHOM, T AR H2Ist EIHe W 4

QIRACHT~9l,

(FH M H8D) 202041 6%, B NPME) MR FHE 4B 58 Y SABHE 012 ¢
YRR ZHES SXY,0 YEHUCH MBS HATA0I2 4]0 £ HO 4K, 3
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%0171

2T} 35 B ERLYE

Kinews:

§ rulo

| s 2 22 &5 27153 2E0H Yob

HHZHARA 2008 HANIHE S5 HHEILY

_'!grA IﬂL )\}H)‘i fl"1T

2 IR = UME, 30702 2Hoi| | K]

A ZHI() 2 =/ ZMl(5) Sl T2 £ 2K S22 SFY 2 7|AH7-9, 12]



Ab2 HIO| QUHA ARSO| EHAIE 25 - EUS) THISRE AIRHAY OLIX) XI2), JHERHRED I1)

YOIBHEU)S 202213 9% 140 SakEl THI3XE MM OLX| XIE(Renewable Energy
Directive, RED III); 7HERM0IM SXE EHY OHXIE 4itst= LAHE HIO|QOiAS ABS
CHHMo 2 ZH=5H/ |2 ZXNICHT3, 14],

- EUS MEOUX] EXg HY0IAM 1R &7 BIO|QOHA X2

- 2017~202210 BR OIS0l 4TS F1 TANOZ UZ

- 127 71X Y MAECE AMEE £ Qe ST HIO|QIAR EE Jts
* X} SEA HIO|ROA(Primary woody biomass): 0A HAHE &5, XHHO2 LMSH LIRIIX| SS
ol

650 OAQ] MA| LfSIRHE0] &0igh T7H2RE | AE(Cut Carbon Not Forests) ZHHQI2 20224
128 7Y FHLiCH 2EC[S0IM S2 156X KA MECIAGHYS A= F20IM S 770= EAS0IA

L1 HIO|QUHAL A8 SHE S+lots S YHIUM. OS2 "B I7171 LE HIO|QHAT}
EIAZRX 0|2t HRE M2t I20| Net-zero 2EE YAISIIXA} A2 HIO|OHAN oJESI

b
Qom, Ol £2 M WRE st K30l 2812 £ WK X'0[2H XIKFHCHIS. 16],
FE2lZ| ¢t Hio| oA Zs A%

393,

2022.09.20.

SRS, LIT Ef 2= M2 HIO| YA 5

2022.12.07.

“““% REDII *

* *
* 5 %

J3 3.
EUSJ "AIXteY OflX| XIE(RED), 2EU(T) X M HIO|QOHA AR Aih 2t 7|AH14, 15(6)]

HISZZ| A MEZQA MQE 751 MRS 52

Canopy= 7HLITIO] A1 H5 Hida] SATHZ, 4 MEZOA 49 MM Z0| 020K/
Souist M2 F20) e LRT A BE0| BHON UEROA N RZASS BA/Tte
HIE £9I(Hot Button Ranking)2 Z/HEHCE. 012 Saf KA ME2OA MU HHA

XML =2 (Next Generation Solutions)22] AKX XM&te FEotd Lt

=R~z
=
E
=

bl -I

K&7tSet HISEA MY AE22A 4 A S 09
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Canopy?l HTLM0| 20 1£9] 0|2 MRS Yot b HFEO
O o 19! 5D 120l LiRst HATA HE
X MMze 6507 EO2, 0| & EPH330
O|EHSXIGER:RIL), FHLICHS Qahel OfBiTH(E
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5~359| LIR7} AFRE|T
. 20198 A HI*:’*
XMEA oE2 st QTY|A0L
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Canopy “Nature Needs Half’2t= ZHXIZ2|0|XE 7HX|LL 2030E7EX| HIATA ZIE AR
50%(3302t E)E XM ARREEH Mist= SHE MY, 0|2 ol Chadt 22 Al
AElg YREIMCHNS]

18

4T

- (AMCH B EQ)) 20219 YMX|, HATA HZO| 20%01A XM AEE AHE

- (RRAMICH A9 MM £71) 2025H LX), TE 9719 RAIZOIA MMEIS HIATA MAZO)
0% ChRIZ 4 QU= LN MRGHIL FRIEE YME 4R)S 4

i
0x

- (BIATA R0 AR HiH) 2080871K] AP BIATA MARO| 50%S X 25 HRRSE
o

CanopyOilM HAISHL U= XY BE= 37HKZE @ &Y B4 (Agricultural residues) ¥ MR
HEe| 2[R, MY HPHA(bagasse) S], @ HH, HO|2 238 U & 2 ® M=
MY 7oA BiLE DlEE WEZQA HRIE EFHEICHITL

ol

CanopyStyle Initiativedli= &7 50074 0J4fe] HIFE TIEL{7} Aofsln ACD, 0159l eizt
0SS 0]3 9,00091 Z2f O|AOICH OS2 Canopyl OHLHOH 2t HHE HEO|A =xf 7|6t
BlATA MRS ML HAMOZ MM A 47 F0/CH),

Hot Button Ranking to Protect Forests

RRRED!

17}6 S{

CanopyStyle Leaders for Forest Conservation

MARA HOFFMan  EILEEN

FISHER

#M ‘w Loo. Reformation
Il cO%PY =sPrr S g

M&S oo I P—

LINDCX e

J3 4.
Canopy2| XtAICH &I 2711, SHHE =20IM AREl= 715, CanopyStyled| g6t EHEE(/T) 2|11 AIZI0A
MAME| T QU= HIATA MQ 3302 E0i| TiSt Canopy2l S AZ(H)[17, 19, 20]
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Jtse T AEZRA MR Mt

BIILMEZRA) AE Qoff HIO|UAE UTMIEZ R A(g-Cellulose), AOLEZ2A(Hem
cellulose)?t 22 CarbohydrateZil 12Xt} EIZL'—I(Lignin)ﬂf Z2 A I2AZE 2450 &5
2| HME22A(Lignocellulose)2t EICH MY At £ AUz dIEEERAE =2
A™Y AXRE KUe 23, AE 7HR7F B2 ﬁilﬂl”'%EEEAE AKX 20t E0= FEEHA|
OIOLL ofrzi2|0f oHAIZ 4 QUCH21]. MEZ AL} G0MEZ AT AES Fdch= EZ, HA
ot Z2 X[X|tf HES SHTHH, 2aHe BEZRAL) FIAEZRAE ZE7|e HAAZ 21
HEZ QA0 LHFES ROt

(o3t 3F) Bosh= A RY HIOIQUIAZRE 2|01 7|E 525 S2 Mot YE2
HEZQAE 5 : %3 HGEAZ), HEH MY S 3HOZ 0|R20{K ULt MEZA

HE Ol AR 2, B0 S39 MM M MEY & %6%c MAIE EX
HZ0| AF2ECH J2|7 QF 4% MEDH 2512 LO(AA MEZQA ML) ZI IO (F|yff
pulp; YIEHZEE) S 40 K20 AL EIC X BEE= GI0AE2RA TE Al 25(2 0|
ZH0| 4011 BO »30| FO0XEZ LIMHEZ QAL G|0|EE2RAE F[Ut Zollotk| §212
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(HISEA M2 | HEZRA) HY, A, MEss BPHA, S0, G &7, ot 271,
AUZ(Kenaf) 27| S Z2 184 ZEF(EAH) A NS SOl Hlsi 22 0| Kot
JuHez H2 A9 stetzd H HUXIE ASol0 28224 FF0| 7tsott. 24 AHHE

5
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HISZZ R2E A X 759 M2 XY

o e o g | oo | ey | #@Z(hemp) E711281 HLIZ E7|129]

[25] (261 | E71271 | Bast Core Bast Core

a—cellulose 36 325 | 884 | 445 | 358 55 44 55 49
Hemicellulose | 24 37.9 3.8 19.2 | 305 16 18 21.4 26.2
Lignin 15.6 10.7 6.2 31.2 17.2 4 28 12.7 18.2
Ash 18 18.2 1.6 1.6 8.6 4 2 54 1.9
Extractives 6.4 0.8 - 3.5 7.9 21 8 5.5 47
Total 100 100 100 100 100 100 100 100 100

* @ BIEt UL CI0EQ] 32, HIETO| HOBE AZYECR Wts

(RI&7ks3t §12) T2 62 A9 K0 Zols AIZIS XIRI0| BR(EEE, ZH, 2N, 48A)

o
CHIZIE] 7|5 BishEC K A S0}

Tef HIZFAMQl 7|2 HapEt Hlwato] LEH 20|
HE zEF MY AHHE A8 I XH7t5d0] =0,

TYPICAL “RENEWABILITY"” TIMESCALES

PUT IN PERSPECTIVE
22\ e PPy '\:!Y”W d
ANNUALLY AVAILABLE POTENTIAL IRREVERSIBLE TREE FARMS AND ANCIENT AND FOSSIL FUELS

NEXT GEN FEEDSTOCKS CLIMATE TIPPING POINTS MANAGED FORESTS ENDANGERED FORESTS  Millions to hundreds

One year or less Less than ten years Several years to Centuries to millennia of millions of years
several decades
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HISEA A0 Mg 7K55 Bast 7|(31]

[72 1] ¥z um
+ ACHSoda) BH: FMBHIES

« 20-AQ 3Y
El2|JUs 52

—~

Sodium hydroxide) =80 2|I1HS 2aiAI7 Bk
A=A Z8: AEZF=(Anthraquinone, AQ) Ex= MAE F7IE2 E{6H

=

4 o

S =01 WHE AL BH. B AQ S0i= 34 27I53
T

« FRATE(Kraft) BE: FAUHUES 20| YSLIEE(Sodium Sulfide)S B HE3} okOR ARste
Zeoz, 2xfol 32 YT WIS 22 4 0 AP SX I A8 75%7} 0| ZHOS MAET
(e} k=3

- D2t S2ATE TS S T O 7HATL WGP BR0) Tt Sfsty sl HHt mos Jeio=

A A2Vt 0| IX| PO FNQ0| EoiE. JHLR ALt S| 25t 34 FX|= HIWH 2HHS|

[712 2] ofgHte(Sulfite) ISt 3

< 2%, 0lO4lE, UHEE S €Z2 ZX oM Ojdate(Sulfur dioxide) +8%2 e 1 2
HZH0|E(Sulfonates)7t *o“é*Elﬂ H=27t 04710f $2KHydration)=|0 HRE0| WHGIHA LZ2|0f 2t
22 HA7H H 2lHez Ao,
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FBRE 7 BE 4 U N SUOIES, o
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HISZEA Xt =g EE 27100 %I

= QR
25
[ Biogenic losses

20 [ Cradle-to-gate,
0 warming impacts
2B
il Cradle-to-gate,
S cooling impacts
8 |

M Biogenic storage
5 H @ net GHG emissions
0 —! .— EtAZE
) | | ()
qe =B - =
WE - (units: tonnes of COze
8 10 m m per tonne of pulp)
German  Belgian Swedish Indonesian Canadian Indonesian
Recycled Flax Managed Forest Plantation Boreal Rainforest
Pulp Fibres Pulp Pulp Pulp Pulp
J3 7.

ALE H=Of it SHO| THE Y HEZRA
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[7|Z9 H|ZZAH #12] () M 2IE|: Asahi-Kasei2 FZ2HCupra) 8L, Bemberg

T 2H= LU SX BEEN ST H7] WER0| YA 8N ME Al ot =0 023 E42
T2t gf 4o Relot HEEH

FE2t 32 72| Y2E(Cuprammonium) XS LA EHOZ ARESHH

]
Mot 22| 21(coagulation) THAHQF XHA(regeneration) HAE 22|18 2= Lt

YA RO ESE AL 8US T2401A Of 1008 HAIEI0] Ol BaRAES HAITE ST
AR 8Ol YTLIOPL B2 SHMERIA O|ROIKI=D, B RIEl WA 849 52 ol
QUBLOPH HEHOR HP{E/0 25t eilo| JK55tn, 1 AW Tl (Y TafE KRt

5
HOIZICE Geldt 20| S11E dFeE 72 giez R 722 LS 20| HAHstL =2

MIAMotH Al A=z ECh

OH

TOo O

[b]

210 S7|([a]—[b): De-Ammonia)2} KA =|([b]—{c]: De—Copper)l€!

0|2{gt EHOZ Qo Ruet= MY HEERA MR} & FUSH AHEE BAIT MAIt 7+SSI.
YA BUS ZMY water jetQ= HAIGHL ZIH[0]0] HE(conveyer net)S TISoI0] HtHESO
JMe= 2t0|4[0|E(laminate) === Mt O|mf 2t0|HI0|EE HtHEN M= %4_’_9 3:.*7}” X7|
Zel(self-bonding)0ll 2gt AHEHO| UOHLE 0|F MM SFES AXH

AHOJZICE 20143 Asahi-Kasei= 0|2 Bemliese2t= AZH

MAN =8 S5 SOl

2
S

2

Yo 29| water jet2= O|M| H2HHUE 7t9] AYS FEok=s AHY|0|A(Spunlace) St e,
TFoet AHEE BEAINAN water jet2 HEd| oot s 25 Aot 582z Agdn
12EZ AE ’884 Al Zdgs flet BH ABEIME =2 7oK 7| 20 72t AH=EE
Q0| X2 AR JHs5IC
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OB} AWEC SXEL HOCOMET LAUE 70| 227t Ho| HE0| HA| LMBICH 5
FAOE} AMEC SEES CHZ 1RQ B A B0 o IR Yojo| SAHE0| ZOX
AEf2 TRIMET} HEE Cellulose I| RS 7EK7| 0] X6l SA| HH| 108] 049 &2 4+&

HQES X|UD HOZE BXEsk 0jATY Sof 22 AL

Spunbond (Bemliese) Spunlace without patternlng

El*ﬂr F_h=1-n-) -

Jo.
713 YEO| ThE & £AIZO| SEM ARHI(E) X B2 UM He(5)2] Hlwlb. 32]

o2t Qo= B H EZ 7|H 20|24 (Lyocell) dRE WEEHACH, TLEQAHAEZ|NA
E5iE ER SOICHk]. B BHE A8t 210|248 dfs SA EX J[E 20|28 FR00| Hlok
nEH(fibri) FG0| M2 FHS 7N, B 2EHO| 7HA40] SH HREO HIMA AIHSIEX| 42
Aoz HOQICt

(HMZO XI&7HsA) MAXIMESI|Z(World Wide Fund for Nature)S Safl M7 st

%Iﬂ9| —'?-31 35%7t S3H0| HHX|11 Qs SAZ YREUCE T21F YEHEQI(Non-organic)
RS Op/[otl MECIYHo BES QIFSITH. J2{82 X|&7Hsy
iﬁoﬂﬁ %'HJEH’J O 2O AIZ2 SAESI Fo2t YA 3HES 1S o H RS

=2egrl HEEA 482224 Hzol E=0| R0

(mmst ZYO| Xi47HsA) B REE 20 3ol of

o
°
(B 1 20) HOst Al SIS 2 oKX AHZH0| M1

(BA 3HY X&7H5Y) YA 3 S0l Roligt FR2AYEE AS AZSHRIT, 3l4/MAHE5H=

WA 2T AARO| G20 WA BH B YPYS HOD B 4 UCHS,

[7|Z9] HIZ2EH ¥E] @ HLER: LS HIATA(Bamboo Viscose) M2

HuFe =l 22 FHL OAl d2 227t 810 M7t 2o, 4% 27t Eep dE=Y
AZE YLF0| [T 20~36=0|H. Ol= HE=R-LFE| 2~3HH0f oiFdt= 0|Lt. Of=et FH W20
Tt SH HISEA Hz2 LHEE ASDHAUC



LR HATAE= 20029 &= Jigao Chemical FiberOlAl XS WUSIRCH, CLIF 7[Ht
HRHX MR, ULIE HATA OLIE 210|24) S0M 718 2 AE dRES 7K1 U

&M= Aditya Birla, Jilin Chemical Fiber, TangShan Sanyou Chemical Fiber, Xinxiang
Chemical Fiber SO|A] MAME T QUCHA.36],

D25 MO ATHE 2R 7|8t HATAG fLIR HIATAO| MA ZH HIWHE(E 3)0A 2X4o|
22 ZH| DANAM HISE ZIalsttt, T2 tiUSR= 714N 2448 510 AESHD ULt LR =
PO = S0 Hioh 2| 0| RO, HISEA Ald X1E2 S0 m2t g5 240 XI0[7t
HOo &, UR Y 2E2R LUE SAUEES Beladst Q0] AFgsit= A2 OBE o
229 g|ad afd0| RCh= QJo|Ct,
S 7|2 HIATA 90 CHLIT HIATA MQO| AjAL Z(4,37)
ST} X 7|¥t HIATAH0[R MA BH [HLIS HIAT ARO[ AJAH ZH
Z3l|: Calcium bisulphate Ak
FH| = | B Sodi ite Al2
=t| = | B4 Sodium hypochlorite A& OUS It SCale A7me JHoz o4y
WOs | - 5f5f WOSE S5t 2|0W A, 4ERQA
90~04%2] HI 4=
HIE Sodium hydroxide 0| &X]| 2ME LR MEZRAE Sodium hydroxide
X |- YMMERQAZS D] MERQAZ WSt | 0| AX
SnMERRA 23 — UMMEZQAS UZID| MERQAR Hst
orxy/my | Y5IE SO 222 UE2OANN 22| Sodium hydroxide 8% A
SR 22 Saf aze) 4ERQA0 HUA FUt
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(AL 3™ X[£7H54) 01€3tEA(Carbon disulfide)E ALEdte & HZ0| K3t 7|& HIATA
SHS 9 Yo HEstl U
[XEMICH HISEA 22] O HH, 0|2 ATH U3 2
GIX] QFALSIO ST HES TIH Y B2 OA MR
mxE e 33 WS M8 3F2 714 M ety WeEgez FREBI
JAHY MEE SE2 EEES MESH| 1 AES UAl 472 M8cis YYo=,
ItH(Shredding) & 7t3(Carding) 7152 &all Z20AM GRS FE6IL 015 YXsHH S

=
=
Mzttt 224 714N Meg8 s82e=2s 2E Has =20E & VI [[H%Oil Pure Waste

Textile, Mud Jeans S2 M |=ZE XA HECZ H|StolALY
MESNA| SZYN ZSo2 N H2E XS SHGIH ALEstD %'Ef.

ofoty Mg s82 /= dF o S0l tet efeittss HY22 JIE 7iE0| 0|R0AEZ A
10| Tt HR2 ARE 7hst AS0] YolTitt. SiMl= HT XS0l et M8 Vsl 22

ULt A =ty MHHE 7ls oM HE A

THEE R0 M2 Aol 2 HEIS B SHl40-47)
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o
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2| O =
= 7|&0t AASH| MEOIYOH, MHER HIQ vergin HOE ST 2ALSH HIZ0

HEg A= A EzE e EX
< 714X MEZO P MEst H 100% EIx HES THj
Pure Waste R o o
Toxtil AL MZTE 3510 THEE =2 AE
2z oxtles LMol 5 HNg/Al B HNE 05 YEg
SH - AHIKIO HES MIjsH 202 BLIK| 9 HHIXIS 814611 HES KIZo|
Mud Jeans AMAF TFEE7IR| 2290 ZE
< MY & HEZ/AH & HEE ZF NWEE
Birla Cellulose | * =T¢t HAES oiSeote! B22 UE < H|ATA(Birla Cellulose, Tangshan
Sanyou) F&= 20|24 (Lenzing) AR HIZE
crol Lenzing * SI5HN MEECE virgin S HXet &9 22
o - SXf oo HXZ WLE B AISi0] HE EA
= - Birla Cellulose?| Liva Reviva: A £ HZE=Z 20% A
Tangshan o . o = - o are
S - Lenzing®| Refibra: &% = H7|2/AH & HZZ 30% A8
anyou _ =
Y - Tangshan Sanyou®| ReVisco: AH| & HXIS 50% Al
+ @, E 211 15% 0|2to] =M SletEae AM8ote] &9 L HE A
HKRITA MEZQAZ Het
=am « 25 Y EL|0AH Mot A MEZAIE 22U
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24 | Worn Again |+ I20|M Z2/0|AE HMQE 010 =
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sfoty MEE2| 4% WA= =F2 MA SO0| M= O|FHXIX EeB MeEE SF0A 2SO
oo ZoL7| 20 HE 4421 HE 2T H=2 Aot & 52 22 4t 7IzS
OiEShE AE0 fEE AR80| JHsSSt.

OIHE* HAZ MEE 7le2 220 7= 20| iR 7IHE7| W20 PSS HAES MY

£ H2Z(Post-industry textile wastes)d} AH| £ HZZ(Post-consumer textile wastes)2

—_r%ﬁf@ AlEsti RUCE MY = dF HVI22 2HE Mx Al Edols HV |22 HVIE #e
ANAEIS Sol Y Q0| MESEE & UALEZ 71 =4t YHIQ HYIS2 5. BHH0| AH|
2 4R W22 gf AHES 7& 28 0[=0 4g== HII=Z0|H Ol2fet HVI22 2F %é'i
IS A QD HAE =2 ARESH| flohd B2 HIE0| FItEE AT 2F/MA/ZE2 S
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[XIMICH BISEA #E] @ 5Y 2442 X AR YEje 2HE:
Lenzing®| A 2AZ{7|(Hemp Shive) 7|t 20| HF

2020 Lenzing2 X 7t5 Al LMot AZ EAZ{7|(Hemp shive)g NEZQA YUXEE2
Arget ¢t ZME UHIYCL thokz QII|(Bast)2t £M(Core)Ql 2|0 & AV 210 HRHO0|
71 P Qo= MAMKRZE MEHXT, U= animal bedding 822 EE&7L} H7|ECH

20lJute) S 2| A2 KHS ALESIH 8ol BLE ML UAL St =22 FES| AUCH4S!,

= =
Ol#0ll WEH Lenzing®l ZIH= AQS AIBSIX| Qi 2 22| BIs BYY 2 B Sof
Um gAy| IS 4G 240|904 MRS FESI] ISt IFW WA BY 2t
algl

ZH0I2t= o 207t Ak i BOst 3F2 2L autoclave?2t 10L Edli/| w27
scale-up EIAET} TAEACH, Lt O HAL. Lenzing2 L FA7| 7|8 20|24
H
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MRE Lyohemp®2 AZYH SZ3FHCHA9, 50],
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AT BA|22H KA E BT E4(50]

. Hemp pulp sample 1 Hemp pulp sample 2
G Sl 2-Liter-autoclave 10-Liter—digester
Cuoxam-DP 632 624
a—cellulose content % 89.6 87.7
(EME X[&7t5d) =25 A XH0[HA SiXf H7|H1 U= AHHS EEIER X&H7tHsY

TN ot

(mIst 3Ol XIA7HSA) &4 27K58 AQ SIS ALBGIX| = 28 wzie| WO 2ws
FEfSt WA 2D ZHO| MY, $HE BHNME 2Y HY S MBANQ WS AR5

UL
(BA 39| XIH71SY) 20|18 SH2 RN TatE Hi =2 SH0|0

Hemp shive BLZLH HZE AL A1t 210|278 HR2| S4[50]

B e Unit Small Iizsfpinning Large Iizsfpinning Ly?;lzjgdfi::[::[;:]om
Zero shear viscosity(85C) | Pa s 10,620 13,270
Cellulose concentration % 11.6 11.9
Fibre testing
Fineness dtex 1.8 1.7a/1.6b <1.7
Fibre tenacity. cond. cN/tex 36.0 39.7a/51.5b 40~42
Elongation. cond. % 16.3 12.3a/7.2b 15~17
Loop tenacity cN/tex 17.8 13.0a/n.m.b
cuoxam-DP 623 560 560~620
Photos of
prepared fibres/filaments
N\
LY?HggMP

* a: staple fibre / b: filament, single fibre testing
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[XIMICH HIS2A #z] @ sY R4S R d9f FH2l ZHE:

Fortum} Spinnoval| 23 7|8t HEZQA MR

2016@ THE Chempolise= HIO|R 8HE A8S 2I-HERRAE (HXHO=z FY

(fractionation)ot= 7|&8 JWLIICt TH2E 2L O|HX| 7| FortumS Chempolis2t £XI 92

W1 0|Z formico 7|&0(2t E'%":c'i'%ﬂr-f i 7|1&2 R7IME AESt Organosolv HRE, HXIE

8ollg HE2A HI Q0| F& 2|ad, FER(furfural), OtMELL OIEFE S92 Matst 2H

TR £& 7tsofths BES XHoh I2{22 Fortum? EHO|X|0AME 0|2 TE HE EHE
7|8t Hio|2 2|mo|H2|(Bio-Refinery) 7|&0]2t A5t T

s

ﬂJl

ﬂJ

Of2f= Chempolis EH|O|X|0Al 225t 7|& AJ4Z0]CH.

V1ES HIst Va2 =9 JIAA EMe HIMEN JieFolz 38 #8580 ¥2 57| =Y
HOslE 7|HIOZ o, FJ2DE HIOSI0| ZARQ H|MEHX EH(unselective fraction)2 QI5H
SI0AEZRA £2450] 2|H0 A HUX|2 HAL= ZH7F ULt BHHO0|Chempolis 382
HIO|R EHE 0|80 MEHMO=Z ZHol7| M0 H=2 BE 74 22 HY &Mt 8=
ORI IR MZeke = AT

0] B2 AE22A 20 U2 YRSk 2F MEE + U= IF +8(~90%)0| =0t ZHES
A = UCE Eot A, MR HUHA, S0, LR, S, 29 S Ot A NS

H=2 AEY + Atks HO0| U

Fortum% Q= Ofef(Assam)0l <28 & #& S0/, 20238 W 7t5S AIRE Aol
| SE2 St 300kton2| LHHFE 2ESH0 HIO|QUES, F282, OIMEL H HIO|RMES
H&E G, O] Qitet Z2MEQ| Zoff BL M2 &0 UK T O Fortum ZLO[X]
0| 22224 BIOO| CHer 2CA Z2HEJE AME0 UL, O A AP & &4 A=2
0 UK T

0r 0x ©
ruk"'

re

2G ethanol

production ~25-30%

<60%

Pulps for paper industry

Dissolving pulp

Glucose

Xylose ~90%
Furfural

Chempolis’ 3G
fractionation

technology

Acetic acid
Sulfur-free lignin

a3 10.
Chempolis®| CHE MIZ Z31% 7|8t formico 7|&(52]

K&7tSe HISEA MY AE22A 4f A WL S

0%
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Fortum2 20194 108 HIZHHA F2I Textile Exchange Sustainability Conference®iA T2t=
Spinnova®t &7 LFOZ Bt= 9RE MHRAC} Spinnovas X|&7H5MS Fo=s MEZRA
718 4R MEYXM=Z, o SHU Z2 Roliet et SH Q0| 7IAXMC=Z 010|222 st
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a3 1.

Fortum} Spinnoval| L%l 7|5t ME2 QA 0|2[53]

AM20|C} X[&7psM

(R0 XIA7HSA) YRS MAEOR 71 0| I (5D s Z28 59 2
0 120 A BIOIME Q451CH

U2t S22 &9 At 2271 7tsob| HEo MY

(BZ3}t 39| X|&7k54) Organosolv SHOH| oiE

ol'I
9,!
|O
tu
ne
=
1
e
ne
M
L
0K
13
=2
o
%
=2
i
Rl

=
MNEHO0| HE A= GldE + UL J=lt FEEHR I 2 SYAX0| thet g2 Lt
UX| Gt L RE FESS MZE Jtsotal 2R #80] 282 N #8X7t 1 B

I3t SO Hlol ANMY A2 d2E

(AL 3HO XI&7t5Y) 422249 Sdli/MM 30| OfLEE X&7tsd HoM= 0

451} J2iLE TFHEL! 4] S40| M0 QK| 0t T MEROA MR T Tt Ol
OFF| WErst 4 QICt,



[XEMICH HISZA €8] @ SAI12 A2|7|0|A HHYSH OJME MEZQA:
Birla Cellulose2t Nanollose2| O|ME MEZ QA 7[H 20|24 M

Z Nanollose= 842 AY7|E &0l Old=E AERQAE MXotes 7les WL
z A

Actobacter xylinuma} 22 OIYSS B Al HIY A1) B4 IS BAsH=d), Ol &2

TR ZEE J1E SR OM YN PO MERQAZ UK U 0[5 DIME MEROAL

N2 Q¥ 20k MERAS ZE| 248 MERQAUOR 0|20(H 0 £5 ZH0| m=2
o

LQotKA| 24Tt Nanollose= 2X| FHE{2

o
MERQAZ MMBED YO, HIY 7|72 18UZ A0} UCHs4. 55,

THE NANOLLOSE ADVANTAGE

TRADITIONAL RAYON - PRODUCTION PROCESS

¥ ﬁzﬂa C® o

CURRENT 3 TREES CUT y WOOD PULPING TREE-BASED RAYON FIBRE
EEEDSTOCK & CHIPPED PROCESS CELLULOSE g
TREES © - Destruction of forests « Energy intensive : \ T J
= 12-18 year growth cycle + Hazardous chemicals :

* Waste & pollution

NANOLLOSE TREE-FREE FIBRE - PRODUCTION PROCESS |
I f \

) ) HIGH TRACEABILITY

A : : : ﬂ

= # woob pulPING B : nullarbor
e _ Q g l  noTReQURED B : \‘ FIBRE—

NANOLLOSE FEEDSTOCK ' : TREE-FREE TREE-FREE
WASTE ) FERMENTATON 309D D DD PLD  ceuuose 2  YOCELLFIBRE
******** e T o ST
REMEDIATION § i - Growcydk of 18 days whilst protecting the

7777777777777777777777 environment

+ Nullarbor™ can be produced using existing industry
infrastructure so no need to invest in new equipment

No Deforestation ~ No Wood Pulping Process  Low Energy Use No Pesticides Low Water Use Low Use of Land
a2,
S 718 T MER QA M0} DME MERQA 7|8 2{0|4 MF0| Mt 1Py(85]

Ol= Aditya Birla 129 HAO Birla Cellulose= 20214 5% Nanollose®t &M O|MS
HNEZQAZ U= NZE 2H0|QM MR Ut 25 EolE &J3UCHsel. 12|10 202249 3,
OME ME2QAZ 20% &R 28t XM 210|4 M(Nullarbor-20™)9] mual gz

o
=}
YA EHL= A=Y HHY

:|:
[l
=
o1
N

I8 13,
Birla Cellulose®} Nanollose2] Nullarbor-20™2] miad grAt AFEIS0]

A&7tset HIS2A MY 22224 47 2 M 58 23
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2022 Business research insights, Rayon fibers market report overview:
https://mww.businessresearchinsights.com/market-reports/rayon—fibers—-market-102052

2021.07.29. moA A O§AZI : https://ppss.kr/archives/241803

2020.02.10. er=afekdRais], MA HIATA HRAY gk
http://www.kcfa.or.kr/bbs/board.php?bo_table=info&wr_id=7479

2017 Subramanian Senthilkannan Muthu, Sustainable Fibres and Textiles

2018 @45t 9|, "RI2HE 20|24(Lyocell) MR MY S&H(KEIT PD Issue Report)

2016 The society of fiber science and technology, Japan, High—Performance and Specialty Fibers
2011.01.05. SEEMQAMR: http://www.ktnews.com/news/articleView.html?idxno=68939

2011.01.25. FAR0|0: https://mwww.newswire.co.kr/newsRead.php?no=523865
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2022.12.07. FAHA: https://www.newspenguin.com/news/articleView.html?idxno=12955

2022.12.11. OX[EH|IZ2: http://www.digitalbizon.com/news/articleView.htm|?idxno=2331060

Canopy, Survival: A plan for saving forests and climate — A pulp thriller 2020
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Canopy EH0|X|: https://canopyplanet.org/campaigns/canopystyle/
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2020 Y+ 2, "R M B0l 2Et Hlw A (Sl RARSSIK])

2012 Alonso et al., Bimetallic catalysts for upgrading of biomass to fuels and chemicals (Chemical
Society Reviews)

2013 Lesschen et al., Rice straw and wheat straw — Potential feedstocks for the biobased economy
(The Netherlands Programmes Sustainable Biomass)

2020 =32l @, '32mETOSS 0|85 &4 Ko T MY LIt (HX-F0|7|8)

2017 Bezerra et al., Processing and properties of PCL/cotton linter compounds (Materials Research)

2020 Ma et al., Liguefaction of bamboo biomass and production of three fractions (Journal of
Bioresources and Bioproducts)

2019 Wu et al., Evaluation of the potential of tobacco stalk pulp to substitute hardwood pulp for tobacco
sheet preparation (Cellulose Chemistry and Technology)

1995 Vignon et al., Steam explosion of woody hemp chénovotte (International Journal of Biological
Macromolecules)

1991 Tsoumis, Science and Technology of Wood: Structure, Properties and Utilization

Canopy, Taking the pressure off irreplaceable forests — Climate—smart solutions for paper, packaging,
and textile fibres

. 2021 Bajpai, Nonwood Plant Fibers for Pulp and Paper
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CHeHIZIO| 20|12 & HI2t EZAM: http://www.thtc.co.kr/pdf/rayonandcupra.pdf

2021 Schild, Viscose and lyocell fibers from bamboo dissolving pulp — A scientific review on claimed
properties (Lenzinger Berichte)

2010 Gericke and Pol, A comparative study of regenerated bamboo, cotton and viscose rayon fabrics
(Journal of Family Ecology and Consumer Sciences)

2015 Sugesty et al., Bamboo as raw materials for dissolving pulp with environmental friendly technology
for rayon fiber (Procedia Chemistry)

2020.07.19. BBC News T2[0}: https://www.bbc.com/korean/53461066

2020.08.19. Textile Recycling — What It Is and the Need of Textile Recycling:
https://mww.onlineclothingstudy.com/2020/08/textile-recycling-what-it-is—and-need.html

2020.08.21. Textile Recycling — Companies Pioneering in Recycling Technologies:
https://www.onlineclothingstudy.com/2020/08/textile-recycling—companies—pioneering.html

2020.08.23. Textile Recycling = The Mechanical Recycling of Textiles Wastes:
https://www.onlineclothingstudy.com/2020/08/textile-recycling—mechanical-recycling.htm!

2020.08.25. Textile Recycling — The Chemical Recycling Process of Textiles:
https://www.onlineclothingstudy.com/2020/08/textile-recycling—chemical-recycling.html
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