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E 1. Solubility of Dissolving Pulp Cellulose in lonic Liquids®

Tonic Liquid Method Solubility (wt%)

[Cymim] Cl heat (100 ) 10%
(70 ©) 3%
[Cymim]Cl heat(80 ‘C) +sonication 5%
[Cymim] Cl microwave heating 25%
(3—5 sec pulses) (clear viscous solution)

[C;mim]Br microwave 5—7%
[Cymim] SCN microwave 5=7%
[Cymim] [BF ] microwave insoluble
[Cymim] [PFs] microwave insoluble
[Cemim] Cl heat (100 C) 5%
[Cemim] Cl heat (100 C) slightly soluble
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temperature (C) for the C—4 and C—1 carbons (a) and chloride ions
(b) in neat [Csmim]Cl, (B) *C and ¥*CI T1 (@) and T2 (O) relaxation
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90 ‘C, (C) proposed mechanism for cellulose dissolution.’
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B 4:5 4:5

1762.0-1013.0 ps
(1510 ps, 88 7%)

4426,5-5000.0 ps 6252,0-6604.0 ps
{14735 ps, 95.5%) (3520 pss, T1.6%)

Qﬁ,“

) 4% :'?i‘

2468.5-2051.5 ps 1023.5-1151.0 ps
(483.0 ps, 94.1%) (127.5 ps, 85.95%)

18! 4. Spatial probability distributions of anions about the isolated
glucose molecule, representing occurrences of the various possible
chloride:OH ratios.'
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I8! 5. Cellulose dissoultion behavior in [Comim] [((MeO)HPO,]."
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18! 6. Cellulosic material (solid bars) and lignin (dashed bars) ex—
traction profiles in [Csmim]CI/DMSO—djat 100 C for different wood
samples considered as a function of time."
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12! 7. Optical photomicrographic images of Norway spruce fibers
from sawdust in [Amim]Cl as a function of time (from left to right:
initial, 0.5, 2, 4 h at 120 C."
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18! 8. Total soluble sugars as a function of time in the conversion of
cellulose (17 mg/mL) with T reesei cellulase (activity 70 FPU/g glucan)
at 50 C. Avicel samples were incubated for 10 min in [C;mim]Cl at

130 C, and precipitated with either ethanol(CJ), deionized water(O),
methanol(A). Untreated Avicel(»)."

Intensity
T
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- W\\% v- L e
A B
W""’\‘WWM S g
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26

J&! 9. XRD patterns of (A) untreated avicel, (B) avicel treated at
130 C for 2 h, and (C) avicel treated at 130 ‘C for 30 min."*

E 2. Solubility of Dissolving Pulp Cellulose in lonic Liquids'®

Entry Acid/ Time Yieldgucose Yieldgs
Cellulose mass ratio (min) (%) (%)
1 5 120 5 7
2 0.92 3 36 59
3 0.46 42 37 64
4 0.11 540 43 77
57 0.92 1080 13 27

“Reaction was performed in water.
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18! 10. (a) HMF converted from fructose and glucose in [Comim]Cl
and (b) Glucose conversion in [Comim]Cl incorporated with numerous
metal halide catalysts."®
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8! 11. Fructose dehydration in (a) [Csmim]BF,/DMSO and (b)
[C4mim]BF, ionic liquid."”
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12! 12. Dehydration of fructose at 90 C; fructose (@), HMF (H)."
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18! 13. (a) Acidic ionic liquids and (b) dehydration of fructose at
100 €."”

Sl 2 guE ARESle] R W % JZHllw B8l 929%2] Z5
EOA HEES Holi- AuE Uus))l E}(J.:l 12)."° o] u, diethyl
ether® FEAZ A8 A3} [Hmim]CIE A1 AAT 5= AAA
T lx*‘ﬂ AP JrReX= 7hssht —”ﬁa%ﬂ TrEeA= o
= A4Es W™ vk Qo

FH o= AV ol dAIE A7t gAlel 1SRRI FllE AL
3] ZEREQAZHE HMFE AZshs A2 Husglom, o
o} Bronsted MR} Lewis Ate] By a7449lE SISsiitta
213"

3. Ol24 oMl 0|8 MERRA Mg HIZ
ARz o 1= 7)) S A2 AEHe] =g
I 9k BARA i 10" ~10" ton® AT A EES] 2Jsjo] gt
OJX] oh;} om};ﬁj Eﬁlﬂ.(cotton)oﬂ}\-]}:_ u]*rx% A/\a} -@.—:]EHE
AR T 2l nde} Agel 2] 1 AlE R @ A (lignocellulose)
2 EAEIAY ] AE R 2~ (hemicellulose) 9F 37| EA413c}
AL YHEA S AEE 0 AE QR E] Holu ofH(flax) 1
23 Fole} 2 FelE 1ol g3l o] 8E oA L ARl 1
sleb FelE WPAA At DHmembrane), BE(film), HAE
T3 77 9] AR S22 78 Eoke] vkt Al AR AL 9
o} AER e AE TSl %—Em_ﬂj} FAATE S s
AAxle] Q= _%—v-ﬂ:r"z% dstar Q7] whEell el R
vt o] W] gallEA] o= B 7} A}, o] 19417] FHH-
E] AR AER @A Zgle)] st A5R= 204P7] & ol (rayon) 7}
A2 F(cellophane) 2] Y5 T ARE-SH= B AT A (viscose) 3789

—_rL/H )ﬂ 0]

—(ﬂl

0{

Al 19 A 3 & 2008 64

Viscose

process
dissolving pulp

Liqu ==
Liquid |—

process

Solvent
lenic Liquid

18! 14. Viscose process vs. ionic liquid—based process for cellulose
fiber fabrication.?

T 3. List of lonic Liquids Developed by BASF?!

Brand Name Chemical Name

Basionic™ AC 01 | 1-Butyl-3-methyl imidazolium tetrachloroaluminate

Basionic™ AC 09 | 1-Ethyl-3-methyl imidazolium tetrachloroaluminate

Basionic™ AC 25 1-Ethyl—-3—methyl imidazolium hydrogensulfate

Basionic™ AC 28 | 1-Butyl-3—methyl imidazolium hydrogensulfate
Basionic™ AC 75 | Methylimidazolium chloride
Basionic ™ BC 01 | 1-Ethyl-3-methyl imidazolium acetate

Basionic ™ BC 02 | 1-Butyl—-3-methyl imidazolium acetate

Basionic™ FS 01 | Tris—2(hydroxy ethyl) methylammonium methylsulfate
Basionic™ LQ 01 1-Ethyl—-3-methyl imidazolium ethylsulfate
Basionic™ ST 35 1-Ethyl—-3-methyl imidazolium methansulfonate

Basionic™ ST 62 Methyl—tri—n—butylammonium methylsulfate

Basionic™ ST 70 |1 —Butyl—3—methyl imidazolium chloride
Basionic™ ST 80 |1 —Ethyl-3—methyl imidazolium chloride
Basionic™ VS 01 | 1-Ethyl-3-methyl imidazolium thiocyanate

Basionic™ VS 02 | 1-Butyl—-3—methyl imidazolium thiocyanate

A iR sk ek e 58k ol&lskeka (carbon
disulfide; CSp) & SV AMS3l= & $7E2%0] A7fsle] dAl
< I SRt HlATA S S AJEIQD AAolnk FTelle=
ot Eoh|E/AseE SuiAl, dlold 8 &uliAl 5ol
AST oA gHlEA EEgon, B8] p-WEEEd-—1—-2A =
(—methylmorpholine— 7—oxide; NMMO) /= guiAle] thalo] &
& A7} o] FoiAHA E]i/“a](lyocell) 37go] /=S et
NMMO/E §WllAIE AMsh= 49 a2 55, AgZ o] ¥,
NMMOS] 71 9 #7118 |0l 714 52 ©le] ol
o] wr} 333181491 grjo) Aol B gk Aot

olo]] =2 BASFoME Rogers W52 A7-43= vlE o= o]
LA o] o5k MER QA GO AFR Az ujRIsIeit) E3)
ol2A) <o) setA] EAde) 2ste] ehgE AE-go] Tkssithe %
el oJato] FAgu|E- Hito] 7Esith= wigo] BASFe 2H4-5 3}
QrHaR 14).

ole] gkt ol A E0] BASFO] = slol] $Hd= Sl &
3elM iz 2139 BASIONICO|2h= A8 73 @A) Algis]
1 gtk 53] oA @F] BASIONIC™ BC 01 (1—ethyl—3—
methylimidazolium acetate) & AEZ QA5 25 wt%7FA] 234
24 g Qlslom, vl e 2ol s

Zo10] At glo] &

225



< Hole B4 7ith
o83t Az e BASFE= CELLIONICO|gl= AHEES 714
T AFE /0| A gg Asle] Algkskal ook A2 7t
| 359 AlFo] Aol EAIESI O, o]58 B 404 B Z1A
243 @A) BASIONIC™ BC 018 k0% 3lo] A= th2 DP
E7HE AERQOAE 5wt SaAZ] Edolt) dA) AEA 1
391 100 g % 1 kg #2e] CELLIONIC™ A= Sigma—Aldrich
oA ghijskar glet.
BASFollA= o] Alzg AZE /ol A g o)

N
o w

E 4. List of Cellulose—Dissolving lonic Liquids Developed by BASF*'

Brand Name Chemical Composition
Cellionics™ BCW 1100 |5% cellulose in 1-ethyl—3—methylimidazolium acetate
(Weyerhaeuser cellulose HW—14917-40-1 with DP of 1100)
Cellionics™ BCW 400 5% cellulose in 1-ethyl—3—methylimidazolium acetate
(Weyerhaeuser cellulose HW—14917-40-2 with DP of 680)
Cellionics™ BCW 700 |5% cellulose in 1-ethyl—3—methylimidazolium acetate
(Weyerhaeuser cellulose EM—14911~11 with DP of 350)
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