RS 2016,34(8)

SCIENCE & TECHNOLOGY REVIEW

A% 2 iR H:PW . O HEAL PR i 2T 4E &

REEERE", AT, @R

1. 376w T XK FAFE A2 S5, IR 113001

2. PEGHMKF(AR),HE 266580

WE MUESEBHPW.00 AEAF, 1-ERE-3-FERBSL ([AmIm]C) BFREAEF, EREMEGTHRRATHS
(MCC)i#t TP, MR T REBRE RN E KEREXFIAEEEGNEBRENZMN, HRERKE, UBEFR
{K[AmIm]CI(2.0 g) AAF, R AT 42 (0.1 g,0.6 mmol), HE{LFIFHEH 0.09 HE(eq). . MK EH 0.07 mL fLiE N
160°C R K 30 min B, B A L Z I FEMBUR R E, EhAIEENE (TRS) B ZE L 66.8% , B A ML E 4 32.8% , £ 4 —HE 1L

EH17.6%
KR WRARR; RS0 TRE AEE

Hal, AR REIR E 2R AR, A+ SR
R X RE IR B TR E A B 2 3 iR TR A
FEAAAT TR H 25 kG . A, A TR A & R BOREE
V5 RN A BRAR B8 A5 (] AL, PR e Xt mT AR BE VR ) F 2 5 R ek
P A5 R A T O R R AT A R R R o A AT AR
Ji2Z—. LFHEZEIE AL 4 R ) RSy, HoK g Az s
B EE TSI EY, v LA — Ak s s E 1k
2, TN 535 W B (5-HMF) . DL 5—-HMF Sk J5URa] DL
%2, SR H R A 2, 5— LRI, m AT AR R S g
PAPARAR IR R L TS T DA S R VR
LA R BAFIE IR ST -1, AR ST S R
B, R AR R S, (A 2 E M RS, R K
MBS A HLES ), M LI AT R AR AR o B P2
—FB X R e G PLER B IR AR 2R IR
2 R AYEE . 20024F , Rogers 251 % P B F Ay CLF) bk as
FEB TR A 4 R B A R I I RE 1, AR T 4E R A
B TR Bmim]|CLH VAR AT 3K 25% (Ui 50500 o F5EIE
RIS R CI I BRI B IR IR IR IR AT 4 2, mT LU
[T 24 28 25 R v ) SRS 1, DA T (5 B AR gl 3 R e

1 G5 (/) 21 2 R K M 7 1k 35 TR TR 1 Ak 0 2T 4 3 il
A X T RRAE AL, UL A4 AL R A vk HoSO, ik HCLAE TG
BLIR , A B CrCL"4F Lewis iR o FARTR AL AR T ASEE 9 i
AUREOR TR — BB 5 A 8 A5 A i 0 J8 ek e | X 3R 85E
A5 YL AE0 TR AL, AR T DATE LRSI A SRR T

b3 W (B N = I TS A 5 ey S S R 7Y P = = ] 2
i 5 A AN

FRZ R (HPAs ) & — S BR 2857 P08 S 36 M ) [ Ak
), — R E A A TR BR R P B PR, v )32
o FHAE S A Z2 A RRAE AL S ™ BF9E K30, LA A 2 TR 1E
AL A VE LA 5, U Bronsted FRYEESHE i T2 58 R4
1o RUE PERME AL TG MR A A, BT, B V2 SOk RE
PLHPW 0000 Z RN AL R AR R T 4R 22 RIS T R4
AR o Sun 2L HE 352 T K (MIBKO 7 A, LA
HsPW 00 A AT £F 2 2R EA TR A L 13 0.07 mmol 944
TEFRIMEILRE 7 0.1 ¢ MILFAER , IFm N R INA 0.5 mL
JK,7E 140 °C TS h, TRS £ il LK F 31.6% , 1M 75 2 1
WAl 7] A3k F] 27.0% . Palkovits 252 FH HiPW 0.0 F AL
L, AEE S0 5 MPa(Hy) #4433 K EMFE T, V7 h,
J5 C4~C6 H YL 1] 3K 66.4% . 1 Tian 52 [a] £ DL 7% 2 R
HiPW 0.0 AL, 75 T IR R 453 KON 2 h, g5 il
I JEBE (TRS) SR iz o T LAGA B1] 54.0% , 8 A M ISCR L mT ik
F150.5% . IR LN A2 2R A AT — 8 B AR SOR
B3R FIE 20 AR KA B HLIES 7 R T 1, 9 LSO 7 22
TE 5 T BIR P BUE 1 EAT TR S L TRV . AR
VLB TR s 1), B 2 2 T A AR 300, 2R F Bcint 4l By fn
IR, A BT R AN R 47 4E 2R DR, T4
SRR Z5 A R T AT 4 2, RS A s ) T B AT BRASAS
FEIORER

e AS B 41:2015-07-13;45= B #1:2015-11-10
4R B . B RAHL £ 483 %R B (2012BAF03B02)

EBA R EE AR AL, BT 6 A R R AL, & F 124 £ 1274907262@ q.com; £ 5% Z(GBAZAELR ), JEIF , AT 5077 61 4 AL M SR 4640, & F 12 44

wangjingyun0713@163.com
FIAR . XE2E, EFE A ER, F &
7857.2016.08.006

% B8R HPW .04 1 10 FE i 1 5 4F 45 2 [J]. FH3 3 4Rk, 2016, 34(8): 35-39; doi: 10.3981/j.issn.1000—

35



RS 2016,34(8)

SCIENCE & TECHNOLOGY REVIEW

1 EBAE
1.1 UE5RF

IR - FA2104N B HL 1~ RSF, g K- 5 SP-752PC 7
LA WA E AN, IR AT IR W] s NOVA-2S Y
PRI A WA, IR SE A ER B & A BR A ] 5 Agilent
1100 R3S R AH T, ZHERPHE A IR A A

T 10 N J -3 BE BRI SR ([Amim[CD) , H [E B2
bt 22 N BRI ST BT , > 99% ; T Fh 4T 4E R, MCC, KR BRI
AT = AT BRAS W 5 W IR (98% ) (HRERIR (37% ) JWiIR 51k
AR LA R RERIER BRI BREIR 3,5- 3K
1% (DNS) AW A TR A A0, = 254 A E2s iR
RS T, SArali ;s A ARl ek TR R 8, X B 4 Rk 2F
A BRAF, A4l
1.2 FUREMER RN

FRO.1 g AR 4R (MCCO A 2.0 g B TR Amim]CI
o FE SRR A UL R T 100°CTA f# 10 min, 15 3 ) — %
B, IMAE AL FVRNIE 7K, 76— R T Sl i AR 1 7 o fi
S o SN2 SR, 7 B ) SN I A ZE AR K K, 4
Hoaduk, PN K AR BEE 100 mL. S A 1 Fs .

OH OH
OH
HQ 2 077 og/§§:§i// HO
H o) (6] o OH
OH OH OH /. On

Cellulose
) OH Isomerization/
Hydrolysis HO%OH Dehydration 0) N
—_— P —_—
HO SH HO \ / (6]

Glucose 5-HMF
E1 FAEZHAAEEHENS-HMFRE
Schematic illustration about conversion of cellulose
to glucose and 5-HMF

Fig. 1

1.3 FIEEHE (TRS) RS

{8 F DNS 92 % 5 W 7 BV P 9 TRS #EAT 43 Hr ™, B
mL B T4, A 3 mL DNS S5, A 100°CHn#4
30 min, ZJ5 FRINA LB F7KHNE £ 20 mL, # & 30 min,
i L A0-TT WA 66 BE T (Sp-752pe ) K 7F 540 nm T,
RIOGRE . AR A A5 W5 DU AR E 45 21 TRS Ak B, 4 I
SAITE TRSCR
1.4 BEEEERBESHD T

o8 P C A 7 254600 25 1) v S50 AH € 33% (HPLC) |, % 2 Bz
TR RS 0 27 2 — % B S—-HMF 55 = ZE R i = b 7
SHT o ARSI Y 238 A 75k Bio—Rad Aminex HPX-
87H Ton exclusion (300 mmX7.8 mm) , ¥ 15 48 19 1 35 35 thil £
65°C, Wi BN 5 mmol/L (BRI WL , it 44 0.6 mL/min, %
AR 20 wLo SRR 2 S R = iR

2 ZR5ite
21 A EBRENTHEEER

B T WAL S 22 2, AL T eT 4E R
) e fige AL | A R 1 4 b 0 A JEHLIR (M HLSO, . ¥ HCL il
H,PO.) , Lewis R (CuCl fil CuCl,) , 2% Z A Wi 89 R ik ES IR A1
BREAR o DA R R A Ak ), A AH ) S 4 G RE (s o
K KA ) T 43 BRI 2T 2 22, B AR AR an 51 2
B HEE SRR, 22 2 M 2P0 H 3 AL CR , Hoh il
FH HsPW 000 VE A AT 9 A AL RIOCR LE HLSOL 38 £, TRS 7 3
Al DLk 2 66.8% , i 2 B ISR R 32.8% , £F 4k B R
17.6% . % P2 T 2% 2 1R J6 & HaPW 0.0 Y IR PR
HRE G T Y R i

80r

7E£:MCC(0.1 g, 0.6 mmol), [Amim]C1(2.0 g), H,0(0.07 mL),
BRAEAL A (0.06 mmol ), T=160°C, =30 min.
B2 FEIERELFIX R AR50
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Fig. 4 Effect of reaction time on cellulose degradation
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Table 1 Effect of water dosage on cellulose degradation

G5 JKE/mL  TRS/% %% 14— ¥4% 5-HMF/%

1 0 20.3 55 10.3 0.4
2 0.01 45.8 7.8 29.6 7.3
3 0.03 59.9 17.9 31.2 7.8
4 0.05 63.8 25.6 21.7 3.7
5 0.07 66.8 32.8 17.6 35
6 0.09 59.1 26.9 8.1 2.4
7 0.11 43.2 19.5 0 2.5

VE RO & :MCC(0.1 g,0.6 mmol) ,[Amim]|C1(2.0 g) , #E4L 5] (9 mol%) ,
T=160 °C,t=30 min,
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Table 2 Effect of catalyst amount on cellulose degradation

AL TRS WA 48 5-HMF

E W%  WORI%  BORI% W%
0 325 45 3.4 0.4
0.02 46.8 189 8.1 5.8
0.05 54.6 23.7 14.9 22
0.09 66.8 32.8 17.6 35
0.20 67.3 30.1 15.4 5.9
0.30 70.8 34.6 18.8 53

E: BOM & A MCC(0.1 g, 0.6 mmol) , [Amim]CI (2.0 g) L, m K
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Table 3 Repeated experiment on cellulose degradation
catalyzed by HsPW;:0.0
2 -
W2/ %

5-HMF
W /%

e TRS ke
? W% W%

1 65.2 30.7 16.6 33
2 64.9 28.4 17.2 2.8
3 65.9 30.3 17.1 39
4 66.8 32.8 17.6 35
5 66.4 31.7 16.8 3.8

E R R 44 MCC(0.1 g,0.6 mmol) , [Amim]C1 (2.0 g) , 1 4L 7] (9
mol%) ,T=160 °C, t= 30 min, 72K % (0.07 mL).
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Degradation of microcrystalline cellulose catalyzed by heteropoly
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YUAN Yuguo', WANG Jingyun'?, FU Nihong', ZANG Shuliang'*

1. School of Chemistry and Materials Science, Liaoning Shihua University, Fushun 113001, China
2. China University of Petroleum (East China), Qingdao 266580, China

Abstract Microcrystalline cellulose is degraded in 1-allyl-3—methylimidazolium chloride ([Amim]Cl) ionic liquid using heteropoly acid
HisPW .04 as catalyst under the mild environment. The effects of reaction temperature and time, the amount of catalysts and water on the
degradation of cellulose have been investigated in details. When using 0.09eq of H;PW,04, 0.07 mlL of water, ca. 0.6 mmol of
microcrystalline cellulose and 2.0 g of [Amim]Cl under microwave irradiation for 30 min at 160°C, 66.8% of total reducing sugar (TRS)
yield, 32.8% of glucose yield and 17.6% of the cellobiose yield can be obtained.

Keywords microcrystalline cellulose; heteropoly acid; total reducing sugar; glucose
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