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The application of the reaction mechanism of
cellulose hydrolysis in supercritical(sub) water
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Abstract: This paper referenced the idea of the petroleum chemical industry, dealed with the kinetics for
cellulose hydrolysis in supercritical (sub) water. The hydrolysates were combined into several lumps
according to the process for cellulose hydrolysis in supercritical (sub) water, five-lump kinetics model for
cellulose hydrolysis was established. The model simulated the the process of cellulose hydrolysis in
supercritical (sub) water and the main product process succinctly and clearly. Results showed that the lumped
model can be better predicted the main product distribution hydrolysis; the model which has less parameters

was more convenient for practical applications

Keywords: lumped, supercritical, model, kinetics

7w (L) mFEFETAERITELKE
HEMNEEHNENHE

A, EFCCLERES, B kRE, BER
VR ERR A S A T AR A A e s, W T, 430073
P CRER G O TR R L B A R e =, WG P, 430073
P TRER G O TR R L B A R A e =, G P, 430073
Email: 250274187@qq.com, wangcw118@hotmail.com,396540306@qq.com

B OB A TR AR R EAL ARBET YRR () IS EAE KRS T2 R £T 4
FAEHE QOF) ImA PRI, ARl (WD T BRI LA B3 2.
S R it ELIG T ORI 1 2P A0l Q) I 5 T oA/ Al R A 32 25 A plad R . 45 2R
R, 2R R R LT K A I %% 22 oA s B S KD, TSR ]

KR BN IR, B Btk

1 51§

YR EARR PO TERERZ—ME
Wi A4S BB AL R R 2 0. dF4E R K
Oy FHIFEFA S D-HATHELL B-1, 4 B4l Ry
T2HE, T2 50000~2500000, F124F 300~15000
ANEAEREREDOK AR, 7l (CeH1oOs5) 4o

EE&ME: EBEREARFESEPIE (20976140); HILEBEA
RFEEIE (2008CDA024)

EEENY: BRA (1986-), 5B, #dbaRM™E, MtE, HARAE
HEMREERMFESHIA; Email: 250274187@qq.com

447

FOAT O 2T 428 (0D I 5K 6 S 7= )
R AR ST LB Wi U0 32 = 2 i e
TORGEANE L RWE. AR HahmE . PYRE L
LA IR 5 o 8 1 0 £F 4k 3R 7 b v R f
FUo EF 43 I S KAl BN 0 B 8 i 42 B RE
2o Fig 1ELECH MR T 21 4 22 A5 il 57 5 1
IR ARt R Uk 3% S W A3 AR A A6 R OB RN R
B, R T S A A AR T RO o R R SRR
ST e o3 0t kg ol R R £ T T B R R D I R

978-1-935068-37-2 © 2010 SciRes.


mailto:250274187@qq.com,
mailto:wangcw118@hotmail.com
mailto:250274187@qq.com,

O C it
‘:‘. Scientific

+* Research

HomEE o H o RE A A R SR, T X g A
A 1) ¥ m I K R Ry A TR TR T R L R AN
CWE W 5 3 — 20 oy iR W & AR e N 4y . R
A 1~3 ANRIIR  BERIEE . X 2F 4 21 I 7K
i (0 S N B 3 2 H RO 5 8 b P

EJIEAPS :P =B N A NV (- S K )
FUATER (1 A e JBARLOSY SR TR AR R TR
MR AT Ye m KRR By %o Prid 8 B ik,
SRR H AT TFB, B RELEY
Yo S0 30 77 5 PR A I B AN LI L — 2 50k
AP . SEFES A BB e B AR a1
RNARZRBAT T 205, QL TR SRR T3]
D)5 R AR B . AESRIERE L, AT LUK % F
BAAERWAT N 1550 W, W0 4R D A0 TR S AR R
SN WY 2%, AT e N Bl ) 2E A, IF SRR vk
i B EA, e R, HELH R
T Bl ) S BRI vk B A A R L R 1 R
RRNARRTAR TN, AT
N RARYEHE ) i 5 7K f2 0HL 3 RS 0,
BATCA A4 32 4 BURHE R S AR (M) 115 5
ZAt T AT KRR, WL JRORE R K A 7= 4 b B ik 2
Ho Bt T e, DURR——2F 425, Kb,
AWK R = UL N A AR A
AL A RO AR HAR R B AR

2 ERMAFERMEL

2.1 HEERHEXFK

C1) 228 (I AR A T B ABCIR 28— [A) &) B 3 2%
AR A T AR, S N B R Ak
AT e Rl 1 Y T

(2) RMNIERTER A T AT, Joh Bl

(3) e — R NARFR, 2y & AH sl B A AH
AL 22 R 1) e ) B AT AR R 30 ) 22 e . 3X
FERRATI vl LUK 2 50 (2 R =~NF) Hoh—A
=N S A e E R NS TR TR S B R S
S

(4) A P A 6 B, SR IK AR 0 7= ) TR )
NATHEE, B —MES;

(5) Ny FHEDZ PR NAT %G, KA

R 5 ¥

(6) HBEEBHDZIMIBFTERM RN BT
o

%c

(70 B — N R T8 A A0t 58 1) A 1 #  A

978-1-935068-37-2 © 2010 SciRes.

448

2010 The Second China Energy Scientist Forum

Arrhenius J7 2.
2.2 SRE R KL W 4% HY 5L

OB R A &, AT )46 & N ) —4F
WRZMEN—NELRAD A, B2 EHEN—NE
S B, KA. BHEN—NELA D C,
YT A DAL C KM G WilkEE . 5-HMF. IR
HPEEA G — N R AH S D, My TS
e CO, FEM I AE N — N ERA 7y Eo Jhi,

WA N R LG
A—lyg Ky Byp Mg
B R ) [ N T R
%=—k1CA 1
%:kICA-kZCB 2
%=k2CB-k3CC 3)
dCp _ _ (4)
“dt k3Cc-k4Cp
dCEe
— =k4Cp (5
dt

4 Arrhenius J5 R, %552 B4 50 SO (R R W
ISR RS R A A R v

ki = kio-exp(- E/ RT) (6)
P20 [F) s HORT 4
E 1
Inki = Inki 0 - —e— 7
R T

23 EEBREEXRHSHNE

A% SO L e R R B2 ) Tstopt 3.0 R
AL BHE, IR (1) ~ (5) R 4 B Juk— P
B G P2 28 K~k UL SRR A UG 2 A 4
A

O N 3 5 4 ki>05
@HFrE % S =2 (yi(t) exp- yi(t) ca)A2 Hdz /)
.

%t T+ Yan Zhao!®V45 A SR FH R8I S 1R B W 35
FEW B 378°C. 380°C F1 382°C F i f43 H Bi s
Fig 2. 418 7 378°C i FE ' 4 52 5 41 43 R 15 B 1 [h)
ALK .

DA B s ik i € SR
Wi Yi*Wo
Vo Vo

Ci

®)



2010 The Second China Energy Scientist Forum

“H20H
o o
H
OH
OH

OH

“H20H “H20H CH20H
u o 0 o
OH
o o
OH o o ©on

Cellulose

OH CH20H CH20H CH20H
Oligosaccharides
"H20H H20H H20H
22 0 0 A
()ll
LIV LN O bu
CH20H OH CH20H OH CH20H

cuzOH

H glucose

H

HOH2C—C—CH20H

H
/ decomposed
on ‘ products of gluos.

° if
+ HOHG—C—H
Glycollic alde hyde " Dihydroxyacetone
H H

Glyceraldehyde
Erythrose \ /
HOH2G o. CcHO R
H—C—C—CH3

5-HMF Pyroracemic alde hyde

H—C —(fchon

Fig 1. The application of the Reaction mechanism of
cellulose hydrolysis in supercritical water
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Fig 2. Curve: The concentration of all lumps components under

different time in 378°C
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Table 1. Reaction network parameters estimation results

R REMESHMELER

SR K/s™! 378°C 380°C 382°C
Ao B ki 1.0761 1.7457 2.4759
B> C ks 1.4478 1.4366 1.5040
C->D ks 0.9815 1.7625 1.3011
D>E ks 0.0890 0.5012 0.8923
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Fig 3. Curve: The fitting of apparent activation energy
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Table 2. Comparison between observed and calculated lumping concentrations under different time at 270°C

#2: 270°C THEBAS A KRN H AN L

Alump B lump C lump D lump
t/s Exp Cal AD Exp Cal AD Exp Cal AD Exp Cal
AD/%
/mgmL"  /mg-mL’ 1% /mg-L" /mgmL /% /mgmL"  /mgmL' /% /mgmL”"  /mgmL’
15 12.840 13.6513 631 59460  6.0120 1.11 1.8000 1.8243 1.82 0.9840 0.8832  -10.24
16 8.9040 8.8283 -0.85 7.7520  7.2819 -6.06  3.2880 3.1797 -3.29 1.6800 1.9542  16.32
17  4.6626 4.7869 2.67  4.6800 4.8631 0.84 8.8320 7.4309 -15.9 7.3680 73476 -0.27
18 1.8960 2.0672 923 44160 44078 -0.18  7.7280 7.3932 -4.33 8.3760 8.5623  2.23
Average absolute deviation/% 4.77  2.05 6.34 7.27
Note: Absolute deviation (AD) = (Cal. Value — Exp. value)x100%
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