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4 1.0% (Fiatsr%0) BB BF oK mA B =5
R, 7 S0°C TR i Bk 2 W o A, BN 3 %
JOTH 43450 0. 1% 19 37 R 356 A 7K % VA8 K AH 2 B R R
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Fig.1 Mechanism of the esterification

reaction catalyzed by SPS
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F1 BIAFASIEAFFEN D
Tab.1 Effect of amount of the porogen on

the catalyst activity

R BREAR/ % SR (mmol-g ') FFA B/ %
Rl 100.0 5.1+0.07 85.0=0.08
R2 10.0 4.7+0.05 78.2 £0.07
R3 3.0 3.3+0.08 45.5+0. 10

2.4 RBKEE) R ER K B K 20

PS [ ERAE #E 17 i Ak 22 i 40 200 0 A7 78 00 ¥ Bk A
AEIA B IR R AL o [ 2 B BERBE AL AR MR IR 1.3 49, i
PR St 50 %k 98% , 7p il Ak 0.5 h 1.0 h 1.5 h J5
B AL B9 RE A 3C T WL, W2 W3, i R 5T 4 70 BN
93% Kk 1.0 h J5 il AL B RE AL IC O W4, B EER K
T %) e B PR i B % B S - 52 IR A 3 A B R
M

M2 NP R A WA AL TR FRA 1R 4%
AR IUH 59. 2% , KT A SE 4 2 1.0 b, Jir 74 fi Ak
M W2 A RN 5. 2 mmol/g, A T HE AL S B, FFA
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AL RIBF T 86. 8% , 4k 2 HiE K K I [H] , 5% 1k
BEARPRAFF AL o G, 20 25 7 K ) [R] 25 %) 1.0 b
DAL A REGE PS RTS8 K o T B7E 1R It 3 70 K
93% I, Jr 13 B fE L F W4 AR QA
1.0 mmol/g, FI F g AL S 0, HOKE i b FFA 19 5% fk
AN 15.5% , HEAL T L 3 A 36 1, ik 1% 3
W2 IR AL R R T W4 B, L PS A
BRESAE I B 2R AF MK 1.0 o Je SR 98 % it IR
PEATREAL

F2 AN ) R WRER R AT X L Y e
Tab.2 Effect of swelling time and sulfuric acid

concentration on catalyst’ s activiy

i Wik Bmht  SCHEIL/, FFA fEL
TUmEA ARU% (mmllegl) /%
Wi 0.5 98 3.7 +£0.02 59.2 £0.03
w2 1.0 98 5.2+0.05 86.8 £0.07
W3 1.5 98 5.4 +0.06 87.1 +£0.06
w4 1.0 93 1.0 £0.09 15.5+£0. 10
PC101 4.3 +0.08 76.2 £0.07

2.5 W2 5lEFIZHRAE PC101 L&

EDS g3 70 #r 18 5 H I i R T B T R A
i, L3 5 HC SR AT A T8 3R B AT LA T R R Y
EFEEE . AR 3 W LA 50, W2 /) O .S J5 4 i 1y
RN 3.3, KT E 7 E T s g PC10T A
7 0.S ¥R 22 LE 3.0, a] DU T W2 B 5 1k
JEWT PCI01, /P W2 ik i 5 T PC101,

*3 HUFHK EDS TELW
Tab.3 EDS elemental analysis of catalyst %

C 0 S
- JE5-4y R 1) G JEF
o Ji I A o Joi ) 45 o i ¥ 4

Y HAY A

w2 53.21  65.17 28.90 26.58 17.68  8.11
W4 53.72  67.57 22,42 21.17 23.63 11.13
PCIOl  54.48 66.60 27.30 25.05 18.14  8.31

it — 2 B E X —HE1e , fF W2 5 PC101 35
T HEAC R A 63. 0 mg/g BIEXE ith HEAT B AL S Dz
SN 3o A g S BORE I A il R FRA B B fE R
GUREWI (K 4)  FERNLBIAT 1.5 h, BN 2 4 2 kel
BT BE 2 EEA 3.0 hJE BUKE P FRA 5L 1L R
BB RAE . W2 S REALTII FFA Fefl 40 95.7%
i 1 PCLOT S iEAL5R] I i e A . Rk, A A B
1SS R W2 8 i R ML Tk R P I 1 BRI )
G PEDE T [ 7= BH 1 sc e ig PC101
2.6 EAFHNESEMANME

MR &L 4, B34 U I 1] € O 1.5 he g [ml i
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Fig.4 Changes of conversion rate with time
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Fig.5 Reuse effect of cation exchange resin
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Monitoring of Straw Solid-state Fermentation Based on
E-nose and Gaussian Process

Mei Congli  Shu Dongxin Jiang Hui Huang Wentao Liu Guohai
(School of Electronic and Information Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract; The e-nose system and Gaussian process ( GP) classifier were used to accurately monitor
physical and chemical changes in solid-state fermentation ( SSF) of crop straws to replace off-line
chemical analysis in laboratory. The SSF experiment cycle is seven days and the gas monitoring data sets
were collected by e-nose every 24 hours. In this experiment 20 data sets corresponding to 20 batches of
fermentation processes were collected, and ten of which were used for training GP classifier, while the
rest for testing the performance of it. Test results show that the e-nose system could effectively monitor
SSF process of crop straws and the classification accuracy of GP classifier was higher than that of support
vector machine classifier or neural networks classifier. So the e-nose system combined the GP classifier
method could be an effective strategy to monitor SSF process of crop straws.

Key words: Straws Solid-state fermentation Monitoring FE-nose Gaussian process
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Esterification of Waste Frying Oil Using Styrene Type Cation
Exchange Resin Catalyst

Lii Pengmei' Liu Limei'” Yang Lingmei' Yuan Zhenhong' Chen Zibo’
(1. Guangzhou Institute of Energy Conversion, Chinese Academy of Sciences, Guangzhou 510640, China
2. University of Chinese Academy of Sciences, Beijing 100049, China 3. Department of Materials
Science and Engineering, Central South University of Forestry and Technology, Changsha 410004, China)

Abstract; Porous polystyrene-divinylbenzene was prepared by suspension polymerization, and then
sulfonie acid ion exchange resin was obtained by sulfonated porous polystyrene-divinylbenzene. The
resin’ s morphology and degree of sulfonation were characterized with SEM/EDS, BET, IR respectively.
Esterification of waste frying oils with acid value of 63. 0 mg/g was studied using cation exchange resin as
catalyst to investigate its catalytic activity. 40.0% dosage of porogen was preferred when the
polymerization conditions were 360 r/min, 1.0% dispersant, 1.0% initiator, 75°C for 4 h and the heat
to 85°C for 6 h,while the sulfonation conditions were 1.0 mL/g dichloroethane, 5. 0 mL/g sulfuric acid,
70°C sulfonated for 1 h and the heat to 80 ~85°C for 3 h, the optimum swelling time was 1 h, and the
concentration of sulfuric acid was 98% . The maximum exchange capacity of the cation exchange resin W2
was 5.2 mmol/g in that condition. When the esterification was performed in the condition of 40. 0%
methanol, 10.0% W2, 70°C stirring for 1.5 h, the crushing rate of W2 was only 10.0% and the
conversion rate of FFA reached to 86.8% . W2 is better than commercially available cation exchange
resin PC101, and could be reused for 5 times.

Key words; Frying oil  Esterification  Cation exchange resin  Catalytic activity  Polystyrene-

divinylbenzene



