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Study on optimization and effect of microwave assisted

dilute acid degradation of corn cob
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Abstract; In order to improve the utilization rate and economic
benefit of lignocellulose, the hydrolysis of corncob was studied by the
method of using dilute acid as catalyst under microwave irradiation.
Through single factor and orthogonal way ,the influences of micro-
wave radiation time, microwave power, acid concentration, solid-liq-
uid ratio and particle size of corncob were discussed with sugar yield
and raw material conversion rate as index ; Raw materials and three
methods of treatment of hydrolyzed residue were analyzed by
scanning electron microscopy (SEM) and infrared spectroscopy (FT-
IR).The results showed that the optimal reaction conditions were as
follow: corncob was crushed to 60~ 80 mesh, the solid-liquid ratio
was 1 : 8 (g/mL), the acid concentration was 13% , the microwave
power was 130 W, and the reaction time was 20 min. At this time
the yield of reducing sugar was 66.41% , the conversion rate of raw

materials was 52.70%. SEM and FT-IR analysis showed that the
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effect of microwave acid was good, and the surface structure of the
corncob after the reaction was seriously damaged. In the corncob hy-
drolytic residue of microwave radiation and dilute acid catalyzed, the
hemicellulose was completely hydrolyzed, and some of the cellulose
was hydrolyzed.

Keywords: microwave radiation; dilute sulfuric acid; sugar yield;

raw material conversion rate
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(1) T TR ke J3E 0T 6 K e s i 2 18 19 22 Il < 160 7 [ L Ay
1010 (g/mL), P&y 195 W, fe F8 44 I 18] 2 10 min, £ 2K
S BURL K /N Ry 20~40 B, 43 1) 458 il B R Wk BE (5= 43 50O A
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W8T BRI L 0.45 pm 1K R UERE . 2 HPLC 434715 2] (¥
A A A B R BT ACOE L R A DNS B £ 3T 3
S S A TSR R T 53340 JERE A5 25 L JEURE Y B Ak 3 B ok 4T 4
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Bt HE IR
L.3.4 i B (SEM)O W& kA JSM-6510 AL 4 B F
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Figure 1  Effect of sulfuric acid concentration on the

degradation of corncob
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Figure 2 Effect of particle size on the degradation

of corncob
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Figure 3 Effect of microwave radiation time on

degradation of corncob
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Table 1 Factors and levels of orthogonal test
KT ABRRWE/ B C B D i 58 5
% M) /min (g/mL) /W
1 7 15 1:6 65
2 10 20 1:8 130
3 13 25 1:10 195

F2 EXRKBEER

Table 2 Results of orthogonal test (n=3)
K A B C D WEER %
1 1 1 1 1 14.41
2 1 2 2 2 60.53
3 1 3 3 3 55.32
4 2 1 2 3 50.02
5 2 2 3 1 16.93
6 2 3 1 2 54.72
7 3 1 3 2 57.98
8 3 2 1 3 56.33
9 3 3 2 1 20.21
""" ke 4342 4080 4182 1718
ko 40.56 44.60 43.59 57.74
k 44.84 43.42 43.41 >3.89
R 4.28 3.80 1.77 40.56

H1 2% 2 T U A R A AL EOROK R M R L
ZAF R As B, Co Dy, BIVBE B2 VK BE Ry 13 %6, o U 6 5t A ] Sy
20 min, EE LA 108 (g/mL) IR R N 130 W, £
PR 3% 6] 30 T W A5 28 1) 2 T R ) A B0IBE B 2 >  TR Wk R > 1
T 38 S5 BSF i) > YRR L
2.3 IERI
2.3.1  IERIEA BRI 3T 1E i 1 45 1 R i i
FET 40 BIGT BR Mk B 13 %0, 1ot ok 4 S A 1] 20 min,, [ 9%
18 (g/mL) Sl FE ST T % 130 W BUAL K/ 60~80 H
B X AR U R R R R L K R R ORGSIEAT 3 IR O AT 3 IF 2
B b JFOE 1S 2R 3 B N 65.83%,67.46%.65.94 % . JIT 153 36 5
BEF- 2150k 66.41% . K F1E 38 50 3% b JIr A R 2 K7 41
g e S RN W oy R e 3 ST W N 8
R R KM EREMTZEZEM,

2.3.2 IR MEAR VA LB i ROE 38 3 50 1 1 B L
2R K A TS 5 T K I R R 1 K i KOS H AR

L 3,

I 2% 3 TN B R vk 5 L fh 2 D Oy Ik M B L 3 TR RE A5
BB AR G R BB MA BT SR 2
PR A X I B ) 2 T A B P X — RO o A AR
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Table 3 Comparison of different treatment methods %
T JRRHE AR TR AR AR IR &
ek 7k 13.20 5.41 3.84 8.17
Wk iR 52.70 63.36 4.32 66.41
7 37.60 45.54 4.15 52.88

G2 (1 AR R e Bl T R S AR R (1 2 SR T R e
B P FL TR A A0 O TE R AT Y R AR — O TR R
Tl e N BRI AR P 23 T v B R 3l S 3 3 RE S I, 5 B0
JE TV 5 75— T2 B T AW ST PR v IR B 4 i 7 AR A
BON 0 DRI A A L R A SR EL B AT
e B DR R s AT A
24 BHREIIERSEERIKRERGEN

BRI BRI 4. R T NREL 2 4 52 i B A
(7] 5325 B NE i B0 R 308 A7 0 R 23 A7 G AT v 2 2 2 3K L 2T 4
BRI TR 2R A By 1 e A8 A T L T AR 0 A S0 R B
Bl KO8 5 A ] 7 1 SR JE A AT B He T AR FE BEE R L
5.

F1 EXTHEERSD

Table 4 The main component of corncob %
HLYgER FHER AER Ky K453 HoAte
28.10 36.92 15.00 7.00 2.00 10.98

x5 REAMEEXRSHHESEERIETARNETN
Table 5 The changes of component content and surface

properties of corncob before and after treated

N Jrj;éﬁ? iT;E? *E? tt?%ﬁfrﬂ/
/% /% TR/ % (m? « g 1)
F i) 28.10 36.92 15.00 2.233
Tk 7K 27.82 36.86 15.33 2.250
TR BR 3.13 58.78 18.79 2.810
A 15.78 43.71 19.35 2.498

Hi 2 5 AT, R T R R 1N 07 3 T L8R dee 4
2 2 U 3R R A 0 B8 B i ROk Y 28,100 R ) 3,130, £F
385 R TR AR A RGN 3R iy T I R O AR B R
AT L2 27 2 35 B D 15 4T 4R RS OR BR A
Ao AN [ B K AR 8RR JE R K Y b 3R T AR AT B 4
R TR R 6 o 14 i 2 4 3k T AOD O R R TR
TROPEI T YE R FEAR T AT 4R R A R AT T R R AT 4
B IR B A A R AR FL BRI 22 L DT i RS AT
FAY b 2 TR R
2.5 REHTEREFH SEM ELLE

P4 R 1 B OB KOS OB L BB K RO R L S TR
Ak FRG Y EOKE HEAT AL L WLEE JRURE B AN (] Oy vk Ak B £ OK
R TE S MBS A b . TR AL B2 1 DL 6.

Hi &L 6 R R BN R R K OES 2 145 F 20 WY LU 2
B T 2 3 T HOU T 5 MUK BOR 822 L YRR T A AL

178

(a) EREEE (b) KA B G

() RS (d) mabsE
BH6 REWEERLEH SEM A
Figure 6 The SEM spectrum of corncob before and

after treated
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WA T B RIR 2 7 4E R LT 58 4 R 2 4 31 008 43 %
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LB} J5 2 F KGO Y 784 AT R B A

2.6 FT-IR £I5M kg o 47

Ry A SO S TR R A T RS A K S R L R DR B
3 BN J7 vk b 3G 0 B AT A8 B £ 80 S0 R AE 43 AT
SR T,

B 7 AL AE 3 700~3 300 em ! by Uil B T O—H
R 4ENRS) .1 500~1 300 em AL AR I T C—H
F) A MR 351 200~1 000 em " b 19 W Wig it J& F C = C B AN
C—O—C B Mg 3l . G2 43 1 5 JEFEAR LE A [ i Ak 3
T A ZEAR K H i RO R U B i . B RR AL B S
1316~1 210 co ' AL AU 2% L A = B R 2B A 2 R AR B
Y C R CHy C = O A1 i R AR 05 3R W RS FF 2 47 4 R B
A58 N AW s (E 3 354 cm A8 A A AE — AR SR Y IR
W AL AR T OH A & 05 L U0 D] 2F 4E 3R b 45 1 1%
BHZBNWEIR, 2 345~1 971 cm ™' &b i Wi 06 , 18 B 43 F 22 1]
W45 #0 2 B AOREIR . T TE 2 898 em ' A 1) R ALE U i B2
F 2 855 cm ', R W N B A T N AL HR TR, A
1 081~1 041 cm ' &b Y £F 4 Z FRAF 06 A i 9ok 55 o 158 ) 21 4
RAEBArBEME . B 7 A1 728 em AL Sy R BT R Y Sk B Ak
A LAB 0 b A 21 A R OB R e 2 10 T R B R A 45 44
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