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Study on High Efficiency Catalytical Preparation of Levulinic
Acid from Corncob by SnCl,
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China)

Abstract: Levulinic acid (ILA) was catalytically prepared from corncobs at high temperature and with
different metal chlorides. The influence of different types of metal ions on product distribution during
catalytic reaction has been investigated. Furthermore, for the purpose of increasing LA yield in this
catalytic system, four factors including substrate concentration, catalyst concentration, reaction tem-
perature and time were studied by response surface method (RSM). This catalytic system was opti-
mized and quadratic regression model was established and verificated. The experimental results indica-
ted that the optimal conditions are as follows:the substrate concentration was 25g/L, SnCl, « 5H, O
concentration was 80mmol/L, the temperature was 193°C and the time was 10min, the highest LA
yield could reach to 78.06%.
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A [F) 4 T8 E A B KA B A AR 7 LA B, AR SR R EL T SnCl, + 5H, O, FeCly »
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75/ % BB/ (g o L)
Fh%
B LA HMF 1 Ak R Z®

SnCly 24.70%1. 21 66.7243. 21 0.0340.01 0.1640. 02 0.2040.02 5.2640. 81 2.037£0. 34
FeCl; 44.9241.42 22.7141.21 0.8040. 05 5.12+0. 32 0.96=40.12 2.70%0. 67 2.1470.63
AlCly 14.08+1.08 30.9241. 49 0.4440.03 0.2340.08 0.124+0.01 4.76+0. 89 2.46+0.78
CuCl, 34.5241.22 33.4141.42 0.8240.09 1.05+0. 12 0.1640.03 3.55740. 65 1.9940. 67
CoCls 34.6641. 31 1.7140. 23 0.4040. 02 0.7840. 04 0.6640.22 1.0440. 29 2.0740.77
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1 75 60 180 50 0 0. 06 0. 47 7.86 3.12 8.43 62.78
2 50 60 180 30 0 0.05 0. 36 5. 60 2. 11 19.08 69. 35
3 50 60 180 30 0 0.08 0. 26 5.23 2.01 20.13 65.07
4 50 60 200 50 0 0. 06 0.43 5.02 2.22 0. 00 66. 68
5 25 60 180 10 0.18 1.23 0.26 2.42 0.95 16. 81 62. 20
6 50 60 180 30 0 0. 05 0. 30 5.11 1. 90 19. 97 64. 11
7 25 60 200 30 0 0.13 0. 26 7.75 1.0l 12. 20 73.05
8 50 80 180 10 0.12 0. 80 0.33 5. 11 0. 90 33.02 65.99
9 50 40 180 50 0 0. 07 0. 25 5.01 2.15 21. 25 63.42
10 50 60 180 30 0 0. 14 0. 27 5.55 2.13 21. 86 67.18
11 25 60 160 30 0.2 2.03 0. 38 1. 32 0. 90 50. 21 27.68
12 50 80 180 50 0 0.05 0.28 5.52 1. 98 8. 54 66. 60
13 75 60 200 30 0 0. 07 0. 48 6. 94 3.05 5.85 60. 85
14 50 60 200 10 0 0. 05 0. 26 5.47 2.09 21.09 68. 95
15 50 60 180 30 0 0.05 0.31 4.97 1.85 17. 14 63. 38
16 25 60 180 50 0 0.03 0.21 2.76 0.96 16. 41 69.13
17 75 60 160 30 0. 63 7.09 0. 80 3.19 2.77 36. 55 20. 33
18 50 40 160 30 0. 45 4.84 0. 64 2.16 2.04 48.35 19. 31
19 25 80 180 30 0 0.03 0.11 2.98 1. 02 22. 23 72.01
20 50 60 160 50 0. 35 3.51 0. 64 3.78 1.93 31. 26 44. 48
21 75 60 180 10 0. 74 4.51 0.62 6.43 2.91 35.18 52. 60
22 25 40 180 30 0 0.13 0.24 2.59 0.95 34. 68 68. 58
23 50 80 160 30 0. 34 3. 57 0. 51 3. 56 1.71 31.49 41. 77
24 50 40 200 30 0 0. 05 0. 34 4. 37 1.91 9.59 58.63
25 50 80 200 30 0 0.05 0. 32 3.67 1.88 0. 00 59. 65
26 50 60 160 10 0.41 4.09 1. 39 1. 26 1. 85 52. 84 9. 66
27 75 40 180 30 0.13 1.18 0. 39 6. 94 3.00 21.13 58. 36
28 75 80 180 30 0 0.05 0. 29 8.09 2.99 10. 34 64. 34
29 50 40 180 10 0.72 4.75 0. 46 3. 50 1. 94 44. 31 41. 28
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RN TCITAE G AR A NS AR AT A R TE S KA. DRI AH LG TR L LA A9 2E Bl 22 T Y
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25g/L AT M H 80mmol/L, 7E 193°C F JZ i 10min,
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S
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LAF=5/%
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S 60 S
=20 = 20
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70

80
u 40 30— 0 a
170 A o 20 50 W
7y, " 160740 Ww\ﬁ"“ My, 2 1090 g

B3 KYREREMEBLAREEENMREAAEEZZ BX LA FRHHINH

F4 OAFHER

P R BNl ¥or F {4 P i M
LA 7 964. 70 14 568. 91 26. 38 <<0.000 1 T
A 237.54 1 237.54 11.01 0. 005 1
B 307. 85 1 307. 85 14. 27 0.002 0 g3
® 4 203.01 1 4 203.01 194. 88 <0.000 1 W
D 436. 93 1 436. 93 20. 26 0. 000 5 T
AB 1.63 1 1.63 0.08 0.787 7
AC 5.88 1 5.88 0.27 0. 609 7
AD 2. 64 1 2. 64 0.12 0.731 6
BC 114. 92 1 114. 92 5.33 0.036 8 w3
BD 115. 89 1 115. 89 5.37 0.036 1 TE
CD 343. 92 1 343. 92 15. 95 0.001 3 B
Az 1. 74 1 1.74 0.08 0.780 8
B2 26. 30 1 26. 30 1.22 0.288 1
C? 2131.17 1 2131.17 98. 82 <<0. 000 1 B
D2 50. 30 1 50. 30 2.33 0.149 0
B it 301. 93 14 21.57
JRAUE 278.18 10 27. 82 4. 69 0.075 0 A
afiiR 2% 23.75 4 5. 94
SR 8 266. 63 28

2.4 RUERIREIE

T TR A2 SR 4 AT S S (A AR 2 1] A P A T SR R 2 T 5 B e
AT HEAT SR IF RE PR 0 A 245 2R rp (0 22 AN [R) 26 05 AT 06 UE R 52 s {55 B8 8 B0 B0 0 A L. A
5 PR LR PO 2 18] A 3R 22 AR /I L R X IR 25 7E — 0. 68 ~0. 98 Z ], A ELAF YR E G &R R =
0. 9887, FE 3 UL B v .0 2 3 B R I 18D 23 B B AT A A0 5 BEAVE
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x5 WIEXBHLFRESTUEHXR

I W) I i P AR o B/ LA =%/ %
P g/ °C B} (8] /min k2%
WHE/(g - L7Y) (mmol + L™1) ] A

1 25 80 193 10 78.06 77. 38 0. 68
2 30 80 194 14 75.85 76. 20 —0.35
3 25 61 191 30 74.45 75.30 —0.85
4 25 58 188 40 73.87 74. 85 —0.98
6 25 79 191 18 77.40 76. 81 0.59
7 25 68 190 28 75.26 75.67 —0.41

R 995 W 1 1T R A A A AR R A5 B B e S5 R IR R MR B R 25/ L, 4L ) MR B O 80mmol/
L.7E 193°C R 10min, fEMEME TR BRI 5=F5E 78. 06 % . SHIME 77. 38 Y% IEA AT,

2.5 MM FEE

TR G AME A RS AR B 2 5 AL A5 R A Ta) & AR T AR KA, 4 o BT 5 SRk 6 iR .
LA PR R B A7 2 R AR SE ORI R TR AT dE R WSS AR IR, £F 4k R A A 5 AR P A5
A3 R S5 2R Al R B A A DAL G s AR LR D . 5 LRI 7R M AR R, P AR A R A B e R R
fif st R BRR IR 99 %0 DL o DA 25 W ™ R 0 R I RE A B AL 43 43 B T N A 2 B AR A A AR R R
it 3 FE R s — LSO S A 0 R AR 25 B e A B B i B LA G i R Y 0 LG T 4 4 3R A K i
SRR 3 IR RS R A A, LA TEZ A AR R b A AR e, Rk SR I A i R RN 2L TR A
P B BE AR T AR B, 48 E TR . SnCl, « 5H, O fE & AL &1 F A F T A R 45 4 & v 2F 4
R LF 4 2 (0K, IFRE M AL T2 10 104 B0 4k 22 % ff A2 i HMEF FOBR S , (2 ot b 8] 7= ) S B2E L 6% 4K
TG AR L A B ) LA AR 74

F6 RNEIEHEGAD TN

ERLL5Yy/ % BBRE/ %
B FE ol %
HFYER HYER NG S K5y 21 Lo 3% ENGiES
A Ab 32. 63 31. 70 17. 80 1. 90
LA =R i 7 22 2. 64 0. 36 49. 81 6.67 98. 22 99.75 38. 44
R R R 18 37 41. 35 0. 26 36. 08 4.76 53.11 99. 70 25.00
T 7™ 2 e e 26 46 42.98 0. 40 30.18 4.16 39.41 99. 42 22.01
AR AL — 26 3.24 0.28 46. 55 6.85 97. 42 99. 77 32.01
3 & it

L SnCl, Ay fE Al 770 BE AT 455 ek Mgk A 5 21 24 2% IOk v 1 21 4 3R PR L o B R e 1 o B AR 1 LA
SR FH R L T E R T LA 7 AR R B, A3 R I TR 5T B B A AR R B L BN JEE A
BPIE) 6 LA 7= A S . W) N7 TET 3 A 29 B 52 007 ik JBE RIS )0 LA 77 58 4 5 Wil dig R o A A 5 R B2 TR 22 i
JIE ) B R B S R JE R 2 e R a8 DL SnCL AL KOS AR 7 LA WL 544 - 193°C R i
10min, JIKY) MRl 25/ L AL B 2l 80mmol /L, ILIF LA 7= S 20 78. 06 %0, 3 3o 50 UE 52
16 S5 N {5 A 280 T AL ) LU A T R S R B AT SE v BT B R T A T
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