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SZOSZ'/TiOz Solid Acid for the Hydrolysis of Sucrose and
Vinasse to LA
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Abstract: The S,05>/TiO, catalyst sample was prepared by Sol-gel method from C,sH3,0,Ti, CH;CH,OH
CH;COOH and (NHy4),S,0s..By changing concentration of ammonium persulfate, baking time and baking
temperature made solid super acid catalyst of S,04*/TiO, with single fact test. Characterized their capacity
and frame though the method of Infrared Spectroscopy and BET surface area techniques. The sucrose and
lees biomass were catalyticed in autoclave under 160°C and 24h With this catalyst, after it, using the liquid
chromatography analysis the levulinic acid from the reaction on quantitative and qualitative. The results
showed: the best experimental conditions for preparation of the catalyst was calcinating temperature at 773k,
baking time 5h, the solubility of ammonium persulfate 0.2mol/L. and its catalytic activity was the highest;
this kind of catalyst for the hydrolysis of sucrose and vinasse to levulic acid(LA), the yield of LA were 45%
and 5.5%.
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B E: AL TE, LKCE, KEEERARA, TABEA RBKR, RABKR- Bk, Eidg
A& LI T AT AR BR AR R . BT 8] BB R AT B4 & S,07/TiO, Bl 4RER, i@ it 219 KA
B RB M b & @ AT B AR AR SR ER AT RS, B BABAL A R 160°C HF T 69 &5 R & P ARG AR
FaiB A AW R AT 24 D ETRLIFOBEAER, KA RAEEEA T CBEARBITE MM, 4
R BT FIEAEA) 0 T AE F IR A 773K, AT A Sh, idARER4AE A 0.2mol/L At
B &) P R AR K. HF S,057/TiO, BIRBRAEALF] ) T B 4E Ao 4 K 4] & CBLRBA, 71T LA
FE A A 45%F 5.5%.
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B A BEIS S ALY H 2™ JFIAS ] PR B ) gk
THFE, RIRE VBB AT A . AT AT 5%
PEAEA T FRA TR, IR LR 4 32800 ) 2R
FRIFAE A I R BBk A B A T i B R
B B S AR SRR A A — R )R] AR R
W, BAEAARFE. e A FHEI A,
RELY RS RN P (R N S v/ H OV IN AL N N
—o TEARZIAL T 0, LBENIR (levulinic acid)
MRt Ay, BRI R & A

Syt TIPS AL 2 R T
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ST B S AT R, A6 CHURR AL
SEICH, AT SO LA R, AR 5-F
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2. IEERSY

2.1, S,047/TiO, E{F BRI Hl &
KBB4 FE ALY, 1 oG L 20ml G

KOBEE 250ml Fedrh, FINA 10ml 268 T 05, R

B IEE 20min, Z JEAEMRZIGERE N0 10ml DK R 1R
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W pH = 4~5. WINsESE, W INEC LT R AR
FIers s 8 10min, BRIV RS, FHReMIscE 70°C
IR, 24h 5, FHRFERIERE, BT COBe &m0
AR B

AR VRS2 500 T AR I R R AL R JE R I 1) e Ak
FRE = AN B 27 AN . I 1

Table 1. Different conditions of catalysts
F 1 TEEHTHEHELRT

SRR (°C) Rrpel g (CH Ripel g (CH
HEALFR) REpert ] (h) HEAGT) JEBRINE Ch) HEALTH) JEREIN TR Ch)
= R = T R P = R R R
(mol/L) (mol/L) (mol/L)
1 600, 3, 0.05 10 600, 4, 0.05 19 700, 5, 0.05
2 600, 3, 0.1 11 600, 4, 0.1 20 700, 5, 0.1
3 600, 3, 0.2 12 600, 4, 0.2 21 700, 5, 0.2
4 700, 3, 0.05 13 700, 4, 0.05 22 500, 5, 0.05
5 700, 3, 0.1 14 700, 4, 0.1 23 500, 5, 0.1
6 700, 3, 0.2 15 700, 4, 0.2 24 500, 5, 0.2
7 500, 3, 0.05 16 500, 4, 0.05 25 600, 5, 0.05
8 500, 3, 0.1 17 500, 4, 0.1 26 600, 5, 0.1
9 500, 3, 0.2 18 500, 4, 0.2 27 600, 5, 0.2

2.2 EMFEBSRERRIRAE
2.2.1 BEAEBIRBREILI SN IEME

F AVATAR 370 FU# 37 21 A 35450 s {4k 551
R IHIZE R . AELLAMTE BT, K> KBr [E 4
B VRSO 76 B ESTE b 78 0 A, I N AR A R
K, RIGHEIGE R, MG HT .

2.2.2 E{FHBRER RO R M LE REBET)N E
I TW-004 744 15 2)) 50 W B Lb 2 T ASOn] A0 571 33t

AT HEAR TN -

2.3 ZEIRERRIS K
2.3.1 EEHEZBHAER

FREX 100g FRURERE, A4 LA T 251 2000ml R
W, FEHL 10ml RS I8 11 [ AR {4 A0 75 ]
IINB = R N, SRJEAE 160°C T RV . %
N 24h JEECH, A HIE A I

2.3.2 EMREIECHRER

VT, RrE, 055 R RS 2R ) ORI 1 g5
TN S (10 ] AP b AR, 5 (1) 2088 7K [) R o
AN E R N T, SRIEAE 160°C FRHMT RN RV
24h JEHUH, AT S L
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K H Waters 2695 (5 RGO (415 A R Ge AT 4047,
2 E A A % M AminexHPX-87H
(300mmx7.8mm. B} um LR IR L4 LT
LY, WS 0.04g/L HoSO4e ZMHT4E: iiH
1.0mL/min, FEiE 40°C, #EFEE 20uL.

3. £R5HR

3.1 EFREBRER Lk R BRI ST

AL LR AR BET lltgh RT3 2. WFK 2 H
AU, AR I el B 6] S 56 5 SR P05 1) B Ay
W3, HLYUCHRRerT IR, SRR .

TEAA R 5 o8 o] TR Rk B BRAEGIR BT, R el
500 °C A A7) 149 bl 2R TR 35K o I 5 1t 2 1) 388 o 11y 32
WD o IX 0] BEE R A RS el B T, R S e 4
FIREMFE R, SRR A RGE RN . 75k,
Wi 5% ol PS8 P v ] A i PR 2R 1™ T Rt 33
ELR TR, RN S,0 (A7 F) Tt 4atk
WA R LR AR . RS bl B Ik, & Al AL 7 3R hl
(11,057 LA SOx Rk, FEBIHE. LRI
([P RNy ARSI 7

Table 2. The BET of different catalysts
R 2 FRMELFIE EERER
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A L BRI g,
= (m¥g) 52 m/g. (m*/g)
1 68.99 10 14.03 19 71.94

2 16.09 11 15.96 20 7.639

3 58.94 12 52.27 21 18.13

4 10.92 13 8.538 22 127.3

5 20.20 14 11.34 23 122.4

6 41.21 15 17.53 24 117.1

7 40.55 16 63.91 25 64.50

8 72.67 17 66.42 26 66.73

9 78.16 18 76.58 27 68.78

FEAH R RS e i R, R e s [ 644 16 5710 (1)
BET A #M. ME 2 W41, 76 500CF, Kike s/
I AL TR B B AR LE 3 /N Ak 7R i LE 3R
R ATREAE RN IR, R IREL A 5 4 20 il
HAERADMAAL, FEE/MOLLRTA, {HREE A
MIIEK:, REBRERE A foe 4y, FLEE N, LR
Ko BXT 700°C, wREMLER Fr, PHOGL R
WO, AHRES AR EERERE, R A AN Re L,
AT ORI IE K, AT EL R TR ) o

AN R B R e Tk B AR AR, [ R R ) b T
FAE 0.2mol/L AHXIR K o 7] BE A PR Ay dsk s 1 e (1) #2184
K, Kibehar= B2 /<, WNT S,047/TiO, K
U BCE, T bR A K.

ity ik, nTHRAESR A NIE R, Kb e
h 500°C, KB E) R Sh, iEBRERARHEEE A 0.2mol/L,
3R BB LR IR A7
3.2 EfFBIRERLLIN N E D T

BAVERE THAFILLRITBUR, VG R AF)
AL FIHEAT T 20BN . B 1 S S,047/TiO, [l 44
RETRIR 22, 23 24 SHHLFILCADEREE . WE 1
R[5, £74F 3425¢em™,1630 cm™, 1400cm™ 22 47, 600~
680cm™ 2 A7 PUANR I . X el 55 ek O e
SR PR TE W ML e (7 FE AR 4 o E 3425 em™ Kbk
i (10 W S e Ay 2 56 PP AV 4 i S WAL T 1630.00 e 722
A A (1) W WA 06 D i W B 7K 14D 5 o e 3, 1 L 3K 7 A 0
A, T P ] A 5 R % T ) W PR 22 P2 B R — e i
(7K, 258 5 A [ AR s i B R PE. 1400 em™ FRHE
W I O=S=0 FIl O—S—O (1) SR FRAN 45 5 5 A6}
FrAh 2 s, rT A0y S 087 (e 3k RE B R AR R AIE U
AHERT, S0 M il SO& . FERE 660cm™
Aab PR MAC Ve Ay MGG APk A e PR R O R AL U, 330 A BT 1) %
1) [ AR R A AE B M S A TiO,
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Figure 1. Infrared spectra of catalysts
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3.3 [ERBR fE AL RERE 7K A S L 1% RE I RO 3R

H S2082-/TiO2 AL I T~ BERH K il i 2% Z kN
WS N, RNV EERWEE 3. MRIEER 3 WA,
S2082-/TiO2 [i] fAk 3 R M AL REBE R K e il 46 Z LN
P2 PRI M v o

Table 3. Preparation of catalyst samples for sucrose hydrolysis
yield of LA

3. UM TREKESZ LA HlrR

B R e R B eR%
1 42 10 32 19 16
2 33 11 20 20 15
3 39 12 19 21 16
4 32 13 17 22 47
5 31 14 17 23 41
6 34 15 16 24 43
7 35 16 33 25 30
8 42 17 42 26 34
9 45 18 41 27 31

Ve RN AR 160°CF, VIR IA] 24 /N

R 2 FIZR 3 w40, LA RISCR RS 4 4
A7) Ll 2 TR PR 388 T 8 K, T g R 1 LR TR ROKR,
WO, SRS, AP R, w L
Eb 2 TR () /NS T A V5 T A 3 2 DR )
AR

MR 3 BTSSRI 4B IR 7 5 5 1 At IR A vk
JEE AR I 1R S bR B A 5, A& SR nT 4, 773K
I B 2 B A R WO oK, it A TR RS Bl 1 T v
LR AN Yk, 2 HT ml BE DN by Bl B bl
FEMTHE, MAAFIEEeL:, SRR BIRD, iE
e, TEPERRAG, LB IR R .

3.4, [ERER L TRE 7K iR 5 B 1 BE T RO R 52

8,087/ TiO, M F T4 5 R 7K e ol 25
LAY, RMNARWTT R 4. IR 4 w50,
I A P AP R PR A AR S B P A9 38— ) I
IR, AHWCR ARG OB AT T R B o AR TR A e
A 5-HMF (R ABUARAR K, IEATIRZ )R . W RE
T I TR AR B S e KA, 3 BUR N ANTE 2
AT AT RETTRE B L 7 B PR ) o e AE AL R
THTA A AL TR P rp Lol AR RIEAL BE T T P
SR AT Z L R R S I T IR S S BT 1) BRI
73

Table 4. Preparation of catalyst samples for vinasse hydrolysis
yield of LA
F 4. BUAFERATFEEKEE LA Mg

s %

978-1-935068-37-2 © 2010 SciRes.
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1 5.4 10 3.4 19 2.5
2 3.6 11 3.1 20 2.8
3 52 12 33 21 2.7
4 3.8 13 2.3 22 39
5 3.5 14 2.5 23 55
6 3.7 15 2.1 24 3.8
7 4.5 16 43 25 2.8
8 5.8 17 5.4 26 33
9 5.7 18 4.7 27 3.2

T RIAAEREE 160°C R, R IR] 24 /N

PR 2 FNZ% 4 AT 40,  ZBE N FR MR K St 5 i
A3 LE 2R TR [ 388 K Ty 386, ml B T Lh R Ao,
b, PG, LR IR R . AT L
E R TR RN T AL TG 1 A o 32 G ()
M. 500°CIN AFEINFRICR oK, B (AL RS e
FEMITE R, LBERIR P AN D, 2850 Hr al REIA Ky
B RSP T, AR e Ls, SRR
BOgD, GO, RS, SEENER R
%o AL TR BE I )t ) 2L R R R AT S0, 5 8 I 1)
3h AR EROR, S HERTIR/ NMAY & .

MF 4 B TTEN, LR R I AR X 2 A R
FER LA K . 0017 AT g DR A el i e oA i 9
EEARMEAFIZR, ARG R AR GG, BT
Tk L TR A W P 10 R /N S A T R A i T R4 v T R
Wi, M LR R = TCRE M o Bl 6T e I 0] (1) 384
I, ZBENBR P AR . 20 M n] BEIN Ok B 5 e
[N, AL R WIReSs, LERMBIER, Sk
DD, IETERRAR, BRI R R PR .
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