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Fig. 1 The adsorption isotherm for activated carbon
in aqueous solution of TPA
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Fig. 2 Langmuir treatment for the adsorption isotherm
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Tablel Specific surface area and pore characteristics
of the support and samples of catalysts
Surface area  Maximum pore  Pore volume 8 2
Samples £ E
(m*/g) diameter( nm) (mL/g) ‘g E
z g
C 735 1.9,3.5,5.0 0.56 E; =
C-14.9 470 5.0 0.38
C-21.0 346 5.0 0.12 [Ty [ NIV
1000 750 1250 1000 750
C-25.2 311 5.0 0.11 o/em-1 o /em-1
C-35.3 307 4.7 0.08 (a) (b)
C-60.0 272 4.1 0.08 Bl 3 N[ 2 AR RE ik B 2T 41T
- — T TPA 2053
2.2.2 FT-IROGHE &1 3 2 AR S i fE Ak 9] % : ~
N - ., Fig. 3 FT-IR spectra of catalysts samples with
PR AL E/‘Jélﬁl‘jlﬁjla ’ R 2N T3 P RHE (a) different TPA loadings;: (1)C-14.9;(2)C-25.2;
WEFRWEQEL, Jf 15 1A TPA BT L (3)C35.35(4)C60.0 (1) Bulk TPA
3 2 TPA X A [E) 52 g 2 AL A MR B LD SMFAE LS
Table FT-IR spectra datas of bulk TPA and catalysts samples with different TPA loadings
Samples I (em™) I(em™) M(em™) IV(em™)
Bulk TPA 1080.9 983.1 892.1 800.9
C-14.9 1080. 4 979.9 893.1 816.3
C-25.2 1083.8 982.9 895.7 815.1
C-35.3 1083.4 983.5 895.3 808.7
C-60.0 1083.6 983.2 889.9 808.9

Comment [ . Tetrahedral oxygen P-Oa, [I. Terminal oxygen W =0Od, IlI. Bridge oxygen W-Ob-W, IV. Bridge oxygen W-Oc-W
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S Bl B R IR X AR TPA 576 Mk | b
O U B B | BRI o TR A i —
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FHESFINER, N5 &SR EER, FA k4 V] 4 TR 2 B (AR B XRD S
Eﬁﬁ{}ﬁﬁzm] - BB B I A A% e/ 1 D IR Fig.4 XRD patterns of catalysts samples with different
B, WEMERFRI L TPA ks, FLar AMRRAE 62 TPA loadings
JEARAH TPA. (a)C, (b)C-14.9, (¢)C25.2, (d)C-35.3,
2.2.3 X-SA itk (XRD) K 4 a-e EAA] (e)C-60.0, (f)TPA

T L FRE S I XRD $E &, [ 4f Z4RA TPA  SEURHRL; BEE gk ig oK, JFiE s
B XRD 1K, 17 2 Ak, fEALFIR XRD St TPA [FRAENE, H s 5 M s e . x5R
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Fig. 6 SEM pictures of catalysts samples with different TPA loadings
(a)C, (b)C-14.9, (¢)C-25.2, (d)C-35.3, (e)C-60.0
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Fig.7 Glucose conversion and the leaching percent of TPA as
a function of the catalysts loadings during butylglycosidation

(-[-) Glucose conversion, (-@-)TPA leaching percent
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Table 3 Comparison of catalytic performance between bulk TPA and supported TPA catalysts

TPA loading( % ) Glucose conversion( % ) TPA leaching percent(% ) L value
5.1 77.7 20.0 16
12.2 81.3 25.8 22
21.0 90. 1 41.9 40
25.2 79.3 59.9 50
30.2 72.6 60.6 46
35.3 63.4 70.9 47
40.2 80.5 65.7 56
60.0 90.9 92.2 88
Bulk TPA 94.9 100 100
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Fig. 8 Glucose conversion as a function of runs of recycling

of catalysts
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Table 4 Glucose conversion and decreasing level of glucose

conversion after every run of recycling

Glucose conversion Decreasing level of

fun (%) conversion( % )

1 97.0 -

2 87.7 9.6
3 84.2 4.0
4 84.0 0.2
5 82.0 2.4
6 80.5 1.8
7 80.4 0.1
8 79.2 1.5
9 79.0 0.2

34

3.1 TPA gk BE MR 5 R FF T J5 A 1 Keggin
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FEI H BLAARAH TPA HEFH.
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Characterization and Catalytic Performance of Tungstophosphoric
Acid Catalysts Supported on Activated Carbon

LIU Xiao-di, LIU Shi-rong
(Southern Yangize University, School of Chemical and Material Engineering, Wuxi 214122, China)

Abstract: The characterization of tungstophosphoric acid( TPA) catalysts supported on activated carbon and cata-
lytic performance in synthesis of butylglycosides were studied. The supported catalysts were prepared by impregna-
tion technique and characterized by FT-IR, XRD and SEM. The characterization results show that the Keggin struc-
ture of TPA remains unaltered after being supported on activated carbon. The adsorption process of TPA on activa-
ted carbon could be devided into three stages, which are monomolecular adsorption, multimolecular adsorption and
packing of crystalline phase. There are complex relationship with the leaching amount of TPA, the TPA loading
amount and the glucose conversion during the butylglycosidation. With the increase of TPA loading amounts the
leaching amount of TPA increased, while theres no direct relation between the loading amount and the glucose con-
version. When TPA loading amount increases from 5% to 60% the key factor controlling the catalytic activaty
changes is acidity, specific surface area of the catalysts and amount of the leached TPA respectively. The optimal
TPA loading amount on the activated carbon is 20% .

Key words: Activated carbon; Tungstophosphoric acid( TPA) ; Supported catalysts; Characterization ;

Butylglycosides





