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Preparation of basic amino acid supported CuO and ZnO catalysts for
selective oxidation of glycerol to 1,3-dihydroxyacetone
ZHENG Li-ying"?, LIU Hai'*" , KE Yi-hu'?*, JIANG Guo-ping'*
(1.Chemical Science and Engineering College, North Minzu University, Yinchuan 750021, China;

2.Key Laboratory for Chemical Engineering and Technology of National Ethnic Affairs Commission of China,
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Abstract: The supported Au/CuO and Au/ZnO catalysts are prepared by arginine and histidine, respectively, and
characterized by means of XRD,XPS, TEM and BET.The effects of different conditions on the catalytic performance of
the catalysts for selective oxidation of glycerol are investigated.The results show that the catalyst shows good catalytic

performance when the concentration of amino acid is 10-15 mmol -L™" , the loading amount of Au is 1% ,and the reaction

temperature is 80°C.The conversion rate of glycerol reaches 97% and the selectivity of 1,3-dihydroxyacetone reaches

79% when histidine-Au/CuO is employed and the reaction lasts for 6 h.The conversion rate of glycerol reaches 97% and

the selectivity of 1,3-dihydroxyacetone reaches 74% when arginine-Au/ZnO is employed and the reaction has performed

for 4 h.
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Arg—Au/Cu0O 39.28 0.30 26.75

His—Au/CuO 34.55 0.29 31.51
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n(His—Aw/Cu0)/(mmol-L7")  ¥4b#/% DHA &£/ %

5 71.0 79.8
10 80. 4 72.8
15 85.4 80.9
20 74.0 78.8

n(Arg=Au/Cu0)/(mmol-L7")  %fk&F/% DHA &£/ %

5 70. 6 79.2
10 72.1 78.5
15 69.6 79.5
20 64.4 79.4

n(His—Aw/Zn0)/(mmol-L7")  #{bR/% DHA BEFE/ %

5 91.0 65.0
10 9.1 70.6
15 98.8 66.3
20 63.5 70.5

n( Arg-Au/Zn0)/(mmol-L7")  %4b%/% DHA #EHME/ %

5 90. 6 69.0
10 97.4 74.0
15 94.8 58.5
20 80.3 57.7
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CuO 1EAER AR, 2 P& FE IR Y DHA 3% £ E R F5 78
70% LA _E 5 H T e 1 2 52 B0 200 18 K N i
His (5516 F 5 T Arg, H AL 15 mmol/L His — Au/
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Y, 3k S e AR S 5 T DA AE IR C—H
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PR, HIM A FE AL 38 T CuO, R L, CuO DL JZ ZnO
AR 0—0 B RN O, 1L S0 S ECH
MFEL R 2R — A EE A

4 15 mmol/L His—Au/CuO F1 10 mmol/L Arg—
Aw/ZnO VE R FE XF 52, 4k 2 % S I 4% A 19 55 i s
5T, ARV BE R, 2 i Ak 590 0 i 1k 2k B
XFLCEERINZE 3 s, 3R 3 hal LIE ), A iR

#3 FRRRRETRUAMENL L

Xipw/ PR %
AL

%  DHA FE HMR M ]
His-Auw/Cu0-40C 25.5 87.3 81 L5 3.1 0
His-Au/Cu0-60C  38.5 86.7 6.5 0.3 7.5 0
His-Au/Cu0-80C 85.6 80.9 54 0.6 123 0.7
His-Au/Cu0-100C 97.8 54.2 32.1 0 1.7 3.3
Arg—Au/Zn0-40C  33.8 84.0 2.5 L4 1.2 0.9
Arg-Au/Zn0-60C  74.6 76.8 1.5 0.6 19.7 1.4
Arg-Au/Zn0-80C  97.4 740 1.7 0.6 238 0
Arg—Au/Zn0-100C 98.5 36.0 3.7 0 129 48.1
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FER T, 2 Bl A 350 ) 3 A R A B T, B ik
98% ; 11l DHA 381 WIAH B2 , X4 1 Bk 100°C BT,
His—Au/CuO DHA BJiE+#EVEM 87.3% F% % 54.2%,
IR PR HE T & 32% 5 Arg—Au/ZnO DHA ik
PRI 84% % % 36% , LR I BE BT T+ & 48%
TEEE L iy, DHA ] LLE— 25 4k oy Hol =9y, i
13 DHA WJ3EEEME T RE, BLAL, St 5 i B
80°C .

ANT) B2 Iz B[] R Ak 00 1 i Ak M BB T 3% 4
o HIER 4 RIHL B SOV ) A SE K, 2 i AL 55
B H M AL SRR 30, S N SR 6 h B, 7
R IIRF] 97% K UL I {H DHA 9% £ M4 A A
[A], His— Au/CuO ) DHA &+ Pk Fifi i 7] 4E K 1fij [
X, DHA #E— ¥4 N FLIR ; Arg— Au/ZnO Y DHA
BEPEIE Bl (A S 5 K Y 7 4 h B IR B e,
T4% 25IHE] K 6 h B, DHA 4k Z56 4k A FL i il 2
2., P, His—Au/CuO S fER VS E R 6 h, Arg—
Aw/ZnO FAER NETE A 4 b,

*4 ATERERETRET SR IERE

Xirw/ PRI/ %
Catalysts

%  DHA HIR Hihik R IR
His=Aw/CuO-2h 68.6 85.1 5.4 0.3 9.2 0
His-Auw/CuO-4h 856 80.9 5.4 0.6 12.3 0.7
His—=Auw/CuO-6 h 97.4 79.3 5.7 0 15.3 0
Arg-Aw/ZnO-2h 88.4 66.9 1.6 0.6 258 5.1
Arg-Auw/ZnO-4h 97.4 740 1.7 0.6 23.8 0
Arg-Auw/ZnO-6h 98.5 57.6 2.3 0.1 28.8 11.2

P F5 B A AR 25 88 K AT VR I, 7R
60°C I EAR Hh Tt 5, IR SO B, B ;) A A
A AR 5 e A% S W 25 A4, His—Aw/ CuO 1 FRE[A]
6 h, Arg—Au/ZnO JEIRE ] 4 h, 15 3] IHER L
RNk 5 s, W3R 5 HALUAE 2 R Y
DHA Rl & TG RECL AR B3N M AR 2 T
F, 7E56 1 IRIEFREY, His— Au/CuO F1 Arg—Au/ZnO
AR A0 WIRER 80% F1 82% 5 AT HI5S 4 Ik
EI AL R0 B2 1% F1 16% , Hvf His — Au/
CuO 75 HE Y Arg—Au/Zn0O B,

RS EUFIMNERR SR

- %ﬂ:%/ . {fﬁ\% ﬁﬁ‘% ﬂﬁ‘% ﬁ%
PR 1R 21k 3k 4k

His—Au/CuO #1b%/ % 97.4 80.0 20.3 5.8 1.6
DHA #E#M:/% 79.3 81.5 78.8 73.3 63.3
Arg=Auw/Zn0 AL/ % 97.4 82.2 54.2 28.7 16.5
DHA #E#4/% 74.0 79.7 88.3 85.6 79.9
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WEAIE, O, FIZRIISEELL . Cu Rl Zn TCE BT 215 -
PRI SRR | 55 4 DR R T L 40 0 3 0 93 27
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Arg—Au/ZnO TEWKE 10 mmol/L . J i i 4 80°C
VI IE] 4 h (S5 AE N 25 F T, H R AL R
97% ,DHA £ 74%, HHLZ T, & IR ML
FITTLATESAR G Au 28 T S B4 5 14 % 1k 2R I
DHA £ B AL IG5 ™ 8 56 1 IRTE A
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