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Preparation of Ag/ZrQO, Catalyst with Microorganism-mediated Biosynthesis method by using
Pichia Pastoris for selective oxidation of 1,2-propanediol
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Abstract: Ag/ZrO, catalysts for the selective oxidation of 1,2-propanediol to methylglyoxal with
molecular oxygen were prepared by an immobilization method based on the microorganism-mediated
biosynthesis process with Pichia pastoris. The catalyst was characterized by XRD, TEM, UV-Vis DRS
and TG techniques. The effects of reaction conditions (temperature and space velocity), Ag loading
amount and calcination temperature of the as-produced Ag/ZrO, catalysts on the catalytic performance
were investigated. And the results showed that the 8% Ag/ZrO, catalyst calcined at 450°C exhibited the
best catalytic activity with 96.8% 1,2-propanediol conversion and 78.3% methylglyoxal selectivity.
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1.1 SRR &

e INEERE(Pichia pastoris) B By I 4. WAKES
TRy TR 10 g/L, KEEREAM 20 g/L,
%BE 20 g/L. 7£30°C, 150 r/min FIRGH;FE 48 h
i, B0 ERRE RIS, FRGEE 3 IRJGT 60°C
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Tl 2B 3 Jir ) S AR AR R s R R B A s D i
A BRE I Ag/ZrO, AL . T JaR SR AR B
R il B PR R o FREX 1 g T BA T 100 mL 4T
A, A 10 mL 23 FK, RG-S G A
10 mL ¥ >y 2 mol/L f¥) NaOH VAW A 10 mL £
TR, FRIRGHEEE, BJEIMA 10 mL #KE R
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10h J&, 110°CF¥E 2 h, apkrrig o f i B R be
1 h B9S2 Ag/ZrO, AT, B s X 43 21 0 16 A 773k
FFIEFr, ik 40~60 H HIBURL % H -
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X B ATH (XRD)SL 4 7 Panalytical X pert
PRO Z i R X-SF LA EdkAT, BA Cu K, %R
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Fig.1 XRD patterns of Ag powder
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Fig.2 XRD patterns of Ag/ZrO, catalysts with different

silver loadings
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Fig.3 TEM images (A-C) of 8% Ag/ZrO, catalyst with different magnifications
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Fig.4 UV-vis DR spectra of Ag/ZrO, catalysts
with different silver loadings
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Fig.5 TG curves of 8 wt% Ag/ZrO, catalyst
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performance of catalyst
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Fig.7 Effect of space velocity on the performance of catalyst
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Tab.1 Effect of calcination temperature on the catalytic

activity
| Ribe | R [y A —
BESC REIC HEm  EmEE%

300 340 92.4 63.8 56.0
450 340 96.8 78.3 75.8
600 340 90.3 57.9 52.3

M1 AT LLE H, TEAH R SORE T, KRR
A 450°C IRPEALTRI, 1,2-TA % 0 6 A 3 A D T
(RIGEFRME R 300°C AT 600°C [ T o 3% A2 PR R 2435 i
KACHT, AT R AT SRAFAE R 2 AR, ER TR
A5 B B B i AL AR T L D,
SR 1,2-T A A RN TR A 1) S B T Ll e
i MR EEOK SRS, i RS BRI £ 1 R ZrO, B4
RGeS, WM FEC 1,2-8 BRI
i apvive e S RN e 5/ o Il X il B SN el
R kR 450°C.

224 RAOBEMIE

F2HHT 450°CREE 1 h RE IR EEN

2%~10%[1) Ag/ZrO, AT I S N g

R 2 RAREN AT RN AR KR

Tab.2 Effect of silver loading amount on the catalytic

activity
A SBE [Ty PRI g
= e e . K /%
2/% WBEC  BEAER%  EEME%
2 360 83.5 34.2 28.6
5 340 87.6 46.7 40.9
8 340 96.8 78.3 75.8
10 340 90.2 60.4 54.5
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TR T 1 3 A 23 R A 2 11 3 R M 28 2 T v i B
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KA, MRS ELL Sy, AR E Sk
FIRT RGO HA S, SRMhRkESH
B B AL S M . T AR A B g K B —
SEAA G, AT T RN B 5 AR T SR 4 K B
SIS, FTLCYERAERERN 10%0F, 1,2-5
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(AL VR%, BT R E SRR ETED .

3 4

AR AEWDIE JFIE IR A Bk fil % Ag/ZrO,
AR, FT 1,2 N S EER B A A 2 P9 B 1)
SN, ST AR SO SR A R AR 1) 2% 2% Ak
H s B RERIES I . S XRD TEM. UV-Vis DRS
TG 5 S8 H A B i) £ B FEAT T RAE,
HH 52T AL SN 251 A Ak 7 ) 2 25 A 0o Ho Ak
SN VERESZ M . B FUAE AR B BOSLIR L 1)
. 1,2-IN R R AR RN, H B AR
il P P 0 B S T = S BRAIG, 340°C Ry f £ I B it
s B 1,2-P0 RSO, 1,2-0 S RER AL
ORI P R A MR S T R RIS, Bl 5.2
W BONIE B . E IR RNAE TR, 4 450°C FRERE,
HITIRE N 8 %I Ag/ZrO, AL AT LR 15t
AL SN RE, 1,2-T0 “EEIIFEAL RIEH) 96.8%,
PRI Tt P e R 1 i 2] 78.3%
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