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Study on Preparing of Pesticide Intermediate Acrolein with Biological Glycerol

ZHANG Yue et al (Institute of Fine Chemical Engineering, Jiangsu Polytechnic College, Changzhou, Jiangsu 213164 )

Abstract [ Objective] The aim was to investigate the process conditions of preparing the pesticide intermediate acrolein by using biological
glycerol. [ Method] The H,PW,,0,/Al,0; heteropoly acid catalyst with keggin structure was prepared by isovolume impregnation method and
then was characterized with IR, XRD,BET and etc. Meanwhile the process conditions of catalyst on preparing acrolein with glycerol were in-
vestigated by using continuous-flow fixed bed reactor. The effects of conditions of catalyst sorts, loading of heteropoly acid, reaction tempera-
ture etc. on reaction were studied. [ Result] By using H,PW,,0,,/Al, 0, with keggin structure as catalyst, in a continuous-flow fixed bed reac-
tor, the better conditions of preparing acrolein with glycerol were;: When the reaction temperature was 330 °C, the loading of H,PW ,0,, was
40% , the glycerol conversion reached 100% with acrolein mole selectivity of 83.7% . [ Conclusion] By adopting phosphowolframic acid load-
ed by Al, O, as catalyst for preparing acrolein, the corrosion of equipments could be avoided and the environmental pollution was decreased and

the glycerol conversion and mole selectivity of acrolein would be increased greatly.
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Bt Rz 2B FI &, B R — € B /KB, A )5 Atk
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Table1 The IR of H,PW,,0, and H,PW,,0,,/AL0,
Keggin £5# %) IR YEi R0 B kg

IR spectrum character absorption

é%fﬁizjt peak of Keggin structure// cm ™"

P-Oa W =0d W-0b-W  W-Oc-W
H,PW,0, 1 080.4 982.5 892.1 796. 6
H,PW,0,/AL0, 1104.6 981.0 889.2 807.3

2.2 fELFIE XRD 45 4-5I% H,PW, 0, F1 H,PW,0,/
AL O, fif XRD A, £ KM (B 1) : B3 T 26 7E 6°F0 30°Fff
VT B2 2 TR (A AE IR MO A1, 78 At 985 P A 707 e R M e
5 ALO, Ry A —3, B8 EHLH HPW,0,/ALO, f
H,PW,0,7E ALO, H At FRERS, BEKSELY.

2.3 fE4LFIE BET REE  4M5I%t ALO, & H,PW,0,/ALO,
PHTT BET RME, 4R B7R,ALO, K ILREAN157.8 m*/¢g,
43 H,PW,, 0,,/AL O, Y LR AR N 129.5 m’/g, X F
AL, 0, fi#} H,PW,,0,,J5 BET {91 8 TR, TERM TREA
REBG ,ALO, HINFLEE R SIS S TR A
LM, SBOL LRI T .
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Fig.1 The XRD of the catalyst
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AL O, 1B, 2 SR ] FE43E A HALIETE BURF IR B B
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BRERTEEAEEY, AR T RAMAHET ™ . TiEARHE
ML B AR S AF Mo \Ni JTTRIYIE(E T H,PW, 0,/
AL O, FIERM:, BT IR B /R Be R 1A A0 H- b B B L 3R
T B, AR T RN AT 5 — 05 T, [ k8 R R
Ti0,/S0,”” 1 Fe,0,/50," i FRRM A IR , WL & A 45 e 1]
PR R BB AL I B FLIE 3% 28 , B8 J L TE Mk k52, 5 B H- Wi Y
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Table 2 Effects of different catalysts on acrolein production by glycerol

HmEEALR /% BEIRYESEM: // % Selectivity of mol
FAH Catalyst Clycerol R a3 TR EEW
convertsion ratio Acrylaldehyde Acetaldehyde Acrylic acid Hydroxy-acetone
Ti0,/S0,%~ 42.2 25.9 0.2 0.1 0
Fe,0,/50,%" 3.7 0.1 0.1 0 0
Mo-Bi-Co-Fe 75.4 22.5 5.5 1.1 22.4
MoPO/SiO, 87.5 35.7 5.2 6.4 12.1
Mo0,/Si0, 51.7 16.5 3.3 2.7 15.9
H,PW,0,/ ALO, 100.0 83.7 6.6 1.8 0
Mo-Ni-Al,0,/H,PW,0, 99.0 66.5 7.0 1.2 0
25 REFNGRENEREHEE AEP,EBIRE HPW,0,HABEN 0 I, NHEEKEREFEMAN 2.4%,

H,PW,,0,, B BEL RN A HEL, LRENA(K3), 4 HMHELRNT. 3%, FEFELPW, 0, i REM N, WK

#*3 H,PW,O0,AEEMHEH SR EENRIE
Table 3 Effects of H;PW,,0, content on acrolein production by glycerol

AL HMBEALER /% @E%ﬁ‘lﬁ // % Selectivity of mo%‘ -
Catalyst Glycerol conversion ratio  Acrylaldehyde Acetal(%hyde Acrylic acid
(0)H,PW,0,/ AL O, 17.3 2.4 0.2 0.2
(10% )H,PW,,0,/ALO0, 90.0 62.7 6.5 1.0
(20% )H,PW,0,/ ALO, 97.0 75.8 5.3 1.6
(30% )H,PW,0,/ AL, 0, 9.0 68.9 5.4 0.7
(40% )H,PW,,0,/ALO, 100.0 83.7 6.6 1.8

(50% )H,PW,0,/ ALO, 97.3 71.8 8.4 2.0
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