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Removal of polyvinyl alcohol by ozone catalytic oxidation

Tan Wanchun'? Wang Yunbo' Nie Xiaobao' Wan Junli' Yu Li’e'?
(1. School of Hydraulic Engineering, Changsha University of Science and Technology , Changsha 410004 , China;

Xie Peng'  Sun Shiquan'

2. Key Laboratory of Water-Sediment Sciences and Water Disaster Prevention of Hunan Province, Changsha 410004 , China)
Abstract In this study, catalytic ozonation technology was utilized to remove polyvinyl alcohol (PVA) in
water with Fe’*  Mn’* | and Cu®" catalysts. It showed that the removal efficiency of PVA by catalytic ozonation is
clearly better than with ozonation alone,and is affected by the catalyst concentration. The removal efficiency in-
creased with Fe’" concentration ,and the maximum removal rate of PVA was 85% with a concentration of approx-
imately 35 mg/L. However, the removal efficiency decreased with Mn®>* concentration , and the maximum efficien-
cy rate was 54% with a concentration of approximately 5 mg/L. The removal rate was 5% with a Cu®" concentra-
tion of 35 mg/L;other concentrations had no effect. The removal effect of the three catalysts with equal dosages of
35 mg/L and a reaction time of 3 h decreased in the following order:Fe’* > Cu’* > Mn’".

Key words catalytic ozonation; polyvinyl alcohol; removal rate
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Fig. 1 Effect of different concentrstions

of ozone on PVA removal
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Fig.2  Effect of different times on PVA removal
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Fig.3 Effect of PVA removal by Fe’*

catalytic ozone oxidation
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Fig.4 Effect of PVA removal by
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i) PVA,
Hi & 4 0] B, Mn® " 0] LB T S AR R, fH Mn®
B R I B — E AR LI, l T AR R B TR
Hh S SRR R AR, o ) A TR R T R R SR AR
756 4, ¥ WP B SRR R TR R, B R K
PVA (25 B R, B AE B 5 0 Bl 3 78 Wb /Y
Mn® " 4 K43 S 16 B i Min, BL 40K B R i BLUER
FAMEARROR 1 LU, PVA 2 R A s 18 i, 21 180
min (UG T 45% 19 L BR %
2.2.3 Cu’ MEALAEA T 8 £ RAAKR
Cu® " 1Ry —Fhid U 4 8 B 7 F ok 280 0 &
Ja& B T HEAL R —AF AT LA A & f b 4 B B R
ZH T BRI B Ol IR0 A, B, X R AR L
R PIEIEAE M Z R EER H Wb # EPR 52
B AR SE SR L F SR A X Cu® ik Ak
A AR T RIS Y BT E L J DMPO(S,
5-dimethyl-1-pyrroline N-oxide ) /£ #2 3L B 1 3L 09 ¥
AR S, S H 4 AU I {E X 26 I {F
1800

1200F

[
(=3
=3

0

-600

DMPO-OH1E 533 BF

-1200}F

—1 800 s s s s s '
3440 3460 3480 3500 3520 3540 3560
W5 (G)

BlS  Cu’ g S SR AL B 7 A i R AL R
Fig.5 Hydroxyl radicals generated Cu’*

catalytic ozonation process
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