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Degradation of Styrene by Coupling Ultraviolet and Biofiltration

SHA Hao-lei, YANG Guo-jing, XTA Jing-fen

(College of Biological & Environmental Sciences, Zhejiang Wanli University, Ningbo 315100, China)

Abstract: Purification of styrene by ultraviolet ( UV) -biofiltration was studied in this paper. The light source and the biofilm carrier
were ozone producing lamp at 185 nm and the peat, palm fiber, porous acticarbon, respectively. Styrene inlet concentration was
controlled between 320-583 mg+-m ~*, and the removal efficiency remained above 95% after stabilization. The UV converted styrene
into more soluble and biodegradable intermediates, such as alcohol, aldehyde and acid, thus the performance of biofilter can be
improved. In the stable operation stage, the variation of inlet concentration did not affect the removal efficiency when the total residence
time (TRT) was long, however, the inlet concentration obviously affected the removal efficiency when the TRT decreased. The removal
load of coupling system increased linearly with increasing inlet load, and the removal efficiency was higher than 95% under a TRT of
102 s. When TRT was 68 s and the inlet load was low, the variation of removal load complied with the law described above, but it
gradually deviated from the straight line and tended to stabilized at a certain value when the inlet load became higher than 30
g-(m’+h) "', If considering the fluctuation of styrene concentration only, the contribution rate of ultraviolet photolysis to styrene
removal was greater than that of the biofilter, and the removal effect could be restored on the fourth day, after closing the system for ten
days and restarting.

Key words :styrene; ultraviolet; biofilter; coupling; removal load; air pollution
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Fig. 1 Flow chart of experimental device
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Fig. 2 Variation of styrene removal efficiency during set-up
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Fig. 3 Effect of total residence time on removal efficiency of styrene
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Fig. 4 Effect of inlet load on removal effect of styrene

2.4 UV GAEFIAE Y3t g3 XK 2006 25 B i) BTk

IR AE TR A % ) 25 B S 45 R A
43 UV DGR RNA: 1y 58 U8 55 9 00 A= e i i UV Ol
i AR A 23 B AE ) VB B B AL BCR. 7E TRT Wy
102 s F1 68 s I, %551 UV G Pyt eI 2
AR LB TTMR, SEgR A AR 5 .

r & S Al 24 TRT 4 68 s B, UV Gfifit: 4
TEUEIE XTI 20 1)1 34 2 B BTk 4 0 R 57% A
43% 24 TRT 2y 102 s B, V-3 2 bR otk 553 51k
54% F146% . I UL, UV SGREXS 2R 205 1) 25 B 5 ik %
i TR b U8 B 00 DT AR R AR SRR BE 322 ~ 541
mg-m G N, W DTERR A IE S IE AR, X E
BRI UV LR BB R O IR B BNy A
L, T ASHIESE PR P2 20 B 25 B R A 5 1E
TGV IE , K7 IR O B Ja =9, 7k



4704 678

i

B 34 %

70

60 |

A A A A A
- e
* +
o S0F
2 o
é [ © &o
'r“En' A A A i Fay Fay

40

« TRT 102s, UVHk#E
30 F © TRT 102 s, 4t BE 7 ik
A TRT68s, UVH ik
A& TRT 68 s, 4:4fid JE o7 ik 4

20 L 1 L 1 1
300 350 400 450 500 550 600
A /mgm™

E5 UV F4EY iRt Z 555 ik

Fig. 5 Contribution of UV and biofilter to styrene-removal

Pt PR TS BRI K 0 A R T B R UV R
JEP I AESS IR G, UV G 2R LM
LBRTTRR R E R = TAEY A B, J34h, TRT (3
A R T AE Y UE RS AR gl B2 BRI TRT SR 102
s HAY A2 W e S 2K M B S R SRR KT
TRT K 68 s B (1 2B sk 4. A 72 (1545 B2 1) []
B, B2 CIRMER TR, AR it e R g b A T BE
SN, A% g il 25 R, s B4 st o) 5 B+
B A IR R G AR RAOR , AT B0 AR
2.5 RGBT i R BRACR 1 R
FESCIREE 81 d JF LIRS iE 240, 2L 10 d, 7E 0k
Vi) o B0 1 2 Aot 0 3 PN MG R, AL P R G
B sl AR e B AT IR T2 S50, WAk
B RGN AR OIS L R AR T, SEae A5 R

Kl 6 Fs.
500 100.0
asot ™
40()'\/_‘/ L 800
L350
£ 300 e 1600 =
£ 250 b ” 5
= &
#® 200 1400 %
T
—— Ak
100 —— BR 200
50t )
OEJ-LL-.:,,.-n-c ) X . oo 0
76 78 80 82 84 8 88 90 92 94 96
P K Hyd

E6 RGEBEERMEZHERIREZM
Fig. 6 Removal effect of styrene after system restart
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