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Anaerobic biodegradation of alkyd resin production wastewater
YANG Yan,TIAN Fengguo, CHEN Xiaoguang, MA Chunyan, HUANG Shenglin, LI Dengxin
(School of Environmental Science and Engineering , Donghua University , Shanghai 201620 , China )

Abstract: In order to solve the problems of high COD and complex component in alkyd resin processing wastewater
(ARPW ), the effect of anaerobic biological treatment on the wastewater treated without or with physicochemical pre-
treatment were comparably analyzed with spiral symmetrical steam anaerobic reactor (SSSAB) as carrier. Whether
traditional pretreatment could be eliminated by using SSSAB was studied, and the types of organic matter in waste-
water were determined. The results showed that the anaerobic effect of the pretreated wastewater was better than that
of the unpretreated wastewater, but both of them achieved good degradation effect. Under the condition of influent
COD of 9 133 mg/L, hydraulic retention time( HRT) of 1.25 d and organic loading rate(OLR) of 7.2 kg/(m?3+d) , the
COD removal efficiency reached 89.36% for unpretreated wastewater. However, the COD removal efficiency reached
94.62% for pretreated wastewater under the condition of influent COD of 6 399 mg/L, HRT of 0.83 d and OLR of
7.56 kg/(m?*+d). According to the results of GC—MS, p-xylene and o-xylene were the main organic materials in
ARPW , whose ratio of peak area to total peak area accounted for 46.57% and 30.42% , respectively. After physico-
chemical pretreatment, the main organic materials were acetophenone and phenol, whose peak area accounted for
80.49% and 12.38% ,respectively. None of four organic components were detected in effluent of SSSAB, which indi-
cated that the organic materials could be degraded by SSSAB. And the traditional pretreatment could be omitted to
some extent by using SSSAB reactor.

Key words: alkyd resin production wastewater; spiral symmetrical steam anaerobic reactor; anaerobic biological

treatment
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Table 1 Comparison of water samples before
and after physicochemical pretreatment
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B, 38 Ik 48 ] A S B A e A TR B TR B 24 3R 4
ol E K 2R 0 2 ik FL IR AR pH=S, R
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Table 2 Comparison of dilution data of raw water
and physicochemical pretreatment water samples

COD/(mg'Lfl) /f‘\;{f\;/(mg-fl) pH

At A M B B

ik FFEET 56400 61000 63 65  3.19 3.5
KFE HEE 9133 9556 105  17.4 351 347

ki FFERT 37840 42500 305 395  7.05 7.3
IREUKFE k)5 7500 6800 85 7.0 68 6.8

HiH COD/(mg-L’l) ﬁ?ﬁ‘/(mgL’l) pH
" B oAt G oAt i o4t
JE K 56 400 61 000 63 65 3.19 3.15

YL AL RS 37840 42500 305 395 7.05  7.13
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2.1 Bzhis

JEEN ) 1~16 d, 1#SSSAB F1 2#SSSAB % ] F %
L) 7 25 B8 I R 9 COD i 2 000 mg/L 1Y 15 7K AE S iF
K, B %K J1 45 Bl (HRT) 2 24 h, A #L 7 fir
(OLR) M 2 kg/(m?-d) (Lh COD I, F ), F# H ok
COD 4 133.95 mg/L,COD ZBR F ik 95% .

Fa B 17~36 d, 1#SSSAB % A KEE 1R &1k
TiAb B ), 2#SSSAB ZE A KL 2( 282k 1y 4k T 4k 3 ) g

AR GRS . HRT N S d, 7KEE 1I93EK COD 4E 5
1£9 700 mg/L /2 47, OLR=1.94 kg/(m?-d) ; /K 2 f)
7K COD ZE+57E 7 500 mg/L /2 47, OLR=1.5 kg/(m*+d) .
TEIZ B BEN , K8 E K COD 230 F ke & 27t
15, % 34~36 d ik BIAH X FRE 7KV o 1#SSSABF-1
H17K COD 24 1 264 mg/L, COD 2[4 K & 1E 86%, H
KE RN 15 mg/L A7, 7K pH 4EF57F 6.88~7.56 2
), 2#SSSABF- /K COD 24 579 mg/L, COD £ &
FRRUETE92% Kifh K& AN 12.5 me/L 2247, HiK
pH 4EFFTE 7.75~8.46 Z [0] . [H itk , 224 A oA 2L %
2 Ak AL B K FE AT AE 36 d B IE B

22 TREH

FsE 1 36~51 d, 4 FF /K COD R7E 45 %1 HRT,
BB TH BN s 25 AR AT« 1#SSSAB 45 Y 25 FRUA7A fi 42
T KR 1.94 kg/(m*+d) , 2#SSSAB 4 Uk 25 A7 iy 412 7
K M1S5 kg/(m-d) . HIETFIE 2 7] WL, 76 50 d B
1#SSSAB 2 7} f faf , 1 HRT=2.5 d 4% 2 HRT=1.7 d,
OLR H 3.88 kg/(m*+d) J % 5.82 kg/(m*-d) ,COD £ %
1 93.45% % 2% 87.20% , -1 7K COD 31 010 mg/L, i
OS2 H BR 1000 me/L, B K HRT 8] 3 2 2.5 d;
2#SSSAB Y HRT=1.7 d,0LR=4.5 kg/(m?-d) , {7k COD
PEFFTE 500 mg/L LLF .

FarE ) 51~88 d, 1#SSSAB 4k 45 1k /K COD 24 9 700
mg/L, 45 7 HRT, & W 25 B ff 48 20 K o8 0.49
kg/(m*+d) , 2#SSSAB 4t £ 7K COD iy 7 500 mg/L, 4ii
FLHRT, B A B 32 F 2P K 0.37 kg/(m*-d) o
1#SSSAB i 7K COD % ¥ i Ik . 2 A 7E 0~20 mg/L Z []
Wl , B AR Z B Be N 1#SSSAB {4 576 HRT=1.67 d,
OLR=5.82 kg/(m*-d) ,"F-¥JHi 7K COD 4 739 mg/L,COD %
iR AE 95% 1o A7 5 2#SSSAB 445 7 HRT=1.25 d,OLR=6
kg/(m?-d) , 31 Hi 7k COD K 279 mg/L, COD % & %
TE 96% 747 o

e 11 88~120 d, X} &5 2 HL /K FEBIF 58 % BH, /K A
1 By #E7K COD 7E(9 000+1 000) mg/L %5, 24 1#SSSAB
() HRT A 1.7 d~20 d i}, 55 36~88 d ik 55 2% L HH 21
B 24 24 14SSSAB i) HRT=1.25 d, OLR=7.2 kg/(m*-d)
i, -2 H K COD 24 967.76 me/L, COD £ &%k 88%,
H ok & A 2R 50 5 KR 2 i i 7K COD 7 (6 300+
700) mg/L % 3, 7¢ 115 d B , HRT=0.83 d, OLR=7.56
kg/(m*-d) , x Z5F-35 H 7k COD 4y 364.58 mg/L, COD %
FRZH 94% ., TEIZBTBEN , B T2 —HEFE S A 2 53K
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Fig. 4 Specific gravity diagram of chemical components ( measured by peak area)
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Fig. 5 Degradation of BTEX by anaerobic microorganisms
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