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Kinetics research of granules in EGSB reactor
treating coking wastewater

Wang Yanxia' Dong Chunjuan' Geng Zhaoyu’  Zhai Wei®
(1. Department of Environment Engineering, Tanyuan University, Tanyuan 030032, China;
2. Tanyuan City and Town Manage Committee, Drainage Manage Department, Taiyuan 030009, China;
3. School of Chemistry and Chemical Engineering, Tanyuan University of Technology, Tanyuan 030024, China)

Abstract To research the removal mechanism of the pollutants in the micro-aerobic EGSB reactor treating
coking wastewater, the dynamic models for the degradation of pollutants in the EGSB reactor treating coking
wastewater were founded. Moreover, the COD removal of the micro-aerobic EGSB reactor for the start-up and
stable operation stage was studied and synchronously dynamics constants were analyzed. The results confirmed
the suitable pollutants-utilization dynamic model for the startup and the stable operation stage of the micro-aerobic
EGSB reactor treating actual coking wastewater (with about 2 000 mg/L influent COD concentration). The dy-
namics constant values of v K, K , v,, /K K;/K, for the startup and the stable operatlon stage were 7. 34 X
107 h™",197.76 mg/L,19.53 mg/L,3.7 x10 * L/(h » mg),0.10 and 2.4 x 10 > h ™' ,66. 64 mg/L, 44.07
mg/L.,5.4 x10 " L/(h - mg) ,0. 66, respectively. The granules in the micro-aerobic EGSB reactor could grad-
ually adapt and then highly efficiently remove the pollutants in the actual coking wastewater. The inhibitory ex-
tent of the toxic or inhibitory compounds on the granules was decided by K;/K, , and the inhibitory extent tended
to weaken as K /K, was increased. The K,/K, values for the startup and stable operation stage of the micro-aero-
bic EGSB reactor were 0.04 ~ 0.1 and 0.66 ~0.74, respectively. Increasing the liquid up-flow velocity V,,

could make the maximum specific substrate removal rate v, increasing, the half-saturation coefficient K and in-

hibitor constant K, decreasing and thus strengthen the operation effect of the micro-aerobic EGSB reactor. The
COD removal efficiency of the micro-aerobic EGSB reactor at the stable operation stage could attain 92. 7% .
Key words coking wastewater; granules; kinetics; liquid up-flow velocity V, ; inhibitor constant K,
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10°h™" , K, =197.76 mg/L , K, = 19.53 mg/L ,
max KS‘
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KI
[ B2 & vV, X S5 sl 2= v, =9.35
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Table 1 Operation of micro-aerobic EGSB reactor for varied stages
P Vip HRT COD ¥ J& (mg/L) BN Xt e
iB17 b B - S -3 S
(m/h) (h) HEK(C S, ) HAk(CS, ) (%) Sy = ¢
15 1 845.50 977. 00 47.1 493.96
12 1.709. 75 781. 50 54.3 369. 73
\
10 1 750. 25 713.50 59.2 275.86
8 1 843.25 659. 25 64.2 193.24
15 1 845.50 797.75 56.8 409. 45
J B AT R B N 12 1.709. 75 675.75 60. 5 331.91
N WV, \
& L (6.31) 10 1 750. 25 501. 25 71. 4 228.98
8 1 843.25 466. 50 74.7 166. 19
vy 15 1 845.50 773. 14 58. 1 400. 05
v 12 1 709. 75 666. 23 61.0 328. 89
75 R B s \
(TSRt et — 5 10 1 750. 25 471.94 73.0 223.73
Ak ) [ 42 75
BRAL) I B 8 1 .843.25 438. 16 76.2 162. 84
15 1973.23 566. 32 71.3 304.92 0.0018
12 1 789.37 424.08 76.3 251.38 0. 0024
10 2012.36 408. 51 79.7 178.32 0. 0024
BB R 8 1 876.53 350.91 81.3 149. 97 0. 0028
= (6.30) 15 1973.23 368. 99 81.3 267. 42 0.0027
e 12 1789.37 295.25 83.5 229.70 0. 0034
V.,
10 2012.36 211.30 89.5 158. 80 0. 0047
8 1 876. 53 136. 99 92.7 131.53 0. 0073
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