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Abstract: The composition of refinery waste water is complex and the performance of biochemical degradation is inad-
equate. However, the up-flow biological aerated filter (UBAF) is highly effective for the treatment of waste wa-
ter. The results of this research show that the removal rates of COD, NH;-N are 81. 9% ,73. 2% respectively under
the hydraulic loading of 3 m*sm™?«h™", the COD loading of 439 kgem *+d 'and the air and water ratio of 3 : 1 by
BAF. The principal influencing factors of BAF are hydraulic loading, the ratio of air to water and COD loading. The
empirical velocity equation from the experiment is consistent with the Monod equation. This research provides a tech-
nological method for the reclaim and reuse of refinery waste water.

Key words: up-flow biological aerated filter (UBAF); refinery waste water; organic loading; hydraulic load-
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Table 1 The effluent water quality of Daqing refinery COD 2, COD
op/(mg + L7 o/ (mg e« L7 ’
SS 16 K+ 5. 96 (COD) 12.816 kge m™® « d7! ,COD
COD 115 Nat 291.5 ° ’
BOD 28.7 Ca?t 155 ’
0. 054 Mg?* 100 , , ,
0.012 Feit 1.12 ,
L0 A A1 : (COD)  4.248 kg *
0.237 SO~ 198. 4
' m?ed?! 12.816kgem ® «d! 3 .
24.1 HCO; 150 o -
150 PO~ 33,67 COD 26 mg e« L 42mg -+ L,
255 Si0, 1. 60 2z . COD 78% 82. 6%,
18. 09 cl- 486.7 BAF o
TDS 1258 ’
pH=6. 95, =2412 ps+ em™ ', %0r
¥
BAF DN100 mm @'30 I
0 2. 5 m, 2 m . +H
. i
2~4 mm, 836 m* e m *, 870 T
L7l . X . )
ge L, 50 em , O 10 13 25
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= . Fig. 2 The relations between COD¢, removal and organic loading
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Fig. 7 The relations between NH;-N removal and filler height
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Table 2 The result of orthogonal experiment

/
/

/%
/(mg« L7 (mdem 2.
COD NH;3-N h—1) COD  NH;-N
1 1(124) 1(8.4) 1(2) 1(1:=1) 855 43. 4
2 1(124) 1(8. 4 2(4) 23:1) 72.6 51.8
3 1(124) 1(8.4) 3(6) 3(5:#1) 53.2 18.2
4 1(124) 1(8.4) 4(8) 47+ 1) 37.9 2.7
5 2(252) 2(13.6) 1(2) 2(3:1) 86.4 76.7
6 2(252) 2(13.6) 2(4) 3(6:+1) 73.1 54. 2
7 2(252) 2(13.6) 3(6) 4(7+1) 51.3 15.7
8 2(252) 2(13.6) 4(8) 1(1:=1) 40.7 3.4
9 3(360) 3(19.2) 1(2) 3(5:1) 87.2 82.5
10 3(360) 3(19.2) 2(4) 4(7:+1) 60.6 57.6
11 3(360) 3(19.2) 3(6) 1(1:1) 44.6 12. 4
12 3(360) 3(19.2) 4(8) 2(3:+1) 35.5 4.3
13 4(486) 4(26.6) 1(2) 4(7: 1) 74.1 85. 6
14 4(486) 4(26.6) 2(4) 1(1:1) 63.4 51.7
15 4(486) 4(26.6) 3(6) 2(3:+1) 56.8 18. 4
16 4(486) 4(26.6) 4(8) 35+ 1) 32.7 4.1
K, 62.3/29.0* 83.3/72.1%57.55/27.7*
K> 62.9/37.5* 67.4/53.8* 62.8/37.8*
K 56.9/39.2* 51.5/16.2* 61.6/39.8*
K, 56.8/40.0* 36.7/3.6% 56.0/40. 4
R 6.1/11.0* 46.6/68.5* 6.8/12.7*
NH;-N
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Table 3 The relations between COD¢, removal

[4]
and hydraulic residence time Monod
Upx * S
coD . U = =< YD)
/G i ? 4 /(mg» COP In[1/(1—3] K. +S.
B t/min _
h™ LD (7 .U ,
2 30 16 0. 869 2.03 ~
: : QLS,—S.)
3 20 24 0. 803 1. 62 U= ﬁ 3 Q 3 So
4 15 36 0. 705 1.22
5 12 46 0. 623 0. 98 3 Se iV 3a
6 10 58 0.525 0.74 s U
9 6.7 72 0. 409 0.53 ;Ks , U= Umax/z
COD 122 mg -+ L1, 3:1,
50% , s K. >S., D)
2- 2 Unl'\x ° SE’
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ln[l/(lfy)] L 8o 3 4
8 hll/d=] ‘ Uoo/s. o, Ko /Una
COD a=1, 1/U
£=0.069 7, 2 4 9 1/Upe=0.1111,  Upe= 9.0
dc,, —2 —1 _ _
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Table 4 Experiment result and data handling
Q Se Q(S;—S U U /s
/(m* em2«hl) /(m?P+d!) /(mgeLD /(ged™b) /m? /(gem 2+d 1) ' e
1 2 0.377 16 39. 96 3.04 0. 329 0.062 5
2 3 0. 565 24 55. 37 4,22 0.237 0.041 7
3 4 0. 754 36 64. 84 13.13 4. 94 0. 202 0.027 8
4 5 0.942 46 71.59 5. 45 0.183 0.0217
5 6 1. 130 58 72.32 5. 51 0. 181 0.017 2
6 9 1. 700 72 85. 00 6. 47 0. 155 0.0139
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