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USE OF pH AS FUZZY CONTROL PARAMETER
FOR NITRIFICATION IN SBR PROCESS*

GAO Jingfeng, PENG Yongzhen®* & WANG Shuying
( College of Environmental and Energy Engineering, Beijing University of Technology, Beijing 100022, China)

Abstract In order to achieve fuzzy control of nitrification in Sequencing Batch Reactor (SBR), brewery wastewater was used
as the substrate. The effect of alkalinity on pH variation during nitrification was systematically studied, at the same time the
variations of DO and ORP were investigated. According to the results, variation of pH could be divided into rising type and de-
scending type. When p( HCO; ) was deficient or sufficient, descending type happened. If p( HCO; ) was deficient, the pH
decreasing rate got slower when nitrification nearly stopped; if p( HCO; ) was sufficient, at the end of nitrification pH turned
from decrease to increase. This was the most common situation and pH could be used to control the end of nitrification. When
p(HCO; ) was excessive, rising type happened, pH was increasing at nearly a constant rate during and after nitrification and
could not be used to control the nitrification time, but if the @ ( aeration rate) was moderate DO could be used to control the ni-
trification time. This situation seldom happened. Therefore, the variation of pH could not only be used to control the nitrifica-
tion time but also to judge whether p( HCO; ) was enough or not. On the basis of this, the fuzzy controller of nitrification in
SBR was constructed. Fig 7, Tab 1, Ref 16
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Fig 1 Schematic of the SBR system

1. ORP # & {¥ ORP meter; 2. ORP {4 /& 2§ ORP probe; 3. RE H pH
meter; 4. pH {£48% pH probe; 5. DO M {X DO meter; 6. DO {5/ 5%
DO probe; 7. {834 Temperature controller; 8. 5 f & 3% Temperature
probe; 9. B 8§ Mixer; 10. 58 7tk Sludge tank; 11. [ 4525 5, Com-
pressed air; 12. B3 3% Diffuser; 13. HERE Waste sludge; 14. 5T
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Fig2 Track study results of nitrogen removal,
po(HCO; ) =586 mg L~
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Fig3 Profiles of DO, ORP and
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Fig 6 Effect of bicarbonate alkalinity on nitrification rate
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Effect of pH on nitrification rate when p( HCO; ) was sufficient
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FENEXNE S RFGT, MU R TED pH TR

Tab1 Dynamics of pH during nitrification in SBR process under different patterns and different quantities of alkalinity
‘ u WLLEmeH  pH, PHa — BRERE a e
HEHR (HCO; ) pH, iciency Abo A

s Po 3 . Range of Average pH pH at the 4 Nitrification rate
Adjusting b Initial pH of H duri duss d of of ammonia 3
method /mg L aercbic reaction P cumng _durng end of removal p(v)/meg g
nitrification nitrification nitrification min !
(Ry/%)
AR

Without 75.7 6.4 7.13~5.9 6.52 5.9~5.75 33.3 0.042
586 7.15 7.87~7.75 7.81 7.77 ~8.05 98.5 0.085
1163 7.62 8.11 ~8.28 8.28 8.31 ~8.52 99.2 0.106
NaHCO, 1707 7.66 8.26 ~8.48 8.37 8.50 ~8.79 99.1 0.114
3163 7.84 8.29 ~8.65 8.47 8.65~8.74 99.5 0.100
5 146 8.11 8.52 ~9.06 8.79 9.06 ~9.15 99.3 0.076
NaOH 183 7.67 7.47 ~6.18 6.83 6.19 ~6.09 59.0 0.040
96 9.01 8.51~6.29 7.40 6.26 ~6.07 85.3 0.044

* RSP 2 - 45 8003 TR B A 0 2 7 B 1 T P BT S BRI R L

—BRTHEREVBRANLE LRBIMUAREREK
B9 pH FE I, AR A BRI F pH 6975 /K 988 41 Bl , i
AR 5T LUE ), 7E R K pH 38 85 46 5 1 2 22 6 B2 1
B, A RN SR A3 5 7k o B K L B, T A BB 74 0t iR 38 pH
AL BN R S AL R G KRR A AR, TR R
LUm Bt 2.

3 45

B, AFIRL T A7 LIt SBR AL ek pH £
A4 F BRI EFH . FIEAR p(HCO; )& RAK 2
MR, p (HCO; ) 5% B AY , 5 fb 25 AT, pH £ 8 | T p
(HCO; ) AR REt , AL HUAT , pH F B ] 8 328 s F I
TR pH R S FFR p(HCO; ) 3475 R B,
AL B RRLE S 2 I6] pH — 76 b FH, AR pH #0725 4L
RHBTE A BRIE o (BSR) B LUE DO S

e3¢

pH 7R 3t 78 o B 28 AL 3L B (L AT DL B A AL 128, 3
T LIRS A5 R p(HCO; ) BB TR, DO B LA
R 1 R S B AR AL Sz A [a].

p(HCO, YREAWEKRMET, pH =8.37 [p( HCO, )N 1 707
mg L~ Yot AL k. TE i B pH X4 A 4L 5L B0 6 W,
—EE RIS K PRE AR, Paiitie pH 3R
WM. ZERFHEE b, BN AR M EE.
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