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Design and Application of the pH Adjustment and Aluminum Control System
by Gas/Liquid Carbon Dioxide
LING Wei-wei', MA Shun-jun"?, TANG Yu-lin’
(1. Shanghai Nanhui Water Supply Co. Ltd., Shanghai 201300, China; 2. College of
Environmental Science & Engineering , Tongji University, Shanghai 200092, China)
Abstract:

waterworks, the design and engineering application of gas/liquid carbon dioxide (CO,) injection system

Aiming at the issue of pH increase in raw water caused by algal proliferation in

was carried out in Huinan waterworks of Shanghai. The control mode combining feedforward control of raw
water pH and flow rate with the feedback control of precipitation influent pH and sand filter effluent
aluminum concentration is adopted to optimize the selection and installation of online pH and aluminum
ion detection instruments, enabling precise online control of pH adjustment by CO, injection. Based on the
operational results from January to August 2022, the use of CO, pre-treatment for pH adjustment and
aluminum control achieved precise operation compared to the conventional method of pH adjustment
using PAC. The aluminum concentration in the treated water decreased by 31% compared with the same
period in 2021, while the dosage of coagulants decreased by 35%. The cost of coagulants and CO, agents
decreased by 19%, and the production of sludge from the water treatment process decreased by 27%. The
results can provide technical support for the widespread application of CO, pre-treatment in the municipal

water supply industry.
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Tab.1 Parameters of online aluminum ion detector

WiH @B%:%‘%ﬁ)‘t PN S i,
SR BV
EFE(mg-L™) 0~0.3 0~0.3
K BR/(mg - L) 0.003 0.015
IR/ C 5~40 5~40
BTN % <90, JolE4 <90, JCHEL,
e 7 = I A T A
FEHEE (mg- L) 0.0.20 0.03.0.15
FEHEH /s 1110 10 200
PRI AL /s 580 1 500

R2 ELREBTFHEBLEXER

Tab.2 Comparison of online aluminum ion data

FE SR | Azl AHXT | v | FEX AR
R 5 B mg - | A/ iR22 | 228D/ |HEfw2E
LY | 8/% |(mg-L™")|RSD/%

SEH5(E/
(mg-L™)

WA W5

S v 0.4 6 0.042 5 10.0010| 2.38
BRAF S 4y

S 0.4 6 0.046 15 10.0013| 2.83
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(1)
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Fig.6 Operation of CO, system of the Huinan waterworks (real-time monitoring )
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Fig.7 Comparison between on-line aluminum ion meter

monitoring and lab monitoring
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Fig.9 Chemicals addition and sludge production
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