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Control of Increase of Residual Aluminum in Finished Water Caused by
Abnormal pH Increase in Raw Water

WANG Xu-chen, WANG Lin, XU Feng-zhou, SU Yu-liang
( Zhuhai Water Supply Co. Ltd., Zhuhai 519000, China)

Abstract; The residual aluminum content in the finished water of a water plant had increased
continuously in the summer, reached a maximum level of 0. 26 mg/L, and exceeded the 0.2 mg/L limit
specified in Standards for Drinking Water Quality ( GB 5749 —2006). The causes and various measures
to reduce the residual aluminum content were studied. The control measures included potassium
permanganate preoxidation, HCA coagulation, hydrochloric acid pretreatment, carbon dioxide aeration
pretreatment, and ferric chloride compound coagulation. The results showed that the increase of residual
aluminum content was directly related to the increase of pH in raw water. The ferric chloride compound

coagulation method was most effective on aluminum removal, which reached 80% , and it had strong

practicability.
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Tab.1 Influence of potassium permanganate preoxidation on

residual aluminum content in finished water

fﬁﬂﬁﬁ]ﬁﬁ” 0 [02]041]08]1.0]1.5
#/(mg- L)

pH & 8.638.68|8.70 | 8.71 |8.71(8.71

PUE /KM EE/NTU | 1.70 [ 1.66 | 1.54 | 1.36 | 1.23|1.13

A/ (mg - L™1)[0.123]0. 122]0. 122 0. 087 |0. 084|0. 074

LR/ % — | 0.8 ] 0.8 [29.3[31.5[40.0

2.2 HCA BhgExtR{a S ERRMN
L T N S S B (HCA) A Pl

T IEER , A 0 BH B s R B R AT, B R R
Ay i KR A R OCRE S LA, 80T 2
TR R B3 o B HCA B 57 3
PR BE SRR BT KRR & R Y.

IBOKPEIK, I HCA J5 A6 U K A pH R, T BE i
U645 SR I T R R ok R AN A e, AR AN R 2
Bie ATLLE Y, BER HCA SO 3K, Ui)E K
WU AR S AR S TR BT #, HCA %2
N 0.3 ~0.4 mg/L IR A AN BR b AR 42 Fe e
Ji HCA BhEEABRERARCR , o HCA Al DU i
P rF R IR B ZRATR S5 1 FH o 8 2 I A R Ay 0
i BT KR PE Y BB A . HCA BAT 5 AL IR BE Y
YRR (B2 BRERBCR I AL ., X ER A o R LB R
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Tab.2  Influence of adding HCA on residual aluminum content

in finished water

H(an;?zu,f%;‘/ 0 0.1 0.2 {0.3]10.4]0.5

pH{E 8.55|8.61|8.65 [8.63|8.68|8.69

UG KM E/NTU (0. 845(0.761/0.682 [0.591|0.465|0. 784

%Eé‘%/(mg LY )[0.135|0.124|0. 115 |0. 106|0. 108|0. 117

R % — | 8.4 |14.8 {21.5(20.2|13.5
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Tab.3 Influence of adding HCI to regulate pH of source water on residual aluminum content in finished water
HCI jin A&/ mL 0 1 2 3 4 5 6 7 8 9
pH {H 8.25 8.22 8.07 7.92 7.57 7.52 7.11 7.08 7.05 6.94
BaE/(mg - L") 0.098 | 0.073 | 0.057 | 0.052 | 0.044 | 0.043 0.049 0.038 0.030 0.029
R EBRF/ % — 25.5 41.8 46.9 55.1 56.1 50.0 61.2 69.4 70.4
2.3.2 CO, B /KK pH {ERY2 R &, RN LB
PATOKBEUK pH AEH LN CO, BRL, B 2.4 RESINEY - SUBKERREF VI

b K Fdo AT SR FH PR K I8 B 5 S BER 35 pH LAY H
91 o BUKTEAK 4 SRR BR R FE A AR U4
e SRR AT IR 1) 1 LKA A LR E
Ao i A A AR 0.2 4.6 8,10 s, JTHIEK
PN AS TR B ] R A CO, AIIRELAT 290 0,16
32,48 .64 .80 mL, Kl /K K pH {F, R BEIR I 45 R
Je B RO R ek E RO o, SR LR 4
x4 CO, BSIFTKIEK pH EXM REBS BN
Tab.4 Influence of CO, aeration to regulate pH of source

water on residual aluminum content in finished water

CO,AR/mL | 0 | 16 | 32 | 48 | 64 | 80

pH 8.51|7.75 |7.62 |7.58 |7.44 (7.29

VLG K IUEE/NTU [0.974|0.954 0. 574 0. 754(0. 633|0. 448
A/ (mg - L71)[0.123]0.092 [0.077 |0. 074(0. 069|0. 065
FB R/ % — | 24.8 |37.3 |39.4|43.7 |46.5

Hi1Z% 4 Al LI m R IEKGE A S ALk A,

pH (W] R, 40 35 S R AR, B R
2.3, 1 AR, AR AT g e AT LU A T
2 RO T R A B A iR IS E R TR

Y 2.3 5], pH (E ) KRR B s AR
K, I T4k BERE R AR /K U 7K pH i X fig 5 b TR BE
7% . FALIE BL T A Bk RIREER], 5 R G &1k
FRRAR LL , L RB A= BT 9% 52 0 BFLAE T 38 21 58 47 (R
BERCR  FE BB S AL 2k, 35 2 R AR BERCR 1
AR FRAFAMRY, B E KA &SRS K
BREr e BT K TR, SR ERK R R IR, BB
g W] i B K pH A, HH 5 R & AR g A
o FREA AR AL TR BE

KUK I AR5 R K+ pH (BRI €8 5
TR SRR 45 o IO Vi 0 7 ek B L B R
B RN S, ATLER, BEAMEE - &
PRk BCTERBE X AR 1 R BRASCR B i . Ak 4%
Tk 15 mg/L i, KK pH {ERE M 8. 56 &3]
7.45 FHSCHERIRIT i pH (H 28 A S AL B
FEVREE pH {8, BRERRICR e, XHE 1) KB R4 0k
80% . BREk T EREEHIE 0. 1 mg/L 724y, RN (5
JERIRAG, A T2 ERomE b gkl 1145

Tab. 5

x5

KIEAMEUHE RIS EN RN

Influence of adding ferric chloride to source water on residual aluminum content in finished water

FeCl, #/m#t/ (mg - L") 0 10 15 20 25 30
pH {i 8.56 7.63 7.45 7.30 7.12 6.93

TR PR o B/ B 10 45 50 60 70 70

IREHHEE 6B/ F 5 5 5 5 5 5
TREEDEFE IS MU /NTU 0.621 0.474 0. 441 0.421 0.275 0.265

s/ (mg - L) 0.116 2 0.037 1 0.024 0 0.022 4 0.022 2 0.029 0
A/ (mg - L") 0.08 0.11 0.09 0.11 0.13 0.19
R % — 68. 1 79.3 80.7 80.9 75.0
£ b HCA R BRI 68 I 0 e IR oA AT B ORI T 09 e, 2L P T 95 Bk AL

21. 5% s e fal R B 0046040 X0 R 11 0 1 2 B o4 B AR 3
BT 40.0% , HJE KAR B8 ORI 5 £5 R 04 A —
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HIEE] 70. 4% F146. 5% , (H52BR A B £ R
HBOMFAB B AE LTI, — F AR AR K pH
(EAE AR A I S8 1], (E R i 2EAE BUA A7 A

PE TR EREAR 750K pH (B SGE S 1R fL IR EE MY
VR AR 140 i, R AL B B i 15
mg/L I, SR LBRAE ] T 79. 3% , HAALERAT
DA BUA TR ELRER A B0, SEPRn PR
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