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Water Quality Chemical Stability of Water Supply System and Its Control
Strategy

LIU Zhi-gang"?, XU Qiao', ZHOU Zheng-xie', HE Jian-rong', WANG Xiang-rong',

LI Yi?
(1. Ningbo Water Environment Group Co. Ltd., Ningbo 315041, China; 2. College of
Environment, Hohai University, Nanjing 210098, China)

Abstract: According to the effect of different water treatment processes on the chemical stability
of water quality in water purification plants, the variation law of water quality chemical stability along the
process of water purification was investigated, and the corresponding control strategies were proposed. The
coagulation and precipitation process significantly reduced the chemical stability of water quality and
enhanced the corrosion tendency. The ultrafiltration and sand filtration process had little influence on the
chemical stability of water quality, and the use of sodium hypochlorite for disinfection slightly improved
the chemical stability of water quality. When the dosage of coagulant polyaluminum chloride (PAC) was 2
mg/L, the best turbidity removal performance and water quality chemical stability were achieved. When
the dosage of alkali agent Ca(OH), was 4 mg/L, the chemical stability of water quality could be basically
achieved. According to practical engineering case, the water quality risk caused by water source switching
was effectively reduced and the water quality stability of the pipe network was ensured through the
measures such as water supply dispatch management in the service area, pipe network flushing and

discharge, and old pipe network reconstruction.
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1.1 KREFREEASNER
FESEPRIEK R G K B Ak 2 E R e k5 2 Fil
FA O, a0 R pH A IR R B R
i EHE T, B, BN K R E T
PIPEA FE BR R BORT 73 R I 5 — R B TR 45
BT Pe i A5 b , A0 56 Langelier 1 FNF5 25 (1) |
Ryznar BUEF5 80 (1) WRFRESUIHE R (CCPP) f=Z1hTs
B(AD) X AR bR B 5 KK 0 pH B B EE R
JESEHRA K 5y — ORI T H Al K RS 80 1
br, AIEPLARTE S LR \Riddick $850%% , % 2845 %0 &=
B KRR pH JE il B 2 (S0, .C17 N0,
S5 ) SRS HOA G o AR, A8 S PRt /K4S I v p
TR 548 REZ M AF1E— RV B Ab 2 B AR
TN, 7K X} 657 T 1) ol R G 45 R 3 AL [ 1
MIZE S . L, AN K BT e M, N 25 2 T 4
FRIEATANHT , A G IV 0 e sz ke K A ) o i 2%
Ytk AWFIE R A 51 Fa e 1850, kiR
BV YE $ CCPP A7 145 B AT L AR H5 55 LR >k 1
KT AR E R, BRI 1,

F1 KRBEMEIFNRE
Tab.1 Evalution standard of water quality chemical stability
it H TR
TR RRELT 1,<0, JE il fiifa) 5 1, =0, BEAS ORI AS TR A 5 1,0, 2535 1 )
—— 1,]94.0~5.0, =455 51, 5.0~6.0, B L5 1, 0 6.0~7.0, BEARFEE ;1,0 7.0~7.5, 5808l 1, 7.5~
9.0, S JE i ;1,>9.0, ™ T JE il
R CCPP CCPP<-10 mg/L, FEEJ‘%?’&E ; CCPP H-10~-5 mg/L, rg;ﬁm ;CCPP N —5~0 mg/L, B2 Ui 1 ; CCPP 2l 0~4
mg/L, FEAFESE ; CCPP K 4~10 mg/L, L5 ; CCPP N 10~15 mg/L, P EELEYR ; CCPP>15 mg/L, = H 453
RPRIRECAL | AI<10, 5 B2 ol LO<AT<12, H B2 ol s AT>12, JCJE 1kt
FIZFIEBLR | LR<0.2, /K JFifE A2 ;0.2<LR<0.6, 2 U il s LR>0.6., /™ HJi filt

1.2 R xT RN E

P2 A AHARL A 7K A SR K U K 1) A B T JAE ¥
KT IR X 42, A K KR 20%10* m/d, SR
TRBETTIE+HIE+TH 8 1. 20 BJKT 2 50%10" m*/d, &
PR EETVE+RPUE+IE5E .20 WO JBEK T B TR 2k 71
B R A AL (PAC) , BN 4~6 mg/L; A KT
K HFLAZE R 0. 05 pm (88 U8 RS &, BAK ) R A
YERD V R E AT 8 s PR K BRI EE
B h 1~3 me/L, #8 HK R FEA/NT 0. 5 mg/L.

A3 K TCTE T K 8 S K (B 98 A b

) R AR IR AT ARG ARSI AR AL 5 KR pH I
fife kS AR (TDS) R BB B R SR AR A
Fie AR T TROF K bR ME A 5 U7 ¥ ) (GBIT 5750—
2006 )5 SRR A Wil 4347 77 ) (55 4 RO AT
1.3 REAKKRER

PR AE K (4 S 7K 43 S B >4l BX 7K 2l JK 7K
o R JAE K P B 7K B AR AL, EAARK BT L pH Ry
6. 8~7. 6, M B (LA CaCO,it) M 15. 6~21. 8 mg/L,
SBEE (LL CaCO, 3 ) M 26~37 mg/L, & ALY K 3. 8~
7.2 mg/L, iR EL M 3. 4~11. 4 mg/L, %5 i Pk B [ 1A
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4 86~108 mg/L, 5 fif %A A 8. 4~9. 6 mg/L.
2 ZR5H%®
2.1 KERULFREEMBETL

A B WK K T AR 2 AR e AR AL L 2R 2,
AT L A KT R B K E K A i AR L 530
Jp-1. 88 Fl-1. 78, & B JF/K HAG — 52 1) Ji ioh Ao 1]
ZorPIRBETTIE LLS IR B0 Y T B R R,
435 -2. 08 Fl-1. 98, & B Il 2 1R 58 245 77 i 4%
TUVE Tt 7K I 7K BT Ak 2 A M i A1, X 2 02
F TR I AR 2 PR AR K A pHL, T AR T K HR B i
JE, DN AT A 5T b 2 e e PR T I 5 7 DRI 2 8 X6 7K
B ATHEEL L S /N s 2R AR # /5 L A B
PR RE 7K T I A AR £l 1, 1 B, SR IH BE a7k A OK
T 2E R e e . AT IR R, B TR
PR #4 53-fift I A L) NaOH A H 7K pH BT, AT #E —
FERRRE e 1K BT RE vk . FaE F8 4, 1
AR L AV .

#2 ABEEEK AEUEEEENETL

Tab.2 Change of water quality chemical stability
in plant A and B

MR | RRE | BRIRESVLNE | 20l | Fi AR

TN ERPTS L ST i i Bl

TR | 8% | F(mg L) | F5EL | HREK

HEk | -1.88 | 10.95 -12.82 10.01| 0.76
DIVE

AJK -2.08 | 11.23 -15.23 9.78| 0.90
= HK

BuE K| —2.06 | 11.18 -17.54 9.64| 0.88

BHK | -1.95 | 10.83 -19.85 9.73| 0.78

Pk | -1.78 | 10.25 -11.82 10.23] 0.73
TLVE

Bk -1.98 | 11.03 -13.23 10.08| 0.82
= HK

WhuEHI K | -1.99 | 10.98 -13.54 10.09 | 0.80

MK | -1.95 | 10.63 -14.85 10.13| 0.72

A BRI IR EEDTE 3 & G UE Kb ug)
I 7 2ok AR A el 7R () Tl PR 5 T VE 35 T B, R WX
3 A i R S BRI KA A K T A2 A 1

A B K B A8 £ AL 512 10. 01
F110. 23, F B JE K K P48 KoK Je b 3% ek AT
R A . Sl IR EEVTVE ST, PR T R4 bl
TEECAL W] R R, 23 5 9. 78 F1 10. 08, R TR
BEDLIE 1T FERRAR T /K M B K Ak 2 Fa e o, 3 hn 17
IR AR PEAE BK PP I P et A S b RUBS: . A /K
HEUE K AR Bh I8 AT R, B K P08 K 147

PhASE ATIE B LT X R B TR S A ALY
KA B pH 5 B S B %% VI AH G, e 1 X5 B
AR 1 25 o S BRI AR B ALRRAG ;s 59— D, A
W RS 24T 00 WA b okl 2% 1 2 A Bl
JEHTHE AR K AR A pH _E T, AT 51 AR il 5 5 AT
Tt WE BRI A B K) AR it
B Th i, 2B B A K Ak 2F R MR B, KA
XoF 7K UG AE B AR YEAD I PR AT B4 5 o JRUS: REAEK

A B JEEK ) HE K R AR R 535 R 0. 76 il
0. 73, F B S /KO0 487 T8 5 A7 ™ 5 A SO e i ) o VR
UUVE G , WG JRE /K T (R 2R 48 808 B B T+ L 40 5l ok
0. 90 F10. 82, & BHIREEUTIEREAR T KR A K BT fh 2%
FoE o B FNED I X AR I 7 A48 O i 5/
TH BRI PR MR AR T8 B8 R B, K i fh 2
e P, X 1 b J22 10 ol A AR A1

25 bk TR BEILTE X K Tl 2 B e M i 45
K5 B UE FIRD 8 7= A B M A /0, (H AR D8 23 16 ik
PN 7K e 8 B AR P b J PR AT A 42 e JRUS: 5 2R FH I
FiR 40T 75 7 — B R B L RE SR 1 KK BT Bk 27
FRUE P, AR T /K X R K A8 O 198 3 o XU o

2.2 KB EFTRE MR
2.2.1  fLALIREEG B

R it A IR B AR, R AR X K T A2 A
TEEBE, LA ZKT TR I8 X 52, 43 B ik B 77
PAC 5 (LA ALO, 1) XK B Ak 22 A8 T i 2 i
gEIRANE N1 PR .
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Fig.1 Change of pH, alkalinity and turbidity under
different PAC dosages
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T PERR RIS & o KU R, 2 PAC
B 1~2 mg/L I n] B U AOTR BERCR

HE— A5 73 B A [R) R B8 50 504 7K 5 Ay A
Tk, A5 R WA 3. I, BEAE PAC B A 1
I, KRB K Bl R e PEAN I T o S5 i >2
me/L I, K B AL AR M T R . O T ORIEXT
JE B L BRACR I 4 i KR B AR~ AR 1 ,
PACHNIN &} 2 mg/L.

#3 AREPACHEIME TKBRLFREENETL

Tab.3 Change of water quality chemical stability
under different PAC dosages

PACHUME/ | A | Fasg | BRIRESUTTES | =21 | Pk
(mg-L7") | 48%C | #8% |CCPP/(mg-L7")| 5% | 6%k
0 -1.93 | 10.45 -18.34 10.16 | 0.85
1 -2.02| 10.56 -18.52 10.08 | 0.90
2 -2.11 10.70 -19.03 10.01 | 0.96
5 -2.34 | 11.07 -21.36 9.75 | 1.13
10 -2.53 | 11.32 -34.14 953 | 127
15 -2.82 | 11.73 -90.43 9.12 | 1.34
20 -3.18 | 12.23 -149.75 8.78 | 1.43

2.2.2  PLARHGRE N
S Ca(OH ), Na,CO, A1 NaHCO, = F 4 H 57
XF7KAR pH 520, S5 5L UL 2.

11
—&— Ca(OH), —@—Na,CO, —A— NaHCO,

10
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=
o,
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Fig.2 Change of pH under different alkali agents

F 2 W] AT, BE A 3 R i G, Ak A
1) pH B 1 o AH [FIA 50 & T, KA pH $2 7
Hy e 298 19 HE 4 Ca(OH) ,>Na,CO,>NaHCO,, 5
Priz 5l B b, BRI 1) S A AT S PR A TR B DT e
HIFCRE AR ) sl EE DT vE 2 5 (s i) , % & 21 SEPr
K pH IR R 245 50 4% I i AR BT TE X pH
B BLR B 5 B8R A Ca(OH),, #0005 2 4 Bif i,
B AT 10 me/L.

BRI Ca( OH ), B2 X 7 T A 27 e PR 52 i)
W4, LA HEE Ca(OH), UINE A3, 18
IS LBk BR 5 D0 UE Y CCPP = I 45 B AT Ey |
Th R E SR B AP AREBCLR W R R . R, #500m
B 7K AR A UK Bk~ A PR AR 2 1 AL
IR b i ) B SR ARG, K AR AR T . S
b, Ca(OH), BEAN R, K B AL 27 B3 MEBef . 25
B IRE T A K pH P 2K 1€ Ca(OH), i
H BN B 4 mg/LL, 1 IR R 55 U0 3E % CCPP 2Ky
2.56 mg/L, (R FEH AT N 11,43, Fr R BCLR
0. 59, /K FUHEAS # TR E

F4 Ca(OH), & mE 3k Rk FIREMAI N
Tab.4 Effect of Ca(OH), dosages on water quality

chemical stability

Ca(OH) £ | #Fn | fa | BRFRESUONE | 2k | Pigk
H/(mg- L") | F5%0 | $8EC | F(mg- L) | F8EL | F5%k
0 -1.90 | 10.98 -10.12 10.12 | 0.78
2 -0.83 | 9.92 -1.34 10.83 | 0.70
4 0.12 | 9.21 2.56 11.43 | 0.59
6 024 | 9.01 432 11.87 | 0.52
8 042 | 8.78 6.32 12.02 | 0.48
10 0.82 | 8.54 8.34 12.23 | 0.45

2.2.3 MK E R B ST

R BT AT AT, A VB R KT H KK R R Ak
R E MR 25 b BUK T I AKOK AL e E T
PeF AT IR T 19 H RO K PR J P ek B A
TH PN G k2 2 B — 2 AR I XU o A I HRORE o5,
TR TR DX A & 3 B s

B3 BEMEESRRKREHEXSH
Fig.3 Distribution of sampling points and water quality

sensitive areas of pipe network
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TR HE AR T3 H MO R Ry R Ak £ 7K B )
ST S TR B A3 K DX s e 38 090 42 11 1 45 K o
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AT s K U A B R P KO R S
Rt St K A8 R FR 20 AN BIORE KRR (2B bR
ARG U FLRVER) HEAT A BT, B0 25 ff AR K DX 3R
PR I K BT B X AR TR AR R A 40 9. 105
HURE A5, & IHAS I DX 8k 7 -5 BRURE o5 S 367K 43 5 a5
8.17. 18 19 5 AF X duk . HrP HUFE A5 8.17.18.195
LA BIAKT B IX 3, 7.9 .10 5 F 8L R A KT 4k
KX, 2021482 A, BK) &4 45, 5 B
AT HEAK X U0 s A K TR L R4 b i
2000, H A P AR K SRR DX P ) K AR A
BT AS ] DX s, TR BER BT 15 -

O  PRACHKIEEE . T AR KK
FaE PEa 22 , IR AR AR UK VD) e i A v i 2 o
MR B B XK B ARk . K IR D
g bR 2 DGR R R B K A
Hil B H B 20%~40% oK &, 285 3~5 d Bl o8
K IE DI o R, %k TR oK o3 5 DX, 38 1 7
R A R S K DX K T T R —
2, M REAR /K JAE ] XoF 7K S5 118 B i

@ R M k. BT A BPIEEK])
{4 H K K T Al R M 4 25 , /K A T B Ak
{RPCIR A A RS o ZE IR B4 . Ht, 7E
PEAT K DRI A7, b A AR S Sk X A T4 K 3
B S R HE, R RT R PR T PN BE S DAk YR
2 UUR) B A R RS DRAIEAS T N BETE T . TRIA
TEZK PG )46 32 A v R 7K B B5UR% X317 24 h 7K 5T LK
FE Mg, 0 DR A K B R, X /K i 28 A8 DX % e
HEAT4 P wh e HETR

@ IKIEYI L FE IR T A KT H KK B iR
SERAEVE AT FR 0 BT A KT SR 2 e
Jith , LABEARRAS X B K7 RUBR: o

@ IR M . AR P K B R A L
T8 TR M N e K B 43 BT, AE R AT K R DD AR S
XK BT SR R AR | ok g Y 7 R A X A T
ZIHE MM .

X ALK X3 P 7 A~ 7K 5T R DX K IR D) 48 i s
24 h IR A K FESETT 40 BT, 25 R A1l 4 s . v]
AL, KR4 5 K 5 RURR X 4 S AR A6 T8 B A1
B AR EIEAR R R o TR R

AR R BE 1 b EA ok B AR AR E AR 0.5
NTU LLF , BBk FE<0. 08 mg/L. [F]F, 7E K P51 4
o RIS o P R BOK BT R R AL,
AL U 38 2k K DR R A R4S I gk HE i 2 TH
D) A X A il B A% A AR AR LK K IR T e 5] R
A4 X K JB RS , e B ARk 7K A8 D 7K B R
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Fig.4 Change of water quality before and after water
source switching
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{45 ) v YR R TV 1 R K, RE S B (R B I K
PRI ZK Bk 2 Ao M s it ) o B8 R RS U8
X AR BT A2 R M S M A /N | e U 2 4G I K Ak
TRV B A VeI N A R 452 ek XURS: o ol FH VR SR
B T R B G TR 1R A AR B K T Ak S A 1 B AR
HE K T e JRURS:

@ WK bR R T AE GRE R R 2 R
R [R) IsF, A ARG TR 458 0 T X K R Ak 2 e Mk 1 5%
Wi, fff 5 YR B 391) PAC IR e AR AN 2 2 mg/Le R ]
BB JE Y pH B, 255 F IR AT AR Kb K
pH W45 , 8 2 875 R Ca(OH),, Hose A4 ik 4
mg/L,

@ LKA W T T, R 78 434 A K O B
R ANt T K = LN e = o T R b 2 i ) A S K g
o st 2 =X BRI U B 1o R TP s | R I K A
P < B 7K AU <

S 230k
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