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Chemical Stability of Water Quality before and after Reflux of Production
Wastewater in Waterworks
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Abstract: The chemical stability of source water quality in Nanchang section of the Ganjiang
River during summer season was systematically evaluated using parameters such as saturation index.
Additionally, based on data from two waterworks along the Ganjiang River, the influence of the reflux of
production wastewater into conventional treatment process on the chemical stability of the water quality
was investigated. During summer, the source water of Nanchang section of the Ganjiang River exhibited a
tendency towards corrosion, characterized by the saturation index below 0, the stability index exceeding
7.5, the Larsen index greater than 0.2, the erosion index ranging from 9 to 11, and the calcium carbonate
precipitation potential lower than =5 mg/l.. Compared with the effluent without production wastewater
reflux, when 10% of production wastewater was recirculated, the saturation index of the effluent decreased
by 8.59%, the stability index increased by 0.39%, the Larsen index increased by 10.53%, the erosion
index decreased by 1.49%, and the calcium carbonate precipitation potential decreased by 6.74%.

HEE£WH: BEREARZESZITE (52060006); BAZEDBABREE T ZEESRIPEETERRFTFHOF
FURBRE £ % BT B (JXCXZX2024006)
BIEI1EE: BEE E-mail: 18357017520@163.com

-84 -



www. cnww 1985. com

T, F KT A R G K AL AR T 5T %41 %

Through correlation analysis, it could be determined that pH, alkalinity, hardness, and corrosive anions
(CI, SO, HCO;") were the primary factors influencing the chemical stability of water quality after reflux
of production wastewater. Further analysis of variance indicated that both treatment process and the reflux
ratio of production wastewater exerted measurable effects on quantitative stability indicators. Specifically,
as the reflux ratio increased, the chemical stability of the treated water decreased. Full-scale trials at the
waterworks confirmed that the reflux of production wastewater compromised the chemical stability of the

effluent, thereby increasing its risk of corrosion.

Key words: waterworks; reflux of production wastewater; chemical stability of water quality;

source water of Nanchang section of the Ganjiang River
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1.1 KB FEREMSEHA T %

TEME K Z 48 rh oK ot Ab 2 Fe e 1k 22 SR N I
TR, VR MER ST bR AL F R e PR K
BATHZ Z R R, A0 pH  EERE T
TR RS . HAT, A i A e e bn £ 20 AW
SR B T BRI AV i A B B FE AR, AL EE
T F1FE L Langelier (1)) F2 2 #8 2L Ryznar (1) 55 5 73
— IR I T HABSE N BT SRR R, B AR R
FRIEEC(LR) (Riddick #8805 . M F pH BB |
i T2 5 45 i RIS s A2 55 i) K i Ak 2 e e P ) o 22
RIZ™, B AFEPEHI K 0T Ak 22 Ao PR, R 24~
FRVRIEATER AT AT bR v L2 1

F1 KRULFBREEITMIRE
Tab.1 Evaluation criteria for chemical stability of water quality
TR AL WA bR
HORIFEECT,  |1,=0, /K FTRUE 51,50, K FUA S54RI M) 5 1,<0 , 7K B4 T8 il i 1)
TR, 1,=4.0~5.0, Pﬁiéﬁiﬁ 31,=5.0~6.0 4505 :1,=6.0~7.0, BEARRRE ;1,=7.0~7.5 B U Il 1,=7.5~9.0, " &
S5 1,>9.0 4™ H ik
RIARFERLR  [LR<0.2, /K JFFa5E ; LR=0.2~0.6, /K BTie i it s LR>0.6 , 7K J5t ™ o Ji 1okt
IRMFERCAL  |ALS10, K5 B JE ot s AT=10~12, K 5T P R I ik s AT> 12, /K S5 JEJ ot
BT T4 CCPP CCPP<-10 mg/L, " H il ; CCPP=—10~-5 mg/L, "1 £ i it ; CCPP=-5~0 mg/L, U il ; CCPP=0~4 mg/
L, HAFEE ; CCPP=4~10 mg/L, BB 453 ; CCPP=10~15 mg/L, " EE 4535 ; CCPP>15 mg/L, =T 2535

1.2 MRIFEENTFTE

PAREITRE B BT R — i —db A B R4 7K T
RWFFERTG A KBRS 9x10° mYd, 2R
HRAL BT 20 BAK T 34K & R 30x10° m/d, 7K
J 743 R =30, — U A R K, I AN ]
T, PR W AL T 20 WK HR R E
SURAS (PAC) TREBEE R AN VR SR B T 2571

T 06078 3 AT 45 7K T R K TR SR TR K Ak
L FE Ak 2 R T ELR R AR AL S < pH B
WREE EAL Y5, UL B AR AR R R hn oy ik
HEATRSI , Bk R 5 DT VE 35K FH Phreeqe #443153 .
2 KREHEN
2.1 RIKKER

PR JE 25 K T B4 BRK K 5 L 2 2.
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Tab.2 Raw water quality of two waterworks during summer
i H pH JKIR/C S (mg- L") | BRERER (mg-17") | ERA/(mg-L7") | B/ (mg- L")
AIKT™ 6.2~7.1 17.2~24.6 9.8~13.0 3.60~4.10 7.11~7.91 45.2~50.3
BKJ 6.7~7.8 16.3~25.5 9.5~12.0 3.55~4.30 7.20~7.85 40.5~43.6
2.2 [ElREFEAKKR FraE YRR AR T /NEEAT 238, 29l TR BE DT

AR B A B IR 53 3 B L TO0E A HEDE K A
DR Y S e oK, B KT B AR 7R R K B e i b e
AT S IR IK o A2 77 B IKOK H8 s 28 22 D o I
WOPS4E , BAROK BT L2 3.

F3 WEELRK] B A EKKER
Tab.3 Quality of recycled production wastewater in

two waterworks

S . A IR |, .,
N o T T R R e )
U/ B/ Y| AR
WiH | pH (mg- kNG
NTU | (mg- L (mg: | (mg- (mg-L")
L—l) L—l) L—l) 2
A
. 7.04 {2 000| 74.69 | 69.86| 7.65 | 18.41 101
HEJRAK
HEh 5
ey, 725 | 188|41.83|38.58| 7.26 9.24 96
kK
N= AN
AW S ag | 3204230 |2820] 821 |1127] st
K
3 BRB5H®
3.1 EKMHERENE

AJKTTIROK A SV B BT R, B KT TR K
BOK BT AGKT RF. 765 200 W JEE 257K T oK
HURE Je e oAb AR v, S5 R L 40 T, W A
25K TR R B /T 0, R E AR B R T
7.5, PRI EEI KT 0. 2, RIMFE BN T 9~11, Bk
R A5 UL TE S /N TF -5 mg/L. KAE FEHIT (M5
B IR KK T A A S5 3005 o )

F4 BFHKTEAKOUERESE

Tab.4 Chemical stability of raw water in two

waterworks

TR | R | R
Wi | | Rt o | |
FEEL FREK ?v“‘/(mg‘L )

AJK | -0.67~ 0.58~ | 10.25~
8.97~9.76 -6.31~-5.47

- -0.85 0.65 10.68

B/K | -1.52~ 10.27~ 0.60~ | 9.92~
-7.36~-6.59

J- -1.78 10.83 0.71 10.14

3.2 AKX ER&EFEKIXEHR
AR AR WL 1, A2 7 K it 5 /K BT Ak

VE U8 TR MK B e R A TR A . AR
FE K B O HER K S R KR 1 LIRA S IR,
190 b 43 5015 A 0.4%  10%, IR EEFI 43 in i 14 &
15 mg/L, T8 8 R A TR AN BN 5152 R 3 mg/L,
[ 35 i 7K T Ak 2 AR AR Ol WL 5 .

PAC NaClO

TK K %ﬁ*ﬁ%‘i&@&Hﬁtiﬁiﬂﬁm%%iﬁ‘mﬂE?m T K %Hﬂ“ﬂ(

[ k4
Eﬁ“ﬁlﬂ(
E1 AXKTREIZiRE
Fig.1 Flow chart of water treatment process in A
waterworks
F£5 EREFEEKBEAKTKREFREEREWL
Tab.S Change in chemical stability of water
quality in A waterworks before and after reflux of

production wastewater

T [m9E | AN | e | PiAR | R | SRERASTLTE
) L/% | Te%8 | F5%0 | 48%K% | 8%k | F(mg-L)
s 0 |-1.07] 9.83 | 0.59 |10.26 -5.48
ULTE U
ok 4 |-1.18] 992 | 0.60 | 10.17 -6.09
7
10 | -1.32| 10.02 | 0.65 | 10.02 -5.73
. 0 |-1.36] 10.29 | 0.61 | 9.96 -5.55
b yE
ok 4 |-1.38] 1036 | 0.63 | 9.84 -6.34
7
10 | -1.41| 10.39 | 0.68 | 9.76 -5.85
0 |-1.28] 10.22 | 0.57 | 10.10 -5.64
WAk | 4 | -1.35] 1024 | 059 | 9.97 -6.55
10 | -1.39| 10.26 | 0.63 | 9.95 -6.02

1 2% 5 01T, JROK IR EEUTITE AL BSR4 5L
F=1. 07, [ 4% F110% B A 7= 5 7K 5 43 il HL
F-1. 18 FI-1. 32, & K o B 2K JE K h i i i
R e B 541 , /N BEAG 250 A PAC 7K A A= A 1Y T
A1 A 26 7 I 7K v B A o R S8 A IK Al 1Y) PAC,
13135 1 pH BRAK , (b F R M TR . TR i
FFe ¥ BTt BF 57 3¢ B U BN B A
NaOH fiff pH 34 K, BEAK T A& ph it g [l 358
10% (A= 7= BR 7K 5 W T 7K 0 A R 8 5058 A [l 3t
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FEAIRT 8. 59%. R 45 B A8 Ak S5 1 AN 48 5025 0,
1 ST, B3 10% A8 72 B K I H T K a2
BRI MR TR T 0. 39% .

JF K Z IR EEVLTE AL B S , BL AR E 0. 59, [n]
AP K G P AR AR B E T, 3R R S 3 A
R, pH BEAR A [ B 7K (A B2 R AT 7 8 6 55 G
BLA) e BE T, A5 K B Ak A e e R AR . TH
Joi , PLARAR B W R WK B AL A R A BTk
o [0 109 A 7= B K H T 7K B i AR R B ok
Ml & T 10. 53% .

JFK IR EEDLTE AL BRI |, (2 TR B0 10. 26,
Tt 4% F1109% A 7= %7K 5 43 5B 22 10. 17 F110. 02,
FERR R 7 I K S BRAR K B Ak 2 A o, LR
F g K AR 2 AR e M k25 . & BB )R IR
A7 K K AR 2E RS MEATY 5 TR DI, el
T 10% A= 7= B K s T 7K B4 4R ol 4 550388 [l 3 Psf
THET 1.49%.

JE 7K P Bl T 65 90 D A 5 R A B T2 e i
1o U, L TR0 900 A 7 R K 7K 5 b A ) o e ¢
137 109 A2 77 PR 7K B HE T 7K A ik i 05 T 7 34 A o
MIARET N T 6. 74%.

E S 0T N G /A SOl ) O X (1 DT oy =
EES
3.2.1 M ZEM M

Shy W 0900 A 7 R K K TR AR 2R RRE TR R R
Wi P28, B4 T T AR SEE S AT, 45 SR AN 81 2 iR (+30R

p<0.05),
WE"Z BAEE | 0.87 0.2 0.69 -0.56-0.27 0.73 1.0
HC(){ . Heo 0.40 0.82 -0.77-0. 44 0.82 0.8
Cl: [ ] a : 0.39 0, :&iro. 64 ( 0.75 -0.44 0.6
504 ® O s 0.37-0. 30 0.66 -0.35
pH [ ) pH -0.58 0.66 -0.62 0.71 -0.66-0. 62 0. 64 0.4
fifi i ® @ i 0.65 ). 45 -0. 45 02
Ca'|® ©® ®@ @ @ 0.34-0.33 0.45 0. 62 0
Kk @ ® o 0 @ kit -0.29 0.60 ~0.52-0.75 0.66 0.54
TDS o0 @ 105 -0.370.61 0. 44) -0.2
I 00 - [ W] @® O | 0920509 0.4 0.4
1,| @ [ ] @000 00 | :n0s5 06
IR|le o ®O® O (N ) ® @O = 07202 .
INCX KRNI XN X X Il Bk
CCPP @ 0 06060 ¢ O 1.0
- -5 ]
B oL LIELEE TSR
E E 73] = < & S

B2 KERUFIREM I E RE XS
Fig.2 Correlation between chemical stability of water

quality and influencing factors

DAL AIFE K1, D ), pH BB Kl A 5 A

ARG O 5C R 8032 0. 71.0. 69..0. 60) , T 5
i i R e M L TR (TDS ) 52 6RO (R 6 R 04y
B -0.45.-0. 37) , BO F L FNFE 5, pH F68 5
HOCHRBE A i o ARG 0B EZER A pH A2 sk
N M FEE B AR Dl B A, AR 48 Bl K, KR
Jig b b 1) SRR L TR EE L TDS R34 K BE RS AR K A4
F14) JE ol 5 T) o i P AR 5 R B 1 AU, U
T 5B AR AR B v B HE K SRR AR (il h AR Bt
o T LATERF ST I I J A5 OGTE pH BB LA S e 1
BB 1 AR 4k, DAL AR A g
3.2.2 FWH RN L ICE A AR F Ny

I ER MR A R e M bR 2 2
R, SR SPSS A, LASE R R 28 R AR i, X 4%
AR ST Z2 0% A AR . LU AR Bk 1),
5 AR B pH (X)) BB (X,) L S8 B (X,) . TDS
(X,) K (XOVE R H AR &, JEST B, an gk 6 T
ARG 2 MR AULG BE B m (RP=0. 902) , R 722 &
TFNFEEC S B AR 5 2 (] A A G 2 2 M AR DG 5 AR i
27 (B RL S BORT AL A K 5 4 i i R
38.009,iE K F 0. 001, KA KEA &5 [ A8 g [H 2%
KR WE R 8 P IR S B K R A R
AFEN TR 1 Y e =0. 627X,+0. 029X,-6. 759,

#6 tAFMigHERER

Tab.6 Regression model for saturation index

Al R R? WG R | ARl i 22
1 0.864 0.746 0.710 0.057 92
2 0.963 0.927 0.902 0.033 56

®7 EINEHEIFERSE

Tab.7 Parameters of saturation index regression

model
AL | SERAL | AR | By F BENE
mIF | 0.086 2 0.043 | 38.009 <0.001
% | 0.007 6 0.001
2t | 0.092

*8 {(aFMEHETEIES TR
Tab.8 Multiple regression analysis coefficients of

saturation index

bk S50 FrifE 250
PR bR | ARiEAb )
B - t Sig
R | mIT R
WHE | -6.759 | 1.226 -5.511 0.001
X, 0.627 | 0.163 | 0.428 3.853 0.008
X, 0.029 | 0.003 | 0.906 8.164 | <0.001
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(7] A5 1) H A Ab 2 A2 PR AR 0[] )9 8270 4
TV sy =—0. 055X,+11. 687 (X, W ) 3 Y py s =
—1149. 326X,+1 937. 72X,+1 761. 976X,+0. 615(X, K
ﬁ&@%*ﬁ \X77‘7%’f't¢@ \ng‘j@ﬁﬁﬁﬁ) ;Y@fmyzo- 015X+
0. 029X,+0. 969X,+1. 988 (X, A pH . X, M B & . X, N
FERERE) .
3.2.3 EmIBIRZ R T 2500

PIAS [ (0] 378 L R Ak B 86 Ry A8 o, X 7 R 4
BRI ER B AR RS T VE B AT 2 R I 25017 -
SRR, P 1 W 25 3 A A AR E T E A
bro VARLZRFEECH B, th 28 9 nI 1, [l bbb 35 5
T HA 2 5 (Sig<0. 05) . MR 5 10 %k
Pt AT A AL, A P R K R A 10% IR 2R 8 B0
[ L NN N e = = e o] G S 2 R
FE bRt I [FIAE AR o BRI, TR0 g A 7= R K B
e OCVE [ e A2 A 1 s il

RO NI KBRS

Tab.9 Larsen index inter entity benefit check

b 2T | At | 77 F Sig
Qb BREAST 0.003 2 0.001| 86.000| <0.001
[m137% Eb 0.006 2 0.003 | 194.000 | <0.001

H: R=0.993(J% 5 R°=0.986) .

F10  [E7EE X R AR R B R 0 F 52
Tab.10 Influence degree of different reflux ratios

on Larsen index

[B13 /9% N B
1 2 3
0 3 0.590 0
4 3 0.606 7
10 3 0.653 3

He BEMA 1.000,
3.3 B EFREEKIKLIEHR

B/K) HHETE K 5 I BEKIR G, &8k i i A #H
Ja . BIE W BN, 15 Je B8 R TN G I i (PAM) J5 55
O s A= IR K R = —3), T2 AR WK 3,

PAC NaClO

M@mJ{ Wb 2 5 { ML } W Wkt } ok
lHHka 1&-5%*
kit |

YLVE K [ 3
E3 Bk REIZiRE
Fig.3 Flow chart of water treatment process in B

waterworks

Az 7 K [ TR K A 2 AR P AR A Bl

WAL A, JFUK SR EEDTTE AL B , 10 F195 %X
=1, 502 -1. 64 ([E130) F1-1. 62 A1) o 113
A PR K S B AR ORI, Ui I el A 17K 5
Pl R e, ik 32 R XA AT A 7 IR K S pH R
iR FERREUN AR5 1 AFE OB
R EREFEKIGEBATKREEREEMNT L
Tab.11 Change in chemical stability of water
quality in B waterworks before and after reflux of

production wastewater

WiH ’fﬂ}ﬂ %ﬁfﬁ iﬂ‘iﬁ ﬁiﬂ ﬁb"z@ﬁ%ﬂj?ﬂjﬁ

FEEL | fe gk | He 8| H5 %k | F(mg L)
JEK -1.50|10.27 | 0.60 | 10.13 | -7.04
—H | DLTEMIK |-1.64|10.36 | 0.71 | 9.98| -7.65
(IFR)| whugiZk [-1.68]10.40 | 0.66 | 9.91| -7.99
WK |-1.56]10.28 | 0.63 | 9.96| -8.02
B JEK -1.50{10.27 | 0.60 | 10.13 | -7.04
(}ﬁg PLREML K | -1.62] 10.31 ] 0.65 | 10.01 | -7.33
?“;O gk [-1.65]10.38|0.63 | 9.95| -7.82
Wk |-1.54[1022]0.61 | 9.98| -7.93

JEK B PLARFE RN 0. 60 IR EETTIE S 4> BT+ &
0. 71 (5 ) F10. 65 I ) , 2 B Il 3 A = B 7K [
I8 Tz B B ik A i oo v, 202 I o Wl i
AP K S A B R AR S O , R S R T K
G . SR IR RS, [ T BOAH LA [R5 T
ORI AR 8 BOE =, R T K b 2E R R T
2, Gy IR KA 18 P BE AR

JELIK 4 4l 8 0k 10,13, IR BE T VE I 40 3
29, 98([Hl%iE) A1 10. 01 CAN[EIE ) , Lt B #E e , [0
T T 0 B4R Il B AN 13 T 00 /0N, 2[R A [l
T A P2 R K & A R SE K R R A AR, S5
pH FIBRERE A . 5540, W R B TR 55 DT Ve A AE
REEDTVE P UE T EE)T A B R, H I T 00
A, 156 BH [l 3 AR 7= 7K 2 BEAR K BT Ak 2= e o
Y N T
4 H5HEN

O  HZEFILr B BRI /K 280 i |, H
MRS 50<0, Fa B F8 50>7. 5, Wi ARIE 510>0. 2, (=il dg
AT 9~11, SRR ESITIE H<-5 mg/L.

Q@ B ZIKUEIK i iR SR e B3 AI% , N fig
RO RN R A EAL AR A A L 1, 0 e R K ok
S8 A TK i 1) R A AR 2 B AR RT3 5 K AR B pH A
BUEE , A TTREAR K B A 2F e P o RT3 10% 2 7= %
AKJE T K R B AR 8. 59% , AR R AL
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T+ 0.39%, $ii 7% 45 % E TV 10. 53%, 12 1 48 BCF B
1. 49% B FRESUTVE S TR 6. 74%

@ ISP R, pH B /)N 1 AP
B AR AR BRI, U 48 HU O, WU AR g ot
TG IR BE  TDS A 3G K RE 5 [ A 7K 1A 1 J65 ol 2
JE 5 TR B B TR SR i -k B R BRI LSS T S R
MR T SRR AR B s . 2 e
BT 2550 T 2 W, A BB S0 RN A 77 B K TR L Yo 7K
b e R e YA W R, L [ 3 AT BB R AR
KRG RE M, 3880 7K 5 ot XU <

@ /MR G IFRA IR A e R K B A
R AT K T A2 AR 1, 384 8 ol RS o Rk, A
S I v T A ) A, R B R Ak
BRI E . S4hK) g A A KT,
XA 72 7K Rl e BE 55 Il L A T R AR AR
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