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Water quality control technology for circulating cooling water

taking soft water as source
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Abstract : To ensure the water saving and operation safety of units at the same time, the optimal treatment scheme and op-
eration condition of circulating cooling water were sought for. According to the characteristics of circulating cooling water
taking soft water as supplement, the performance of four scale and corrosion inhibitors was studied by limit carbonate al-
kalinity method, weight-loss method and dynamic simulated test. In the dynamic simulated test, “1/2Ca** + JD,,” value
which replaced the traditional AA value was used to adjust the sewage discharge in the circulating water system, and the
corrosion of the concrete of cooling tower immersed in the circulating water with high SO,>~ content was observed. Being
soaked in circulating water for 20 days, the morphology of specimens remained unchanged, and the SO,>~ content of the
solution was stable. The results show that QJ has excellent corrosion and scale inhibition performance, and is suitable for
the circulating cooling water system taking soft water as supplement. It is feasible to prevent scaling in circulating water
system by controlling “1/2Ca”* +JD,” value, and SO,”” shows no significant erosion on cement and aggregate in con-
crete when circulating water is of high cycle of concentration.
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Tab.1 Quality indicators for supplementary water on average

T H Bf i H Bf i H Bufh
pH {8 7.12 p(Ca’*)/(mg - L7") 37.8 St EE/ (mmol + L") 5.735
M3 (25°C) /(S + em 1) 1200 p(MZ*)/(mg - L") 46.8 BT/ (mmol - L™1) 0.926
p(Cl7)/(mg- L") 152.3 || p(HCO; ™)/ (mmol - L") 0.926 T AMEEE/ (mmol - L=1) 4.809
p(S0,27)/(mg - L") 326.1 || FATkEHE/ (mmol - L7") 0 S/ (mmol + L") 0.926

p(COf’)/(mg-L’]) 0

BAREE/ (mmol - L")

0.926
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(1) g0k B SUHIE ) SRR

(2) A SM2 T 10 mm, BEJEL S 1 mm, |2
600 mm , £ Jii 3161,

(3) B ot « s AR AN 25

(4) KR LA AEFR K 524y (180 £0.5) L/hj
e PE HE 05 TR BRAE 23 1 0 35,45 °C 5 TR 3
K AEAEELL CL 878, JF S5 HL 3 8 KR4
s

(5) JEPHE R« 7E 4 $VE Y HE /K TR K 15 4y
% 6 HeE i i FH T M AL (Q235A, HSn70 -
1A 3161 £ 2 J) , Fr Ay H: i AT

(6) BRI ] AR T 15 do
1.3.4 VR AIBEIREE - AR ik - SRR A= 1 1

SO,* ™ RS+ i (2 kv 3 B R S IR %+
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SO AR, PR TR BE T A AR

NEE il R e RO AT R R CIn Ay 9emb B A7
BT ) TR B b HRAE A a0 A M R A ot 5 30 i
Tl 3% PG 058 55 T Bl A OB A it RS ) A B0CHAE S 2 B
T FR i 2 aUIR B AR A AR AR TR
50 CF FTEF KR 2 R EE T 20 d; i S
B 5 K W i 80,77, €17, B %, pH {H, Na™,
Ca®",Si0, . WIEBL, BRI AT 32 12 TR E -+ WA 1k
bUNIZ

2 HR5WR

HFIRYIR{L PEAE

Z: 1 DL/T 806—2013( k Jj & fL ] G H /K IR
T G2 b9 ) W 2 245 550 i BEAL M RE A5 bR L 3% 2.

4 FhBHIR R 100 BRI 7, & W& DQ > GL >
RG >QJ;20 CF, % EEH KT 1.0000 g/cm’ ; [E A5
HEANE (HA 2208 K A R iy RV, Hodh GL R
PEEeoR, Q) FRYE B 555 QJ, GL k2 2 545 15, DQ 1
KEREBM.

2.1

RIS A E R, 24790 0 Wi sy, PR PR K 9 5
PR . NIRRT KRR S IR, R
R SRR A2
2.2 AM-KxZHMHZ

2550 B BV AN BE B AR g B2 10 Ak 2 SV
EAEE TR FRERHYG s AA Sh s
WAAS A3 28 SRR

B 1—4 73500 4 RR2G5REA R T AA -
KRHRMZ . hE 1 AT, 25 KA A AR BR i 4 i
K 4.47 {5 QJ,GL,RG £ 4 mg/L 5] 1 FR A A
AR RT 5. 50 15 W BEL IR 790 6 AER 77) 4 i gl 1A
T KR MBS 1o &l 2—4 R, 5 25500550
i 8 mg/ L I B FRUC A A5 BOFRA WL w5 . BEH]
2507 5 A FR e A A7 K TR AN AE TRl B R A~
WRAR . G = R, 255 AR E AR RIS
A A ik

0.30

0.25

0.20

3 015
—
0.10 —e— DQ-4 mg/LL
—a— QJ-4 mg/L
—v— GL-4 mg/LL
0.05 —— RG-4 mg/L
0.00

35 40 45 50 55 60 65 70 715

Bl A -KZEHFFIEHD 4mg/L BEIX R L
Fig.1 Relationship of AA — K with 4 mg/L agent
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Tab.2 Physicochemical property indicators for scale inhibitors
(L WL RO ERROL e
i o w
Zipl AL GHNENG N POSTif)  POSCiF) pogoipy  Looon P o
o . . o A KD (een )

W) BB % R % TR %o TS %
DQ R 0.060 8.983 0.008 8.413 36.020 1.82 1.2995
QJ i 3.410 11.371 0.095 0. 060 38.280 2.49 1.1816
GL Ay 3.400 15.889 0.029 0.117 34.270 1.80 1.1937
RG R 1.090 14.558 0.039 0.030 34.500 1.96 1.1711
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Fig.2 Relationship of AA — K with 6 mg/L agent
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Fig.3 Relationship of AA — K with 8 mg/L agent
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Fig.4 Relationship of AA — K with 10 mg/L agent

SO,” ™ AT LA R BE A v (i K PRI H B RSB, A
HRAT B TR BE L A TR FLER , 51 P BE I
JIHY B, TR - R AE TR ORI A J , 1t it
VR E + Fe i R 9E. h& 1 AT, A 7oK R
Cl™,S0,” Btk EE# M. 254 5 81 K H AR, 1)
PR AR AL, C1™ BB A 85 5K 19 18 1k, SO,” ™ X 47
PR ISR IR A R, e A E Ky M S
AR 1. 3.2 Ve S 1 i, - Q235A 3
FHEAH R AR . Q235A il A 1E K, 1%
TR R 0 ) S A B W3R 3 R 3 R QI
N I ARG o Q) 2457 4E 6 mg/L 5 i I Ry 2%

PR AT ik 95.25% |, JE i A 0. 018 9 mm/a, J 2
GB/T 50050—2007 { TV 7 ¥4 % H1 K Ab B35 31 F1
) H R E 9 B A0l BE IR T 0,075 0 mm/a [
£3 Q235A JEimEE
Tab.3 Corrosion rate of Q235A

- e @IS0 bril kg JE§ i i/ Y%
(mg- L") (mm-a”')
ZH 0 0.3978 0.00
2 0.0922 76. 82
DQ 6 0.0594 85.07
10 0.0451 88.66
2 0.0996 74.96
QJ 6 0.0189 95.25
10 0.0111 97.21
2 0.1618 59.33
GL 6 0.1558 60. 83
10 0.1172 70. 54
2 0.1494 62.44
RG 6 0.1592 59.98
10 0.1614 59.43

2.4 EHFEBAR

LR 2. 12,3 WRAIR AR, T e i Q) 245,
I 6 mg/L, i i gl AL IR P A I 25 77 1
Atk

BRI ) B, ARAL a8 KoK L2 40 i 4
AR TR) IR ) A5 AR A 7K BB (JDy ) 1 s 32
ABRZER, A S A5 A BER T A4 >0.20
ARG AR AR HE < 1/2Ca” " + 1D, PR

R4 FHURE R E B i B AL K KR

Tab.4 Soft water quality in a sampling period mmol/L

A% BREE(IDy)  4BEEEF(1/2Ca%*)  1/2Ca%* + Dy

19:00 1.00 1.60 2.60
20:00 1.00 1.80 2.80
20:30 1.00 1.80 2.80
2100 1.00 1.80 2.80
21:30 1.00 1.80 2.80
22.00 1.10 2.00 3.10
2230 1.10 2.10 3.20
23.00 1.10 2.10 3.20
23.30 1.20 2.20 3.40
00:00 1.20 2.30 3.50
00:30 1.20 2.40 3.60
01:00 1.30 2.40 3.70
01:30 1.30 2.50 3.80
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(DAEHK“1/2Ca® +JD, " FEhilFLH: R4 |
3 13.50 ~ 14. 20 mmol/L, Z%: 1 & 16. 60 ~ 17. 20
mmol/L, #MFEAKF 4 K i i 1/2Ca*" + JDy” LEW)]
2.81, LA FBRTE, R4 | MPIRW AR5 2L N,
4.8, F45¢ 1 WP I 4iti L N, 95.9.

(2) MHEFR KA “1/2Ca>" +ID,, " 355 s 1L 45
HME_ERR (T 4 14.20 mmol/L, 1 & 17. 20 mmol/L) , I
8 T e SCHE T L e A HE TS R R] 5 Sz, A T
HKI“1/2Ca*" + 1D, G FEURTHH TR 1R
13.50 mmol/L, T 2}y 16. 60 mmol/L) , N F&{F [a] &k HE
15 Uit e B R S RS ]

BN LR IR S, K AB & L%
HIK MR AR A0 (K) 5 Ca® " YRAF A5 R0 2448 AH
SE SRV H K R e i A% 550 (K 55 5 B8 9 40 1 iy
ZEH

SAPIAEIE1T 361. 70 h, R 48 1, T HefA
P BER G T, DO TE S v i A5 80T, QJ 2451 5k

Prizfr AR AR H o

SSHRAWMIEMEE LR 6. f1Fk 6 Al Al
HSn70 — 1A A& i & /T 0. 005 0 mm/a,316L [§)
JEE T /T 0.005 0 mm/a, {H Q235A f)JB (ol i J&
TR T GB 50050—2007 Tl ARFR & H1K Ak BT
FUFE ) HHLAE AR A9 Tl BE /N T 0. 075 0 mm/a (Y
BOR o ULHIRRAN A A 1 800 ™ B 1Y) 4 T B ok, 5 2
s QY 2450 AR B 22 1 g
2.5 mEBREEFMIXE

B BOR AR b W3R 7. |13 7 Al A, AE
50 °CLAF FPEA K 2 ik R Bk £ 20 d )&, I )
SO,” I Si0, itk e B AR FRRE L 6B SO,” ™ X
TR BE T FOKTE R E R R A B3

B B A R R AL 8 d 3 8
AR IR A B BRI D o X O IR B+ 3R
TET 35 A KL 78 K 55 i I 5 1% R 2 0, o i e
o HBETXELUEE SR R Ok o kB R IR ST
T

RS PHERMABRER

Tab.5 Results of the dynamic simulation test

VIR R (E VYRR U/ Wi L (K) Cits &
S0 AA AB AH
[(w®+K) - W] (mg-em™-30d) (BLclit) (pS+em™")
| <1.7x107* 0 4.7~5.2 0.10~0.25 0.04~0.22 0.10~0.25 5170 ~5480
I <1.7x107* 0 5.7~6.2 0.04~0.30 0.18~0.34 0.08~0.28 5960 ~ 6460
x6 HEEREMEE
Tab.6 Corrosion rate of hanging pieces in the dynamic simulation test mm/a
M AR o W5 R Ji b3 M AR Ji b3 B
[k 0.3089 I#Em 0.0010 130 0.0004
|| 0.4559 IO 0.0024 I#a 0.0004
Q235A HSn70 - 1A 316L
I 0.2760 n#to 0.0009 I Biiq | 0.0004
IS 0.3905 || 0.0030 1| 0.0005
xR7 RABRRKRIER
Tab.7 Water quality indicators for soaking solution
K i HL G 3R/ ¢(Na*)/ FERE(1/2Ca%Y )/ p(Cl7)/ p(80,27)/  iGERE/ 2hE/
p
95 (,_LS-CHI’I) (mmol - L™1) (mmol - L71) (mg-L’l) (mg-L’l) (mg-L’l) (mg-L’])
= H 8.66 5150 13.236 11.45 986.43 1770.92 73.23 83.84
1 8.31 5108 15. 167 14.75 993.91 1775.35 72.26 81.93
2 8.24 5060 13.427 16.77 997. 68 1773.90 73.04 84.28
*8 RGN REZURRER P
Tab.8 Variation of the weight and surface 3 =R EEI‘”
area of immersed specimens § . .
QU 250l & BB, HRA L R A BHYG M 6E
TREET B =5 iea(ulin) K/ = ) ™ o= o=
wer o mumEmenn o we z A, R4 T, B RAYT5 85 A BL (P 35 B
= L g H g H cm . B Y
B8, W QU 24 791 it S8 S ik 8 0 5, 3 7 ey e
1 63.69 63.14 20.5 59.9710
' ' ' ' HEUR 257 5 B I TR ) 15 D0 5 R 48
FEECT 24 300 76 K Hh 45 B g ] 4
2 123.75 123.39 20.5 100.5775

“1/2Ca”" + ID"{H ) 5 TR R A SRR RGeS
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