$52% 559 #AHAE Vol.52 No.9
2023 4E 9 A THERMAL POWER GENERATION Sep. 2023

DOI:10.19666/j.r1fd.202302053

A FaskpH ol Fi8E 422 a6
£ 6] podr H AR

B AL, B P2 FHSS, B O&£L BOF2, KAWL ESY BRAES
(LT B A LR R AR A RN E], dric E3%  314000;
26 e B FR e A RE A A TR 3], db® 100031;
BHEF ALRHEMRERBARLIZORNE, BES &% 014030;
AT REBZFARABARNE, & =i 527300; 5.448& 1w, & Wk 515132)

i BE] XwshmIp k. AR PAREN R pH AEH S 7 F Rk, B F BT AL KinhT
CAFRNA AR, Ak, T oM T AKER A pH B, REMTAFR A R AR AR RIR
mE R (BFER) ¥aFn, F@dXBRBiE T pH M EA K% BikA s T KRR
BAm# 25 °Ca K, mm pH M2 F B AR E#69I0 FAMEIE s 89, 47 B8 13 = 442 %) K
g, RRATHEA pH A REBAHFEXLRZAMEA RGOS E pH A FF 5K,
BT A R FZ ALK R R S pH T S AR AR A 9] R,

(X $ i8] pH; A&NZ; FF; BEAMS

[SIAAXtEXN] |hl, £\, &, ¥ ATAK pH U FEEAZH RGO FH ST HIRTN]. & A K€, 2023, 52(9):
190-194.  TIAN Li, CHENG Yang, DAI Xin, et al. Case analysis and discussion on the influence of temperature compensation in
online pH measurement[J]. Thermal Power Generation, 2023, 52(9): 190-194.

Case analysis and discussion on the influence of temperature compensation in
online pH measurement

TIAN Li', CHENG Yang?, WANG Yanfen®, DAI Xin', CHEN Feng?,
ZHANG Longming?, FU Qingmin* CHEN Yuzhong®

(1.Zhejiang TPRI-LH Intelligent Sensing Technology Co., Ltd., Jiaxing 314000, China; 2.Huaneng Power Intl Inc., Beijing 100031, China;
3.Baotou Branch of Inner Mongolia Special Equipment Inspection and Research Institute. Baotou 014030, China;
4.Guangdong Yuedian Yunhe Power Generation Co., Ltd., YunFu 527300, China; 5.Huaneng Haimen Power Plant, Shantou 515132, China)

Abstract: The pH values of boiler feed water, steam, boiler water and other measuring points in a chemical power
plant were abnormally low, and the problem could not be effectively solved by adjusting the boiler water dosing
process. In order to solve this problem and ensure the safe operation of the unit, this paper discusses and analyzes
the influence of water sample temperature on pH electrode, Nernst temperature coefficient slope and solution
temperature coefficient (ionic activity), and verifies through experiments that the abnormally low pH measurement
value is caused by the large deviation of water sample temperature from 25 °C, and the pH measurement method
cannot provide correct temperature compensation. Strict control of water sample temperature, adoption of
computational pH meter or selection of high-precision pH meter with precise non-linear temperature compensation
function can effectively solve the problem of abnormally low pH measurement in the water and steam system.
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Tab.1 Measurement data of pH meter and conductivity
meter at each water vapor measuring point on site

AR pH 18 HLG R/ S B

WEIC

(1S-em™) (uS-em™)
1 SHLALK 8.92 38.0 3.59 0.25
1S HLA LK 9.18 420
2 SHILA K 8.96 40.0 431 0.23
2 SHLA KK 9.20 39.0
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Tab.2 Comparison between the calculated pH value and the
measured pH value of the field conductivity value

WG 9 pH 55

Mm4f pH{E BT (uS-em) pH (5] pH I
15H4H%K 899 380 7.16 9.42 0.43
154K 918 420
2 SHUHLK 896 400 6.98 9.41 0.45

25K 920 39.0

% 3 VIR R SR E SRR pH ES SN pH ExTtE
Tab.3 Comparison of pH value calculated by on-site
conductivity and measured pH value at the initial stage
of production

S HE Sl pH 5T

WAHTR PR BIC (Somy pH i 5 pH 0%
15K 9.16 26.2 3.92 9.16 0
1S5PLE 7K 9.32 25.6
2 5HLAHSK  9.10 27.1 3.39 9.10 0

2 5L K 941 26.8
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Tab.4 Relationship between potential and temperature of
two different reference electrodes

M=] tP/”C
Iﬁ H JEE
10 20 25 30 40
FIH 7R AR ALV 0.2536 0.2471 0.2438 0.2405 0.2340
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Tab.5 Relationship between temperature and Nernst
slope (mV/pH)

0.2138 0.2040 0.1989 0.1939 0.1835

I EIC
10 20 25 30 40
56.181 58.165 59.157 60.149 61.141
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Tab.6 Ammoniacal water quality condition (at 10 C)
without compensation for various errors

1R R pH P F R 2
LT LR P 5 0.086
L] e TR AR I R A 0.100

PRI, 05 P8 5 1R A AT 1 R A ) pH
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KAL) 25 7K AR R AL FR A AP K pH BB IR B Y
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Tab.7 Comparison of pH value of total volatilization treated
feed water and phosphate treated boiler water with temperature

0.3 mg/L [1J NH3+3 mg/L

IREEIC 0.3 mg/L NH3 (Z57K) ) NasPOs (K )
15 9.34 9.79
25 9.00 9.45
35 8.70 9.15
45 8.42 8.87
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Tab.8 Comparison of changes of pH value of furnace
water with temperature
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Tab.9 pH measurement results of boiler water and feed
water after precise nonlinear temperature compensation

o R mSR T S pH i

M PR PR 0™ (s oty oM i #4351 pH %1
1 5H4LK 896 940 392 716 @ 9.42 —0.02
15H4HY 7K 916 959 408
2 Shl4ZhK 898 942 397 698 941 0.01

2 B M4k 911 955 395

15 HK 15HIAK
pH f& iEIC pHE  EJEIC  HSE/(uS-cm?)
9.17 405 8.92 39.6 6.145
9.33 35.8 9.05 35.1 6.145
9.48 30.2 9.19 29.8 6.145
9.62 26.3 9.36 25.4 6.143
9.75 20.5 9.51 19.8 6.143
9.8 -
9.6 Ly
[ ]
2 .
T 9.4f
= ‘@
9.2+ ‘®
90 1 1 ]
0 20 40 60
T
a) W AR ACHR A A 0 p HAH [ 52 T
9.61
L]
9.4f N
Fau
T 9.21 e
2 o
9.0 )
[ ]
8 8 1 1 1
0 20 40 60

BT
b) & K B 7K il 2R £ X pHAH (1) 52 1
1 E—HKERGEKKFEERRRE ZHFTMNER pH E

Fig.1 pH value of the same boiler water or feed water
sample measured at different temperature conditions
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