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1: Method by flow injection analysis (FIA))
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TR RCRAR R 22 KB 2 L S THG I /Y 3 34K
V-5 RHE AT R T S R L) K AR AR T R A v
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Table 1 Instrument settings for determining phosphate

by flow injection method
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Table 2 Standard solution calibration series

SRAIDis¢7190- 94 WIS/ AR

T U T FR ]
(mg+L 1) * (mg+L 1) 2R
1 0 0.068 3 0
2 100 60. 6 99.0
3 200 122.9 202. 6
0.999
4 300 182.6 301, 7
5 100 241, 7 399. 7
6 500 301.1 498.5
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SE TS % 10 mg/L FE S HEAT 7 K (n="7)F-47 ]
SE LT ARE R 22 . 4% B GO IR T IE K T R,
MDL=¢, 1.0.09 XS (3)
Kp MDL— ik B e — A BN n-1, B AR
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Table 3 Experimental data on detection limit and lower limit of determination

MEE/(mg+« L™ =7

1 2 3 4 5 6 7

T HE

RSD/ %
(mg e« L™ 1)

S/(mg -+ L™ 1) MDL/(mg « L™ 1)

9.700  9.566  8.983 10.471 9.353 8.737 10.705

L 726 7.50 2.28
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0. 9o JFTH W& BE 15 Co N A3 43 A7 26 1 3 1B N 14 e
R ) o BN TR R B KOE T e BRAH R 1
IS AT AT, A W E 6 k. HARS
B FE 4, T LLE e B R E T
(0.1 p>0. 50>0. 90), RSD & 4 F& 15, 70 %1
2.41%.1.61% .1. 33 % » & W /&5 T ot v 3 XA
5 i A, A7 B ML 2 B R AR G /N A

x4

PESEAR, Ui W] FI-7A f0 #e BEd 7 vE B3F L 78 58
JEE U0 1L 1 249 RE DR 5 A2 E 19 23 BT PE RE

ARSI B X 0 A v HIK W IR £ B A
FR RS 9 B R A% Ll 2R RSD AN 300,
FI7A fEAR 3 AN E 5 B RSD ¥EF
3% HorP Rk B URE (9 RSD AR 2. 41 %, @ vk
BEIKAE Y RSD R % 1. 33%, 58 A g i /2 SE g =
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Table 4 Results of precision test

MEM/ (mg « L) (n=6)

o e B AR SFMEME/ (mg s LD S/(mg+ LD RSD/ %
1 2 3 4 5 6
0.1p 53.4 51.1 52.7 54.1 51.7 54.2 52.9 1.27 2.41
0. 50 254.2  264.5 264.8 262.3  264.8  264.9 262.6 4.22 1.61
0. 90 471.3  469.2  461.1 462.6  461.1  454.3 463. 3 6.16 1.33

2.5 FHiEXfbE

JEUE FI-7TA A I 1 68 . LI A% 58 F T4 Hr
BRI R KEST T IE 55 13 &4 B IR &L
B 52 (4366 ) ) (DL/T 502, 13—2006) 4
Z I, 5B -5 0600 BE VA AT R Ll 5, 45
RULF 5, AT LUE i 3 T 43 06 O BEVE W 2
H5 & 5 F T 45 A ok (8 09 AH X i 25 78
—0.81%~1. 27% & [ N, Fx K AHXT 3= 22 N
1. 27 % R 22501 TC R Gk M 22 HLBS /U /N . 3R W
2 Bl 1 I A G M A

RS FESHREFIHMENTILER
Table 5 Comparison results between proposed method and

traditional manual analysis method

MEME/ (mg « L7

FE i HIRFR 22/
e WENES- e T Y
SR v SrE/
1 218. 4 216.1 1.06
2 200.0 197. 4 1.27
3 207.8 209.5 —0.81
4 214.9 213.2 0. 80
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S PR TG I R A [ I, A R A TN B3 R X
W o A HL A 2 SRS TR 8 1) 1 B ARG T 4 43 T
D7 58 o P AT SEA TR A L A0Sl 2 ARG T 114 A 9 A
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Determination of Phosphate in Boiler Water and Cooling Water in Nuclear Power Plant by
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Abstract:In order to solve the problems of low detection efficiency of phosphate in boiler water and

cooling water of nuclear power plant,the automation operation has not been realized,and the operation

risk of radioactive samples is high, a flow injection method for the determination of phosphate was

investigated. The method is based on the reaction of phosphate with molybdate and metavanadate to

form yellow phosphovanadium molybdic acid complex in acid medium,and the detection is carried out

at the wavelength of 420 nm. The results show that the method exhibits good linearity in the

phosphate mass concentration range of 0-500 mg/L (correlation coefficient R=0. 999) ,with a method

detection limit of 2. 28 mg/L. The relative standard deviations at low,medium,and high concentration

levels are 2.41%,1.61% sand 1.33% ,respectively. Compared with the conventional spectrophotometric
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method, the relative error ranges from —0.81% to 1. 27%. This method meets the requirements for
phosphate determination in nuclear power plant boiler feed water and cooling water. The method
enables fully automated sample analysis, with an analysis cycle of only 100 seconds per sample,
significantly improving detection efficiency and automation level while greatly reducing the risk of
radioactive exposure to operators. It provides an efficient, accurate, and safe automated analytical
technique for rapid and precise phosphate detection in the field of nuclear power chemistry,
demonstrating important engineering application value.

Key words: flow injection method; phosphate; nuclear power plant; boiler water; cooling water;

determination



