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Determination of F~, CI', SO,” in closed water system of nuclear power plant by ion chromatography

ZHOU Lianhong, CUI Lijun, ZHANG Long, WANG Yuzhou
( Shandong Nuclear Power Company Ltd., Yantai 265110, China )

Abstract A method for determination of F, CI', SO,> in closed water system (contains high concentrations of
molybdate, sodium tolyltriazole, and phosphate) of nuclear power plant by ion chromatography was established. Three
anions were separated on Metrosep—A Supp7-250/4.0 column with Metro SPM Rotor as chemical suppressor and Na,CO,
solution as eluentand, then determined by suppressed conductivity detector. The mass concentration of F, Cl', SO,” had
a good linear relationship with the chromatographic peak area in their respective ranges, the correlation coefficients were
more than 0.997, the detection limits of F~, CI', SO,” were 0.0002, 0.002 8, 0.002 mg /L, respectively. The recoveries of
the standard addition were 93%—-105%. The relative standard deviation of determination results were 2.9%-6.9% (n=6).The

detection limit of this method is low and the sensitivity is high, so this method can be popularized.
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VER IRV, 75 BN RE SR B 10 000 A% AREAIR P =X
KR ER | TTA-S SR RS2, (H PR A R B 4L
R, SRR R F, C, SO 3 A F RIS
HBRIIFE 0.100 mg /L LA .

FHZ KRR A T MoO,™, PO, Mk &1, 38 &R ]
RERSFHIATE T ORESH. HR MoO,” f#
BA BE 7 AR 5, 3 35 FH R 8 T 0 1Y) Na,CO, 1F
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BT 0351 : Metrohm 930 Compact IC Flex 7Y,
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PE i yE#s . FLAEN 2 pm, Fi LB A A

R4l 7K A : Sartorius pro-UV HY, H 7K L 55K/
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I FE] R & 0.7 mL / min 5 FEREIARFH

250w L 5 A1 : 30°C; FE At U845 : 0.45 pm 5 WU
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BB S w30 B, B2 5 29 ah i
AEJT. R Na,CO; VE Ak GE , el R 1o , A it
P& £ Metrosep—A Supp7-250 /4.0 FIAE A BH & 43
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(mmol - L™) e K TAERFE] / min A 18] / min
3.6 >70 65
4.8 70 40
7.2 60 25
13 50 20.5
18 30 16
27 15 10
36 8.5 6
23 EERHRA
23.1 HEMHEE

Metrosep—A Supp7-250/4.0 2 3%+ FLA% 45 I
25 th B S5 4 WRVE W R 3.6 mmol / L Na,CO;
W, it 0.8 mL/ min, VRN 45°C, RGN
11.3 MPa, It %, MoO,”, PO, , F, Cl', SO,
)0 B BE R T 1.5, B H MK Tk vE iy 3.6
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\ PR EA I TE] / min
L/ C . - — JEJ1/MP
Hhi cI PO, SOF MO, 71/ MPa
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45 520 98 256 286 520 113

HY 28 2 A, AR A R IR T AR AR B K A A B
B E], A5 B 7043 B, RLCR A 30 °C AR by 1 i
R
232 MEBAEWSE
r ¢ 2 ATH, RE R 30 CC R, R VE TR T M 0.8
mL /min B}, RGE J) 51k 15.9 MPa, £ 2% (%
AU i A LA AR B 8 R i K RS e 8 A 7 ke e
B: , PR X R R VR e A T R A A, FR IR
TR Y — SRR, R A TR AN AR s ARG AT Tl LA
FEARRGE S, FEREIR R 30°C, Na,CO; ¥ 3.6
mmol /L 51T, B4 24508 = i 0.8 mL / min
FEAR 2 0.7 mL / min, 045 25 7 1O O3 B If 1), &5

T3,
F3 MHERREXNSEFRBEFEIRN G
W/ LRERIE] / min FF/
(mL-min") cI PO} SO> MoO,>  MPa
0.7 68 121 283 298  60.0 12.9
0.8 70 132 263 290 580 15.9

H13% 3 5 FE PR ] 0, (R Ay bk e R T LA
FEMR ARG T, AR T8 970 85, IR T 0.7
mL / min V54 5 M GERIT & .

233 #RRBREMR A
FEVR R 30 °C, IR PE VR I 24 0.7 mL / min A,
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MoO,” 1) 5¢ 4 Hi W s [R]85 60 min, f £5 F1L 4~ B
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my SHEOEES e em P B (mg L)
(mg- L")
F ¥=0.005 7x 0.999 1 0.2
cr 0~0.5 ¥=0.003 3x 0.9973 28
SO, =0.002 2x 0.998 1 2

t# 4 a5, F, CI', SO, Ay E EAE 0~0.5
mg /L {5 il N 5 055 06 i FR AR 1 06 R AT MG R
BIA/INT 0,997, K FRA 0.0002~0.002 8 mg /L,
FZ Ik RS
2.5 MHEERXE

B 1A 20 mL 250, A 1.3 B il 1
1.0 mg/ L IRAFRUEIRI 1| mL, FI/KE B B, it
HlR Fy ClU, SO,” MM E R 50 wg/L MIRA
PRUERE AW . 76 1.2 P agE S FESEE 7 1K,
TSI E R A 22 , 25 R W3 6,

F6 BEELRER

SEYIE/  RSD/

BT WEM/ (pg- L) ool o
F 48.8,49.0,52.3,51.9,50.0,51.0 50.51 2.9
Cr 49.5,45.6,52.6,53.2,48.5,55.0 50.71 6.9

SOAZ’ 49.3,54.7,49.5,49.0,54.8,49.2 51.08 5.6

6 Al41, F, CI, SO, =Rl il e 45
B AR AR DR 224 2.9% ~6.9% , 75 BiZ 7 14 %
2.6 ImAREDRCGK I

HUF, CI', SO, WJEHN 1.0 mg /L BIRAHR
MBSV 1 mL, I AF] 3 H 20mL & &4,
R T AR I PR SOK B E 2 bR TR A, e il g
=B F A bR RO 0.05 mg /L B INBREE S
VW, TE 1.2 4088 TAESAE T oy iAo B4~
FERCFATINE 3 W, BRI E (8, 455350 T
KT, IBRRE S AT E LA 1,

®7 MFEKLREE

SERE /Wl

AKRIAE/ Inbri / WA /
CES (mg- L™ E/%

(mg-L") (mg LY (mg-L")

F 0.0009 0.0479,0.0466,0.0489 0.0478  93.90
CI' 0.0052 0.0500 0.0535,0.0563,0.0570 0.0556 100.80
SO/ 0.0141 0.0628,0.0615,0.0671 0.0638 99.44
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