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Determination of coalmine water fluoride by ion chromatograpy

ZHANG Xiao-Yan’
(Anhui Provincial Coal Geological Exploration Bureau Third Teams, Suzhou 23400, China)

ABSTRACT: Objective A method for the determination of fluoride ion in coalmine water was established by ion
chromatography. Methods The water samples were determined by 0.22 um qeuosystem filter membrane with a volume of
25 pL. In ion chromatograpy, the determination of fluoride was completed within 4 min under the anion exchange chromatography
of HS-5A-P3 with column temperature at 35°C, eluted with 20 mmol/L KOH solution at the rate of 1.0 mL/min. Results The
linear relation between peak area and concentration of fluoride were good. The linear return equation was y=30.26x-0.104.
The correlation coefficient of the standard curve was above 0.9997. The detection limit was 0.002 mg/L. The recovery
of fluoride was 88.0%-115.5%. The mean value of fluorine ion content in the standard sample was within the range of its
guaranteed concentration. Conclusion Compared fluoride ion selective electrode method, the method has the advantages of
small sample amount and can be used to determine other components simultaneously. It is suitable for the determination of
fluorine ion content in large quantities of coal mine water.
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Table 1 Information about instruments and equipment
IURE AL AL AR AL AR
— B T L 1C6210 RGBT AT BR2A )
AR T Ve TISGP-1 A0 4 8 e LA A PR )
ETit PXSJ-216F ARG GG
Pk 1B-10 AR RES R
x2 BFaEEWNREYE
Table 2 The test conditions of ion chromatography
kYA V2 Y SHeA 7 e BE
T @R R fﬁfﬁf M%ﬁﬁiiﬁom SRERRL L) MM mA)  RERCC)  IE (MPa)
2 HS-5A-P3 HL A I 8 1.0 20.0 25 60.0 35 15.6
1.3 KA *E 15.0. 20.0 mL (945 i FH I p(F)=100 mg/L & T — 21 100 mL
1.3.1 ARy X A9 2 %) A, KBS AZRZ, WA, FH 10 AR E
SrERFSI 0,00, 0.10, 020, 050, 1.00, 2.00, 5.00. 10.0.  MFRHERS, SRl RGITRMSE 5354 : 0.00. 0.10, 0.20. 0.50.
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ORI GRS T B B AR I 2 AT, bRl ey
Th y=30.26x-0.104, FHICHREL 1=0.9997, KT 0.995, AT
FE 10 YCHE 0 S T ARk 0.075.0.075.,0.075.,0.075
0.076. 0.075. 0.076. 0.076. 0.076. 0.076 mg/L. % & 1 HF
BIEH 0.076 mg/L, trfEff2Eh 527107 mg/L, THRZITA
HBR A 0.002 mg/L, TEAR TR T B8 7 1E 4R F AR R I A U 11

IR (0.05 mg/L ), B SR S - (0 33 il 2 S 7k
SRR BUERE, AT LGB AT Bk
22 HiEREWE

Fi IR 2 8 S O MR A F, XA AR fERE S
BY400021 [0S FE4T 9 YCOPATINRE . J0ES F 1Y & AR :
221, 221, 220, 220, 221, 2.22, 2.22, 2.23, 2.23 mg/L,
ST N 2.21 me/L, IZEEAOBRIENR A 2.1940.17 mg/L,
I KART R 220 0.90% I B A6 AT TEAR VAR 96U B8 IR B 1
e bR UESE TN, A S s X S A I A 2K
23 AEMRBEE

FMRER 2 25 B T Ok A5, X BEA LA IR ) S5 B
SR KRR TP RO HEAT 3 UOPATINGE , R HOPIE L bR dw
ZRM SR ER 2, R 30 B KFES 1Y 3 &2
FMAFAT-HIEN 0.70 mg/L, AHXARAEMmZE R 0.86%; 17K
FE & 2 1 3 U 25 R AR 35 {E 2 5.75 mg/L, AR i
224 0.46%; TR KEESL 3 1Y 3 YR A2 45 5 I A5 (- 2 {8 Ry
3.73 mg/L, MIXIHRAENR 22N 0.00%, 33 Al%. RAE TG
T I A K P RS ) R R, IR R
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SRR i

&3 LRI ETE

Table 3 Determination of fluoride in coalmine water

FES G W KEER 15 (mg/L) BT KBRS 2 5 (mg/L) TG KEEAL 3 5 (mg/L)
W 0.693 5.72 3.73
] 235 5 52 0.705 5.76 3.73
3 0.700 5.77 3.73
SEE /mg/L 0.70 5.75 3.73
FrifEfR 22 /mg/L 6.03x10” 2.6x10” 0
AHXSARUER 22 /% 0.86 0.46 0

2.4 SERREE A INFREIHE

3 A X BE AL B 1 AN KR AT AR [T 3
WUEZ T A e . B9 A4S 100 mL 2 B, 3 3 4,
AP BIIIA S A 0.02 mg, 0.05mg, 0.10 mg Y F FrifER R

(1000 mg/L ), MABHLAME B KRR S 2205, ML 5 W
Fd, HFATH: BT HINEREDCE R 88.0%-115.5%, Jil
i SR A 80%-120% , 156 HH R FH B8 T €00 i 0 ) o H5E0 K R b
W RS SRMERR . TR

&4 FHKEmMARERKER

Table 4 Test results of recovery of coal mine water samples by standard addition

AJEAE (mg/L) Jibrid (mg) WFHE (mg/L) K (%)
0.686 0.02 0.887 100.5
0.676 0.02 0.903 113.5
0.682 0.02 0.913 115.5
0.679 0.05 1.13 90.2
0.680 0.05 1.12 88.0
0.680 0.05 1.12 88.0
0.685 0.10 1.68 99.5
0.685 0.10 1.73 104.5
0.682 0.10 1.71 102.8
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TN, MELRANE 5 PR, 12 Grubbs 16561 0) il BEE A
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N
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Table 5 Determination of fluoride in coalmine water by ion selective electrode method and ion chromatography (mg/L)

Ttk 1 2 3 4 5 6 7 8 EIE ARMERZE HDXARMEIR2E (%)
BTk 0.732  0.725  0.731  0.727  0.725  0.728  0.724  0.733 0.728 3.48x10° 0.48
Bk 0.686  0.676  0.682  0.679  0.680  0.680  0.685  0.685 0.682 3.50%10° 0.51
R b BRSPS, 2009.
3 & it

AR SCR B - (0 R X KR it v ) JRU RS - S A T
G, AR, 2O ErR By 0.002 mg/L, J5 i nAR[Hl
WA 88.0%-115.5%, ArHERE i Y 1 (B AV B2 R I (B
Wo ZEUERI, ZENEET KRS TS E, 5 871
TEFE LA TR A S SR T B X AT TR AR, X
Tk B RS R, 7RI S TR R, BRI )
PR ZRAs (i SO, CIL NOy . NO, 45 ) s,

S Ak
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