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Fig.1  Chromatograms of solution before (a) and after (b)
diluting
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Na,CO, . Na, CO, — NaHCO, %, H f Na, CO, -
NaHCO, R R X — 1 . M &+ H A B4 1 3 B 4E
Mo B %% T Na, COy — NaHCO, % B [ 7351
1.4:1.03.2: 1.OFIS5.0: 1.0 B4 BS200R, 45 51
W], BEE WRVE I P Na, CO, — NaHCO, #k & LU Y 1
R, RS AT BT, AL 5329 BT B, [R) Bk e e ARl
LAy 2 PRI Bt ) RGN (1) 2 MR, B BB 3.2
mmol/L Na,CO, - 1. 0 mmol/L NaHCO,{E Lk .
2.2.2 MRV R E

YR VL) T X B 1) S D ST [ 4 R R R
TR AR, A A s T, 4 B T R
B4 0.3.0.5.0.7.0.9.1. 1 mL/min (1) 43 5 5C5H .
LR AE C , HE 0 N [R) H RT , 04 AR, RESUE T
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Table 1

Effect of the flow velocity of eluting solution on anions

separation
T £ i) e T AR
TRV TR (min) (S - min - em™") B
(mL/min)
F- Cl- F- Cl-
0.3 7.91 11.96 | 0.61423 0.39410 1.75
0.5 4.76 7.21 0.36618 0.23519 2.25
0.7 3.42 5.17 0.26329 0.16848 1.70
0.9 2.68 4.05 0.20517 0.13262 1.34
1.1 2.22 3.35 0.16822 0.10895 1.49

2.2.3  FEiRAYESE

SIS T AR N 15 ~ 45°C I H AR B T 10
BEIOL, 22 2 945 A WIAE 25 210 i 2 S 16 9 AT il
XU TR HE AR TG 52 Wi, B 2 A 3R 0 T e, 7 A o 0
IR TR] WA S 4, CL™ ) S 08 I [R] 382 i, 70 B 1 Fie o
ARTT U 30 CAE N IR

462 iR H AR T2 8 R

Table 2 Effect of column temperature on anions separation

PR B s ] WA THT AR
RV AL (min) (uS + min - em™") e
(mL/min)
F- Cl- F- Cl-
15 3.4 5.44 0.26310 0.17062 1.85
20 3.4 5.34 0.26232 0.16873 1.76
25 3.41 5.25 0.26345 0.16911 1.67
30 3.41 5.18 0.26269 0.16849 1.60
35 3.43 5.11 0.26293 0.16762 1.52
40 3.44 5.06 ]0.26316 0.16941 1.47
45 3.45 5.02 0.26182 0.16828 1.42
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Table 3

A comparison of analytical results by ion

chromatography and ion selective electrode method

it (mg/kg)

P mss WISIE wrmnbon
] F- 24.92 25.06
Fdh 1 al- 36.54 36.86
E2 091 o0
a2 G gsm s

2.5 sl phInl e

XF 4 A AR AT WA S BARRE it
17 8 RS0 = [a] 1Y P[] 52 56, #¢ B8 GB/T 6379. 2—
2004 T AR EE MR BN 1 AR 4 E L
P BRI SR B A B 5 A A 2 ] ) 26 R 4l
W or =221 +0.0213m 1 lgr = — 0.651 +
0. 661gm , Fj- B PR EE K 43712 R =2.08 +0. 115m
FllgR = —0. 483 +0. 771gm.,
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Determination of Fluoride and Chloride in Gypsum and Its Products by Ion
Chromatograpy with Continuous Self-regenerated Chemical Suppressor

ZHONG Jian-hai'? , ZHENG Rui-juan’ , CHEN Jin-feng"*, CHEN Zhang-jie'”
ZHANG Yan-yan'?, LIN Ya-mei'” , LIU Ming-jian"’
(1. State Key Testing Laboratory of Mineral, Longyan 364000, China;

2. China Longyan Entry-Exit Inspection and Quarantine Bureau, Longyan 364000, China;

3. College of Chemistry and Materials Science, Longyan University, Longyan 364012, China)

Abstract; Traditional determination of fluoride and chloride in gypsum and its products has the disadvantages of
complicated pretreatment, long detection time, poor accuracy and low sensitivity. To remedy this, an ion
chromatography method which can simultaneously determine the fluoride and chloride in gypsum and its products
has been successfully developed. The sample was extracted firstly by ultrasonic processing and eluted by Na,CO,-
NaHCOj;. The solution was then separated by anion column and suppressed by self-electric chemistry suppressor.
Finally, the solution was detected using a conductivity detector. By optimizing the pretreatment and separate
conditions, the concentrations of the fluoride and chloride have good linear relationships with the peak area in the
measured range with correlation coefficients of 0. 9999 and 0. 9998 for F~ and Cl™, respectively. The proposed
method yielded the detection limits of 0. 15 ng/mL and 0. 28 ng/mL for F~ and Cl1~, respectively, the recovery of
95.0% -99.7% and the RSD of less than 5% (n =8). The proposed method utilizes ultrasonic extraction and
avoids purification. The pretreatment can be completed in less than 0.5 h and the loss of target analyte can be
avoided. Compared with the ion selective electrode method, the detection limit of this method improves from

pwg/mL to ng/mL.
Key words: gypsum and its products; fluoride; chloride; ultrasonic extraction; lon Chromatography
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