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Spectrophotometric Determination of Fluorine in Rock Samples
with p-Sulfophenylazo Chromotropic Acid

WEI Shao-ni, GU Li-bing
(The Key Laboratory of Orogenic Belts and Crustal Evolution, Ministry of Education,
School of Earth and Space Science, Peking University, Beijing 100871, China)

Abstract: The concentration of fluorine in rock samples was determined by spectrophotometry in p-sulfophenylazo chromotropic acid
(SPADNS) system. The best determination conditions are ; measurement wavelength of 570 nm, determination media of 0. 84 mol/L
HCI, chromogenic reagent (SPADNS) dosage of 5. 0 mL and reaction equilibrium time of 2 h. The Beer's law was obeyed in
0~1.4 mg/L of F~ with detection limit of 0. 06 pg/g. The interference from coexistent elements could be effectively reduced by
using standard rock samples for calibration instead of using standard fluorine solutions. The method has been applied to the
determination of fluorine in National Standard Reference Materials and Japan Standard Reference Basalt sample. The results are in
agreement with certified values with precision of 2.37% ~6.32%RSD (n=6).

Key words: p-sulfophenylazo chromotropic acid (SPADNS) ; zirconium oxychloride ; spectrophotometry; fluorine; rock samples

FOCREHERAL 4R A AR . fEAJKA
AR i R b, AT 5 Nb Be (W Sn Mo 257 A OG5 Al
AOEEIT R & Wik, e E M o0
F L (Rl AR 4 R P AN Sl T AE S
TRFNELE Z 2 (9 J5UAE 23 B, 2 25 A Bk e
- PREICR . HAETAKE ORI b b A i 5 vk
B BT RAGE B T G A ek b
e T DAL e o B R B R Iz A
SCRE IO CRETE NI T A R f , LISRARAT R R 12 L B A
A IR B RE 785
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BT it 4 VA R MER AR I 0. 2210 ¢ T4 19 43 H 4
NaF T 2R3 FKH, M BER 100 mL, HE#R p(F) =
1 mg/mlL,

FEARMEER : 3 B 10. 0 mL SRFRVERE 4 W, B 2
1000 mL, AR p(F) =0.01 mg/mL,

SPADNS ¥ : fERAFRINO. 9580 ghof sk B4 (8 4 A8 (. iR
(C,gHyN,0,,8;Nay ) F 100 mL FEbfHh, A i 258 7K
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SAFA S TR W PRI 0. 1330 g 43 B 4 4 S Ak
(Zx0Cl, - 8H,0)F 100 mL Bafr % T/ LB TR,
B A 500 mL R0, A 350 mL & HCL, 253 F /KB g
2 500 mlL,

S E W B H 3.5 mL ik HCL 28 TRk R E
5 mL; S mL SPADNS ¥, 4 A IR S, I B 1K
Tt 2 50 mL,

1.2 95 Jiik

FRELO.5 g AA R, BETFEMA 2.5 g Na,CO, f10.5 g
ZnO RARSHINEN - SR RA 5. BRI —it
FNZS AR P 950 °CH Al 30 min, HUHWA AT, #4401 - 434t
BINEA 30 mL #45BF/K A9 100 mL BERR P, 78 B IR
LRAINE 3 ~4 h BIEP AT E. K R UOER A
50 mLEL @A RS T/KRBRZEZE 325, Tk,

FEIUE o R R W oA A R, B T 50 mL
A SPADNS 1R/ S AL 5 R IR % 5 mL,
FETKMEREZE 25, E2h)5, M1 em AL,
IS R B Tk S e, AE V1100 AT L4366 i
L F A 570 nm Lbi RO
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AL, Zr — SPADNS 453 22 58 0, S5 (W) o i) IR AL I A
560 ~ 580 nm, [RIASCHEHE 570 nm Sy S G I K
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Fig. 1  Absorption spectra
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WL 2.0 mL FARMER R, B T 50 mL @A, A
SPADNS B A F LS BR MV W 45 5 mL, L B T K
BRZEREGH5),E 0.0.5,1.0,1.5.2.0,2.5.3.0,
3.5.4.0 h J5  7EUEHK 570 nm Abi G HROBREE G5 DL 2,
HE2WHL,ELS h ZNEEYRAREN, 1.5 hZ)5#
ThE . AR ME 2 h ZJ5I5E .
2.3 S AWREAFENIRIE N

R AT 527 S P St I I 2B B VA W P AT DRt IR
LT, A% 4T HCL A B BEAE O ~ 0. 960 mol/L B
MR R . BB 3 AL, HCL A BTk BE /T 0. 84 mol/L
I, 25 B AR s W R T 0. 84 mol/L I, 854 4 T 13
o FERIEMAKZ R HCl 238 )m C1 /YT, A 5L
165K HCL A ik )& 4 0. 84 mol/L,

2 SaPtEntin SRR &
Fig.2 The relationship between stability time of the complex

and the absorbance
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Fig.3  The acidity range of the complex
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Fig.4 The effect of chromogenic reagent dosage on absorbance
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Fig.5 The relationship between fluorine concentration and absorbance
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YR A A AR ED B SR T =, o IS A R B AR
WP BRI 1.5 ~ 10 mL, #5250 77 P 22 , 22 il b ofe ph 28
BEHAS RN A= —0.1502 p +0.9875,R* =0.9999 , X
Fas LRI E 8 YK, LLAE SR AY 3 REbR vE I 22 3155 5 v K
R 0.06 pg/g(£ 1),

ER I o4
Fig. 1  Detection limit of the method
WEds A Ly/(pgeg™h) || WERE 4 Ly/(pgre!)
1 0.991 -0.02 5 0.995 -0.05
2 0.988 0 6 0.987 0
3 0.986 0.01 7 0.987 0
4 0.989 -0.01 8 0.986 0.01
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Bk, A AU T 24 E Tk,
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X A B R — bR e R AR K A bR o ) R
(JB=3)BEATIN 5, &5 50 W35 3. oy & ke B 0 58 o %
(RSD) #5157 (2.37% ~2.80% ) {5 B ity I S A 25 B AR X 45
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Table 2 Analytical results of fluorine from calibration

with standard solution

FRIE T w(F)/(pg g ")

mﬂf* — - - RSD/%
EC . 2 ARSI E 1 T

GBW 07103 2350 2805 2743 2726 2743 2608 2458 2680 4.32

JG-1a 439 551 520 643 461 405 402 497 17.06

3 HOhSE bR E I R lE 45 R
Table 3 Analytical results of fluorine from calibration

with Standard Reference Materials

REA w(F)/(pg - g~")

(L — - ~ RSD/%
G5 FRifEfE AU E FHE

CBW 07103 2350 2377 2280 2334 2410 2258 2283 2324  2.37

GBW 07105 700 664 640 711 741 741 741 706 6.32
GBW 07107 1290 1263 1263 1309 1294 1355 1248 1288 2.80
JB-3 253 269 240 272 251 261 240 255 5.51
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