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Determination of Fluoride in Plant Samples by Combustion Hydrolysis-
Ion Selective Electrode Method
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(1. National Research Center for Geoanalysis, Beijing 100037, China;
2. Beijing Institute of Metrology, Beijing 100029, China)

Abstract; Fluoride in plant samples were determined by improved combustion hydrolysis-ion selective electrode
method. Deionized water was substituted of NaOH solution as absorption liquid and standard solution addition
method was used for calibration, which obviously simplified the operation and reduced the determination errors.
The detection limit of method for fluoride is 0.45 wg/g and the recovery is 90.2% ~109.7%.

method has been applied to the determination of trace fluoride in plant samples and the results are in agreement

The improved

with those from ion chromatography method.
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TI0A FREETT B FIRIETTH( 32 Thermo AH]) .

ORION CHNO090 % & X 9 2§ F Mtk (€ [
Thermo AF)) o
1.2 b 25

TP UERA P IAIR  FREX 0. 2210 g 28 95 ~ 105°C
T4 4 h AN 19 NaF %5 T7K , B2 A 100 mL %5 &
K BRI IR AT, BT KR A . IR
ST & 1.0 mg/mL,

TR EVE T - I FH S, % S o i 25 3 W
259 10 pg/mL 100 wg/mL ARER T o

B 7 W W 0 (TISAB) ™ FREL 145 g
NaCl.7.35 g #7420 = 4H (Na,C H, 0, - 2H,0) , it
B 143 mL L2, % F 29 600 mL 7K Hr, 9242 i A
400 g/L NaOH ¥ ( 25 0 FH A kKB 4)) |, IR
JEHIE pH, P83 pH £5.0 ~5.5, 5 HEE T
JKEZZ 1000 mlL,

TR A4l , K R et 2B 1K
1.3 SEus Pk

TR BT BTl 2 A, K h e R
Ve F AR A A BT s R (IS ml 2 F R B
I TISAB, F LB F/KM B 5 50 mL) (RBERR T, #F
I B R 6 0 HE R 8 BRGSO
i, PR LIRS IS (TR 6 A0 7843 B B ) 1 FEL AR
FoUE , AR B2 A fd B ORAIE A 13 1 25 1 L 4 %o
177 VUL A A 8 R B G()  BE 3od 3 5
TSRV VRN 2 R 7 ( 236 v L AV (B 2 min
Ws/NF 0.7 mV HONFRE) o bRV IR A (E
e S5, K gk AR, T3 25 0 TR A
e, (2 1 A 5 0 o o il kT — B, SRS i
PEATRE SR | Sl R e 3 el A 30 g
A
1.3.1 HEHbRAEm 2k

M E 10 e/ mL AR 0.0.1.0.2.0,
5.0 mL 4% 100 we/mlL FARMERR 1.0.2.0 mL F
50 mL FLEAE R, IS PR E ] S mL, AT
IKERBZE 5 /3 ANEIA 50 mL Bebrr, 7Er
REREE T DU AR VB, HOARTE R B AH 2 F 5 0
0.0.0.2.0.4.1.0.2.0.4.0 pwg/mL, -t a] H4E £330
R B R R R P S R A bRl 2 mid o
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BUS mL g -FomBE PR TR, 2 B TR R 2

50 mlL, AR TIIARL i 9B T PR A I A AR
il 2 HEVE L, it A [ A e B2 A R, FH il B8 TR
FARUAS A [F) AR B 10 pg/mL A1 100 pg/mL
() SRR VA VR, 45 L BRGS0 (i o 3
1 BT RE 1 — U BEBR I, 3 TS I S PR BRUAS ]
TR, SRR MR 5 R ) S T R o

T SRR BB
Table 1

The concentration gradient of standard solution addition

p(F)/(pg mL™") Vi p(F)/(pg-mL™") Viy/

"R Wt FRIRKTE WiElE? L
10 0.02 0.1 6 10 0.57 2.0
10 0.04 0.1 7 10 0.91 2.0

8
9

10 0.08 0.2 100 1.80 0.5
10 0.12 0.2 100 3.54 1.0
10 0.20 0.4
D W5 (43 5116 SO mL P FFSER N 10pg/mL 100 pug/mL,
SRR RS (R 45 1, 1 — VRN Vi -

L L I S
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T FE b R TR e K R vk b P TR
1000 °C , A5 7% 48 300 mL/min, B TS (g 2648
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B RIZH 0.2 g 24 A S 55 (B Ik R
AR KGR 15 mL 2 BTk 50 mL F A5
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AR R EE (wg/mL) sm—IRAE R (g) 5
V—i AR AR (mL)

2 g5
2.1 WA ORI 85 R 5

WAL AR AL P B SR S i A 50T 1
SR NaOH IV A MO o AR S 3ok FH 5 1
A R A AR HER S5 GBW 07603 ,GBW' 10016,
GBW 07605 , 2% FHRAKE K ik ik i AT AT A 2L, 73 5311 2R H
NaOH PRI 25 1 /KAE RIS WA, R e
WAL TIE . Horp, NaOH WA iR T 1S mL
0.2 mol/L NaOH IR N WGR , KAKE K i 58 Ui
PR RS BEIT LA TEEL @AS I 1 ~ 2 TR Ik
/RF, F HANOs M LL AT, PRI S mL 2858
JEPATTH, LT ACE R RZE 1550, I E o

HIE 2 R, 2R 25 8 1 /K it RE AR 4t I AT A9
beid B b ORE I B R, B iR (GBW
07605) WA EER . KL & TR RN i,
G RE AN TG 2L pHL L, SR A 8 HUCRE
VA TRCHE VR RT R BRI TR A 1 TR M B T 0T
1 HAT A FHAB T 8k Chn 7 @) 1iE

2 AR IS e R
Table 2 Analytical results of F in National Standard Reference
Materials with different absorbing media

w(F)/(pg-g™")

W R —_ NaOH Wi LB FKIOR
VM
H SUMAEN M ANE

GBW 07603 23 +4 22.120.519.4 20.7 21.721.419.3 20.8
60.557.6 57.263.9

GBW 10016 52 +14 61.2 61.4
60.3 66.4 60.9 63.5
337 330 310 302 304 305

GBW 07605 320 +31 316 315

291 314 315 349

2.2 SRR ISR g

RIAF | SRR AL A BB B D5 , 2
wi AR ERTZR, AR ANE 1 Bz, ol RLAG 3 AT A28
PEAISRNE . 550 RUARE T 25 A0 L , AR BE i — 1
VR, AR TR B, el 1R 22 T L AR A B PR ik
E2IE:R A T NN o A I 4L DVASE TP i A
RLPIRE i, 7 DR B v i 2 b i) i A8 S T 2 4
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Fig.1 The calibration curve of standard solution addition
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Table 3 Analytical results of F in plant National Standard

Reference Materials with two calibration methods

PRUERRZE BRED R w(F)/(pg-g™") X2

oHlk W5 b SR E FHf RE/%
o GBW 07602 24 3 20.624.022.1 2.2 -11.67
bR

GBW 07603 23 +4 19.719.922.2 20.6 -10.43

k%
GBW 07605 320 £31 358 335306315310 325 1.56

e GBW 07602 24 %3 19.422.120.5 20.7 -13.75
LR

- GBW 07603 23 +4 21.721.419.3 20.8  -9.57
I GBW 07605 320 +31 296 337 330 314 310 317 -0.94
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R R A B — A O A 4 5 B T SRR I
PR AT L2 DAARE it A 0 A5 300 2 i ) e/ R e /)
o BT IR AR E ML RE B — Tk A0 b v p 2
BRI HME R HE R 2 5 1 5 == 1 AL BT T
L b 1 TR A ST, S X o ) 3 LRy
Lol S

S22 YRS, o AR LSS B R GR  G
MER 29 9. 00 ng/mL, Xt i A i K 1 fR Oy 0. 45
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TR it I S A Z5TAT 304 FR I ) 1 AR AR A o
2.5 {KGEHIFENN bR R
SR VBRI S i 2 il s v £, 100 A1 A
ke PRI E R T IRRURERE  BOA A i Y
SEMERRERITT, SERINAE 1 AF S AR I 3
AEBRREAIRE S /N K BGS — 1, KK Hy BGS -2
B, 53 SFATRRICP (73 0 T8 A4 ZERE it rh s oy
FIMA T g FARMER W (BP 100 pL 10 pg/mL) , 5%
FHARE v P A S, W0 A A B [ (R)
24 BRI, SR FH PR DN 5 AP SRR P R o 3
& i IFR I3 90.2% ~109.7%

4 RIAY:
Table 4 Recovery test of the method

FEh w(F)/(pg-g™") 1R R/ %
BGS -1 1.08 90.2
(/NERD 1.21 105.3
BGS -2 1.23 109.7
(A8 1.50 105.8

2.6 Wik ST ik IENbE 8 R PR

WHGB 0. 45 wm K PEJE IR 38 )5, ¥ 1@
TEREINSE (BT840 1% DX - 600 (13543, AS18
@I FE, 18 mmol/L NaOH 3k Uk i, 100 1 % Fi I
45 mA) o S BN LR, A AR AT R S
B O E S5 R

25 KSR AR IIE

Table 5 Analytical results of trace fluoride in plant samples

B REE w(F)/(pg-g || MRS RS w(F)/(pgeg™h)
T WX bk @ik | #5 BR GmE Gk
BGS-1 /NERY 115 1.20 |[GSB25 ¥ N 2,14 177
BGS2  JokB  1.37  1.43 ||GSB26  EEE 6.67  5.02
GSB-22 [UJik  1.49  1.44 |IGSB-27 WA KK 12.0  10.2
GSB23 EFk 150 1.10 ||GSB-30 4% 121 125
GSB-24 J[Eg/NE  1.33  1.08

3 4k

(1) JHRABE K R0 MR PP A 30 1
Kt 58757k NaOH 35 AT MO Jo B8k 25 85 1K
VEMUS AT S5t , A BEAR S W SRR Jo e e P R i
(3, o o T i AN 2 5 5K 5 T L i AN i 22
1A pH L, R AR (A B, bR S SR AR i 8 R R A T
TN, A T HA 7 i 1 I

(2) HRRIbR IR AN Ik 2 b v 2, (A

i ) — 17 2 WP AT, 308 3k TR AR TR A AR o 5 T
KRB ERRRE , AT RO — R FBR AR BT
BRI ), T E AT DL SR BC R 2 A 0 R R
25 FEM T R R AR 290 MO E 28 PR T,
M TAEGE 7 R AR ER T ZEHE F P VR H R
FRERAE 0 T R R A S [ e B I L AT e 3 s o
VS TR B YA T P g B () 9D T R 2
FERE YRR BT I v, SRS ik as R — 2

(3) Bk Y W B, W STV 1 R T BR
9.00 ng/mL, XF I AE s AR FR A 0. 45 pg/go M
FACHEAE YL BGS — 1 . BGS -2 B9l B, nds
A2 90. 2% ~109.7% .

(4) Z S5 FH ek ey A 3 T 3AN ) A2 1)
FEPIRE i, I B ik ikt — 20 5k 7 e 45
PITERRPE o Ay DR e S 56 F VA 58 RN % B8, 2003 3
FHNFI AT FE 5 W B TR R AR R E , BRI
P20 R K R s ] AR UE A B R 2SR LA s
PP B 20— 0 S L 0 b v pb R A o B
28 [ HLAV N S s PR — 3
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