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B R AR IR, B B A N IE 09 S5 b R IR BB TR SR A A e T I . A SR R ORI R ok AL 2R AL A A
So, BT RECMEMNERN ST, BIRAERLEHEHTT E b iRRE, EREAN, £25C pH=6.5
W SRR P N 147 o/ L % B TR A% b ik (TISAB) 10 mL, 8 £, T ik P9 s 75 88 T EARRL
BRAEERY, BEBIRT WM A, AFEa By 0.242 pg/eg, HFEE(RSD) T 8.5% , m i &

7 92.0% ~108% , At ith RILIRAC F # 5o AT F 2T 5o PALES R enl 2K,
R AP, R BIUEM; BB TRAZPER; BT RBLME

RES RS 0613.41; 0657.15
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owl) s HY -3 fE R RS R O R TR
T (P EEINERESRARAT) .
1.2 brifEiaig B 4 2045

FARERE B I (500 mg/L, FREE LR 47 BB A B
BEERFSERT) o

ST IR bW (TISAB 1) : FRHX 58.8 ¢
TOKGAT IR N 85 g fSERAN , MK I, TR R
P pH {HZE 5 ~ 6, %5 A 1000 mL 8P, B A

S TR G WS W (TISAB 11,147 /L) .
FREX147.0 g KA FFRERR4EN , 900 mL 7K 7,
ERFR YT pH {HZ 6.50 %% A 1000 mL Z5 i, 7
BEZIE 35,

AR % AW < B 10. 00 mLL S5 7 fith 48 15 W T
250 mL ZH T, A TISAB T 28 i 50 mL, 5 ¢
BB AR EE N 20. 0 mg/L( LA S+
).

SIZ56 T PR 28 R e 4, 52 565 FH K 19 F L%
KT 18 MQ - em,
1.3 prifiithsk

# 500. 0 mg/L FARENE 55 B B BN 1.0
pg/mL AR UETS W, S8 5 AR HE I W 43 i A5 B O
0.5.1.02.03.0.4.0.,5.0,10.0.20.0 mL F 50 mL
Lo 45 v B vk B 3 51 4 0,0, .010,0. 020,
0.040 0. 060 .0. 080 .0. 100 ,0. 200 0. 400 p.g/mL ff)
FRINBRUETR W o
1.4 SE85J5ik

FEYIRE it T 25 B8 F/K G UE T, BBR AL, B
To MEFHLARFEZR 100 H, FREC1.0000 g #f 5 F
IO I AR E v, KR IS A 8 mL fi R F1 2 mL
AL . HCE 10 min J5HEAE A B T AR R
HEAT I AR o T AR SC U P 2% i TR Uk VA B T i
T3 ~4 W, AIFVEIE R T 50 mL HL @4, 3845
o FRRER oA 2 F .

A4 B FE S A RS 10 mL F 50 mL H A58
Hi, A TISAB 11 22 10 mL, iIn A 1 JE B 2148
AT I AR A AV VR T R R R R AR SR 2Ty
1o IAFRER A W (0 A8 0, SR 5 FH AR I &4
AEERE RIS £R 1R B 2R3, D 2V 2 9 6 (pH
~6.50), FHIA TISAB 11 Zohiig 10 mL, EXE
50 mL, BF AR S R R IR I AR T L TR
ARG HEFTRE DU E o

PRV TR 55 R o () AR A 0 2
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2.1 SERSARMEILIE
2.1.1 TISAB I 2% Py iy v Ji

R VR B P8 R 2 5 | R AR TG, ol s 2
TR o ARSES T G2 v IR BE e 5 SR B
HEATIRTS: B AR SRS ISy, B4y 10 mL
FAFH 50 mL b4 . 4350 i A 294,196,
147 73.5.49. 0 ¢/L ) TISAB I Z% #h ¥k 10 mL, %
L 475 5255 5 B 7

Hie 1S 25 S m DAAS 300 2 1 A L 67
Wi 2 3 B AR T T 5, U BH TISAB 1k B X 5
T AR R A Y e I R A W b o
GBW10015 ( #%3%) . GBW10016 ( 5 1) . GBW10020
(HHHE ) . GBWO7602 (J# AR AL M) , 45 1 24 TISAB
TV B Ry 294 g/ L Bsf T ) 1) 45 SR A s o 1L
L MR 73,5 o/ L Wil 5 45 SR 4 b E (B IR IR
HAG TISAB 11 G2 i i Wk B2 196,147 o/ L B, b
HEY) 5T I S L S AR B AT ] . IS SR 5 4R
B AT SR PRI e | 5 T B 8 v A 3 U S A A
i BTG FR I T P 104 9 o ok B A — 3, (HZR
IR SR TISAB 1 £ T o 25 7R R 4 e o 119
GEoPIR, AR R A SR AN, dk D T SR T
oo FIRHARYE Colina 25" BUMIFST , 2% Wil i A7 5t
PR vk B 2ok v 2 55 R AR R R A Ak 2 O, AT
FiF PR30 5 20 TS F AR, 52 M A 0 45 2R o R IR A S
& TISAB 11 2% w1k B 4147 ¢/ L,

1 TISAB T1ZZ it #e Vs %o ol & s = A3 M)
Table 1  Effect of TISAB [l concentration on determination of

fluoride

SIS e SRE (ne'e)

(g/L) (mV) " GBW10015 GBW10016 GBWI10020 GBWO07602
204 ~328 16.7 66.5 46.2 33.0
196 _347 14.8 58.7 39.1 25.0
147 _354 13.8 55.6 36.3 2.7
7.5 -368 12.6 47.1 29.3 18.7
49.0 _382 1.2 40.2 23.3 13.5
e ] - 14.0 57.0 38.0 2.0
2.1.2 #ErT4h

TE {5 SR AR T A ) 2 B, A S Y
Ca®" ke’ Mg’* A" 2 [HE 15 5 58 1L ke
AT 2R, AR T b S R B, 3 G i 4%
PRAE " A TISAB 1125 i R 5 987 A6 TLUE
I FH S A2 5 W B, DT ais b BH 25 5 9608 145
AR, BERL TR . ARSI 1.4
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Sk, 45 I AR — BT e A AR T RE AR R

ERRE R e W4 5535 %

S0 T vk AR B AR E A BT GBW10015 . GBW10016
GBW10020 .GBWO7602 , £ HH 4> BN 147 o/L
TISAB NIZZnpi% 5.10 .15 20 mL, #5755 pH (I EAE
50 mL, SZEGAEREH] A S mL [ TISAB 128 Mk,
FRUEA) 5T A (B w4 s AL 10 ~ 15 mL () TISAB 11
G2 MR, PR ER I S (E S A 20 mL B UG i 35 2%
5 0P B SPREEY) A, BT 10 ~ 15 mL {1 147
g/L TISAB I & C REM 1 R I 2ok . % 18322 vp
SHOMA ST 22 ok — 8 AR T, A g0 vE 4%
T 10 mL [y 147 o/L TISAB 1125 Wi , 22 v ik i 4
BOCHRL 8 [ 9l T —2F,
2.1.3 pH{HKEMm

FEW R pH E X 3BT 1 3 45 H A Y 5 ) 4
RN pH AR IR AP HT 5 F 5
AR HE AT Frill s b B i, e A R
e 4 pH {E 3 iy B, U H ) OH ™ 5 3 H Al B
A La S AR La (OH) 5, 2352 Wil 986 i AR 1Y) 2R
JZ o PRHAS S5 38 o 1 5 RV VR Y pH (A T X
it 5, B bR ME 9 i GBW10015 . GBW10016 .
GBW10020 ,GBW07602 () f5ill 7 pH 1B 53 7 I8 19
$74.55.56.5.7.58.59.5 4558 x,pH <5.5
FF R S (A ARG s 24 pH > 7.5 I, 000 5 L 555
pH {HTE 5.5 ~7. 0Z A I, I 2 {6 5 H M E 5 A< 4
o PRIHAS SEIJA T9  pH {HZ9 0 6.5,
2.1.4 EEMZM

SR T IEPE AR E I, R R B 25
M P A A 3R 2 S H R AR g e iz
AL I HE 5 4 10°C (15°C ,20°C \25°C . 30°C F. M4
JE S5 R s YR EE A 25°C I, FR v o ) I
R G EEEAYIG
2.2 JiikBoRiEks
2.2.1 Jrikg R Sk s R

12 5 R 28 3 B0 T i e, A 25 °C I
TAZE WP IE 815 pH R, FH 9028 1E 85 f A 5
A2 HHUHE, [Rl I il bR e e, 75 1 7 A o R Ry
0.242 pg/g. TERLRH AN, 25 A7 19 28 X {E
Bt HEL A R B ] A S TN RS, 30 B ) ¥ 1 A
PR S5 A% E s R) A 56, T ARG R A ot e G ) 5
Hh A 2 K A YRR ]

ATV R 42 FERE b R D e A, SR 147
g/L 1% TISAB Il Z2 Pl , A5 2 B9 4 M7 i Oy 0. 01
~0.40 wg/mL, #HE R %K 0.9992
2.2.2  J7VERGEEEEFNUERA T

Fi RS 51, %) 4 ol E SR EY) B £ B 10 7y

1.4 WS T S AL BRI E |, ARAG A TS 1K
W HE(RSD)/INT 8.5% , FX iR 72 (RE) Y24 X
INT3.8% (R2) o ANT5 IR R0 s v T Sk
[1S ], J2 PR AR o 16 s v ) o 14 9 C 38 75
SCHRL LS 1% 10 4%, S B0l B 45 RAA XA TR E  (HA
7 BORG 8 BE5 HER B TS IRAT 5 A S M R AL 2 PP A
Fan M R (DD2005 - 03 ) X HE M h Hh 5 1
AR ZE SR (RSD<15% ,RE<20% ) ,

22 JERE I S UEREE AL

Table 2 Precision and accuracy tests of the method

FRAE At (pe/6) RSD Xt
s et e (%) (%)
GBW10015 14 13.5 3.4 -2.5
GBW10016 57 55.8 5.1 -2.1
GBW10020 38 39.1 7.8 3.0
GBW07602 24 23.1 8.4 -3.8

2.3 FBRFER T

WEATTIENL T 500 R EREPAFIE I AR
SENIRRE S A, DAAZ BRIt A AR I /N2
FEFT L ORFE A1 45 SEBRAE 5 A 1], AR 4 0 2 1 A
], ZERFIVA MR I ARREVS VR, #5 1.4 W ER
ABEIFIE 5 U, 0 R G SR L2 3, AR [l i R AE
92.0% ~108% z [A], i J& DD2005 — 03 X} #i ¥4
i PR AR [ ISR A 225K (90% ~110% ) .

3 bsmR AL
Table 3 Spiked recovery tests of the method

FEH(pe/g)

R 447 T
Ji A it g 0
Rtk 82.0 100.0 174 92.0
R A 122 100. 0 216 94.0
INEFERT 2.52 1.00 3.45 93.0
5 ST 4.70 5.00 10.1 108
3 g5k

i IR AL T e T — RS T PR R i
S MR IAE il PP RS 1 9 IR R A, AR A R i 42
MRRIROT S, BILL 147 o/L i TISAB 11 A 20t
il 7T Y0 T, BETH A2 DD2005—03 XA RE i
HASR R I R o AR T IR R T e Ak B
ity PO B 1 € 3 00 5 9B A FRT O, AR A O A
VIR TS DT R R D s HeAt LA FPoT R
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Optimal Conditions for Determination of Fluoride in Plant Samples by
Microwave Digestion Coupled with Ion Selective Electrode Method

HAN Zhang-xiong' >, MA Ya-ni', LIU Qi', WANG Xi-jie' , LUO Hong'
(1. Xi’ an Testing and Quality Supervision Center for Geological and Mineral Products, Ministry of Land and

Resources, Shaanxi Key Laboratory of Exploration and Comprehensive Utilization of Mineral Resources,
Xi’” an 710054, China;
2. College of Environment and Resource, Northwest Agriculture & Forestry University, Yangling 712100, China)

Highlights
* Liquid digested by microwave digestion instrument alternatively measure fluorine and dozens of other elements.
* The concentration of TISAB Il solution affects the results of fluorine detection.

* The best plan of adding TISAB I solution was obtained by optimizing the measurement conditions of fluorine ion.

Abstract; It is helpful to predict the ecological and Microwave digestion instrument

, : , Liquid
environmental effects of fluoride by accurately detecting - .

. . . . . ‘ / E 4 ]
the fluorine content in plants. Fluoride in plant samples is (e ' ;

% cogy | [L1]U [ | Dozens of
commonly lower than 300 wg/g. The chemical separation 7 T\ ‘L other elements
method with good separation effect should be selected to  plant samples 10 mL for fluorine
avoid the loss of F and determine the resulting solution
with simple components and low blank when the method pus

S . . . . " —Ag/AgCi
of microwave digestion coupled with lon Selective O \\;LI
Electrode Method is applied. Appropriate buffer solution LaF,
is added to increase the intensity of fluoride ions and The selection of concentration

. . of TISABII solution
reduce screen interferences. Plant samples are digested

by microwave, and fluoride is determined by lon Selective

Electrode Method, as reported in this paper. The concentration of buffer solution is defined by optimal conditions.
Results show that the addition of 10 mL TISAB Il solution of 147 g/L to the sample solution at 25°C and pH of 6.5
can avoid the formation of stable insoluble floccule due to the reaction between cation and fluoride ions. The method
has a relative standard deviation (RSD) of less than 8.5% , a detection limit of 0. 242 wg/g and a recovery of
92.0% -108% , which meets the determination requirement of the low-content fluoride in plant samples.

Key words; plant samples; fluoride; microwave digestion; total ionic strength adjusting buffer solution; lon

Selective Electrodes Method
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