55 47 B4 3 0] Y R
2023 4% 6 A

5 & #®

GEOPHYSICAL & GEOCHEMICAL EXPLORATION

Vol. 47,No. 3
Jun. ,2023

doi: 10. 11720/wtyht. 2023. 1150

XU ARHE Ty KSR SF R R — S T PR A AL AE R PRI ] RS R, 2023,47(3) 775781 hitp://doi. org/10. 11720/

wtyht. 2023. 1150

Liu B,Xu J L,Du X M, et al. Determination of fluorine content in chemical fertilizer samples using the ultrasonic extraction-ion selective electrode method

[J]. Geophysical and Geochemical Exploration,2023,47(3) :775-781. http://doi. org/10. 11720/ wtyht. 2023. 1150

P R I — 0 % AN R N A HE AR iah o Y 3

PR ANEE i R e -3 EZ S R = B e s L S
(L P ERFAA R MR EAROFHEFT L, T B 065000; 2. LU RE W RB £t

L& e 250013)

=, R R ER AR 2R R T E UL R A S TR LY 31,5 07 ki, A —F S AR
FHICRTT R MG 3N 2 K FEAE, JE AR SR A 17 Bl s AT 4 PR A 1 38 v S A Vs A ke U, IO 13
SHE R P AR T M RRIRAISE . R T 3 e — 0 4 1 1 3030 2 Fen{ ke B b R 8 | 7 LR oS S ST
B S P AR P AR A B B AT s . AR SZE X FEF 9 T HC 25 B 4R B HCT 3 YR8 75 B2 5 NaOH. 45 K B2 5
Na, O, MRl 7K BRI 4 FOR R RRE G a7 =0, 25 SR 3R B R F HCL 8 I8 75 B2 U M FE & NaOHL-H, SO, R R B
PR R RS T8 vh o 2 S AR S A B 205 R 8 7 S IS i) S 4R BBOR B R AT T 5%, W TR R AR
[8]24 20 min, $EBGR N 20 °C s AESAEMFE T RIS T ,0E T RN B ESHCRI R 1.63x107° A5%
£ 0. 98% [IHETE 91% ~ 108% , %7 A ATAL S (E PR 5 T HAE, LLor Boad ar b th 4 a5 19 ot i 2

e RENE T R AL A AT R
RIF B TR RE AR T TR AR M 7S FEHL
hE 4 EES. 0657.1;X830.2 XERFARIRAD ;. A

0 55

T Z R AR EAT U BN, i A A LA
A AR R SHARBLRE A KR H MR R
G (b T s R A A A L) A
S L 700107 1 4R 3 Sy R R AR, 4
] i Jor e 8] A 45 2R A s 3 T g ) ) 1 AR 24
315 5 km?, IR GEORIEER T A SRR
YERIAE , NZEHE B i 7= A ) 5 380 o ik A 3R 5 2t
FEPIR Rl 2975 Y E 2R i
INBEAC AN 5 F0AS R 5 1R, A e 550 S X 3 v g
S JE XA [+ e A8 0 B Al i R T LA, e IR AL
SER I IR S ) AR, BT R,
LB AL RS N 1%, WA LA 2.3 MBI
RERCENAC T, 25 1) 0 10, 2 M i Wi AR 4 K

Wim B A 2022-03-30; fEEIHHA . 2022-10-11

XEHS: 1000-8918(2023)03-0775-07

4.79 Mt B2 BTk F A 128 000 t BRI +
e 0K 2 7 T b A R R R, fR A
HR R I T LA T A RS A FH X B i 1Y)
V5 G X T — e 4 ) A 19t R AR f 5 T
EHEEERE Y,

I i F A0 S T ik AT S TR R b
BT aaEk X OIS RS
Tk 3 FH I R v B A R
LR FH M o 0 Y e D ok 0 R K HURE 4, 43
Mk A AR 5 X SR 2O ik
a2, (ELAR AR AR 5 5 WAL 2 5 HR AR 7K o T A S, 8
8 S R K 5 G B E Y R IR
B, Stk J 0 790 P ) B SRAR v, 0 2R RS B 3
Be2E s BT s A s ELA M L 5 R R
iy B e REER | MU e b T A RE TR ARG
SO, R A R s B2 N T M

HETH . BEREASU AR H (2021 YFC2903001 ) 5 A #5482 5 5 5 2550 5 ( DD20190518)
E—1EE . XM (1983-) 2, 21, TR, FZEN M BRAL AL 5 1 43 BTl CAE . Email : cgslbin@ mail. egs. gov. cn
BIWESE . TR (1982-) 5 i1, MG AR, 22 A S M BRI AR RE S BB S0 T R P2 AE . Email :80368070@ qq. com



- 776 - w5 b B 47 %

JETH O AT KRR R R ST

— FBERE A T D R R B AL BT U A U
P0IBT R IK g 12O BT A T R
P IO A 50 R TR B R i A A o A
PRI Rf d Ak PP PR PIE A, 38 Tt A i A0
SE MHTR 2 R, AR TR R A A I AR
BeRROK ik AT RE R Fop I T R 5 B AR A 73 70 B S
FELAR AR OIEA, (EL A Ak B B 50 2 A B4
TR Atk mT B L 4% A TR IR /D, TH A
LR R T i 52 4 RO R GK BAT 0N 2
I SO B A fT PR A O A A A
AT, ARSCRFEE T 4 R BURAE T S S BCR A
AR H LU T RIS, WFE 2 BUEE S AR E T 26
RSB[R 35 i B S ME R I 2 AR T JRY
R PR, S 1 0 9 SR A A S RO

1 A5

AU AR R B (R A
B TR RE AR S R SR B AR B (TR, i
AR ORI H BT SS

S AR R o 1 1 ER R VA AT A TR BN A T,
250 o/L; S AALENIA W, 100 g/L; 1 :3HLRIA W ; F
FABFE R, 1 g/ Ly i et

EETFK.AH,18 MQ - cm,

IR RS TS WP E ) BT (GBW (E ) 082682 ) .
1 000 pg/ mL( PETHERADFEBL) .

FIRUE TAETE W a . H AR 88 VA5 W BB 3RUA
HEVR 10 mL BT 100 mL 255, L5 F K
BRZIE 5, WA RBZIHSI(F) 100 pg,
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Table 1 Comparison of fluorine content in

different melting methods

By At Hc1 # HCl i NaOH ¥ @azo2 J@
MR SHRI RIUKIEIL mhakdREC
25 A E/mV 336 340 305 318
2%14/107° 2.10 1.95 16. 80 19. 60
791 894 836 967
fBIE 17107 713 898 984 955
828 893 971 905
RSD/% 7.50 0.28 8. 80 3.50
45 79 48 70
1EIE 2/107° 50 76 59 79
52 78 51 84
RSD/ % 7.40 2.02 11.20 9.20

Na, 0, % Rl K & BOL R HUR = T HCL 2 Wb 52 0L A
NaOH & ml /K 4 B, HL 7 3 (0 AR 6 A 0 4 25 /8 F
10% , iR 2053 BT AL 2R . £h R b 7 4 B 1) o
25 I I T IA S G , HZ Oy R E i, 2 4
PR, BOAR R SE 2R FH HCL AR FE R,
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Fig.1 Comparison of fluorine extraction under

different ultrasonic conditions
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£k 45 0.0.05.0.10.,0.20.0. 40 0. 80 mg/L , il
TAREW RIS mL 0. 1% R FRIE W, In A — 7 i
FABHE R, B I A S AL B T B R A
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Table 2 Recovery rate of different

types of chemical fertilizers

AIERI ARIE bR

feie SELER/1070 455/107° 107 e/ %
RE 23.97 43. 81 20 99.20
IR 8% 1 23.76 42.02 20 91.33
WlR — 4k 2 9699.99  18414.83 8000 108. 94
A 914. 11 1830. 15 900 101.78
A 8195.74  16894.82 8000 108. 74
"HE 9439.13  17748.39 8000 103. 87

4.4 Fiktbxd

[ 5 AR E 7 5 (GB/T 32954—2016) AL AE H 46
(R0 2 2 BRI Y0 I P 2 R + T A R M 12 1
TR A T T RS A 5 i B 1 Y, o 2 R A T
Wt EH pH AR EE N 7. 05 A Sy 2 R
FLAB /TS 7R 7, NaOH-H, S0, ¥4 77 Z A% 5l 1A I 28
LRI AT ORNTEEE pH T 81 VR B, P AT
R BAASCES F02 v, AR AR T 58, SR T L
T 73 FA 0 2 5 S | 3 AN () SIS 78 1y Ak TS e 0 A
Dk BRSO b AT M, S5 R LR 3, ik
Y XA KT 10% , F BT r 45 A
W45, HLAR SCO ik I R 435 SR A R v F [ b
% (GB/T 32954—2016) (il 5 45 J, vl AE /4 I
PR N . PR T 2 A A B BB, Bl LY pH
ISR R 5.5~6.5,pH EAK, 2 JE AL HE, 5200 F

ARG B2 s pH B3 R, TESS R BRPEPRSE b 5 5 [
BB R La™ B KA, JE BE La (OH) 5, 5210 L
YRS, T8 F- BN E . ASUCR I NaOH-H, S0, i
TR, Ay IR SR AR 1 S vh i, N E VA R pH
EPEHITE 6 A4y, IRUE T F™ TG B B s & fk AT
TFTRYE T
R3I AXFEEERAEUNESERIE
Table 3 Comparison of determination results between

this artical method and national standard method

(R lél@iﬁ?fib}ﬂ zkjcﬁﬂeﬂ{luﬁ ﬁ?%l‘nJ

ELER/107° ZEB/107° W/ %
WhRR 4% 2 8516 9354 9.4
WAL 1 907 964 6.0
WA 2 896 939 4.7
AR 1 7582 7796 2.8
WAL 2 7657 7924 3.4
A 8028 8878 10.0
BAENME2 34 36 6.4

4.5 ZEREROM

WA SR T 130 AR IR EE S 20, 1k
MEFP AT IR 2 BEIE R AR, R BR .
RIRFRACAO G & 22 AR K, IR R B R S8 R
FiR X el AR I R i 3 AR < 10x 107 &
A B R R R B e K, BB A A B R R AR
(4.74~10.2) %107, 55 —#B 55 A HEAE & Hh 96 7
TE(1903~15 178) x10°°, WEACAE S, (BEmRR — %k A
PR RAE A ) A 380 AR X 5 /8 (7 553 ~23 290) x10°°,
A3 B HE DR PR AT AR P B AT AT B i R R JEURE R i
SAR B AEALRE | 3 i A v S i v

Fd4 SHERUBESPESENEL R

Table 4 Comparison of fluorine content of

various types of chemical fertilizers

fRAEZE R RN HrREWiFE/107
JRE 34 3.03~6.66
R — 4% 31 10090 ~ 23290
B 10 924~1012
IR BENE 13 7553 ~8891
TR & e/ T P it 6 4.50~7.08
I 255 A 0k 22 1903~ 15178
25 5k 4 4.74~10.20
5 5B

WFSE BT T8 75 H I — 5 e B A V2 5 £k
AE R Y 3R, 3B S X EU A 9T T AR AR AR Y 4 Rl Ak
P73, e 2R T PR D R I, % R P B R AR
177tk 3RBUR S5 AR H NaOH-H,SO, 45 /R B,
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LRMEAHOCPERLAT 9 R T RG] 528 T AR
B R S R S B A MERRIN S, T TR ARG
B BRI T [ bR E T 2 (GB/T 32954—2016) 4L JIEE
AR AG: HH B, FAAER T D 3 A S TR B TR) e 3 2o
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91% ~108% , % HR ( A 5 HUER b 24 B4 B 23 A 52
ARESR (IR4T)) (DD2005-03 ) XF bR ] i 5 (1) A
SCHLR  FBAHIE 19 7 vk 58 A RE 6 I AL IERE A Y
e oK, AR T AR S5 2% R 1 R A 28501

FETE RV RIEAT « AR S5 1% 1l 2 PR R f i Y 45
SRR = T B Z AR E 5 (GB/T 32954—2016) 1)
D5 S5 5%, 7R TOH AR MED BT IR A5 1F T, i
THERPR AR AR U R IRZE AT IR
AT AE AU T e £F f A i BB, 55l H pH (H
JEFE R 5.5 ~6. 5, A SCHY I E B pH EE 617 6
e SR DT b pH B 7, PR T ik 22 1]
pH (1425 57 0] BE i i P A vk 22 TR ESCHE 1 i 35, (R
AW A Ff i — 20 5%
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Determination of fluorine content in chemical fertilizer samples using

the ultrasonic extraction-ion selective electrode method

LIU Bin', XU Jin-Li', DU Xue-Miao', TANG Rui-Ling', ZHANG Peng-Peng',
BAI Jin-Feng', YU Lin-Song®, WAN Fang’
(1. Institute of Geophysical and Geochemical Exploration, Chinese Academy of Geological Sciences, Langfang 065000, China;2. Shandong Institute of

250013, China)

Abstract: As shown by the geochemical survey of national land quality, the land with excess fluorine in China covers an area of about

315 000 km®.

As an element closely related to human health, fluorine has received wide attention and has been studied. Especially in
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recent years, the high-fluorine fertilizers used in agricultural activities have become a potential source of fluorine in soils. Moreover,
the circulation and migration patterns of fluorine in soils, animals, and plants are yet to be further investigated. To prepare for a new
round of national soil survey and modern health-related geological survey, it is necessary to develop a method to accurately determine
the fluorine content in chemical fertilizers. Through experiments, this study compared four methods for sample decomposition, namely
the extraction methods based on HCl boiling, NaOH molten water, and the Na, O, molten water and the HCI ultrasonic extraction meth-
od at room temperature. The results show that the optimal method for sample pretreatment is to extract and decompose samples using ul-
trasound and HCl at room temperature, adjust the acidity using NaOH-H,S0O,, and take sodium citrate as the ion buffering agent.
Through investigation, the ultrasonic extraction time and temperature were determined to be 20 min and 20 °C , respectively. The main
quality parameters of the method were determined under the optimal sample pretreatment conditions, including the limit of detection of
1.63%x107, the precision of 0.98% , and the recovery rate of 91% ~ 108%. The results of this study show that the pretreatment of this
method is simple, fast, and easy to operate. With the mode of establishing standard curves in sections, the quality parameters deter-
mined can fully meet the requirements for the analysis of chemical fertilizers.

Key words: ion selective electrode method ; fluorine; chemical fertilizer; ultrasonic extraction
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