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OE: AR TR B PR 4 FinRARIRIE LI T, 5 R T R AR
BEATISE, JF 0 R E B AT GE vk 5 77 220 Wk B AR 77 5 SRR, UK H 51, RPN ] 20 min, L 60°C 2
PRV L P R B IR KV S S R A AEEARAE N, R E S M PR AR I T KV I B R To B 35 2257

PRI 2ZZ3/N T 0.3%. A RSB YE HHOK TS 2

i T AR B F R IRl K A 5 B VR R AR I K M i

Frim, AT ORI AR HERUL TR, BURREIRE S IITE 1 REARMEGR 2230 I A . BRIk, SRS 7 (aidall s i A il 9 7
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P, PR Ol e 3R KRG, JTX
I B AT T 480t 577 220 Hr (Duncan), #t
& AR T

1

1.1 ®&E5RH

DX-500 B§f{il, #An]: HZ-9310K 4
ARG 3, TLIR KA T HERIA S0 1 % A A s KQ-600E
A, Bl S R A ] s HH-8 0 HR
K e, EERBRA AR RHER ST A,
R T ARG B A ] s RI-TDL-5A i K
Ha e E O F GRS R A

ARG

oS

BARTIR: B BTtk

SRARAEIC AR 1000 mg/L, W B E K FRvEY Fr
FLHL

WPE W . 4.5 mmol/L Na,CO; 5 1.0 mmol/L
NaHCO; A -
1.2 ikt

PE L HERE S W A M S ER BT, dm e A
GBWO07416 (ASA-5), pH Jj 5.44,
1.3 BFEIEEH

fhif ke, Dionex IonPac AS14 BpHTkE (4 x 250
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PRI A F0HI A%, ASRS-ULTRA I 4-mm; I
YEHLIL, 50 mA; WRVEILIE, 1.2 ml/min; BEFE R, 25 plo
1.4 JzE
.41 FRIRIESE PRI 5.00 g RT3 FE
T 100 ml $2HUM A, AT CO, 21K 25 ml, KR
T G P B K B R IR B . RIS SOl
20 (4900 r/min, 10 min), #RfFILIE4C. i 0.22 pm
JEIE TR, .
1.4.2 ol s br i it FH 27K 38 250 R s s 1A
WAFH A 10 mg/L; 43 M 10 mg/L Fabs il H R E 1.
2. 3. 4 ml £ 4410 ml R, FHLiKEz.
RIS 1. 20 3. 4 mg/L RAFRUER .
1.4.3  FEAINE AR S A rp R B R
BT 3 S RS A o s e = T . R E 7
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T X A ST AN [ B T AR A IR U v PR
AT E o
1.5 REIEH

W AR AR S PR SRR VR
FrkE (GSB 07-1381-2001, 204715) SzBL, HhEz
ZAEN (1.31+0.07) mg/L, 141 EZKAEERY S JRbs
HERESAIE T o BERRFE =22 T M A AE 20 AT ik
RS E Y, DA ORI e B (v vk
1.6 HUESR

R AN 3 IWEL M THME, KA Excel
2003 F1 SPSS 16.0 #AFXHAE HEAT G v E A0 05 25 53 H
(Duncan), ZE5E# KT P<0.05,

2 HR5E

2.1 RFARERETIEKEMESR

2,11 PRGITRIMESE ARSI, PR R 4
WEN 5. 104 204 30, 40, 50. 60 min FRZIEEME
TR R, BT R R 1. WK1
AIA, K TERS RVl 14.6~16.6 mg/kg, SR
IS 7] 42 H PR K9 1 3 B AR 20 min™>60 min>
30. 40. 50 min>10 min>5 min, HI¥JXF| P<0.05
MK BAR, e 20 min SEHRGVEIR LR IE T
B/ M ) B A I )45

F1 ARG E MRS SRIBRIETRKAERS2HFEM (n=3)
Table 1 Effects of the shaking time on the concentration

of water-extracted fluorine in acid soils

PR3 A (min) s (mg/kg)

5 14.6 £02¢
10 152+0.3d
20 16.6+0.2a
30 158+0.1¢
40 159+0.1¢
50 158+0.1¢
60 162+0.1b

i AR FARRRZER S (Duncan, P<<0.05), KAl

2.1.2 PRGEEMIES  EHRGEEY 20 min 1)
ZAFN, ARSI IR G L ) ¥ E R 30°C L 50°C
60°C. 65°C. 70°C, ESF il i /K o & =t I
2. JTEMIERD], 60C 5 70°C Jeimiz e iKetE
WA RBEET 30T, 50°C. 65C &1 FIRGEIRM
KEMEHE SR (P<0.05), B4R 60°C 5 70°C I
PR RS BIF A R, AT BRI

R2 FHEENRHERIERELIRKALEESENRME (n=3)
Table 2 Effects of the shaking temperature on the concentration of

water-extracted fluorine in acid soils

PeHEE CC) E R (mgkg)

30 150+02¢
50 16.8+0.2b
60 177+02a
65 17.1+£0.2b
70 175+02a

PR TG, A0 PR R B KV I SRk
60°C, XL 15 i e A g R (A — S

2.2 BEKRERMELTIEKEER

2.2.1 EFEETRIMIERE ASEIR D, v R
394 5. 104 15 20, 25, 30 min KK TR,
SR OB TINE , 25 WK 3. N 3 1%, 20 min
5525 min B ARSI RS 250000 14,6, 15.1
mg/kg, BEFET 5. 104 15, 30 min #8523 KK %
PESR ST (P<<0.05). M AZCRIG A EH I, A5k
6 30 % () R 75 VR R R I - R KV MR SR B IRD R 20
min. IX 5 A5 R G 20R 4R IR SRR 5
[F] 2

3 BENEMBEZRERELEKEEESENTM (n=3)
Table 3  Effects of the time of supersonic wave radiation on the concentration

of water-extracted fluorine in acid soils

I (min) i (mg/kg)

5 122+£0.2b
10 13.1+0.5b
15 128+0.7b
20 146+£02a
25 151+0.6a
30 12.7£0.4b

2.2.2 MEEEMEE {EARTY 20 min (1
AR, WEMRES SN 25°CL 30°C. 40°C. 50C.
60C. 70°C. 80°C ¥4 IIF/KEETER, KRBT
HEATIE, HERNE 4. GRER, KEERS &
YLl 15.4 ~ 18.1 mg/kg. 60°C AR HE MR+ 15
IKEEPER S 5 50°C L 70°C iR A A S R8T
EVEE S, A BT I A I R PR R AR 1 U
SEEME S WARRIEE IS, N 60°C B H R
PR PE LR K R, X S AR S PR VR
K TR R — B
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F4 EEEREMBEZEZZRERMETFKIERSENZIE (n=3)
Table 4 Effects of the temperature of supersonic wave radiation on the

concentration of water-extracted fluorine in acid soils

EEFE CCH R (mgke)

25 154+0.2d
30 15.7+0.4 dc
40 16.7+ 0.4 be
50 17.6 + 0.3 ab
60 18.1+03a
70 17.1£0.8 ab
80 169+ 1.3 be

2.3 EREFEENAELRRSH

LR UL REE R, AR R VE S VR TN
] 20 min. ¥ 60°C HKEZFEERNVE IR A IER, &5
TR 17.7 5 18.1 mg/kg (£ 5). BRIRH LS A
WELLAL, Ay E SR KA R R K

R i 2 A NN TAE T N B 58
e, WAV IR 30 min, B CARELINE ) 3 R4
BARN 17.6. 16.7. 152 mgkg, HPHIMEN 165
mg/kg, BRAE(R 2SR AN, 2 HESCIR[3 ] AR 32
R4, 75 70°C, 25 ml 4K 3¢, & T4 25 min,
£ 10 min $& 1 7, JLHE 2 ~ 3 k. B FOigE i
RPN 13,9, 12.8. 14.6 mg/kg, T A 13.8
mg/kg.

ARG B WhAKIE MR 4 Fho7 R
PRI BRIE T KIS T S AT T 22000, SRR,
TERFA] 20 min. WEE 60°C 451N, IRGEESBAER
MR IE LIRS R S R &R E R, HEA
R K S S R = T R A AT T
(0l KA SRR IR G i (GRS, ik, 78
ARSI AT, BF AR UCR A KA A
Bl IR MR P 3 A AV o

F5 &%, BE. #BKE. B4 HANRRREDIRRERM RS (n=3)

Table 5 The concentrations of fluorine in acid soils extracted by shaking, supersonic, boiling and oven

w5 Y i WK il
BAE 20 min, 60°C 20 min, 60°C 30 min, 100°C 25 min, 70°C
o (mg/kg) 17.7+0.2 ab 18.1+03a 165+12b 13.8+09 ¢
v TR BRI R 25+ 3% (Duncan, P<<0.05),
3 g S 2% 3CHk:

AWFFCR, WAL 20 min, WA 60C OK-1
Hoh 5010 Z&AFN, IR ikS i AERR MR I 11
KRR A R B E T, HE A AR R K
WA R R R TR AR B N P E B
FRAR IS 1. Bk, Sesrh, AR ItIE
FERPEIRYE +HOEPE IR 5T 5. U8R, fEE
HEA B M OL T, R IR AR AR IR 0K
BRI IREL B ATERIAE . PRk, ATV, A
e ZZMR T 0.3%, ANK—GEL R IR 50K
YRR BT S b, 0 TR K P R
MIMET7E, EF W TR RTIT, i TR
1 R D2 I UG ) 1 2 B SR VR T, R I A I
TSIV 1) 53 B BRI TA T 20 /5 AT SR AT
FUIRI A

Bl AXERBEPFITHFENFRERLE
MAFMEHSRIRITNES , FUHRTRE
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Study on the Extraction Method for Water-extracted Fluorine in Acid Soils

JIANG Qian', HAN Yong', SUN Xiao-li', HUA Jian-feng’, NI Jun'
(1 Soil and Environment Analysis Center, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China;

2 Institute of Botany, Jiangsu Province and the Chinese Academy of Sciences, Nanjing 210014, China)

Abstract: Four different methods including shaking, ultrasonic, boiling water and oven used to extract Fluorine (F") in acid soils by water
were compared in this experiment. And then the concentration of F~ was determined by Ion Chromatogram (IC). The results showed that 20 min
extracting time and 60°C treating temperature were the optimal extraction conditions for the methods of shaking and ultrasonic when the ratio of
water to soil was 5:1. No significant difference in the concentrations of F~ was found between these two methods and their standard deviations were
both lower than 0.3%. Furthermore, the concentration of F~ extracted by ultrasonic was significantly higher than those extracted by boiling water or
oven in their optimal conditions, respectively. Quality controls were carried out during the experiment and the values were within one standard
deviation. Therefore, the methods of ultrasonic and shaking will be effective to extract F in acid soils, especially for determination of batches of soils
in laboratory.

Key words: Acid soil, Water-extracted fluorine, Extraction method, Ultrasonic, Ion Chromatography



