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Table 1 Parameters and main process of pressed powder pellet method in the determination of fluorine in soil and rock minerals

B e T HALAL RIBEI/N - FEPRFERE IREIE)) JTERTE By IE S e 2%
(pm) (g) (1) (s) SCifk

Hi AR SL201 2 F 3l FEAL <85 4.00 30 30 4.00g REf—E ML 300 FHE30s [ 14]

Hb SR / <74 3.00 20 60 3.00g FEf—E R AL 200 FIE 60s  [15]
HTTRE BRE-33 RUBy AR AL <74 4.00 35 30 4.00g BES—E AL 35t ThNHE 30 [16]
T OKRIIBW)  HARH: 5x10%kg ilEAL <74 4.00 35 / 4.00g FE S —H AL 35t N [17]
HHE KRV HRBREE 3200 (= AL <74 4.00 100 / 4. 00g it — R L 1000 T & [18]
T KR TR BRE-33 ¥R FEAEAL <74 4.00 35 30 4.00g BEA—E L35t FANE 30 [19)]
e ZHY-401A EAEAL <74 5.00 30 20 5.00g BEA—JE AL 30t FANE 20 [20]
ol 8 1AL <74 4.50 30 60 4. 50g REfH—ERHL 300 FHE 60s  [21]
A ZHY-601 JEFHL <74 4.00 35 30 4.00g FEfh—E R ML 350 FHE 30s  [22]
P BP-1 UM FEREAL <74 2.00 40 25 2.00g FESR—IEHHL 40t FANE 25 [23]

W A BP-1 B R IEAEHL <10 4.00 40 15 4.00g BESH—IE ML 400 FAIME 155 [24]
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Table 2 Parameters and main process of fusion method in the determination of fluorine in soil and rock minerals

PR e #(2)@ BRI BRI RIE BERR kgf{“;’g e oo

R LR iy W g;x;%w 0. 6000 wwﬁ%ﬁ?%@ 1:10 /L@ﬁﬁwff%i@& /?fgf;‘)ﬁ 950 950°CH&HL 2min  [25]
e Fagon2 K FEL 0.4800 Mﬂﬂ%ﬁﬁff@@ 1:15 ﬁﬁ*”?iﬁfgm& (’?lkoléilﬁ 7001050 ??;jjﬁ:gﬁi& [27]
e SEERTEEENL  0.7000 mﬁﬁﬁ%ﬁ(—)ﬁzﬂf@@ 18 ﬁﬂ*ﬂﬁﬁﬁff“‘m ﬂ?g;fﬁ{%@ 7001050 ??;in%gg;g; 128
e HLF XRF KeRERL / @W%ff_@ﬁfm@ 1:5 gfﬁéiﬁfﬁ ﬁﬂflgi/i{fﬁ 1100 1100°C K 10min [29]
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Table 3

determination of fluorine in soil and rock minerals

Parameters and main process of steam distillation method and high temperature combustion hydrolysis method in the

B BRR i RBEEE  MRPOKAE  AAREH KIERRE 2%
REfHA ) ke o
(g) (°C)  Bf[E(min) (ml/min)  (mL/min) ik
HA 0. 0500~ 0. 3000 235 / / / 0. 0500~ 0. 3000g XAE—5mL BHIR—235C /K ZE <7643 [33]
Wk 0. 2000 205 / / / 0. 2000g IFE—SmL W BERR—205C k2 AT [34]
kST 0. 5000 160~ 180 / / / 0. 5000g i&FE—60mL BiEZ—160 ~ 180°C /KA 7 [35]
Ba 0. 1000 160~ 180 / / 4 0. 1000g I FE—60mL BRFR—160~ 180°C /K 78718 [36]
el 0. 5000 160~ 180 / / / 0. 5000g IAFE—60mL BRFE—160~ 180°C KZESZEIH [37]
Ll 0. 5000 160~ 180 / / / 0. 5000g 12FE—60mL iiR—160~ 180°C /K 28T ZE M [38]
R 0.5000 160~ 180 / / / 0. 5000g IR+ TEAK IR BHIIA—60mL B — 160~ 180CKARSAIE  [39]
R 0. 5000 155~ 160 / / / 0. 5000g T FE+ K BRARENBIIE —60mL BRAR— 155~ 1600C KA [40]
+% 0. 5000 1100 30 / / 0. 5000g ix0FF -+ £ BERMIR 51 —3 Ui A—1100°C R B K figt [41]
0. 5000g IAFE+0. S000g A FERMIRSI—H518 5 0. 5000g A %00
HELED 0. 5000 1100 30 / / ° B " BT [42]
—300C 5min—600°C 5Smin—900°C 5min—1100°C #A%E/Kf# 15min
0. 2000g IAFF+0. 2000g A FEHRSI—H518 5 0. 2000 ¢ A 5%E>
tlqzs 0.2000 1100 30 / / [43]
—300C 5min—600°C 5Smin—900°C 5min—1100°C #A%E/Kf# 15min
00 0. 5000g FE+0. 5000 A1 Fefib 1R 5] —1100°C #4FEK % 30min 4]
B 0. 5000 1100 30 1002500 2.5 0. 5000g FE+0. S000g A B TR A—I5 518 36 A He b [45]
—1100°C #4527 fi% 30min
N 0. 5000g xFF+0. 5000g Fi %8tk —HLIRA1—300C Smin—600C Smin
e 0. 5000 1100 30 400~500 2.5 [46]
—800°C 5min—1100°C JHEK fi# 15min
Y A 0. 5000 1100 30 300 1.5 0. 5000g ixFE+0. 50008 F Atk —HLIRSI—1100CHAEEK# 30min -~ [47]

HARVER B BRSSO E AR ER
0. 0500 ~ 0. 5000g #F i, 7K fif 16 BE 4% il 76 155 ~
235°C PR IR SO BV RIS . A0 A
WAL, T A TCIK R TR , 38 = B ST B R i
X AL R A R 00 Al K 28R 2R, YT
THERE AT, 38 FREC0. 2000 ~ 0. 5000g A,
PRBEIK IR FE 2 RITE 1100°C , BRBE /K it s 1] 4 54 7
30min 224713 R R B A IR TR R IR OR
T N R AR R U AR K A T A AR R 1 S
AR A AT R KA A WO W, R AR BE K
fif s g, RS A 28 R b /K 28 AR A %
B RS RE IR S K 28 ], AU S5 s LR T
TR A SN TR R R T RN
1.4 BfEs:

BRI V2 RN AR R A LR B BAEROR 5 T
&, HENZ 7 AR 8 S A 3 2 20 7 vk a1z
K o 38 Ak B A 38 P B VR R A 2 LA R
RS | = G A4 B L T g i R A T 4
AR , SR HI7K 2 28 18 — By 1 1 T PR e K it — I
FEA 2080 A 0 25 SR A A A O AR A Bl 15
(ATR] 38 3 R ) P o T A TR B
HAHIRES O B UL 4, WG TR 12

T ERE AT YR SRR R

- BERE 5L FREL 0. 2000g B 0. 5000g , I B 5 i 78
550~650°C. , (A7 s} [B) 4 il 76 20min 5% 30min , 3 % 1%
BEA A AN A Bl (R S AN
B X0 2 A S 8 0 i &/ M 5 5500 7 2 R U
%, T e S A AR FERA R T, A i
AR, o LEREGK IR BUS ERER YT pH, 24 1%
FEHLI LA 28 3 ik — 2D BRI 25 SR E W 3 22
ST A AT YRR SRS A v R AREURE A TR
JEREHIFE 350 ~ 670°C, Bl J B[R] 4% il 72 8 ~ 30min , 18
H ORI S Ak A R A S A TR A A B
o n] B i P g SR A A s R AR B T A
PSR A MERRCR 38 (TR G il R B
1.5 [RiEk:

PR Vs 1 F2 22 T LSRR I A A T BB 5 IR
BRI ) R B2 SR T T O AR (R e e, 1B B i T 3¢
A RIS T RV AT R, LIRS
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AR W T RE A DL S A 8 R R R A
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Table 4 Parameters and main process of alkali fusion method in the determination of fluorine in soil and rock minerals

PR BRI BRI SR BUARE AR 5%
B e TR RETHIR R B Bl R Y
(g) (g) () (min) ik
0. 5000 Z5LAR (4.0000) 550 20 0.5000g ik FE—4. 0000g FEAH—550°C fRH 20min [49]
0. 5000 SAALHN (4.0000) 650 20 0.5000g IAAE—4. 0000g FHAHH—650°C {1 20min [50]
. 0. 5000g I FE—3. 0000 L fLAI+1. 0000g S 4 1LE
e 0. 5000 SR AEEN (4.0000) 550 20 b g iR s SRAH [51]
T 25 —550°C {35 20min
0. 2000 SURAEET (2.0000) 550 30 0.2000g i{FE—2. 0000g F A A —550°C £ 30min [52]
0. 5000 AEMLHE (5.0000) 600 20 ZEHEE 0. 5000g ifkE—S. 0000g F A A —6007C ik 20min - [ 53]
w(F)<0.3%: 0.5000 ) i ) )
AR+ AL EE—1. 0000g 13 E AL R +2. 0000g & fh B 55 =
e 0.3%<w(F)<5%: 0.1000 650 15 ) [54]
(1.0000+2. 0000) —650°C 33 15min
w(F)>5%: 0.0600~0. 0800
0. 010%<w(F) <0.050%: 1.0000
0. 050%<w(F) <0. 10%: 0. 5000 N ~
o “((F) O SRR 000 SRR S00T RS "
i . o<w <0. o0 V. >
“ (1.5000+3. 0000) —IRE T 5 1 AR —350°C R Smin—650°C £ 20min
0.25% <w(F) <0.50%: 0.3500
w(F)>0.50%: 0.2000
X AL+ AL 0.2000g iEE—3. 0000g S fL4h+1. 0000g 1 fkih
RwE 0. 2000 650 8 ) [56]
(1.0000+3. 0000) —650°C 41 8min
Wy 0. 5000g Ak (6.0000) 600 10 0.5000g i{#FE—6. 0000g A ELHI—600C FE 10min [57]
1. 0000g 13 E AL HHHE—0. 2500 HEE—2. 0000g A L6
2Ll 0. 2500, W ALER (3.0000 670 10 58
WA g AEAE ( ) W5 670°C BB 10min [58]
# 5 BRIEEDNE 3RS AV B b IR B T R R AR
Table 5 Parameters and main process of acid dissolution method in the determination of fluorine in soil and rock minerals
F A FRER . e s e
g ”'f:)#i BT R BB %5
> - o Fils i - g 0»_A/= =
0. 5000 109% AR 25mL. gﬁ%ﬁﬁ SmL 10% BRI 5~ 10 3 30% 53 AL & [60]
WK A
0. 5000 P — u??gm#—%MJ%mMﬁsqoﬁm%ﬁﬂ%a [60]
— =R
BRI R 0. 5000 259 i 30mL aw@mﬁ#%mmm%mMﬂSAOﬁm%ﬂiwi [60]
— K 25min
. 0. 1000 ~0. 2000g i FE—10mL 5% i FR—7K ¥ 25min (A E
0. 1000~ 0. 2000 5%i5H2 10mL . i s 61
, AL 10m B KR AL 20°C 2 OB et
Tl
ol YEL iR 07;;?)3,(4: n"‘
0. 1000 B L L 0. 1000g IXFE—5mL 1R G R (4% = S8R + 12% W5 R ) [62]

—5~10 i 5% PLIF M ER—H Smin
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Fig. 1 Literature proportion for determination of fluorine in soil and rock minerals by (a) different pretreatment methods and (b) test

methods.
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Table 6 Technical parameters of determination of fluorine content in soil and rock minerals by different determination methods

5 5 ik = auE S| IR R RS Z:7% 30k
44 TR E R A 96. 5% ~105% , RSD /NF 2.29% [64]
435 RSD /NT 17.24% , KBy 1. 39mg/kg [65]
+3 JinkR I ZE N 90. 0% ~97. 0% , RSD /N 3. 44% , KR 0. 50mg/kg [66]
kiR SR TR A K 96. 5% ~107. 8% , RSD /NT-5.28% , K FR K 25. 1pg/g [67]
BRI i1 SR F 2 97. 4% ~105. 5%, RSD /NT-5.71% [68]
HLETIR RSD /MF 2. 50% [69]
o Jinkg E 28 94. 0% ~ 106% , RSD /T 6. 56% [70]
AfbEE Jinkg Ec 2 97. 5% ~ 104% , RSD /T 2.31% [71]
VR JNFRE RN 94. 0% ~103. 2% , RSD /NTF 7. 60% [72]
+35 TR ER N 98.0% ~ 103% , RSD /T 2.40% , ¥t FR A 0. 020mg/L [73]
R JnbRIEN R A 96.8% ~ 100. 1%, RSD /N 2.08% [74]
BT Ak 135 HAREICR K 84, 0% ~ 95.5% , RSD /NT 4.71% , Kt FRM 1. 20mg/kg [75]
A SR EZ A 96. 0% ~98. 0%, RSD /NT 3. 10% , 41 FR 9 0. 006me/L [76]
FERuRI 0N JAR A 97. 0% ~ 100% , RSD /T 5. 00% , Kt 0. 11ng/mL [77]
o 4 RSD /N T 2.00%, KihBEH 18.9pg/g [14]
R RSD /NF 5.50%, #i tHBR K 62. Opng/g [17]
+-35 Kt BR 7 50. Opg/g [18]
+3 RSD /NF 6.00%, i HBR K 48. 6pg/g [19]
ST 1R R A RSD /NF 5.00%, KB4 0.05% [25]
XTI IEIR e RSD /T 4.50%, kiR Ky 4500pe/g [26]
B 6 RSD /NTF-5.10% , KR h 4200pg/g [27]
e RSD /NF 2.30%, KithBRHK 102pe/g [28]
WA RSD /NT 4. 11%, KriliBRy 1121ng/g [29]

WA RSD /T 3. 60% [30-31]

+ 15 RSD /NF 6.50%, i tHFRM 0. 50pg/g [78-79]
N T feit Tk ICR A 99. 9% ~ 104% , RSD /T 1. 60% [80]
AIHEETE ELEEA S SR ECR R 100% ~ 104% , RSD /T 1.36% [81]
AR (1) JFRER N 92. 9% ~105% , RSD /NT 7.92% [82]
RLRCS f;i;ﬁgﬁi TR K 80. 0% ~102% , ;R 0. 10pg/mL [83]
. o RN Jinkg E N 91,0 % ~104% , RSD /NT 7.30% , KHiFRM 1. 00ng/mL [84]
BB W IR KRB ER TR E R A 97. 0% ~98. 0%, RSD /NT 2.70% , #6:HER 9 0. 001mg/L [85]

2.2 Hrfikik

B B A B N R R
etk BERIB R I Z R AR & B Y S A T
I S A A, HEXHRE A S AR AT A B R B
T BLIE B T OGS A AR A LER AR S etk sl
FES AT TRAL B, B 1B X (0 A R

5 - HERE 5 P B JR, SRR R T
TN S PR BE (W B R AR, A e M, I
IR ey () BsF fE ah B0 4 i 8 T3, T s A A
b i S ik T 40 1 YR 5 0 A AT 38 380 0 5 R 8
THIER, JHEAEAE R bR A Rk, e
E i, T T I SRR BR 4 0. 02mg/L, RSD 7]\
F2.4%, & 2ETRRE LR T KGR A 1 I
W, R A Shathfe , BEAR T 55 s &, BE A% 58 30 it
ARSI, AREEEELT S i B A H R )

T TR b A A T AD B | RRAIR T AR, R e T A

W52 A A0 ) P A SRR BH R 25070 SR F ol )
IKFERZENR Y 38 F T o Wi Ak BRS04 5 5 Bk
FERETREA RS R, BE RS R SRR
BeoK TR R 75X 5 TR T TR IR R T A
A9 v ) FRURT G, T 5 T I 5 55 SR ) B i, Ty
HPRIEH] 0. 11ng/mL, %77 R A RR A (4
JEW R AE B T T LA Rk e e A )T
P SEHT A QA RTRESIS B R
2.3 X BERISORIE

XRF & B A A sh b B i R Ve dr e
[ R SEV BTN SIS TR A SR | | b |
Kk, EAMBAREARE TR A XRF 3002 1A %
{51108 B XRF k058 A A R



514

B, A RIEAA A ) T ST R S AT I EOR A T

Ft

SRR TE AR 210 U PO PR, 78 G
H ) B, AN TR A ™ ) AN AN 2 5 3L i 06 o7
%, 10 5 i T 0 4 o A TR] JE AT 60 A% I i 44 i
RN AAS ] B R A 3G, AS R 4 ke 3
SR AR AL FEABL AR, R Ko RIS E & T8
JUEE

A v R S R R AR i
ARFR Dy 3, HLAD R R, X PR B VS YN (HR ik
K BRE s , B AR 18, g/ g, T T (03 vk i fIG
AEIRF] 0. 0200pg/g, A K H FRAH 2230 T [RIA
2T M T AR S SE RV R AR I, Bl
FH AT S R B AT AR NS R Sk A
SR FHRY A R R AR 3 2o et o 0 B R 3 R AR
i B T S BRI RE S 50, R A bR v 0 ST AR
HERNLR , BEREXT 220 2R IR 2 , B R 4R 2 7 AT
WOE, AT YRS A A B A R
o BEAE R RERE SRR EOR G , BE B ok
7 S5O0 RN SO0, FEARAS: HHBR

X T G v (RRE i, s b R B
R A, AT DR S Frvk e o a6 Rk il ] LAY
WA it P 2 2550 R P R80T, A ATk B TR i 3R
A R E R — HAR Y XN TIRA T AERR
HE RS o REBORZ 50 2 B0k 7 i A7 2R
RIE, IR T HIOCEMEMIE R, 2Lt % g
JEAETIRAIS 1 RG], R AR R
501 BARRBELL, Jr A IR 2 1121 g/, 25T
FAECSRA 8+ 1 BB R LU, A R i e T A1
i RSO B AL A HT ), KRR T4
BRSO i e 4 S g e R
TR RIS [0 S8 0 A 2 A R AT DL AL B, B8 1
b I A ) 7 AR
2.4 ekED:

FETE pH=4. 1 [ ZERERGE vh A 5 o 5 ik
7 i T ) S o7 A S €8 = e A ), R A AR
620nm Ak (W' 5 980 TV BE LA Eb, DA T I
ALY B, B RS BRI, W S R
SRR A B ok HA v 1 R R MR B (E
I J BB A8 78 M (0. 50 ~ 7. 00pg/mL) , H A& &
AN TR R TR R A ) RO TS
FFFEAT H e )

TR R SR A2 SR 3R X 2R A
Oy I A S v R A R AR T TR A TR
LUK HEST A R B A I R 1 P R A i
Z )7 PR AR B K HL R U e AR Rk

0. 50pg/ g, tLHLIIE 5 50 £, (LA E K0k 24h 54
o AR, AR R IAAE RIS | (L e
B ARF A pH (K BTG BE A5 | T 1R il
LRAEDTIE, M T U E AL S PR R IR ek
HEREIL Bt I T B AR & R 53, SR A6
FEREPNE +3Erh R R B PR B W T
VPR R A AT XREF (R T-BT R,

A BRI T R VR AR A BRAIG R
A RN E A P S R, X E R R A
A2, XA SR o R ZR % A I a5 X
LS 4, XA 25 Tl X S AR AL, RERE iR
H I 5 A P S B AR 0. 010% ~ 0. 50% 22 8] 1Y 95
IR AT DL A S ] L T R Al Ak
HBCE) AR U AT R
2.5 Leaikmig ek

BT S - RERmE T AR AR, i
O A WA () 4 2655 W A B, DT 55 7 200 5
(R SRR b2 52 B £ b G TR A S R MUk
J T At A A AR S ek
WS, ik fe e Pt g 25, 0 M 40 R 4 ol Bl
REAHFRES WP 5y R R 96
Bk | TR S 0P R - e kA
s~k ek AT X, R S AT S, Z T
e/ e s PRl T E - R R K
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TROAF €2, 1% 12 1 4G 00 B B 45 L 0 e AR AR )
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AT 00 5 S, 0 SR K R AR B AT
RO (03 7 1T A5 IR (i vk 1 R PR M, A 3
o 1) R AR AN e R G HH BRBEA B ng 0, &5
HER , (AN = AR, RG34 B A TR
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L5 T, Attt 1 HERE A T SRR A R
~XRF B0 - B T 1 56 A 1 IR 5 % 3%
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A Review of Research Progress on Analysis and Testing Technology of
Fluorine in Soil and Rock Minerals

DUAN Wen , SHI Youchang "

( Kunming Natural Resources Comprehensive Survey Center, China Geological Survey, Kunming 650100, Yunnan)

HIGHLIGHTS

(1) Alkali fusion method and pressed powder pellet method are adopted for pretreatment, which can basically meet
the requirements of different types of samples for fluorine analysis.

(2) At present, ion—selective electrode method and X-ray fluorescence spectromeiry are mature and stable, and
are widely used.

(3) The research direction of fluorine content analysis was prospected, and the pressed powder pellet—X —ray

fluorescence spectrometry was of great value.

Soil and rock mineral Nondestructive Analysis

samples sampling

ﬂ

Decomposition

ﬂ

Separation and Analysis

enrichment —

I‘ or |

ABSTRACT : Fluoride is one of the important trace elements of human life and health. A proper amount of fluoride
is beneficial to health. Excessive intake of fluoride will lead to dental fluorosis, bone fluorosis and urolithiasis, and
serious excessive intake will affect the human central nervous system, endocrine hormone levels and reproductive
system. The same lack of fluorine can also cause dental caries, Kaschin—beck disease signs and osteoporosis
symptoms and cause hematopoietic dysfunction. Due to the chemical characteristics of fluorine, the forms of fluorine
in the natural environment are very complex, and the transformation between different forms needs further study.
How to quickly and accurately determine the content of fluorine in soil, rocks and minerals is of great significance
for evaluating regional geochemical behavior and preventing fluorine-related diseases in humans.

In this paper, the research progress of fluorine analysis and testing technology in soil, rocks and minerals in
recent years is described. The methods, reagents and processes of sample pretreatment are summarized. The matrix
correction, interference control, performance and application status of different testing methods are reviewed. In
order to ensure the accuracy and reliability of the test results, it is necessary to eliminate the interference of metal
cation, matrix effect and particle size validity, select the appropriate pretreatment and detection technology, reduce
the detection limit, and constantly improve the accuracy and precision of the test.

At present, the commonly used pretreatment methods mainly include pressed powder pellet, fusion, steam
distillation, high temperature combustion hydrolysis, alkali fusion and acid dissolution. Among them, the pressed
powder pellet method is simple, employs nondestructive analysis, has high sample preparation efficiency, and can
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meet the requirements of pretreatment of fluorine in large quantities of soil. The fusion method can effectively
reduce the particle size effect and mineral effect, but different matrix samples need to use different oxidants, the
preparation process is complicated, and requires high experience of the sample maker. Steam distillation and high
temperature combustion hydrolysis are mainly used in rock sample treatment. The interference of metal ions can be
effectively reduced by steam distillation or high temperature combustion hydrolysis. The test results of the samples
treated by the alkali fusion method are stable and widely used, but there is metal ion interference, which leads to
low fluorine test results. The acid dissolution method is used mainly for the decomposition of some specific ore
samples, such as phosphate ore, and is rarely used at present.

The commonly used determination methods include the ion selective electrode method, ion chromatography,
XRF method, spectrophotometry, colorimetric method and liquid chromatography. Among them, the ion selective
electrode method is mature and widely used because of its high accuracy and good stability. The detection limit of
ion chromatography is low, but the test efficiency is low. X-ray fluorescence spectrometry uses lossless injection,
simple environmental protection and can measure multiple elements at the same time. The colorimetric method is
not accurate enough, the stability of the method is poor, the analysis steps are more complicated, and it is not
suitable for the analysis of daily samples. Liquid chromatography is rarely used at present because of the expensive
pretreatment equipment.

At present ,the alkali fusion method (accounting for 26% ) is widely used as the most important pretreatment
means, but it has many shortcomings, such as large reagent consumption, long process, complicated steps and
cationic interference. Further research and practice are needed to optimize testing techniques and methods. The
high temperature combustion hydrolysis method ( accounting for 13% ) and steam distillation method ( accounting for
18% ) can reduce cationic interference, but their cumbersome steps and special expensive equipment are currently
used less. The ion selective electrode method accounted for more than one third of the test methods. Currently, the
pre — treatment method using alkali fusion —ion selective electrode method is one of the most effective test
technologies for the determination of fluorine content in soil, rocks and minerals.

Pressed powder pellet method (accounting for 17%) has potential research value because of its unique non—
destructive injection, simple, fast and environmental protection, and the matching XRF method ( accounting for
29%) can realize multi — element combined measurement, which has significant advantages in stability and
precision. The future research direction of fluorine determination by X-ray fluorescence spectrometry will be how to
reduce the detection limit of the method and eliminate the particle size effect and mineral effect. Other analysis and
testing techniques are not recommended because of cumbersome procedures, expensive pre-—treatment equipment,
only certain types of samples can be processed, and limitations of testing methods.

As fluorine is a light element and its occurrence forms are complex and diverse, it is necessary to select
appropriate analysis and testing techniques according to the characteristics of sample types. The main research
directions of fluorine analysis and testing technology in soil, rocks and minerals and pretreatment methods are
focused on non—destructive analysis of samples, safety and environmental protection, rapid and other aspects, and
the main research directions of testing technology are focused on the establishment of multi—element simultaneous
determination. In conclusion, the determination of fluorine in soil, rocks and minerals by pressed powder pellet—

X-ray fluorescence spectrometry has important research value.

KEY WORDS: soil; rock and mineral ; fluoride; alkali fusion—ion selective electrode method; pressed powder

pellet—X-ray fluorescence spectrometry



