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Table1 The cowehtion between I and other elenents n rocks
S0, Cd M DO Fe,0, M n0 K,0 Na,0 ALO,
r 0.195 - 0. 265 0. 029 - 0. 095 0. 98 0. 556" " 0. 153 0.409" "
P 0.185 0. 069 0. 847 0. 521 0. 508 0.000 0. 298 0. 004
P,05 TD, Sr Ba As Se v SSL
r 0.118 0. 119 -0.233 -0.048  0.38 " 0. 489" * 0376 * 0.489" *
P 0.425 0. 420 0. 111 0. 744 0. 007 0.000 0. 008 0. 000
S0, Cd M DO Fe,0, M n0 K,0 Na,0 AL O,
r - 0. 421" 0.637 " -0.173 -0.223 - 0. 040 - 0234 - 0. 083 -0.223
P 0.013 0. 000 0. 329 0. 205 0. 820 0.183 0. 641 0. 205
P,05 TD, Sr Ba As Se Hg SSL
r 0.975 " -0.323  0.555°" - 0.150 - 0. 101 0.179 - 0. 141 -0.313
P 0.000 0. 062 0. 001 0. 398 0. 569 0.312 0. 426 0. 071
r ;P ; SSI: ;o (P 0.05); * * (P<0.01).
1 s F K, A] S¢ As V ,
0.556 0.409 0.489 0.386 0.374 F P Ca Sr Si ,
0.975 (P<0.01), 0.637 (P<0.01), 0.555 - 0.42L
150—2000mg* kg ',
100—20000mg* kg |,
, , K Al
3
, Yo .
R , 487. 74 mg* kg 1,
10. 8%. (3.200 )
(3.04% ) (3. 1P );
3.00% —5. 96% ,
2. %% —
10% . (11. 670 ) (15.84% )
(2 11. 03% 11.15% ) ( 26.98%
24. 0P ); (3 19.9%, 13.74%  10.80% ) (42. 65% )
(12.3%%0 ).
20% . )
45. 6% ,

(> 30% ).
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(1) > 70
(2) < 30%
( ) Mo Ni ,
: , Mo Ni
\ 10000 mg* kg ', 20%.
, ( Mo Ni ,
) 8% , p ( P,0s >
20% ),
(3) 300 — 10 ,
400—2000mg* kg ',
4
2 2 :
F Cu (r=0.446) Mo (r= 0.425);
F
2
Table2 The cowehton beween F and other elanents in w ater
Al Pb Ba Ca Co Cr Cu Fe Ti v Zn
r Q161 — -0.167 - 0.038 0. 330 - 0. 446 Q0 325 - 0.013 0. 033 0. 296
P 0 404 — 0. 387 0. 846 0. 081 — 0. 015 0 085 0.947 0. 866 0. 119
r - 0208 — -0.105 -0.1600 -0.206 -0.152 — -0.155 -0.250 -0.164 - 0.131
P Q0 237 — 0. 556 0. 366 0. 243 0. 391 — 0 383 0.154 0. 353 0. 459
K Mg Mn Mo Na Ni P Si Sr Se As
r Q0126 0.167 0. 088 0. 25 - 0. 064 — — 0012 - 0.191 — —
P 0514 0.386 0. 650 0. 02 0. 741 — — 0951 0.321 — —
r -0125 -0.148 -0.253 -0.186 -0.068 -0.175 — -0.186 -0.139 -10.108 - 0.1%
P 0 483 0.403 0. 149 0. 293 0. 703 0. 323 — Q0 294 0.433 0. 42 0. 368
5
3 3 :
F P (r=0.866)  Co (r=0.479);
F Ca (r=-0.436) Ni (r=0.396). F
P (r= 0. 804).
6
4 4 :
F P (r= 0.580), Ca (r=0.606)  Sr (r=0.822);
F Fe (r= - 0.411). F
P (r=0.512), Ca (r=0.543) Pb (r=0.473); F Na (r=
0.394). . .Si (r=0.352).
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Table3 The correhtion between I and other elem ents i acetic acid
Al Pb Ba Ca Co Cr Cu Fe Ti A% Zn
r 0214 - 0.065 0.244 -0.46 0.479 " -0.029 0.452 0 065 -0.264 - 0.019 0. 065
P 0 266 0.737 0. 202 0. 018 0. 009 0. 883 0. 014 0 736 0. 166 0. 922 0. 737
r - 0250 0.056 - 0. 184 0. 083 - 0. 141 0. 148 -0.082 -0 276 - -0.253 - 000
I3 . 154 0.752 0. 296 0. 639 0. 425 0. 404 0. 645 0114 — 0. 148 0. 697
K Mg Mn Mo Na Ni P Si Sr Se As
r 0 153 - 0.309 0. 031 — -0.003 0.396 0.866" " 0223 -0.270 - 0.074 0.336
I3 0429 0.103 0. 872 — 0. 989 0. 033 0. 000 0 244 0.157 0. 703 0. 074
r - 0094 - 0.043 0. 092 - 0.203 — -0.103 0.804" " 0112 0. 191 -0.198 -0.19
P 0 597 0. 809 0. 605 0. 251 — 0. 562 0. 000 0 530 0.280 0. 262 0. 467
4
Table4 The correhton between F and other elenents in niric acid
Al Pb Ba Ca Co Cr Cu Fe Ti AY Zn
r - 0313 -0.060 0.325 0.606 " — -0.170 0.196 -0.411" - 0.321 0. 127 - 0. 08
I3 0 098 0.756 0. 085 0. 000 — 0. 379 0. 309 0 027 0.090 0. 511 0. 656
r -0220 047" -0232 0.543° -0.112 -0161 -0.108 -0.271 -0.082 -0.272 -0.123
P 0212 0. 005 0. 187 0. 001 0. 527 0. 362 0. 543 0121 0. 645 0. 119 0. 487
K Mg Mn Mo Na Ni P Si Sr Se As
r -0295 -0048 -0.270 -0.214 -0.301 -0131 0.580°° -0.031 0.8Y7 " - 0.188 0. 101
P 0120 0. 804 0. 157 0. 264 0. 113 0. 497 0. 001 0 874 0.000 0. 329 0. 603
r -0079 -0.013 0. 024 - 0.057 0.39% -0.054 0.512°° 0.352° 0.097 -0.108 -0.075
P 0 657 0.942 0. 891 0. 748 0. 021 0. 760 0. 002 0 041 0.584 0. 543 0. 674
3 5
F Al(r=0.516) K (r=0.575); F
Ca (r=-0.428), Si(r= 0.395) Se (r= 0.468). F
Al (r= 0.663), K (r=0.718)  Ca (r= — 0.449); F
Si (r=0.425).
5
Table5 The correhtion between F and other elements i leached residues
Al Ba Ca Fe K Mg Mn Na P Si Se
r 0. 516" " 0.102 - 0.428 0.061 0.575 " -0.281 -0.167 -0.187 - 0.181 0.395 0. 468"
P 0 004 0.599 0. 021 0. 752 0. 001 0. 140 0. 388 Q0 330 0.349 0. 034 0. 011
r 0. 663 " 0.295 -0.449" - 0.134 0718 -0.313 -0.134 0021 - 0.288 0.425 0. 157
P 0 000 0.102 0. 010 0. 465 0. 000 0. 081 0. 464 0 909 0.110 0. 015 0. 391
CaF, , , [6]’
, pH ; H
, "l CaF, 18C 0. 0016 , CaF,
( ) ;
Ca , Cal;

Al , 1
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STUDIES ON MODE OF OCCURRENCE OF FLUORINE IN ROCKS

. 1 2
XU Li-rong LUO Kun-li
(1 Deparmentof City Development Unuwersity of Jidan, Jidan, 250002 China
2 Institite of Geographical Sciences and Natural Resource Researcdh, CAS Beijng 100101 China)

ABSTRACT

Sequential extractbn experinents w ere used to detem ine the mode of occurrence of fiorne n rocks n
his paper. The results show that F' correlates positively w ith K and Al in rocks and there is also sgnificant
positive corre lation beween F and P i rocksw ith high F content inwhich F is lkely to occur as fluorapatite.
N egative correlatbn is found between F and Ca i leached residues. Our data suggest hat F occurs as water-
soluble canpounds and carbonates-associated n carbonate wcks and phosphorite rocks. However n siliceous
rocks black shale and carbonaceous shte Fmanly occurs in stable can pounds which are not dissolved in our
solvents.

Keywords florne mck, mode of occurrence, sequential ex raction experm ents



