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Fig. 1 Relationship between the concentration of apatite in P-bearing bed and the
P-bearing rocks
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Table 1 infrared absorption frequencies of apatites

| | POI™ MR R EEE (cm™)
oo | R X @
= vy v, v,

H40 | AfEREW (& R SBWULLE 1050,1075 jEBE B | 577 43, BIlW(E 605 | 325>276, A% 300 &t
515 | el |RE S| SRBKTE 1047,1075 BERD | 577 N, BBWE 605 | 325255,/ 302 &k
FI3 | [ERAELYE REEL) RWTE 1045,1075 IS | 575 X3, 8B4 603 | 320>270, 85 /0% 3024
HP36 | RigsE Rarit] BMRIEAE 1050,1075 jHBER | 575 5%, Bil# £ 603 | 325>280, T\ 300 &R T
S56 | mEEAESE & ) SEWBCE 1050,1075 BRI | 577 X, BIMAE 605 | 325>272, AL 302 4
JP45 | wNGRRE [ B[ 3RRMCEE 1045,1075 EBE S | 575 3L, BB E 602 | 325>273, M 3024k
F25 | AEALTE & B ERILE 1047,1075 ABER | 577 %, BOB# 7 602 | 325>272, A4 3024k
JP65 | MEmR ki) Jii| SEMEULEE 1047,1075 FHEE R | 577 X, BiEHr £ 605 322>275, 5/ /A% 302 &
H39 | KfEs#ed & G| MEURUCTE 1047,1075 FBEE | 577 X3, Bl 605 | 325>275, %54 305 4t

* KBr EFiE,% PE-783 RIMMENRET ENR,
WHRE: (L TEACEF =R HIER,

BIRALINEE R Ol MR , B RELAFT AR, S25.F13, HP36 B4 COi
B I, ifn H40,S56 . JP65 F25 FEML 43 BIZE 1456cm™ 1 1430cm™ b BREE/NRIGEH
BB COI & RAEM, BBt CO ETRUGEHRA £ 1455cm™ R 1450cm™
BRI, SR A COI BT IR &, BRI IEH A BRI, KA h
COB TR ik, TDITERN, AT EARNEYRAEIBhERNBERBKG, BT
RBUSHE R MEERE CO BT, RASMLREAELRL LE COIrET MRS
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Fig. 2 Infrared absorption spectra of apatites
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Fig. 3 X-ray powder diffraction data of apatites
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Table 2 X-ray powder diffraction data of apatites

B fr B d(R)

* 3.442 2.800 2.772 2.702 2.624 2.250 1.937 1.837
H40 KEHEW 3.446 2.806 2.778 2.710 2.630 2.252 1.939 1.839
525 E¥E 3.449  2.803  2.778 2.709  2.631 2.252 1.939 1.839
F13 BE e L 5% 3.435  2.801 2.773  2.706  2.627 2.252  1.939  1.837
HP36 KEHEW 3.445  2.801  2.776  2.704  2.624  2.251  1.936  1.837
856 B 3.442 2.795 2.773 2.702  2.627  2.250 1.935  1.837
JP45 BN 3.444 2.795 2.773 2.702 2.627 2.248 1.936 1.837
F25 BRELRE 3.440  2.796 2.773  2.705  2.625  2.250 1.936 1.837
JP65 MR 3.440 2.800 2.771 2.702 2.627 2.251 1.935 1.837
H39 FEEH TN 3.446  2.803  2.776  2.704  2.620  2.251  1.938  1.837

* RERBIKE,H d(A) #318 JCPDS &k,
Rk k: PHILIPS APD-10%%:; CuKa,; Z[E 40KV, 30mA; #aE, 58,
WAHE: CTRLEE AR Sokik.

£3 REDRTHUERS (vi%)

Table 3 Chemical composition of apatites (wi%)

op
&

HS P, 0O, Ca0 |TFe,0, |A1,0,} TiO,| Si0,| MgO| MnO| SrO F Cco, TR,0,

HP36 42.11 54.31§ 0.5%1 |0.08)0.13]|0.38|0.05]|0.08 «12 | 3.40 0.15 0.24 101.56
H40 41.90 | 55.45| 0.28 | (.03 0.02 |<0.01| 0.08 | 0.03 .14 | 3.00 | 0.34 0.50 101.77
S25 41.72 54.98 | 0.16 | 0.06 | 0.20 | 0.28 [ 0.03 | 0.01 .20 | 3.55 | <0.01 0.74 101.93
§56 41.86 55,29 | 0.08 | 0.01}<0.01| 0.58 | 0.06 | 0.02 .05 | 3.70 0.14 0.03 101.82

.11 | 3.82 0.32 0.14 102.53
.08 | 3.40 0.31 0.02 102.56
W17 ] 2.90 | <0.01 0.52 101.38

JP4s 41.80 55.23| 0.35 |[0.06 | 0.06 | 0.58 0.03|0.03
JP65 42.63 54.82 { 0.96 [<0.01|<0.01f 0.22 | 0.05 | 0.07
F13 40.55 54.51| 0.32 | 0.07 |0.32 | 1.80 | 0.18 | 0.04

o o o o o 9 O

WikE: HIERLBRERL HHER,

x4 BRREDBFLER

Table 4 Crystallochemical formula of apatites

o K2 R B A
Gy €y
HP36 | 9.3719 | 6.8827 _E:a,,,,i:e,,,o,sro_,.TR,_.1),_,,[(P,_,,'ri,,,,c,_,,),_,,0,231-‘,_,, AHKE
H40 | 9.3818 | 6.8935 | (Caso0F ey 0:5T0.0: TRy 01)5.06L(P2.95C0.04)5.0301:1F .00 MR EWIRE
825 [9.3819 | 6.8926 | (Ca, 5, Fey 150,01 TRy 01)5.000 Pa.saTio.01510.0:5.010121F .95 BEKA
856 | 9.3653 | 6.8832 | (Cay.ssFeq.01)4.040Pr.95510.05C0.02)5.0:012:1F .97 HBIRE
JP45 | 9.3654 | 6.8829 | (Ca,.y,Feq 03570 01)4.950(P1.94510.05C0.00)5.0301:1F 1,00 BB BK A
JP65 | 9.3690 | 6.8797 | (Cay.esFes.06)s.530(P1.95515.0:C0.00)5.050123F 0.0 83 ]
F13 | 9.3698 | 6.8936 | (Ca,,Fey 0:MB0o.0:5%0.01TRo.01)5.600(P1,50 T i0,0:510.18)3.0/0121F 0.2 BB IKE
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TABKRARTIM L TR ERIIT(ES) SREMN, WKL SREE TBEX, R
1K 736.91( X 107), B A& 21.04( X 107¢), (La/Yb)y 4 2.99—14.10 KB hH+ T E
SRR ME 4 o RAHBRXAHAERZER, JP65.556 FERLSMRBENR I TES Al
RBMULF13 BEEBRBRBEKTBMKANR L TESGTRIALMU, HERAEHRE. K
FREVHKANB LRI AHRRNLEL, FA(La/Yb)y X 6Eu FASEIEE (B 5) K,
ARPRAMBRENB K AEE EERRAND o

x5 BREPHLER (x107)

Table 5 REE contents of apatites (X 107¢)

" 5 HP36 H40 525 §56 JP45 JP65 F13

£ BEKRE ®IKE BIKAG BWREA @A BKAR BIKA
La 34.0 43.6 120.0 3.90 21.0 4.37 92.4
Ce 63.0 86.2 260.0 8.74 32.4 4.60 189.0
Pr 8.27 13.9 30.6 1.40 5.58 0.81 20.6
Nd 35.8 70.6 126.0 6.07 26.6 2.98 83.5
Sm 7.31 17.3 24.4 1.17 5.32 0.75 16.6
En 1.47 4.0 4.54 0.42 1.10 0.26 4.21
Gd 5.76 22.6 20.4 1.46 5.96 1.36 13.8
Tb 0.98 3.16 2.53 0.30 0.64 0.30 1.60
Dy 6.34 22.2 17.7 1.18 4.20 0.64 12.0
Ho 1.34 5.22 3.48 0.24 0.82 0.13 2.38
Er 3.66 14.0 8.72 0.66 2.10 0.32 6.54
Tm 0.52 2.0 1.06 0.10 0.30 0.10 0.94
Yb 2.94 9.80 5.92 0.36 1.36 0.20 5.70
Lu 0.47 1.16 0.56 0.10 0.20 0.10 0.90
Y 41.2 187.0 111.0 8.28 28.4 4.62 67.4

ZREE 241.06 502.74 736.91 33.88 135.8 21.04 517.17

WitE: EZUBAEXBMHADL HEF.

8 BEKARIEMR SR

BB KARREGIE T WAS T WIERS . EFRE R L TR IR ST
U AP RBKA ERARY: EHUERBOE“BEA X B NRAREELRR
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Fig. 4 Chondrite-normalized REE patterns of apatites
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Mineralogy of Apatites from Haizhou
Type Phosphorite Deposits

Xiong Xianxiao, Huang Shouying
(Geological Institute for Chemical Minerals, Ministry of Chemical Industry, Zhaozhou 072754)

Key words: apatite; spectral characteristics; crystallochemistry; Haizhou type
phosphorite deposits

Abstract

An integrated study of apatites from Haizhou type phosphorite deposits was made
in such aspects as their mineral associations, chemical composition, REE analyses, inf-
rared absorption spectra, and X-ray diffraction data. The results show that these
apatites were formed by metamorphic transformation-mobilization and migmatized meta-
somatic recrystallization, and might be classified into two types: fluorapatite and fran-
colite,

Unit cell parameters g, = 9.3653—9.3819nm, ¢, = 6.8797—6.8936nm. Crystallo-
chemical formulae (Cas oFe).025700; TRo 0 )s.00[ (P2.95C0.04)3.030121 Fo.s0 and (Ca,9,Fe;.0,Mg0.025r0.010
TRo.0)s.00 [(Pus0T15.0:810.15)5.070121Fo.5. These data further demonstrate that the formation
of Haizhou type phosphorite deposits is attributed mainly to deposition and metamor-

phic transformation and next to migmatization-metasomatism.
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