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Fig. 1 X—rav powder diffraction patterns

of phosphates—bearing kaolin
E-2—phosphates-bearing kaolin in western part of Yi-
angdong Mine; 2583-1-—phosphates-bearing kaolin at
—25m deepth of Yiangxi Mine;751-8—phosphates-
2 bearing kaclin at 85m deepth of No.751 drill hole in
’ Guansan Mine; Q-2—phosphates-bearing kaolin in
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Qingsan altered kaolin idepusity K—kaclinite; P—pho-~
sphates;Q—quartz
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Table 1 Comparing table of principal diffraction d value and intensity between phosphates in
kaolin and analogous minerals
E—2 2583—1 751—18 Q—2 BSEA ERBRERT |AHSERT | HEER
|

d d ! d d d d d d
10~¥m I lO'“’ml I 107 Ym I 107%m I 10~1%m I 10~1%m I 10~ m! I 10~ I
5.64 | MW | 5.68 | MW | 5,64 | MW | 5.66 | MW 5.68 6 5.72 7 5.76 6 5.74 10
4.83 | MW | 4.93 | MW | 1.85 | MW | 4.95 | MW 4.86 5 4,85 2 4.90 6 4.95 4
3.394] MS 3.49 | MW | 3.48 | MW 3.50 6 3.50 7 3.52 7 3.51 8
2:97 | S 2.97 i S 2.96 | MS 2.97 | MS 2.95 10 3.00 4 2.97 9
2.93 | VS ; 2,93 1S 2.93 | S 2,935 10 2,95 10
2.84 | W 2.85 . MW 2.85 1 2.86 3
2,71 | W 2.70 4 2.74 4 2.71 4 2.79 2
2.45 | W 24425 3 2.43 5 2.45 2 2.46 5
2.195; MS 2.21 | MS 2.18 | MS 2,202 5 2,20 9 2422 4 2.22 7
2.166] MS 2.160 9 2.005 3 2.17 8 2.02 3
1.89 1S 1.903] S 1.91 1.89 1 S 1.89 8 1.894 8 1.898 8 1.903 6
1.749 S 1.75 | S 1.749 1.749 S 1.749 7 1.747 6 1.753 7 1.754 5

| Woodhouseite Svanbergite Goyazite
|

B1Ui8R.
* The date from <Hand book for X--ray powder diffraction ditermination of minerals» 1978, Scientific Pabl-
cation, VS---very strong; S—strong; MS—middle strong; MW-—middle weak, Numbers of samples and their

occurrences are same as Fig.l,

® 2 ABBETHERLE (E—2) HHRBTRAS (ppm)

HESI B PXNRNAEEF b, 1978, BEMRM. VS—RE S—3 MS—ii; Mw—hg, SR

Table 2 Trace elements composition of phosphates—bearing kaolin (E—2)
Ba Be | S ' Al ‘ p sb Mg Mn Pb Fe
100 <10 I 160 000 | >100 000 || 1 000 <100 50 <10 50 10 000
cr Nl i Ca I v Cu Yb ss | K
100 10 i 40 | 1 000 ’ 150 <10 <10 300 5 000
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TR HE.
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Phot, 1 Metavariscites distributing along Phot. 2 Fine grain metavaristites on the bot-
bedding in kaolin (crossed polarizer, X 30, tome of E—4 form small spheroidal bodies dis—

E—4) tributing along bedding (crossed polarizer, X
30,k—4)
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BhR 3. BEHBARRETERSH, RRENL - R 4. E—SRETEBARRE, HR
ETEK, ol hma R mRiks 5, 8 Tk, KWL CETRENE, x30, E—5)
sSgE (EiTEE, x30, E—5) Phot. 4 Metavariscite spheroidal bodies on
Phot, 3 Metavariscite spheroidal bodies dis— the bottome cf E—5 with bigger bodies and
tributing along bedding with bigger bodies from more quantities (plainlight, X 30, E-5)

the upper to the lower, kaolinitic fine bedding
distributs partly around spheroidal bodies
(plainlight, X 39, E—5)

RbEROBERGE, BEHRIEE G 5). SRS TS, RREBEE2R/IET 1
B#4#, HBR—&AH500#m, /NH3002mAER, LK ATRERKSES. HBRREBER
%, HEROBROEREH (BH6), BERTALR, RREBEIRLIVIAZHFHEREB L
dk, MEZRMEBBERAEEE. TAWD, EHERBARRER LS BIFHRIEMRAE
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BAWS THEARREARLEREEWLE, Hh 6 ZHBANRRGEE, BZ2EMNE
HESHRIERRIE (ERMRE, x80,E—6) DEREH (R#EsE, x240, E—6)
Phot, 5§ Metavariscite ‘spheroidal bodies with Phot. 6 The section of metavariscite sphe—
concentric bedded structure(crossed polarizer, roidal body with more than one concentric

X 80, E—6) bedded structure (scanning electron micro—

graph, X 240, E—6)
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ME—3ZBE—6iH L EFIRFSH. K—EBBE+REL M—BBEBG V-BEELA. HFE: BRF (X% %
#RE 1
Fig. 2 X—ray powder, diffraction patterns of spheroidal metavariscite—bearing kaolin
The -order of distribution is from E—3(upp:r) to E—6 (bottom), K—kaolinite + halloysite; M—metavariscite;
V-—variscite ,
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Table 3 Comparing table of principal diffraction d value and intensity of metavariscite and

analogous mineral

1 2 1 2
hkl hkt
(10~1°m) 1 2(1074%m) 1 (10~ m) 1 2(10™ 'm) i
110 6.3 22 6.3 60 410,240 2.064 13 2.058 30
020 4.75 41 4.74 50 222,032 2.010 13 2.010 10
011 4.538 70 4.53 80 331 1.960 37 1.950 60
- 101 4.42 54 4.40 10 1.933 12 1.921 10
120,200 4.214 93 4.22 90 1.899 7 1.890 10
111 4.008 36 4.01 10 1.818 5 1.813 10
021 3.50 63 3.50 70 1.765 8 1.768 20
. 3.35 35 3.35 20 1.72 13 1.712 40
121 3.24 12 3.24 30 1.664 38 1.662 40
211 3.106 10 3.10 20 1.623 34 1.642 20
310,221 2.70 100 2.70 100 1.613 27
320,311 2.42 13 2.43 30 1.588 24
2.39 16 3.385 30 1.54 28
321,202 2.201 30 2.203 50 1.512 26
041,212 2.159 11 2.158 40

1—FHNER L ORREREL (E—6), BELUIGAR HA100315; 2—SBHEA, RETB TOXHEBRREEF
ft> 1978, HAIREELI10XZEMBMIETE L1005 2R, DIE L,

1—Spheroidal metavariscite in Suzhou kaolin (E-—6), the intensity is calculated on the basses of the stronggest
diffraction as 1003 2-—Metavariscite from <Hand book for X—ray powder diffraction ditermination of minerals» 1978,
Scientific Pablication,

HEE—5HME—6 AT Ed, BHB5.37, 4.81, 4.28713.92(10 "°m) Z R &, KR4
FEBSARNBRA P, REEVHERKPLHE.
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B3 RE—6HMLIEIEE, 7 OH #RIX HIAF/KEART WHZANBI, X TR
X HIABER W=l (364033, 33803k, 3120 HEFO PP, RFBWIHE B A XK
TR EBMAFEAHE A T HEHERAER b B R R R KCHE A R, UL LA S B EE
AVRAGRE: (E—1) 2y, AEEEWRTHEANEESE, SELES3 Hl
%2, AR, REEDXHIATEBRAAT HOSERKEWN. ZREGEHFMEOTHREAHR
Y B RE 4, WEHNSYA,
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Fig. 3 IR spectra of spheroidal metavariscite
1—The spectra of primary_sample (E—6); 2—The spectra
from differencial spectra method
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Table 4 Comparing table of wave number value of IR spectra between metavariscite in kaolin

and standard metavariscite (cm™!)

1 | 3450 | 3370 | 3100 | 1148 { 1062 | 1050 [905% 820 740 685 590 560 523 470 440 | 420 322
2 | 3450 | 3380 | 3120 | 1150 | 1065 | 1030 820 730 690 600 570 530 480 460 | 430 | 385 (335
680 595 570 522 480 450 | 425

3 | 3640 | 3360 | 3120 | 1160 | 1075 [ 1025 830 725

1—HMELS EHORREBEG (E—6); 2—TEHRA, FHL/EBE, 1982, BHEHRM 3—AREMBEED,

*905% MM BRI AR H VTSR L7151,

1—Spheroidal metavariscite in Suzhou kaolin (E—6); 2—Metavariscite from <IR spectra aggregation of mineralsy,
1982, Scientific Pablicationy 3—Sntheysied metavariscitet?; *The weak absorption at 905 cm™! is from residual kaulin

minerals,

SHRRTBRBATIE L (E—6) Pb¥oins
BRI TCER WK 5 o RPATR, EHEHRRE
B RA A L pHAE 4O, Ba, Pb, Ca % T,
EHE AR FERRETYWELHESK, EEH
AAREMHAETFHEREAT . LEomERP
P05, AlLOs f1 H.O E &1 HMis. WRIBEBE
AMEBLE R o (ALO0s;=32.26, P,05=44.93,
H,0=22.81) #fH, B FRREBBEAHER D
ik33%. BREEBRBANSHEERE, R4y
AXBDREDHEAFEHER ALY Y, ESIO:HN
HEREE. RIBRERAET HWAL/SI EHREER,

B ¢ RREBEAHZEHHEZE (E—6)
1— XA EIMER 4R, 2— B —eLUR AU e
(O BEE)
Fig., 4 DTA patterns of sphereidal
metavariscite (E—6)
1—The pattern from differencial spectra method;
2—The pattern of primary sample (E—6)
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F5 SRRTHELHERLHEERSY (%) ARBITERS (ppm)(E—6)
Table 5 Chemical position and trace elements composition of spheroidal
metavaristite-bearing kaolin (E—6)

1t # B 43 (%)

8i0; ALy Fes04 FeO TiO, MgO Ca0 MO K,0
29.78 29.27 1.93 0.036 1.16 0.11 1.053 0.004 0.11
Na,0 S10 ZnO 12205 SO; H,0% H.0 Hage* z
0.01 0.0052 0,011 | 14.75 0.19 16.68 0.66 4.52 99.58
Wt wxw W K 4 (ppm)
Be Si Al P Sb Mg Mn Pb Fe Ga
<10 100 000 | >>100 000 | >>10 000 <100 100 <10 30 6 000 <10
Cr Ni ' Ti ' Mo Ca v ! cu Zr Sr sC
: ' i
150 <o | 3500 | 10 750 | 100 | <10 100 <100 300

+ DRLMEHE LB MEHO MO L (BHTH MR F G § R RH R XS D,
% ¢ THEERRER(E—0) WREMHBF R TR IECOO)

Table 6 Electron microprob analysis of metavariscite nodule and cements (%)

—._ & o .
e tem P05 | CaO | BaO | ALOs | MgO | SiO; | MuO | FeO
B bR Sample 7 e

@ sEY) Blbck cements 0.41 2.49 0.44 18.31 1.42 30.06 0.10 2.59
#4454 Black cements 1.32| 4.85| o0.83| 18.16| o0.76 | 33.49| o0.09 1.75
$h ¥ FRIR & Pure spheroidal nodule 19.07 0.34 0.02 17.64 0.04 6.53 0.04 1.20
i ¥23RIR (& Pure spheroidal nodule 14.99 0.93 0.00 11.65 0.17 6.67 0.00 0.75
BiIR{X Spheroidal ncdule 12.12 0.19 0.00 €6.81 0.02 2.88 0.00 0.88
ER{k Spheroidal nodule 10.76 1.67 0.05 6.39 0.20 12.46 0.00 0.86
IR & B1%% outside part of spheroidal 1.23 2.41 0.00 0.94 0.41{ 25.86 0.02 0.28

AT SRR R ML R ST B A,
£ & HSIO &It iK7T 8%,

BFREBRSOWEN (R6) RREAGH PO & RFHFIKI4.24% ., AHRERGED
HIERML A 3819.07%, RGBSR PEL23%, REHFNED & PO, Xy MaEiiviss
TEEANHALERREDE L, MR e ERPRIANIR -, BTFEEIWERD
HPSIOA KM BRE. RREHSLABSIOERTERA 7%, HAB/HNRALY HKEY
TR, ZLMSIOERTFHTIRIY . REBMBEMX HEATHI W PHOREAFTAERFE, H
Bk, XFSIO.FEELIE R IR BN FESI/ALYL 1@ AR &, BT fLEA
PAEMBMENE S VARESBENER, XEHES—EEEHZBVRERE £, B
B, EREARIER FSIOHt A w1 8RR 2t B Sk 3R 40 7

= BT
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SHH TR KBEMT, REHHARBR, SBRVYH Ly RTRETRGRET . 8
Bt EMSEEEMYH RN LR BRY, E-rAEFRERKNRESNY, Bd5E
BEAR SR ARG 00 BB R TE AL 22 B 4 24 UL T BB A AL B BR T (1L & ™. IREBEMHRIA,
Fo B+ RS BRI R RO A EEARAEE. (1) ANLTXARKA BT
17 8% 1 W k40K LU o ALK L B S R A B R R B A OB AR B s (2)
BARTHMGEL (PD TUEPHOBRRSHE, XEEHAH S EmY LRGSR KT T K
HIBERTOAR IR, R SEHRER TE8, St XWRRE, BdBmRtERE
BRI R & K H R BRER LT

() TBHEERREHREHET

LeERHEMAE L RMEDRY, LHEARRERREHR.OBRER, RRESS
HAZELETHE L TFoAnEARNES L ALMER, HRK, REFIMEBRERRET
B BRA3.0 . XFAETR B EBHA A AR R R LGB B H B s 1R R BRI L,
RO BREGHEEBRBARREEERSE P MFRDBHREBBR T EBRHRAE. ARkt
PELEMN LETE BRMARRG DL A POEROFLADHEN, BoEARREREE L
ANE R BE L R IR b RIS SRR I T OB R A TR . W0 WA B B R R VR AR
Fifle SXRREIRLE 1R A IR SRR P BRI A AWTE R D, R R RRE
KEEBEARRE

WREESBIRIET DY L HERIRBERSE, LHERERDAEFHMAGREE, &
ARSI DERMRK. MTREHSEI S dnmgBREE, FEREFTTHELES
BB ARRE, FTFTEEAENEN, HERB/LFL2HTEHBARREHR. XTEAZHE
ARREZTEHRORELERED, ERRELTERIROBRERAET, WEEAHNTHE
BRI E %,

() RTPBOLEFR L EMBREHRR

B L RRE, BIEMALEERA— FAARKUEL2MEMBRERER, BELR
BRI BB AR R . R 2 — B RHFM RS L0 R R REREE AR, KA Hikhk
BB, XFEERPRAKIEERBBE, RFEHEHRREERT ERILH % A F i
U BHAES LT RBEANRREEE R RA PRSI, RAR RS LRGN & BT
AR S wee LR EHREAEAR Y, R T HRMme L0 ERREAHEER TRk
F7k FHefkaE e M, RMERMMIATIEmEM. SRR EHERY LR RO G T
ARBEHSE, EEHBMNEE L ENARY BHREMEEME, TV ERHRLHIERERM
POl E X E R,

EHEW IR, %A BN HA R ™ RE MR B X I hE), D&M RIS TE
ERDHRWE RS, AXHHEERER A B RER R SRR RV AR R A X E R
S, Ei—IiFB0H.
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- METAVARISCITE IN KAOLIN OF SUZHOU AND
ITS GENETIC SIGNIFICANCE

Zhou Guoping and Zheng Zhi

(Institnze of Mineral Deposits, Chinese Academy of Geological Sciences)

Abstract

Spheroidal metavariscite occurs in the lower part of the kaolin deposit of the
Yangdong mining area, adjacent to Lower Pcrmian organic-bearing limestones. Sphe-
roidal aggregates of metavariscite increase from above downwards and are cemented
by kaolin minerals. It evidently shows a concentrically layered structure under the
microscope and exhibits three intense reflections at 2.70, 4.224 and 4.538(10~'°m)in
X-ray diffraction diagrams. In the region of water molecular vibrations of the IR
spectra, spheroidal metavariscite exhibits three distinct absorption bands (3460,3380,
3120 cm™'), which are characteristic molecule absorption bands of the mineral. It
shows a very intense endothermal reaction at 190C in DTA diagrams.

Electron microprobe analysis shows that the content of P,Os in the spheroidal
concretions of metavariscite averages up to 14.24% and increases from outside of the
concretions to the centres. The cement composed of kaolinite and halloysite contains
P:0s 1.32—0.47%, indicating that the concentration of phosphorous elements in
spheroidal metavariscite strengthens towards the centre of the conmcretion.

There are two phosphorous sources: (1) apatite distributed in Upper Jurassic
volcanic rocks and dyke rocks; ( 2) phosphatic concretions distributed in the Lower
Permian Gufeng shales. These phosphatic materials were dissolved through leaching
of surface and underground water in the late stage of the formation of the kaolin
deposit, and percolated downwards to form spheroidal metavariscite throuh phospha-
tization of kaolin materials. The fact that spheroidal metavariscite develops in the
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environment with slow colloidal sedimentation indicates that the Suzhou kaolin de-
posit was subjected to leaching of surface and underground water and that precipita-
tion of the dissolved materials took place locally. These processes are responsible for
the composite structure of the Suzhou kaolin deposit with hydrothermal alteration

" features in the upper part and leaching and reprecipitation features in the lower
part.
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