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Table 1 Mineral and chemical compositions of the samples

t ¥ A H(%)

REEZ K FEFY —
$i0, | Fe,0, | ALO, | TiO, | K,0 | Na,0 | CaO | MgO
piyul=1 S d =1 %) 46.10 | 0.15 | 38.48 | 0.00 0.03 0.01 0.03 0.01
B kot qE,
=Eat 54.02 | 14.05 | 18.78 | 2.85 | 0.56 | 0.14 | 0.31 0.03

BE®T . BET. RELE
DLl AR A R . S N R SR AR R

. LKA SRETE

WEBIR AN, 8 LT RENRMX M LZ KM KM R, BREEFREENK
NEEAHT AN, FHit, REREME CX KA EEERSH, IREREETAERKA
EAG TRERGMI L. 8 KNERIBHE, A TEAE LT IR TERS
FEBBERAEEOE., Eik, EBEHTTUTERIR.

L EHT, TE pH TRkeL P SBFEENBARIXE

S HIFREC 100 HATR M4 A 1.00 52T 100ml SBARHEe RS 4> BIER S0m] Z{8K T
50ml e, HFIH HCI ##% NaOH B, M pH iHA RS pH; BEEY A A pH
RIAE Soml, SrAIIRMATR LR, AR, MERMGHEBRKN pH. Eh M, BEMEK
& (B ALO, # Si0, if. TRE). ERLAERNK 2. AR pH FRET PR, BHEBKE
H5EMATE® pH M ARRTHE L.

% 2 SUEHT, TEpH THK L HEHMENEREA'
Table 2 Dissolution of Al.O; and SiO: in the kaoline, in solutions of different pH. under

oxidizing conditions

RENS 1 2 3 4 5 6 7 8 9 10
B ¥ETH pH 2.00 | 3.00 | 400 | 5.00 | 6.08-| 7.00 | 8.04 | 9.01 | 9.98 | 10.99
B 13 XEH pH 1.93i3.00 398 | 421 | 450 | 4.60 | 4.67 | 487 | 535 | 7.85
R 13 REHE PR SIO. K E (ppm) | 4.63 l 3741225 [ 204 [ 194 [ 190 | 1.69 | 1.42 [ 0.80 | 0.52

B 13 KGR S ALO, KIS (ppm) | 4.00 | 1.84 0.48L0.20 005 o.ﬂ 0.03 | 0.02 | 0.01 | 0.02
-

N T | T )
BRI RIR T Li (203 469 '1020 1359315429 |62.59 |8885)72.72 132,50
l[ i

[ SLeg el B 21—23C , 2 @ N SiO- 4 ALO. fig.2 k.

ALK KA. SR b AR M. RITE R pH W ERRIK RIEET pH &, KR
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B pH RERBE. AEHATAR pH HSBH SiO, M ALO, KEX AR EMIET, _EHR

S10,

AlLOy

KR R R B (ppm)
3

M1 awtheE SNEBKESRENHESEpH XA
Fig. 1 The relationship between dissolution of SiO, and Al,O; in the kaoline and the pH of solutions
before soaking
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KL, mMEBRENESE. HRENLAZRNN:

Aleles(OH)4+3H20=A1203 ) 3H20+25102 ) Hzo

LR SIO, - HyO TT 2B RERTH, EMBILKRILKAILTE Si(OH), Bk, ¥
%% Si(OH);. SIOH)Y SBFRR. UERBEBH%. BRALRRNEAETFSM. &
A Si0, - H,0 FBRFFFE N T 45 5Ly

28i0, - H,0=Si(OH),=Si(OH), + OH "= --=§i

4

"+ 40H "
——Si(OH), + H,0
——+Si(OH)," + H,0

MEPMBRET, KR HERESS, AATEEL-RNEAE#HT. Ll 2K pH Kk
RAMTHERRET YRR,
Met, BT HEEAREEHEL, HOERILNBEEITT NTKETY, RAEER
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MY N A RERE RGOS, SRR 4 89 XSS TH o 4 85 R T4 g s A LA X AR
LELAEHBT, TR pH TA LR, &, SBRAR
MTRRKEREA CO. M55, REFELUEHA CO, KB KHER (pH K 4.00+
0.02: Eh & 492mV; CO, 3%k /&N 543.96mg /1) KiEE pH MERIER. LIEH HClL AIH
NaOH %R A A[E pH MI/KER. FiloA 22CAL. S HIFRE 1.00g 2L LH, a7
AXRF pH %W, BB, HERTHEE pH #Si. Al Fe Bz, RREK3.

*k 3 FEUXRHT. TFEpH T LheE. 5. SAIERIER
Table 3 Dissolution of SiO.. Al,O; and Fe.O; in the laterate. in solutions of different pH, under oxi-

dizing conditions

HERS 1 | 2 3 4 5 6 7 8 9
R HLETAY pH 2.04 | 3.09 | 4.00 | 500 | 6.03 | 7.03 | 8.00 | 901 |10.01
BH 14 REH pH 231 {418 | 502 | 7.38 | 8.83 { 9.26 | 9.35 | 9.39 1959
R 14 KEBE®EBH SIO. EE(ppm) 2239 6.63 [ 4.11 [ 288 | 1.32 1 0.70 | 0.46 | 0.41 | 0.25
R 14 KIEERTH ALO, % E(ppm) 450 | 068 | 0.03 1002 (02010431039 {048 | 0.56
B4 14 XISBRA P M Fe,0, % (ppm) 1.30 | 044 | 0.36 | 0.44 | 099 [ 093 | 044 | 044 | 044
BEL 495 [ 9.75 | 152.2 [180.00|66.00 | 1.93 | 1.18 | 0.85 | 0.45
gmt 0.29 | 0.64 |13.33)27.5 | 495 | 216 | 1.18 | 0.91 | 0.79

| 1

VARIFE R B BL K PE R % pH BIBEBER R, DLE e Lo, #TAa £ —HRiE,
HIBEERIE 4.

x4 FUEHT, BEKEETE pH TRK LD Si. AIHBRER
Table 4 Dissolution of Al.O. and SiO, in the kaoline, in CO,—H,O solutions of different pH. under

oxidizing conditions

KT 1 2 k] 4 5 6 7 8 9
BEHIATEY pH 204 | 3.09 | 4.00 | 5.00 ‘ 6.03 | 703 | 8.00 | 9.01 |10.01
T
RH 14 RS pH 207 | 315 4527701902 ]936 945 | 949 | 962
_ R . |
R4 XKEBERTEH S0, MK E(ppm) | 4.03 | 247 | 1.59 | 0.43 ‘ 075043 {039 | — |024
BH 14 XISERPH ALO; K E(ppm) | 3.74 | 1.17 | 0.11 o.osJ 0.14 | 0.15 | 0.16 | 0.28 | 0.30

33014 J107 212 | 1445 8.78Jj36 287 | 2.44 — | 0.80

FHEH. AF pH & CO,—H.O MBAEM T LKA, HEERMNEHIREEIREK
ZpHWFEMAR. B TALPAEAR, ER—-BET, OLPERERIBEN K
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BRK1HE OrPRERERRE pH=2) TAKRAKNERE, AREDPHE, BEK
BRI, AHBimEtE. BAREEMEAS. EPHERRIERN pH BEN, ENEMERT
BEMRABRENESR, WERSBEBRIR, TEREERMEIR, SOk pH &M4A AT
TENSSR. KB 8. SEBERSREHMAR pH X R MA 2.

7+ Si0,
7%t

~ 5 - Si0,
= &= ALO,
X I 24
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g =
z £ 3
* 2
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H
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pH '
M 2 CO~H,0HFEF, Lttt 8§ M3 CO,-H,0 thZP, Wk teher, #
BEREE SRERHBR pH XA I SR MANER pH BX R
Fig. 2 The relationship between dissolution Fig. 3 The relationship between dissolution
of 810,. Al,O; and Fe,O; of Si0, and Al,0;
in the laterateand the pH before in the kaoline and the pH before soaking, in
soaking, in CO,~H,0 solutions CO,—H,0 solutions

GHHFBERRERS, SBATE. SNEBIBENEREALPESRHEMU. EREL
B4, B pH~ 10 LIS, Hft pH ¥MIHA &, XAEREABRSKSEM, K+ Co,BTEX
SFH/MFHCO, RE. URFBIBKZHER LT YKREREH HEH. BTERE
#pH Fti&E, 8 SiO, MBEREERI — AR AMK. CO,-H,0O RRPEKR G PR, EERE
EE5EHATHEE pH MXE LA 3. ‘

3.F7F Eb. pH &4 T, AthiE. 8. SKBEREANKR

MTEMILE (k) ki, FRIBFEHEANSERA pH AX, MASERALE
JFHEA Eh BX, A, EEHH#TTAR ELN pH Fa4LdrE, £, &NBEREE. &R
EEERAFENHRME (CHO,) (ERRAEEF-ENHEAEN, BEFRFERTE
B) 5 En @R, LIBEK HERBHE. LA HCL FH NaOH Bk pH WHA. 45
FREX 1.00g 41 44T SOml gethe, 4> 5B S0mipH =4 AIBREKER, MARERZMHIED
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AR, WY EIRE pH, JFME Eh, BB HER 50ml T LR EA XK LN S,
B85, ZEDAD 10-15ml AL S EARBEE, U ERSHERGEL, BE. —<EHH
fa, MEMEE. & WMHEE. TRETE Q3CAH) T#Hfr. SRRES.

*# 5 FEpH. Eb &£HT, OLhiE, 8. SAIENEER
Table 5 Dissolution of Si0,. Al,O; and Fe,O; in the laterate under different pH and Eh

BME SRR | AR | BMETR |5 10 X SIO, | 10 XY ALO,% 10 XY Fe,O,| BEBER | KEEW
pH | %% | #(mg) | Eh(mv) ¥ B (ppm) ¥ ¥ (ppm) ¥ HE (ppm) WHH WHREH
1 0.8 243 104.7 7.3 315.7 14.4 434
2 0.4 257 87.4 7.6 210.9 114 276
4 3 0.2 269 74.9 7.9 103.4 9.5 13.1
4 0.1 279 58.2 7.9 78.9 7.4 10.0
5 0.0 335 29 0.0 10 — —
6 0.8 183 82.6 3.7 583 224 15.8
7 0.4 197 — 4.1 403 — 9.8
5 8 0.3 209 76.0 5.3 423 14.3 8.0
9 0. 226 413 5.2 37.8 13.7 7.3
10 0.0 303 4.4 0.0 1.4 — —
11 0.8 S 120 60.2 1.6 23.7 374 14.7
12 0.4 138 72.9 2.8 26.3 26.5 9.6
6 13 0.2 151 67.9 3.4 215 19.9 6.3
14 0.1 155 68.7 3.9 243 17.6 6.2
15 0.0 236 2.9 0.0 3.0 — —
16 0.8 78 38.0 1.4 13.2 26.6 9.2
17 0.4 86 40.9 14 11.4 28.6 7.9
7 18 0.2 99 €8 08 7.9 37.3 9.9
19 0.1 107 33.3 1.5 5.8 222 38
20 0.0 247 4.2 0.0 1.5 — —

LREWH, wHAERS, B BARRFEENRTR, BEFNLAKRLDREER, —
EWRBIBIERBEEAR. R, EFxKK+, EHFpH T, HANKBHELRIR
BAEh MEE, MEMNEFRIBEAOULHENMELORER, WKL W, B Eh ¥
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H, BREAIEARM. BHT. iR, B SERERNNE, SRR NERn
BMOEGHEM. R, BTSE. ER-BEEMH, SRR, SAERENEBRSHLRE—
RE. 7 pH AT Eh AREIR, BEEKR Eh HREE, KOBEBIBEHBEHL. X
BREHTEREHTALPHREKYT FHER, AMHEER PN HCO; SHTHARR
&R, BRNRUECANTHRMERIE.

AEEE, EREMHREN pH X4 T, X Eh 8K, BAEHREERNERT
BEEARSIRE), BEMBEHRARANER. Hit, KAKRAHTEMEE. &NT5R.

ERABPHE 70K, EEWM 6 SHM 13 BHMRARI HE X-HEXBRHIAL, &%
6 SRR, ZKBAE BSHAE. PHASERABEARKRA. RRBREH 274 X,
MBS THRNERL L X-FHRMHI, SREAM2SHAX, G4y, svo=
KBGO, SRALE 4. VIFEL T ERRILET YK EE S LT WA e,

4:263

4494 4435 4383

4807

5.00 20.00 40.00

R4 BRESERKALM X-HEMTHME

Fig.4 X-ray diffractogram of remainder of laterate after soaking

AFRANM I P B SKERERNEIA

TR R S, BRAXAYEE, KRS TR TIERE, LAREHESH
WNSET, AREERATRES®E, FEAVK, XEAHIENE LT HNER—aLis
MERRAREMMAEN. b, EEXRFTHRAFENILHE RAENR, a4t Pi8E.
B, SRBMERRITTRR. 20HFREEIL 1.00g T 100ml 240, mMAREE (10
—107'mol /1) WARAVLEREH 100ml, HEH., B¥, —ErtE/EMEXRRZN pH. Eh i
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LEW A, B OBREIRE.

EERANEVBRITER. AR ER. HARAOPATNE. TREH, hBTXER
MR, BEREAREFREN, g thmeE. & BRERTIBENYAEE, g
M. AMABEAORP. BT EMNRZERESESE, atds. RMEABETIBESENLEEE
R BE, AERERUEHNEEECHEKSEINERS, KRR EE R AT 0 R
F, BHENFBRIBEOYBRENREE. HHTLIER, 76 pH RN A LB K
F, £ F Eh 8K, WHEAMTE. BEBERIEMESERESR, BER Ly BN E X
4.

SR I R PN EEER

FEEGETRB M EMATH T LS A R B S0 & BRI BURY T A A B BR BRI
HKEFERAEMBELRAEMEY (EMAMENTEPERY), ABRERE (A
FeSO,) %% 6 X, LIERMARB=MEHEH KL, UREMKERERE (pH7) A3
B, S5REH, BREHRB ™YY pH —/&H 3-5 BEERPEMIKE (L Fe,0, 1)
— 4 20-50ppm; MK RKGEAEFER. Bn THE-HNY-A VIR
HME. FHES, RIFT¥#F S.N.Groudev % (1983) MEs LM LA HEREHRTE
B, BMBSRAMEYNREEYEEASHBREER, miaREfs, BRE&EG L
RS TRISRE L B EFEK. LN, 40, ALY, AV REESRETRTEEEEN
Hl.

A ERTRYHR, ERKNMRHNEARXHT. & BRESR; Ehmers, A8 1
B, BHHEESR: EXEAGT. bREHEN, A THISENERIBIENRES
£, . BRREMNSRSE R, M. AUUE GEEARLCFERE) MEIls%
EHEEEH.

—=. SERWTFT I BT — B

AT R (B EE, 198%6). HEH X ZMBE LT KHUER, —RELL =T
B, Bl e XALfER R, TR, RESENER. RELATLRER. S5FXH
BRI, AR E LR A, MRS IR cES R, BLT BRI
BRAEEOLE, DA o M EAIAH, BRI

£+ AR ER

TEWME S, ERFHMERFEIBREMETF. KSER (5A<FHEKHE CO, BIMK)
T e M. pH —MFEE 4-6, HER FEEEL S, MY, Ao A%
TYERIRE, FERSEESHETE. £EEYH pHS.6-6.0 AR KEL KERRE S
MK pH ME (FEKHA1:5), pHE—&HF9.020.5. A, SkBEAEHIN
k. H pH %&, Xf pH MKEREEFRTLUSIO, EXFE (G3%K) HWERMERT
B, MMt HEHMAL BEREKNELYMEEEMASIER. HimfF TRk
BTt EAE. PREELTY. Sy, RN EeyE Akt LR,

T BFAIBER

KAt Y EHEOERBRE, EH #HEMERR RS, B, ZETEE
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Experimental Research of Elemental Differentiations in the
Forming Process of Bauxite

Chen Lu'an

(Institute of Geology, Guizhou Bureau of Geology and Mineral Resources, Guiyang)

Abstract

On the basis of physicochemical conditions of bauxite forming obtained by geologic analysis. in this pa-
per the dissolving tests of () dissolution of ALLO; and Si0, of kaoline in the solutions with different pH un-
der oxidizing condition, (2) dissolution of Al,O,, SiO, and Fe,0, of laterite under the above conditions, (3)
dissolution of Al,0,, SiO, and Fe,0; of laterite in CO,—H,0 systems with different Eh and pH, (4)dissolu-
tion of Al,O,, SiO, and Fe,0, of laterite in the solutions of different organic acids with different concentra-
tion and (5) tentative test of removal of iron from hard clay by means of microorganisms are carried out. El-
emental interdifferentiations in the forming process of bauxite and consistency of expremental research with
geologic research are discussed. The results show that the interdifferentiation of Fe,O; with Al,0; is not easy '
-under oxidizing condition. Interdifferentiation of 8iO, with Al,O, is easier in the oxidizing and neutral to
weak acid conditions. In reducing conditions, dissolution and transportation of $§i0, and Fe,O,, preservation
and concentration of Al,0, are favourable when the system is neutral to weak acid. It is possible that bacte-

na, organisms, organic acids play important roles in the interdifferentiation of SiO, and Fe,O, with Al,Os.



