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Tab. 1 Analytical results of REE species in specimens from sections of weathering crust of granites in

Longnan and Pingyuan areas RE.O;/myg « kg
2 ® <240 BRRLH

i 4 B K N
ﬁ E Fe, Al Lﬁm % Fe, Al | H#Hl

H z |
P SRR sEAs & SR REE S S

7o)

AEA{ 11

AL LEERENAFE, ERK 15cm 5.73 | 750 94 5 | 849

B A2\HeERERAR, ERK sem 5.94 | 695 53 | 15 | 763

& ANRRAEERLY, mTRARY 6.00| 823 | 765 | 48 |1628

% BLIZHBE LR, #K0.5m 5.49| 163 | 172 | 47 | 382 | / / / /
# B2 |2 RALBETHH, HHY 1 Tm, B 0.5m |5.49 | 278 63 | 10 | 351 | 605 25 85| 715
% B3| 2RAR, B 5. 4m, HK 0.5m 5.79 | 403 54 | 20| 477 | 483 15 90 | 588
% Bd |2 RALE T#, H410.5m, B 0.5m|5.92{ 770 | 144 | 20 | 934 [1030 96 | 120 {1246
A REBENH, BK03m 5.41| 720 | 838 | 253 |1811 | 730 [ 200 | 7951725
FAURLESREABEXRAMA, K2.4m [5.7811240 | 278 | 177 {1685 {1740 | 130 | 348 |2218
FA32RAR, ¥ om 5. 95 |2140 73 | 403 |2616 2760 | 125 | 400 |3385
FA4|2RUEBTH, % 10m, #K0.3m 5.94 (3600 | 194 | 638 [4432 |4830 | 223 | 700 {5753
¥ Bl |REBBETH, BHL65m, B¥E 0.4m |[5.14| 776 | 400 | 560 11736 |1338 | 283 | 945 |2566
B2 2RALEAM, B2 .4m, HK 0.5m [ 5.47 (3150 | 215 | 110 |3475 14730 | 468 | 170 |5368
FB3|eALRE, B5. 4m, HK0.3m 5.68 {2800 | 755 | 40 [3595 [3380 | 185 | 1070 |4635
¥ B4 [ERAE, B8 0m, B 0.6m 5.92|520 | 218 | 65 [ 803|920 | 170 | 4251515
B |BRMLE, & 13m 5.79| 190 | 198 | 60 | 448 | / / / /
FClIBHABRER, 2RLEER 4.43 | 240 85 [1070 {1395 | 210 53 | 1130 |1393
FC2{eREBHH 4.04 | 730 63 | 575 11368 | 550 73 | 780 1403
¥ Dl ERABRE 5.39 |12J0 190 50 |1440 [1380 | 510 | 150 2040
¥ D2 | 2RAEEFH 5.54 (1700 | 360 | 45 |2105 {3000 | 380 ! 205 |3585
FE1 | £RABER, &3 6m 205 92 | 935 [1232 | 250 | 150 | 1100|1500
L E2(2RABLE, K6 1m 490 360 | 250 {1100 | 790 62 | 4031255
T EI&NAER LT, K8 6m 550 72 | 470 {1092 | 690 50 | 2109 950
FE¢ | £RARFTE, B8, #1lim 3440 | 262 | 283 |3985 |3740 | 250 | 3254315
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Fig. 1 Diagrams showing vertical evolution of contents of the three REE species in speci-
mens from various sections

AR1MEL1ATEL, TENSRARHNEPERSRE AR “WoHL” &, +
[B# RE B BE®, SHASRETBEHERTE B MEESRIEAFIIBRRNE
B . LLMtiEE R, REBTESEERBULSYESHMLETY. N X-THHE
SATERFKE, 243 0. 20mol/L MgCl, #EUG, EMEPBRTL—KKEGIEEHEEH
Rob, HETYAARE. FIL, BITAKN MgCL, #BS RE ZREHKEHEB FXHY, B
FTROKKERS, EXLSHLT RN, MALSERBLEPABRER, ENZ
RIZE %, BRTHREBEAKIBRET S, HZNEHEESRE

KEXTIREH LS R MEREAEER N LATIHLRLETHAEERES
BETEXEXUCENBE®, XESEKENUERRX. ETEMAKP RETHKE
pHXF 6.1, MRFHEVMRAELE, pH FE®—L, TRALFLHEEM pH 7 4~6 Z (8],
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Ei, §F RE /KA TTREMESE/N, (BEM pH £ 4T, &, SR EBIUKE. BTN
RE,O;, Fe,0,, ALLO, By RGN /R¥, 34 RE,O, mol/ (Fe,O; mol+AlLO; mol),
HRNF2 NR2RBREHNLEMR/N, RE TLHFRERE T Fe, Al KfE5 Fe, Al
BKEEAD AT ITRERE TR, A 2. 5mol/L HCl RELAT/E 89X BEH4T X 5
KMHYHEIN, GREXARBSABFHEKY (B—FeO (OH)) T2 H XK,
a—FeO (OH) (4+8¥"). «—AlO (OH) (—KEEAH) FHMULFHEER, RoRHA
HCI A RE BRE&. BKSEAYHARAYITTREE TRY.

£ 2 Fe, Al £ AP RE, Fe, Al A RKAAR R
Tab. 2 Mole numbers of REE and Fe, Al and their ratios in Fe— Al co—deposited species

& a3
i E | fd
e pH RE.O, Fe,O4 Al O, RE,O,
X-.10°° X107 X 10 Fe,0,+ALD,
2 Al 5.73 0. 35 25.3 12.95 0. 0092
A2 5.94 0. 20 21.3 13. 34 0. 0058
A3 6. 00 2.87 13.3 12.26 0. 097
& Bl 5.49 0. 64 25.11 65. 22 0. 007
& B2 5. 49 0. 24 27.05 30. 80 0. 004
1 B3 5.79 0. 20 2.76 36. 29 0. 005
& B4 5.92 0. 54 5.32 26. 68 0.017
Al 5. 41 2.72 7.82 65. 22 0. 037
F A2 5.78 0. 90 7.82 54. 92 0. 014
F A3 5.95 0.24 6.57 51. 00 0. 004
I A4 5. 94 0.63 6. 01 - -
¥ Bl 5.14 1.30 10. 83 0.39 0.116
¥ B2 5. 47 0.70 3.26 0.78 0.173
¥ B3 5.68 2.45 8.20 0. 00 0.299
¥ B4 5.92 0.71 9. 08 0. 00 0.078
¥ B5 5.79 0. 64 4. 88 14. 71 0.033
¥C1 4. 43 0.27 6. 14 67. 67 0. 0037
¥ C2 4.04 0. 20 2.76 46. 29 0. 0041
¥ D1 5.39 0. 62 3.76 62.18 0. 0094
¥ D2 5.54 1.17 14. 65 47.37 0. 0189

FYEES RE SRERERERR, FIE N £ TrA RN, B9 K & L XA
Fre, RECBESHE XAV E BA —EMHX. 7 0. 5mol/L NaOH REH 4, L
LOMBRYUOLHR H S HRIRKER EHX RERMKHERE  KERSSME TS
EYH, AR, EX - REERFRNEEKTF RE(OH), XX RE 4 &, B8, iX i
AR TLUARIBFERBENESWE. £8 15%H,0, # 2. 5mol/L HCI
BB H RUEH RE S G “HHESS RETH AR B IRERYE, EHHEER"
TR HE Fe, Al TR “GKEBILYIIRE"PH) Fe, Al § 2% JBURILERE, “HHL
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ZEBHEEITRS REBREM; N “AVRRSME XN X 5 XYM
SRR, RETYREEABEM EFHRENMTEGT K. BKBREN, ZERE
MESHBEER T, XMHZEEER TN KE R, HHEE oH BARKERER
L, SHAREGRE, ERELWERFHERFRIVEL T REWEXARBERE. K
Brsh, BHKSFHT RE“ B FMHEAHEHRARR S ERE T, T2A TRERNA
H Al 5 Fe B, \TIERFERHHRELTZERT, ENR—FERIEK, B
PAA X ST GO AT T T B 1A BR B SO A LR RN L9 MRS B K, A
A—O0—M—O—R WEAMREENARFAMITY M. ZEEHFRARELHE
B R AVR, EWTRENT A EMBAE), 4% R REUS, A8 HCI-H,0, 7 ¥
EfRRERE. G LR, XRSHENAEWHRESWH RE URLUFHEATHEER
RE, RINEHRZIABNEETHL.

A3 Aiutka A+ RE,AlLFe 9 B R f» B RIE
Fab.3 Mole numbers of REE and Fe, Al and their ratios in organic

binding species

g BE b RE,O;s Fe, O Al O, RE,O, HHC
5 pH X-10"*  X-10"*  X-.107 FeOi+ALO, /gy
# Al 5.73 0.019 0.75 71.3 0. 00026 0. 0030
A2 5. 94 0. 056 0. 06 42.6 0. 0013 0. 0016
# A3 8. 00 0.150 4.70 75.0 0. 0019 0.015
# B1 5. 49 0.18 15. 34 108. 90 0. 001 0.510
# B2 5. 49 0. 04 2.82 66. 69 0. 001 0. 023
# B3 5.79 0.07 4.38 81. 50 0. 001 0. 0038

# B4 5. 92 0. 07 4.20 92.59 0. 001

¥ Al 5.41 0. 82 21.29 251. 08 0. 003 0. 066
¥ A2 5.78 0. 57 12. 52 118. 67 0. 004 0. 0082
¥ A3 5. 95 1.31 12.59 112.79 0.010 0. 010
T A4 5. 94 2.07 4.01 51. 00 0. 038 0. 0047
¥ Bl 5. 14 1.82 10. 96 81. 50 0. 020 0. 097
¥ B2 5. 47 0. 36 3.51 53.75 0. 006 0. 027
¥ B3 5. 68 0.13 3.63 64.14 0. 002 0. 0049
¥ B4 5. 92 0.21 1.57 58.16 0. 004 0. 0061
¥ Bs 5. 79 0.19 2.07 36.29 0. 005 0. 000
¥C1 4.43 3.47 6. 57 120. 64 0. 027 0. 020
¥ C2 4.04 1. 87 4.51 78. 85 0. 022 0. 017
F D1 5. 39 0.16 6. 51 268. 7 0. 006 0. 0065
¥ D2 5. 54 0.15 4.51 62.97 0. 002 0. 0044

WEHS RE SEHIES AVNEES RENHENSBEENT LE—EHREE
HED. AR PEIERANEESRE SESREAHTES RE B R, F
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ECEHBERUEHFVNESSRESRESEESRESEER M KBS E<240 H
HEP EX ERBRENESSRE RS EHS REBEBRIHK XA,

2 HRAEXAZTHRLTIH EREL

EERERAERD, TEMTAMRAERYN LV WERE N EIBHREERP
EERENEA.RENEREFRETYFIRENTIBEALIRF, EHRET —4
BEMAA. HESBNELTR RN RE g8 RE(H,0) " SEFAESBLH . ENARAL
V- BEHEBF RE NRERL,  BENARFHBR L E—BB TN R, EPLUIEHRA
HBRBEAER O METRRLAENERDRER, EXKBRP BUECESH L%
EUREAEEREFPREN KD FRES ZUBEFERMIR SN BRERKE KT
REHOWREXE RERMUANEERSE K. —BIVIRAAE IEERBHHE
EYMHEBERTESHAITEERTF). i La** +H,CO, ==LaCO7 +2H" , H# ¥
W ¥R 107°, T RE.(COy); * nH,O B by 7E 1072 ~10"22 6], BAR XA T BRI FH R
& T RE* AR RECOT MERXHMKEBREULAY, R 4 P RRE Na,CO, 4
B # RE A% 4 B F 40K, (A REY 8 ¥ B RiA B % RE,(CO,); « nH,0 FLIEH
WREE, T Na.CO, (EH FREFHNER LT Y, EURKT PR EEFEETET Y
B4, RE Eo YR ATH# ABW E)e RE M RE(H,0) BB FEREE . AR
RECO B THERXFE. 3—FHHE .RE 5—LRR.BERR EERBRERESYWE
FEREOHR, REBRTREL ORI, B Y BAFLER R HAc A FF RE™ KB
pH EF—ApH B U E, REHF Ac” 5 RETHWESERT RE“FHKE RITH
CHCI, #hi$# ML Fe R XM, 28— F 4 85 F Ol E , 0 4 = E WA e R R mme
—TRTAINBR. ERLEYS, XL EYEERHE C=0,—~COOH,NH, —OH £
{r#MA 5 RE ARRAUBFHESE T RSB H NaOH B, XHEY S
REARESH FHREEERBBRT, IHANYTEMMTRHEEE CH,OMN, %
HRE—KEERAEYY,. BERE T H A G TRESMAEFS REARESE
FHAKER RZ EX— pH & TREK £ B E M UTIE S 5 L7 ¥ 15 F 4R 88 72 KAk
R EAMXEFNAEY S REMREEFHREEXTREBRHN, MREY 5 Ac iy
1t 1 BEMMERN Mg EL57~2.4 ZH, 5Z B8 1+ 1 554U ERFH
gk 2.19~2. 72 Z B, FTAETE— B &4 T &BE, T REF N SK 7P EER
MER X ESYFSEHEESKETYURBENE S NTTREERLFE. BN
REXINFRENRENBLEEER, EEIB IR IR RTEERFIECES TH
Bififk5 RE ARBEREEFERTH.

1% HAc—NaAc(Ac™ +HAc BB 0. lmol/L) B rhik Z R pH4. 5,5. 4,6. 5,
7.5,8.5 LN pH BK . AZRTHRSREHRSE, 140d HWREHRAZL, W EH pH X RE
EFEBATEEO. BN TILANRRESH L pH B8 L7, FHEE % B R 5% pH
AETAR, LURK pHS5. 5 A1 H K WMEE| Fe, Al B9/KBULIE B H A BRI 8EEE D
TILFLER N .
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2KSi,Al0;+2H* + 9H,0 ===A1,Si,0,(OH),+ 2K+ +4H,SiO,
Me** +nH,0 =—=Me (OH),+nH,0"
RE(H,0)2*+YHAc =—=[RE Ac, * H,0,_,* 7+ YH,0%;
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Tab.4 The influence of solutions in different media over solvency of

REE from original rocks c/ug > ml™!
&f@ﬂ»m ¢/mol « L™! Eﬁﬂ w_
pH C# B#
HAc—NaAc,9. 0X10* 3.95 1.8 1.1
470  0.68  0.18
5.8 0. 41 -
6.8 0.30 0.17
WS K PRI 2.0 X107 S BERENE 5. 1 X107, MMM 5. 10X 5.5 0.14  0.05
1074, X NaOH A pH 6.2 0.36  0.25
7.2 0.35  0.28
WERK K+ DL—XFER2.5}107 MEZ W 4. 8x107, & 51 042 0.43
XK 1.8X107, MM 1.9X107, L —RMMM 2. 8107, 60 012 0.2z
NaOH i pH 7.0 0. 05 0.19
7.8 0.08 0.21
[ HEBR (T ) . 40pg/ml LA NaOH i pH 4.1 0.53  0.06
5.4 0.20 —
6.8 0.14  0.21
EDTA 8.7X10 %,X NaOH ¥ pH 4.5 0.41 0.48
5.6 0.41  0.55
6.7 - 0. 43
7.4 — —
KCl 1.0X107%, X HCl 8 pH 4.8 0.32 —
5.6 0.36  0.01
7.0 0.27 —
Na,CQ; 1.4Xx107%,Lk HC! ¥ pH 4.0 0.23 —
5.0 - 0.28
5.8 0.27  0.33
7.0 0.13  0.35
H,S0, 9.9Xx107*,L4 NaOH {f pH 5.4 - 0.16
6. 4 0.20 0.15
7.2 0.06  0.07
PN 3 5. 4 0.22  0.08
5.8 0.09  0.38
BEEK 7.0 0.04  0.08

B T 3 AR BBk, B W B (] SE A<, 9P RE R B R, (H AR pH 852 7. 3,
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AW RE ¥ E/NF RE(OH), B ;Fe, Al K BEUTIEX RE* & R M F .

RALFEE pH £ 4~6 Z[HL, BRK RN TRABRBZEIRE TS, AYRAE
iR T B

RE 5EFN.ENBRESHTFEATEIBIRF  BAREMKBRYEAFTRR,
RE % 4 e RALFE a0 R B R By 2847, RV 32 pH E#EH]. R E+ A LTI TRE#
WATEHNERYESE LT KELEMYEFVY S REBETFZEMEEH,
RE Z¥i E .

G, ERERARTRLEITRET IR ERME WA 2.
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ke Hily
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1t ® (%% -C-0-)RE AL (0H) 5-mH 0 [H, k)™
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Fig. 2 Model diagram showing transformation and accumulation of REE in the

weathering crust of granites
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DERERAFRFIERET Y RE WLEESTH N IEES RELTESHE
PLEEE 3K 2R+ RE BHUFEHASNFE(BFIE C.E HE RE HIUAFHLE
EBEREW EUD. EVNEES RE S LT HAEREY, T Fe, Al FULIESH RE
EXITPEERK.

OUERERNUZFTHEEFENEIR . BHREHEIUR. REFH RE EFIN K
FPHBRLBE-RE TN RREBKEEF AV EVRRE FH KIS, THIR
BBE KB UMK Z Y RE . R EFE N — N KRR EZEE S, KIE
A L ERRIBRPEIBEE.

DERAFZTTH . TEY Fe, AlItLB25M RE BT —#, K42 R IBRNESE,
#H45 RE F—ERHRE.
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Transforming and Accumulating Behaviors and Existing
Species of REE in the Weathering Crust of
Granites in South China

Chen Zhichen® Zhuang Wenming Chen Binghui Honghuahua Yu Shoujun

Abstract An analytical method of REE chemical speciation has been established and
three kinds of REE chemical species which are activated species, Fe — Al co —deposited
species and organic binding species in the weathering crust of granites have been deter-
mined in this paper. REE of specimens from complete weathering crust exists mainly in
activated species with the exception of REE from Section C of Pingyuan Mine which ex-
ists mostly in organic binding species. Of the three REE chemical species, the activated
and the organic ones are closed related to clay minerals, but the Fe— Al co —deposited
species of REE has no such relationship. By testing REE solvency from original rocks, it
has been proved that the amount of REE dissolved in organic media are larger than that
in inorganic media. REE transformed probably in mixed organic and inorganic co—ordi-
nate complex ions. Complexing, hydrolysis, deposition and absorption of REE which
are controlled by pH value coexist in the process of REE taransformation and accumula-
tion. A preliminary model of transformation and accumulation of REE in the weathering
crust of granites has been proposed at the end of the paper.

Keywords weathering crust of granites, REE, existing species, transformation and ac-

cumulation, behaviors
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