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INTRODUCTION

The Institute of Geochemistry, Chinese Academy of Sciences, was
founded in February, 1966 and it is a comprehensive specialized research
institute with mineral resources and environmental science as its main
research subjects and geochemistry and mineralogy as its main research
orientations. At present, the institute has a total of 416 employees, of
whom there are 128 senior scientists and technicians and 131 medium-rank
ones, including three academicians of the Chinese Academy of Sciences, 13
doctoral student tutors and 41 master student tutors. The institute is
fortunate enough to have not only quite a number of scientists of great
academic attainments who are well known both at home and abroad, but
also a considerable number of middle-aged and young scientists in their
prime.

The key research subjects of the Institute of Geochemistry are
geochemistry and mineralogy. In geochemistry the main efforts are devoted
to basic research with the focus placed on ore deposit geochemistry and
environmental geochemistry. Equal attention is given to both pure and
applied researches on mineralogy with the emphasis on the development of
mineral materials science and new techniques of re-utilizing solid wastes.
The two branches of geoscience—geochemistry and mineralogy center on
coordinating the relationship between human beings and nature with
mineral resources, energy resources, ecological environment, geological
disasters, new mineral materials and new geochemical techniques as the
principal tasks so as to promote the development of national economy and
science and technology.

Now operated under the Institute of Geochemistry are the following
laboratories: the State Key Laboratory of Environmental Geochemistry,
the Open Laboratory of Ore Deposit Geochemistry under the Chinese
Academy of Sciences, the Comprehensive Experimental Station of
Ecological Environment in Karst Highland Areas on the Guizhou Plateau,
the Laboratory of Environmental Geochemistry, the Laboratory of Ore



Deposit Geochemistry, the Laboratory of Mineralogy, the Laboratory of
Mineral Materials, the Laboratory of Earth’s Deep Interior Materials, the
Laboratory of REE Geochemistry, the Laboratory of Physical and
Chemical Analysis, the Department of Information and Documentation,
the Laboratory of Technology, the Open Research Center for State-Owned
Land Resources Management and Natural Calamity Prediction and Remote
Sensing, the Research and Development Center for Natural Mineral
Water, the Research and Development Center for Nonmetal Materials, the
Research and Development Center of Organic Geochemistry, the Research
and Development Center for Supercritical Fluid Extraction of Biotic
Resources, etc. _ :

In the past 30 years, the Institute of Geochemistry has undertaken a
variety of research projects totaling about 1000 in number. Among them,
there are more than 100 state key projects. Till now, more than 130
monographs and more than 6000 research papers have been officially
published. The institute has won 203 Scientific and Technical
Achievements Awards including 45 state-level,” 125 CAS-level and 33
provincial and ministerial-level awards. _

The Institute of Geochemistry is not only the research base of
geochemistry and mineralogy, but also one of the important bases for
fostering qualified scientists and technicians. The institute is the unit which
has been authorized to confer the Master-degree tittles on those students
engaged in the five state-assigned specialties and the Ph. D-degree tittles on
those students specializing in geochemistry and mineralogy. Meanwhile, it
is also the unit authorized by the state to set up the geochemistry post-
doctor circulation station. Up to now, there have graduated 206 master
students, 94 doctoral students and 50 post-doctors.

In order to guarantee the accomplishment of our research work, our
_institute is equipped with a number of sophisticated instruments and
facilities including ICP mass spectrometer, plasma emission spectroscope,
X-ray fluorescence spectrometer, electron microprobe, high-resolution
electron microscope, S-100 multichannel analysis system, Tr-2550/LL
liquid scintillation system, radon counting system ( Series 20/2808 ),
MAT-252 mass  spectrometer, PE-5100  atomic  absorption
spectrophotometer, element apalyzer, (PE-2400 Series I-ICHNS), SGI



supercomputer work station, etc. :

The professional journals sponsored by our institute include * ‘Chinese

J ournal of Geochemistry” (Enghsh edition), “ Acta Mineralogica Sinica”,

“Geology and Geochemlstry “Bulletin of Mmeralogy, Petrology and
Geochemistry”, “Annual Report of the Open Laboratory of Ore Deposit
Geochemistry” and “ Annual Report of the State Key Laboratory of
Environmental Geochemistry”. - _

Under the guidance of the pohcy of “reforming and opening to the
outside world” and the strategy of “relying on science and education to
make our country modernized”, the Institute of Geochemistry attaches
great importance to the development of the two open laboratories and the
comprehensive ecological environment experimental station and places the
focus on basic research. At the same time, it will pave the way for the
commercialization of scientific results. In addition, the choice and training-
up of cross-century talents will be emphasized and further strengthened so
as to make the necessary contributions to the development of geochemistry,
mineralogy and other disciplines, as well as to the economic construction of
our country. '

Collected i in this volume are some of the research papers reﬂectmg the
developments in geochemistry and the achievements obtained by the
scientists of our institute in recent years, with an attempt to exc}iange their
views and ideas with overseas colleagues at the 30th International
Geological Congress. We wish this volume could offer a few common place
remarks by way of introduction so that our overseas colleagues may come
up w1th valuable opinions.

QOuyang Ziyuan
Academician of the Chinese Academy of Sciences
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(%) ® & HEE BnpE |EERDE SARY ERLOERE
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FeO - - 3.9 0.61 0.54 -
ALO, 031 6 15 13 91 10.22 16 80 5.41
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o, | - 0.02 0 47 118 198 0.10
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H,0* 0.17 0 38 200 ] 4 60 4 01 101
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mE ARERKSGAM-LEKERAERBERBERESTHMS, R

AS—LLRERKERH LR FAEES T, L BHAETRMLEFARLIERK

GARER, EARARKAEZL KEFHURAEBEGREARFRAE AAMAER
. TR B A AL AT AR CHAMEAR SR,

XiiE HERK HEHAEER KEZRIHA

ITERMBEAREAFRBE T RBHAER. BEFHENSEEESHERRTATIL
BARPETEZN A, BTAER LREXR SRR T RER A AR REATT R T KB,
B F 7K 44 15 518 B R EE 4> 81 29 374°C #0 0. 022GPa, B i, T 3R 3 9 K L 8| &b F B 1 R R
2, F S HuBR PIER K & BF T 57 9 U1 b B A 3 BR o FRA 0 K B B A
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AREBSMMBEBES RER. EREGEYESRESLE T BHEAY(LERF). AE
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B — AR 40 4340, TR E MR LHITE 472, FYPREIEREDNRA;OFFRR
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S RE RESHTERLEKERESE BAHFEY., LRAKEREESRERIRNEBEL
HETXETYWHES(E ETEMBA 645 S0 1890T, Gl A M8 &K 1205C, BLAER
B4 52K 1590C Ui B I, KM LR IBR G LT HENE, TRINKEHREF 10%EH, K
MUARTEERE —KE X LB h#T, Bk, TRIBREBANE—HSFRAGETHE - E
HEN, SHAEABEXZKAZGF TEEARERHATHY, HREIREREEETHERERET
BEAE—EREBENESC, RIMANESKERNEESRERPBERRKER - R
MR PEIIUTEM: OEFHEIEF KN TE - BARNEER T —HEUUTFHAERSER.
BEBETFKEFBRUMBE, RTESEFRES . H'# OH BTFEZHIBPRAKESRK
SF, REXAESBR H M OH BF., EXFHEH LIRS, H M OH BF 5 SO, &R
F ALY (I MgO #1 FeOMEH, RETTTHMER FSEE T RIS S HH, fn 2MgO + 2H
+ 20H — 2Mg?** + 40H — 2Mg** + 20 + H,0; SiO,+ 2H® + 20H — Si** + 40H —~
Sit* + 20°7 + H,0, RJF 2Mg*" \Si*T 40P AN MegSi0,c WNEBRAGRE, KFBEHAF
b, MELKEKETHE - BHRNERZNEMFEESE SO, MERELYPEFHES
HEEMRABVEMARLERNY, BMEEAFH#TTL. WM ERELKXHST SO, BE
AT MER, WM TESSEREADEVAEE. OBKBRAE—BRETHKAEER
PREMEAT EE, BMEATHEERKEETRELIBRI BSOS HEBEKY S0, #F
RNEREEP SRS AL HT, EREFHEN SN, OQHBERKAFRHNSHESH, MEER
B BOCH B, {3 R i A TR B 8 B K /DN, DT (8 8 I R R BE 4T o

2 BlaSKBIEAERTERFENE THHAS R PR

WRERERYU, BREF KR EHRRAFRAELES. EREEEGERKPFESHENLE
WP RFE)ERERE. RIEIHERTET Fe-Fe0; - Si0, - H,OK RN ERH KK,
B (3. 5GPa, # BEE 4 940C LU TR, BIE F KR I HBM RIS, SESBEELY
FeO, 4 Fe,0y Z A RRMET . MR EFAPIER (3. SGPa, B 1160C LA L) B, B R
KOEARENRRAAHE, HRFIBTERS Fe MENIEM LAY Fe HERN F*, 35
SiO, HEFHREGKEAMKMEG . HE, ERALRERFAFTEREERTRETEHA KRR
HEAEHD MEANRMNYLDEREHACRPSHFENHFHRGTHRITHN. BREAKSE
REAELREBRIER FO SN THEEZAMH BFHHM, YBEARN H BT XEERIH
Fe,0; R Y FeO, AT R &R FH) Fe N SBAT—H. AM, BERKIIEBHEIERERE
B FHFENBEATRAMNEREEN B TEA. ERREATH TRREHA: Fe + FeO3+ H0
— Fe30,(FeO+Fe;0;) + Hy— 3FeO + H,0, IR EEBRAT &K A RTRH40 69 K &Y B RS K £ )5
HHATHI R Y

3 AIRSRN AL BT S ET S R

EZRATRAMKHRERAGHERLRY, RARKFYWEEE AINGEERA . ERE
%), HBENEALEE 3.06Pa U E®, RITANREAMBREKEE, REEETBIER
KT AP HARGBERAERGEAER, XTERENBEET Na* K" \Li FRALER
BT A Gl A B R S ¥ X AP REAT BT A, TOAE IS K A RJE L H A1 OH ™ B9 7E & 7]
RE R IMEAER AP PR S ETHA S - OWEET AR BRET i HY #7 R
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A, T AP TR Pt M2t A AT AR AL BT nf R 3, 7T 1 OH™ H AT A a8, FF
L, BETRERKGEEEHNT AL FARRL K. ERABNREREHERTR= YT
BWTEAVERDS, XEE AVERSHAFHNLAES CaNa. Li HE AlLEAZERHAR, BAR
Ca.Na.Li SEHFE, LA EE AL FTESE H' S TEITBAMENEEFX AP*
TR IMEMER. BTS2 U RREAKTHRE, BRE Al ERIEHE Al RAH
EAEGHE H BFEE. BRECAHBEFLHESANAHMEREFELEAFTENR
Wi fEzElO) E T EBET H BT HAT YRS, L, SESETBERKS AP*H
Bt A B EL T S R A WM. AT, L. Ackermann! 'O %@t A5 24 T 1 #0840 B L 7 FE &
R, 7 MgO— ALO, - SI0;, 7KK AT 4RE T RAKNEREE. BITAN, EE KIS
EREAES(OH), BRT REFHIA (S0, FEMER SO.WEE K, MAMEENA
AHY B —4 S RMBEREAAKNER, MEXHARBERY, AiEETEETBER
K5 TFHANBRESEOITHTES H H OH B FHITRFFHMEE %,

4 EKEEE RS IG5 KRBT

A -EZREMBEFANSERMEIRAN, KEKBRIBTSER. TREREH,
EEEQG.OGPa)TKAH TZREHSRKEBHEEXHERFRIRSHINBEEZLTREH
B2, MARESNESKERIIKERE 0%AER)S LRAERERYENMEBET, MR A
HEMEREYE—EFRELAN ERMETILFAESHNRAE, REKBELR, —HR
PR ANEERHMEROHALUNER . T KEZGHETERERAMNEREBERS, EFH 3.0GPa
B, — M 7E 1800 ~2000C £ 4 ; AR BIHE WA b, #EA B KRG, P4 O 3% 38 I S 0 A #f
LR, AEERNHEERBREN. KA TRERGABEIRNERSERIMAKEY
ZLERKMXR. EMARE(E10% U E)HER —MEMATKEAGFTRETRENER
LRAALM =Y — BN/ EEEENRREYEGEMKES(H0.5% - 1%)HWEET, 4
BESK(ES 1.0GPa, 1000C LA, BRTY I EHRKBRK LRV W FGEY WEE, HFE
WA T LEEAMEER.

— A, KB RT IRR R E G S, S HEBKRA KB WS A ERE BN —FERNRR.
M ERZERZERTUES, BER KEFMIBFHOERAREYE R, EhE ESKERS,
BEARIEGNESZH. BEFKRESEARET RN, HREGEM TFAREKEAER
FRERTEMBA. MAKBEE D& EBRTIR R K ZH, BT B 5 & i Is R K ] 88
UUFMEREE: —HKUSZLBRNTERXREERRRBEES; 5 — 5K G hKER S
B, XA KRR RS A, BEXHEASBRERNENBEREE KB
REUTH, KEEEFHIBRERXKTR, FRKAEREEAEL, 5E 8 S AN NRER
R FESK, XFEE S. Takishima 1 H. Masuoka Fr 4t 2889 76+ Tolk o A4 P 0k .
REEF 4 4 B G AR IS R LA S G T YR R BT 0 FE R R A LR A K B B R E B Y
BHERS, BRBEEEEREM LA EMYRE, EhTFRGER KSR EERE, T6#EEE
HEEES T EKBESHANMRIET R &, RS R AR A EL R PEBAKRENE K
A, S KBRS T RS R R . AR IR R A9 OB B AR S (FRER S A 0), T TR K
FUTHEBERYBETETH FO ELB/E,

5 SFHBER P ES— L S I 5 KA 5% BB TR A AR A 1 i




5.1 AT RIS KZEHIEE AR 3 B &Y 1 B 0 75 4R 25 5] K

HEUTLAE B TAOERED; RIBE¥HAHIMRE, EXHXY 20km 2T, &
ERAZKNEREEU L, FU, PTHAEZ THBPRHKELTFREERS, TLER TR
WEEF R, B BT U FERER K,

FEM IR EE, BEE AR, MR E AT, i Rk YRR & A AR A2 L. HBHGK,
A B RK AR RR K, HEAME, BER KN EEMA, MERNERENS
Vo I 2R SR N o R IR R BE 738 KA BB 6 R R (O AR IS SR K & S B 46 L B3R, #E 1000°C
% L E 2g/cm® B, KA B S8 F R, 2 Tk, B, EETRERESET, €599
Bk EAAERRDNBIERKTERLFHEFHSRM H .OH f H0 BB & Wik, &
EXBELREARHUELHBTENSKERRET YN, HEFE—MAIR S KM BT Y
(UBRE FERFAE)WAEPRAT (OH) ™ &, B, KEFFZHANMET W KR
(OH) W AFENY, BREWMEAEEL TR EZEMRMBT WHE H BT, T 5 Mg
BRELHSREFEAMERANES H BT THEFN BT D HIE. B, HX0 0T KNEE
T R R A i sde — Rk

AR B MG K B0 1 S B B 7 % A AR AL B0 o, B TR R o, 4B S K B (L2 TE S
BRAERE, TUSKORERINFAE, HEFEKBEERERE, KM FEGYBERNEEB S
FHEME. EI, MRATE TRERAEEAMRER T BTS2 AREEH I, R % 44
FEIRMI, ETYARHT WERZ BFEEHBERKERYELETER Y X —HFHEH
HE. EhRFEL, BRETFELERENMN, FLEERD, TELEKREREE, EE
FXRFERETHRERD, FRMK, K EERNNRE. HEXFE - @170 K)
BXE FERL A T8 5% XA R E B R AR @ R R R, X F Al fE A B R K S nay 5
RESEBROENHFEENERNSRBERERTRIS, BWXTHRATBER KN ELE
RERMELIRER, EE—@HIAD K, EBHEREESHBELBZANLERNEFTES KL
GTHITHEBOERER. Y, ELE#F—SHRSERHN &G TRERKER, URK -
HoK-&R - ERILHEERANIRFR.

5.2 TN HEELIE PRI ST K

EHREEEMANIHESBIERKXRZENMW MBI NEIB—RRESEEATHY, =
REMERNERIED . XM RIKSHTHRRFENEL OME KEESF BN
TR, KE ¥ ERERSHEAGERARS. B, 2K KESR BT EZERE—F
BB, BEMB YR EKOAEERRRE D, RRSEAT BRNE, KSE R YR EEE
SZERI R o BT AT IR 4 5 T i 0 B AR K i T 0 T, TS T R 2R R R A e B
SR, FEMBRATLEESBER KT S TFRERR SR B, 7T LA N vk # HE
MEMARESHSBIER KEVHERX, BT FLREEMBEOER, FHFEAIRELR
MERSHMEERE R « HEE N g ENEREREBRERE X, RITIAA, BREBRSKEIR
RESKNES, ERPHESKTYNRBNAKRETRABE®R®. SKVYERETHBRAKS
BIEREFESKERET YNNI BETERSIZFEHRBH —MEE. M0 U. Peter $H LR
U, EHBT 5.4CPa 0f, A F A BEYHFRNEE THEFE S KERERIEMT, HTHIE
VA _E#ER, X &K WK R Y BT R A B R K N — B A BE . @ 5 1 T o Bk B
EARASHE, SR REBFLHNEHBEASTRNERSHIE, BB AXLBRETRS
ARKBKESRE URFEHEAEREEREFEVHELEFTE, RITAN, EEXEELFA
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B BT U TR & EREAGREAZ M, EEN TR, BAEKNGEREST
B, S04 AR T B P A A B I S K (B IS R AN SRR A . XL
KV T BE B I T 2 SRR PIRR, BE A RS BT 90 2045 s AT BRI JRBR L 7, e HB
BB TR R IR, SR A B — ARG R K T RA KR kA LR, 4 EAET RN E
HE, RAERALSEE—RUE MR, MRARERYRERK(WEREER), EXERE
et B2 b RS K I WA R FE IR T4t 4 B Bt B o 4 B R, LA AT RER A B R A
B B4 IR B R BORE . BRATE M, R T KRS A TEBE 5 €O, SO, \HFHCI FE R (1)
GEGFE, B, ¥ T RERMESD S ERBERMREXREE, FLFEREE LREREHIK
BHEBERRE T SRREFEELIERNBTR.

5.3 REFRASENEDNYTBHNEEURABBLHRIIXR

SRR R, BN % Tolk b B I Rk B R M AT RO M R E K B, R T ST B
AEE ERRER A AR RS RG T, ERITAEREE AR FSHEREOMTE
R E G, AR RS HARAT LTS, RANXBEENTRKERESRRNE
HEHNREFAENOEE, ERABEERRUTILARZT, S8 T /K G F 18 A ROKERTE
LR ZIRE LT, —E K IS SRS B KR IR Y 2 AR SR T 68 B E AR 9 0 SR 1 D MO R [ A
MR TR, B, EEXRURERT ORI LEEEH X F K9 EE.

DT Grgga SV ENERGELREAESKERPAL KA BN TS FHBRE
KA, TR AR, XFHRRBEHFZ HKEF . Bl E2E04, fI1A KU
(OH) MR RAHAXET YA BREGILHRERRBRE TR A, A% KE5HEL
EEMBREMENE, ARPKMEEENSEL THEFBENES . B, KEBLRHEHR
— A BERKESTYHEGHEER, SIET YR aYEEREANFRE. FREGBEMER
EATARBAARGTR, AAEISITERRFEMEEEZ TRRENREREKE.
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