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(1) BHREBURFIEER M5 ~108 , Ak 200 ml A R8s [AEERE BRI I 2 1 2L 48
AH, FEEERIREH A 4 mol/L HCLIF#, HMEEHEHE, FIREMIBE 5 ha6,
XA EAERKTEES A FER (H.SO00 HE,

(2) FEET (16~18T) BAI~EK, BE (HSIO) AaE, BIEEERER.
Rz giEgitiE, MkitLkeEkitiE®+ i NaCl,

(3) MTEFERPIMA 0.5 mol/L NaOH #ixik, HpHERE7AA, FEBEEDPH
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Ref+R(1—f)=R° (2)
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Table 1., Experimental results of silicon isotope dynamic fractionation

in the process of precipitation of silica from the solution

30G; . N
=3 ' (mg) 8%°Sinss—28( %) RERE | SEEN
TR f
N2;510;+9H:0 TLIESIO: WSO RSO HRSIO: ) (a)
1 6787.12 1387.70 35.70 0.1 1.4 0.025 1 0.9996
2 8762.10 839.00 1013.30 ~-0.1 1.2 0.547 4 0.9990
3 5157.20 1050.90 9.20 0.1 3.9 0.009 3 0.9992
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(1) BRER BMWz THREBGERAGEK. BRORERRKGHEERMEEHRK
M3 2 AEMKN 6Si=—0.4%~ —0.8%, E¥ —0.6% (5 ) (&=, 1991); B4 %Si =
—0.6%~0.2%, FE—0.1%(7); BABIXSi=0.0%~0.7%, F ¥0.3%(4), BIk
DUBE A BERk iy 0°°Si [HER K —0.6%,, RAPIAMEER 6°°Si {HEE 0.3%, ML H RON
ERRIER SSIENTTZHEZEA—0.1%. XE5XRBEERL—BM (H2),

%2 FEBMRAHSOHEEACRAR

Table 2. Silicon isotope composition of some samples
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Fig. 2. Silicon isotopic composition of hot several mineral or rock samples.

spring water, sinter and quartz veins from

the Tengchong hot spring, Yunnan Province
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(4) AHER, THRESAEAEE RELTSKE., WAOELEX 104K EH#E
B HOE I 07°Si= —0.8%~—2.2%"", INE R HBFIRM 2 5T & d BB F A5 Mho*Si=
—1.6% (B 3)0, FHEH5INAHEEEME R 6Si JEFEMIL, HIAAkEE. T & drisk
A¥ARBEDTRLERMSEABRN. SRAERESERRRRE, K& R Kk LE
. MG IEHRE, HEEM oA, KRR E. BREMHMNER, KPIHERT KREMER
H.Si0s, B AINTES ., BMKIEEARMErE. BRNBREEREDT. BEABAZE,
BT Eh, pHIEFE, sEMLERITE TR, BRIV B, e R#EABKZELHTRET
M, pH {ET&E, = Hom2dmEAREEROMEIZBIIE TR, # KRR, BT
MO E B R, DLIEEEPT S B BE /D, FEMLEID DEIBER, ERBRAEEHOSIHE
RAK.
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EXPERIMENTAL STUDY OF SILICON ISOTOPE DYNAMIC
FRACTIONATION AND ITS GEOLOGICAL APPLICATION

Li Yanhe, Ding Tiping and Wan Defang

(Institute of Mineral Deposits, Chinese Academy of Geological Sciences, Betjing 100037)
Key words: silicon isotope, dynamic fractionation, experiment, application

Abstract

Silicon has no valence change in nature and is present mainly as tentra-
valent cations in silicon-oxygen tetrahedra, showing very small silicon isotope
equilibrium fractionation. Dynamic fractionation is the major cause for obvious
change in silicon isotope composition. One of the most effective processes that
cause silicon isotope dynamic fractionation is the precipitation of silica gel
from the solution. In our experimental study, a silica acid solution (H,SiO,)
was prepared at temperature (16~18C) by reaction of 4 mol/l HCl with
sodium-silicate (Na,S5i0;). The solution was unstable, and a polyreaction auto-
matically proceeded, resulting in silica gel precipitation. Silicon isotope compo-
sitions of the precipitates and the solution were determined, and the precipi-
tated/dissolved silicon isotope dynamic fractionation factors (a) were in the
range of 0.9990~0.9996. The experiment shows that silicon isotope dynamic
fractionation is controlled both by temperature and by precipitation speed.
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The faster the speed of silicon precipitation, the smaller the dynamic fractio-
nation factor between the precipited and the dissolved phases.

The experimental results have been used to account theoretically for silicon
isotope vartation of some mnatural occurrences, of which modern hot spring
sinters, siliceous rocks from black smokers on seafloor, weathering clay minerals
and Precambrian exhalative banded magnetite-quartzite show large negative
9%°Si values, whereas siliceous rocks from shallow-sea carbonate rock sequence,

on the other hand, possess obvious high §%°Si values.
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