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Scientific significance of study of hydrogen and oxygen isotopes in
hydration water of salt minerals and determination methods

TAN Hongbing, KONG Na, ZHANG Wenjie, SU Zhiguo
(School of Earth Sciences and Engineering , Hohai University, Nanjing 210098 , China)

Abstract ; This study aims to develop a method for precisely determining hydrogen and oxygen isotopic compositions
in hydration water of salt minerals, to understand the mechanisms of hydrogen and oxygen isotopic fractionations in
mineral fluid, and to provide a basis for their geochemical applications. Based on an overview of previous study of
hydrogen and oxygen isotopes in hydration water of salt minerals, two general salt minerals, gypsum (at the early
sedimentary stage) and carnallite (at the late sedimentary stage), were selected as typical minerals. Through
laboratory experiments on isothermal evaporation conditions and natural mineral analysis, a new method for
extraction of hydration water of salt minerals was established. Experimental results show that an online method can
be used for rapid analysis of both stable oxygen and hydrogen isotopic ratios for salt mineral hydration water using a
carbon-reducing furnace connected to a continuous-flow mass spectrometer system ( MAT253) after extracting the

gypsum hydration water offline.

Key words: salt minerals; hydration water; hydrogen isotope; oxygen isotope; isotope determination method
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Table 1 Results of experiments on dehydration conditions of carnallite and gypsum
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Table 2 Methods of dehydration of carnallite and gypsum hydration water for determining hydrogen and oxygen isotopes

) $iJE/mm R FEfhi/ g Ji K LR/ °C S /Pa AT /min - R BEEE/C ZR
pag=d <2 i o 0.5~1.0 380 <10 50 -50 =Ny
i <2 USR] 0.5 280 <10 30 -50 PRFF A

REGUESE 2 M E 5 ik B AT REME X EREALFL ZKoo4 A J1 £L 2 A AR Ot A-1 K A -2) PG
TACILAE AR S AR 2 HET T 2 RIE (3R 3) , A B R IUGRTS 2 YA B SCRYEEE , 5 3 Wil e 45 - K
Wik A B ORI R 3, W A1 (8, 8y ) 3 WREE R 435K (-4.830%,0.379% ), ( —4.850% ,
0.363% ) ,(-5.670% ,0.359% ) ; Ye i 41 -2 (8, , 815, ) 3 URZE R 5K (-6.740% ,0.291% ) , ( -6.360% ,
0.230% ) ,(-6.060% ,0.226% ) ; £1 %% (8,, Sy ) 2 &5 H 435 M (-8.150% , —0.470% ), ( —7.930% ,
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-0.397% ) o ERIRAERE PR —EL 25 i AR — Bl 2 A W o Aol /I O A SR R 2 M LG, 6, AR 2 I I
fies , AELEATI 5 [R)— e dh Z U E A5 R A F BB AHIEZ R |6, fELE 81, TEARHEZE AR METR 22K, A&
ok H (RO ZR FOE N E YR 228 O [ AL 3R R — DR 2, 55 A 023 K i — B AR IR 22X L[R]3 1Y
ML O FAEZR AR, Fhen] WL, il B 2 B s K (3R 2) PR ER B Se i 75 15 I Eh 2™ W 45 /K= ml 5
M, =T RGRZET EANE (E-5 FAA TR ZE RN SR IE s B, A 1 T Sl & i Pyt — 20 JF e I
ARYBIESE .

4 SZitERE *3 ANAAELERKHMORNEZEENELERNTTELERIEER
Table 3 Examination results of reliability of hydrogen and
RAE ARAERFT WL MK H oxygen isotopic data of carnallite and gypsum hydration water %
O [RILER Sy S LI g AR AR A oy By BRIER oy bIEIRDE Do bRMEDE  owo BRIEDAL
W24 B A 1Y R R AR Ferdfi-1 0.479 0.277 0.011 0. 006
K4t K S R AR B R K —BEE Hpdfi2 0.340 0.197 0.036 0.021
TR 0 T2 R R (S, A 0. 156 0.110 0. 050 0. 036
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