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Study on the Raman Spectra of Natural Fluid Inclusions Under Uniform State
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Abstract: This paper studies the Raman spectra of the fluid inclusions under uniform state with
natural fluid inclusions as the research object, combining the two testing methods of laser Raman
spectra and the heating-and-freezing stage. It has important references for finding the ancient flu-
id properties under high temperature and pressure, knowing the phase equilibrium of the earth in-
terior material, the mineral dissolution, precipitation, and migration, and the function of deep
rock melting. The high temperature characteristics of H,O - CO,, H,O - CH, and H,O - CO, -
CH, mixed fluids were analyzed in situ by using laser Raman spectroscopic probe combined with a
micro-thermal platform. The influence of the non-polar molecules (CO,, CH,) on the hydrogen
bond water molecules at high temperature uniform state was mainly discussed.

Keywords: Raman spectra; fluid inclusions; uniform state; hydrogen bond of fluid water molecules
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Fig. 1 Raman spectra of inclusions at the normal temperature condition
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Tab. 1 Analysis of gas and liquid Raman spectra of fluid inclusions at the normal temperature condition

. . EX/ D ZONN AL PR S MIHE & 4 5 BEJR 96D 1 LU AR 20 4 (IR 70)
FrA RS el CO, CH, N, H, H,0O CO, CH,
08d3 -1 A YA T U AR R 96. 3 3.7 99. 5 0.5
08d55 -5 A W VR A A 5.8 92.6 1.6 98.6 1.4
08d59 -2 A YA T R A AR 98.0 2.0 98. 4 1.6
z-11 A YA R AE AL R 95. 7 2.2 2.1 93. 2 6.8
08d55-5-3 A T R A AR 98. 1 1.9 98.2 1.8
z-11-2 A YA R LR 99. 2 0.8 90. 6 9.4

2 HZRSHNE

2.1 BEMI—RKE(KE) TELZEIHNR S KL
HHE

) — R S T AR R R EOR A T B f 2 S

E 2 Renishaw 33t 8 30 5 LinKam 4 %4 E R mE 3 frs, Wik 3 el UG L —RE TR

Fig. 2 Renishawlaser Raman spectrometer used in 244y CO, (1 387 em™ ')A CH, (2 917 em™ ) Ay Hr 8

conjunction with LinKam TS R AE W T 2 TE AR AN KL B R




543 R KRR IR —RET B2 B orw 277
I ok R T B O E TR e A AR Y Y R 16 8% 51+ WA T R 8 2 5 2 T 9 AN BT D /) L R ]

.

s TAE B R B AL BT E (Chen ] Y, 2004)
T3 AN — R AR AS T M I L4 CO,
A CH, Bl 3 il T . 7K 23 1 A Wi it A4 o3
L B R A T — B S IR A AR X
R A R A T BRI 2L ¥ — 5 19 <A
RA TR K 23 7 89 B8 O FE AR o 4l 1 AR R B4 i

Wt 3t JEE R T e K o 1 B SR T (3200 em )
TEPHE AR B2 —RER 2Tk, RIS
AR ARR T CO, \CH, XK T S
R —& T A AE 3 — KRG T K 75 & 4

R AR B 73 1 N A9 O B 40 IR S RS AE
R A0 B A R 23 B 2 DI B R B o A

(X B 55 ,2004) , R B 38— RS T, K T2 Tk W —RE T HEEH & Eit it A 4580
FEAIFI4 (3 200 em ™' .3 420 em™ ') K A2 A8 Ak i) w85 A 5 #2,
9000F (a) ‘ A
8000 | ‘ ,1\ N1
7000 f\ 2000 [ Il
Fovad Loy 2 4
T 5000} ' MIW\M ﬂ?l‘WW = ol
4000 ¢ P = '“HH
= 5000 {‘{v',n"wf ":" [ = ‘h \.w Mﬂi"lﬁw N\ A M,
2000 y e \ " L yl ‘
1000 gl LVM e WW Hoo Er #‘ * M W ‘W%WM W
1000 2000 3000 4000 1000 2000 3000 4000
2 A (em™) $7 2 L F(em™)
=N=AE]
1o BT SARPZ B 2. 5 IR T SRR AR P2 K5 5 3. 35— RE T Hi = &l

Fig. 3

a.08d55-5-33;b.z-11-2
B3 H—ASHREERGTSEEERSTHREXIEE

Uniform for gas phase fluid inclusions under the condition of high temperature and high pressure Raman spectra
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Tab. 2 Raman spectroscopic analysis of molecular components of fluid inclusions in a homogeneous state (gaseous state)
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Fig. 4 For uniform liquid fluid inclusions under the condition of high temperature and high pressure Raman spectra
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Tab. 3 Fluid inclusions under uniform state (liquid) molecular components of Raman spectra analysis
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