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Fig. 1. Infrared spectra of constitutional water in different positions of the same
water in pyrope from the Liaoning No. 50 pyrope grain from the Liaoning No. 50
kimberlite pipe kimberlite pipe
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Fig. 3. Infrared spectra of different positions of the same pyrope grain from the Kuan-
dian alkali basalt in Liaoning
H: fresh grain; I: transitional area between fresh pyrope and dark altered materialy J: dark

altered material
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Table 1. Composition of hydrcus pyrope from kimberlite and pyrope from alkali basalt

BOOR Si0; TiO; | Al;:O; | Crz0s | FeO MgO | CaO |MnO |Na,O| K;0 | HHAER
LN 50-IR-01 41.5 0.60 15.55 | 7.10 7.77 | 19.74 | 6.49 | 0.21 [ 0.06 | 0.00 | &{aFIE
LN 50-PY-11 41.3 0.55 17.18 | 3.95 10,11 | 18.60 | 5.82 | 0.42 | 0.00 | 0.00 | &EFIE
LN 50-PY-18 41.1 0.21 19.39 | 2.01 8.09 [ 21.83 | 4.40{ 0.13 | 0.05 | 0.00 { &1aFIE
LN 50~PY-25 42.4 0.17 15.71 | 7.47 7.06 | 20.25 | 5.42 | 0.24 [ 0.00 | 0.00 | &AFE
LN 50-PY-26 41.4 0.82 19,78 | 4.47 8.50 | 19.50 | 5.09 | 0.01 | 0.05 | 0.00 | &aFIE

GT-1 41.2 0.47 21,60 | 0.09 11.86 | 19.19 | 5.15 | 0.00 | 0.04 | 0.00 | ZRZ

GT-2 41,8 0.50 20.85 | 0.09 13.18 | 16.68 | 5.39 | 0.49 | 0.09 | 0.00 | ZR&

GT-4 41.4 0.44 21.87 | 0.02 12,50 | 17.49 | 5.25 | 0.52 | 0,07 | 0.00 | E®RE

GT-5 41.1 0.46 20.55 | 0.05 15.14 | 15.97 | 5.50 | 0.21 | 0.04 | 0.00 | Z®RE

GT-6 41,0 0.46 21.36 | 0.16 12.94 | 18.69 | 5.27 { 0.28 | 0.06 | 0.00 | ZRE

% 2 GHKESMRBIGEMERIE S SEFEIRR

Table 2, Number of infrared absorption bands in relation to chemical composition

# S R g e B Erfir (em1) Cr/Cr+ Al | Mg/Mg+Fe| HEHELEMW
LN 50-IR-01 1 3578 23.4 81.9 &HFE
LN 50-PY-11 3 3571 3642 3667 13.4 76.7 & aFE
LN 50-PY-18 3 3583 3645 3667 6.5 82.8 &uF L
LN 50-PY-25 3 3578 3644 3667 24,2 83.6 &aF) s
LN 50-PY-26 1 3572 13,2 80.4 S aFIE

GGR 945 4 3602 3641 3651 3661 0 98.0 ERE
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Fig. 4. Relationship between the position of infrared absorption band of constitutional
water and its chemical composition

4.2 REBBBAPEMKREEILENSHAMNPAR, EBE8AF S B KkHAEH
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g EFrR, BR8P SR EEUHOI =50 HAHA Bk, HiZHR
MR AR SRR, RULOIIN, ZABEARLERRIEA B,
4.3 AR Beer M, Wit RESRBAREAKME R, .

Amax=5.c.g ( 1 )
ﬁ'*'; Anmx=10g(10/1)mﬂx; c h%#‘]j‘%ﬁ? i_ﬁrﬁiﬁﬁi E_%}’]:'&l&ﬁi‘;e EE&EE’FI'ZH:
Cro(Wt%) :%%—mz (2)

Hp, Koa—8MWERE R, Blem ™ HHA, Kuw=108Io/I) mx/t=10g(1/T) nx/t; t—
HaERE, Dlem ARL; e—EE/RBKE, ¥A(1 mole'H,Ocm™); D—F"#LLE. il
BB SR A Ak BRI SR ¢, [HES 3R M. Ackerman %) 7 H L H7k
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47.5, HBR ke, =ccro=47.5, LT 50 B & aFH P REBALNS-PY-2645 fa/k ity & &
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Table 3. Mole absorption rate (&) of constitutional water in grossular

FE T 4 F R H20(wt%) €
C3AzS2.6 CasAly (SiOg) 2.6+ 0.8 H.0 3.36 53.77
C3A3zS..4 CaszAly (Si0s) 2.4+ 1.2 HO 5.18 53.14
C3A3S:,2 CasAl; (SiOy4) 2.2+ 1.6 HO 7.10 39.93
CsA32Sz.0 CazAl; (SiOy) 2.0+ 2.0 HO 9.13 44,49

% 4 FSEBEPEHKNERBRERE (o tHER
Table 4. Mole absorption rate (€) of constitutional water in grossular

B Lo HO(wt%) Io I €
HG1 7.1 62.5 33.9 44.7
HG 2 3.64 80.4 57.1 48.8

2% 0.07 wt% o DA b&5IR 0o RSt SRR £ 7k & BURIK IO 4% A5,
1.4 B—RHAKEREZREPBERGERASENA, TRLZERBRTE T ©
FRbirh, Aines®™ WFged ERRMEZR S rh A bA L HRARER, MHLeERlE. m”
BERETREREMNERET, BERGLTEENK, EEMEEEMSEEE
B 3,

SRMEZRETRR, ST EERASKERER, TR S EnEERER
BRI A R TR, St M — /DT S e H 4 (R o N AR B 1 5 A, A
U TR B R R, R RIS IR SRR A T AR 4 0 22 St T RO M e 2 25 4
K S & b B4, DI TICBREEEE K, T2 T L b 0B A B HE (b A A
RHEBERE.

5 g

Bt bR BT, AT HEAT LA
5.1 LBl P BIBE Sk, RRBIE KNS EEREA WiEE & 2
IR RS Sk, BARIA MK MR R A %,

5.2 Sk EELCHON RS (Si0) HEALLEIRE Bk, (Bi%HR N R i 2 M
B A SR SR, IRCHLO. " 5h, D BB S5 M AE T HE AR R HEA S . 3570 cm ™ 1%
W i e 32 B 1.5\ B L PRV B S0, Mg+ & bk, Wefrikis, Fe?*fofEf 5 Mg 4l
R ABGFEEF (Cr%*, AP*) 3% gmrm R,

5.3 ik fER—BREIRAR R ABON T,

Bz, SFIRES A AR T B SRk, —HTERR T ISk B
WAERAS, R h e R p kR BB G T HR0R R, T R R X 4 1R
R 5390 CO,, CH., CO SH BRI, XEH AT &NAHERELTE,
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A Study of Constitutional Water in Pyrope

Wang Wuyi, Guo Lihe, Wang Alian, Zhang Andi

(Institute of Mineral Deposits, Chinese Academy of Geological Sciences, Beijing 100037)

Key words; Infrared spectrum; constitutional water; kimberlite; alkali
basalt

Abstract

34 pyrope samples from the Liaoning No. 50 diamondiferous kimberlite

pipe and the Kuandian alkali basalt in Liaoning Province were carefully
analyzed by using infrared spectroscopy and electron microprobe. It has been
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found that some coarse pyrope crystals from kimberlite have constitutional
water, whose content is uniform in a grain but varies remarkably from grain
to grain; the estimated content is about 0.07 % in a comparatively
water-rich sample, whereas no constitutional water has been found in six
pyrope samples from alkali basalt. Two kinds of spectra were recorded, i. e.
three-peak band and one-peak band, in which the frequency of The band near
3570 cm™! is obviously controlled by Mg?* and Fe?* in octahedral coordina—-
tion but has little to do with six—coordinated Cr’* and AI’*. The model
(H40.) " =(Si04)*" in pyrope lattice is still problematic in interpreting all
the experimental results; in addition to(H.,O,)*", other substitute forms are
also likely to exist.



