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The constitutional water of jadeite minerals in jadcitite from Myanmar
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Abstract: This paper describes the research status of constitutional water in nominally anhydrous pyroxene group
minerals, especially the ETIR characterization and content of constitutional water of jadeite in different rocks.
The jadeite minerals from Myanmar were investigated by using micro-FTIR and electron microprobe analysis
(EPMA), and the constitutional water characterization of jadeite minerals from Myanmar was studied microcos-
mically. According to the results achieved, the constitutional water of jadeite minerals from Myanmar is charac-
terized by spectral peaks in the range of 3610~3 620 em ™! and 3 540~3 550 em ™! on the infrared spectra, the
content of constitutional water of jadeite minerals in loose structure jade is higher on the outer side and less in the
middle, and the constitutional water content in various parts of jadeite minerals with compact structure is fairly
homogeneous. Content difference and change trend of constitutional water are not affected by its chemical com-
position, and probably result from such factors as fluid involvement in diagenesis, jade forming stage and plate
subduction and exhumation process. The results achieved by the authors provide a certain basis for the genetic
study of Myanmese jade.
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Fig. 1 Experimental samples (the numbers in the figure are jadeite mineral grains)
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Fig. 2 Characterization of micro-infrared spectroscopy of jadeite from Myanmar (4 000~2 000 cm ™! transmission method)
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Fig. 3 Characterization of micro-infrared spectroscopy of jadeite from Myanmar (1 700~700 cm !, reflection method)
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Table 1 Analyses of micro-infrared reflection spectroscopy
of jadeite from Myanmar

O—Si—O Al S—0—Si 1

B ik M*;ﬂy*% MBI . O—Si—
" O X B i 2 3
001 3617,3554 116451 090,950
LJ-44-1 003 3617,3552 1186,1 072,965
004 3621,3552 1175,1079,965
005 3621,3555 1175,1091,1 049,957
003 3610,3552 1171,1 083,1 048,956
LI-44-2 006 3617,3555 1171,1130,1079,1 049,953
SJ-6-1 001 3541 1165,1080,1 047,941
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2); FE b 1LJ-44-2 UKL 003 e & /K B ATIA 1 .392.93
X100, KA 107.34 < 10 O CH 5,38 3); A i
SJ-6-1 HUkL 001 H ey 2 /K 500 286.28 X 1076, 5
K& KEN 207.01 10 (K 6.3 4).
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Fig. 4 Characterization of line scanning micro-infrared transmission spectroscopy of jadeite from Myanmar (1.J-44-1, particles 001)
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Table 2 Calculations of constitutional water content of jadeite from Myanmar (1.J-44-1, particles 001)
=) e 1 " " W £ ¥ i 4 7l KERC B KE -
BEEE mR S PR S LTl %IM/ *Hxﬂ%)ﬁ A JEI/ ¥ ﬁﬁi A/ ka%ﬁc/ & J}ﬁi/ .
d/cm cm /% cm cm 10 10

3617 0.86 48.51 65.69 1391.74

1 3552 0.61 82.09 78.98 1673.31 5079.24 0.020
3469 0.33 183.21 95.07 2014.19
30617 0.10 42.69 6.44 136.44

2 3553 0.09 72.43 10.74 227.54 597.03 0.003
3470 0.05 134.93 11.00 233.05
3551 0.05 46.79 3.67 77.75

3 596.18 0.006
3448 0.04 350.01 24.47 518.43
3553 0.04 53.98 3.51 74.36

4 172.88 0.001
3480 0.02 129.62 4.65 98.52

5 3543 0.03 92.00 3.64 77.12 77.12 0.002
3552 0.03 70.72 3.49 73.94

6 182.84 0.0009
3473 0.02 156.12 5.14 108.90

LJ-44-1 001 0.02

3620 0.02 32.38 1.12 23.73

7 3550 0.09 69.76 9.57 202.75 617.79 0.004
3433 0.05 248.63 19.59 415.04
3621 0.05 40.44 3.23 78.4

8 3551 0.12 69.16 12.88 272.88 883.26 0.005
3448 0.07 259.26 28.81 610.38
3629 0.10 34.66 5.17 109.53
3609 0.13 44.88 9.24 195.76

9 1376.90 0.004
3553 0.20 69.42 21.90 463.98
3477 0.12 148.75 28.68 607.63
3617 0.19 46.96 13.84 293.22

10 3553 0.20 72.68 23.12 489.83 1380.30 0.006
3469 0.11 156.13 28.19 597.25
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Fig. 5 Characterization of line scanning micro-infrared transmission spectroscopy of jadeite from Myanmar (1.J-44-2, particles 003)
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Table 3 Calculations of constitutional water content of jadeite from Myanmar (L.J-44-2, particles 003)

f )5 W i Ve 7./ FH X6t o 5 B/ WAL A/ KEE C/ M KR/
d/cm em ! /% em ! cm 2 10°° 107°

3621 0.17 30.87 8.21 115.96
3603 0.21 37.34 12.17 171.89

1 3560 0.20 52.09 16.02 226.27 1392.93 0.008
3529 0.15 62.83 14.68 207.34
3470 0.20 153.57 47.54 671.47
3633 0.02 23.01 0.73 10.31
3611 0.04 35.69 2.13 30.08

2 443.78 0.004
3546 0.07 103.14 10.80 152.54
3411 0.05 238.87 17.76 250.85
3640 0.01 19.96 0.28 3.95

3 3553 0.05 67.20 5.52 77.97 107.34 0.000
3469 0.02 66.89 1.80 25.42
3548 0.04 62.00 4.32 61.02

4 274.01 0.004
3415 0.03 297.00 15.08 212.99
3616 0.03 31.79 1.00 14.12

5 3552 0.05 66.63 5.05 71.33 160.03 0.002
3474 0.03 119.83 5.28 74.58
LJ-44-2 003 0.03 3620 0.06 60.45 5.36 75.71

6 3553 0.11 56.27 9.29 131.21 375.56 0.002
3484 0.06 132.74 11.94 168. 64
3627 0.08 50.58 6.58 92.94
3607 0.05 51.48 4.42 62.43

7 ) 484.18 0.002
3553 0.10 57.2 9.35 132.06
3490 0.06 140.48 13.93 196.75
3625 0.03 38.85 1.95 27.54
3603 0.02 42.43 1.50 21.19

8 214.69 0.001
3552 0.05 67.39 5.38 75.99
3478 0.03 126.11 6.37 89.97
3634 0.02 41.05 1.35 19.07
3611 0.03 48.31 2.40 33.90

9 244.49 0.003
3553 0.05 76.03 6.04 85.31
3475 0.03 140.00 7.52 106.21
3618 0.41 53.56 34.83 491.95

10 3553 0.29 83.11 37.64 531.64 1485.17 0.010
3477 0.18 118.81 32.68 461.58
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Fig. 6 Characterization of line scanning micro-infrared transmission spectroscopy of jadeite from Myanmar
(SJ-6-1, particles 001
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Table 4 Calculations of constitutional water content of jadeite from Myanmar (SJ-6-1, particles 001
N FEJR o MRS/ AHRESREE A BRE/ Mo A/ KEE C/ BEKE/ .
HoE o mpe .
FE i LIRS d/em =¥V e 7% em- ! em-2 10-6 10-6 k7=
3547 0.07 127.31 13.95 107.47
1 207.01 0.004
3442 0.04 192.75 12.92 99.54
3547 0.07 132.35 15.31 117.95
2 224.11 0.040
3438 0.05 191.04 13.78 106.16
3547 0.08 135.83 16.31 125.65
3 237.98 0.004
3435 0.05 189.70 14.58 112.33
3546 0.08 142.34 17.86 137.60
4 242.84 0.004
3433 0.05 183.68 13.66 105.24
SJ-6-1 001 0.055
3546 0.08 143.84 19.04 146.69
5 221.34 0.004
3437 0.04 153.81 9.69 74.65
3546 0.09 149.69 20.51 158.01
6 274.27 0.004
3430 0.05 182.17 15.09 116.26
3546 0.09 152.89 21.92 168.87
7 286.28 0.004
3429 0.05 177.65 15.24 117.41
3543 0.11 163.42 27.17 209.32
8 232.36 0.005
3453 0.02 83.71 2.99 23.04
SE PRI - 45 R s O R 2 P A ) 45 K
?J: ‘/\ g
5 &k B RS % o ], 50 0 0 B 4 o B

(1) 4 A A 6 2= v A S8 25 A 45 R K, 45
IKAEZLA 6 1% 2 ZERAE 3610 ~ 3 620 em ™ ' AN
3540~3 550 cm ™ P DRI 1 0 5

(2) AN[F) &G54 B A 2 v Bl ™ ) 5 MK B i
RN B 1) 2 e, Haf MK s AR AT —

GiR K B ASALE

(3) #2545 K K 5 2 S AR AL
ey FoAQ 2 8 50 I J0 ORI, F 45 4 /K JRAL W] fiE 2 A2
W R BT BOSARAR rh ATiR RLRE  RRA S
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Fig. 7 Histograms of constitutional water content of the same jadeite grain from Myanmar
#x5 HRPEETULERSSH wp/ %
Table 5 Chemical composition analyses of jadeite minerals in the sample
FE i UKL Na Mg Al Si K Ca 0] C Total
LJ-44-1 001 10.86 0.15 15.43 31.15 0.08 0.27 33.75 8.30 99.99
L]-44-2 003 11.54 0.00 16.12 32.74 0.00 0.00 34.16 5.44 100
SJ-6-1 001 10.41 0.32 15.00 30.94 0.66 0.52 32.47 9.68 100
Fzo HRPEETHULERSTH x5/ %
Table 6 Chemical composition analyses of jadeite minerals in the sample
EaRE) Uk 5 Na Mg Al K Ca 0O C Total
LJ-44-1 001 9.51 0.12 11.51 22.31 0.04 0.14 42.45 13.91 99.99
L]-44-2 003 10.37 0.15 12.36 23.89 0.00 0.14 44.37 8.72 100.00
SJ-6-1 001 9.08 0.27 11.14 22.08 0.34 0.26 40.68 16.15 100.00
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