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A discussion on the negative ion emission function and mechanism of Yingkou
serpentine jade

ZHOU Wei-wei', CHUAN Xiu-yun', WANG Shi-qi' and CHEN Bian-kun?
(1. Key Laboratory of Orogen and Crust Evolution, Peking University, Beijing 100871, China; 2. Beijing University
of Aeronautics, Beijing 100191, China)

Abstract: Serpentine jade from Yingkou is a special kind of traditional Xiuyan Jade. Its physicochemical charac-
teristics and metallogenic type are considerably different from those of Xiuyan Jade. In this paper, the negative
ion emission {unction and mechanism of Yingkou serpentine jade were investigated using the modern analytical
techniques such as ETS-2 Energy Measurement system, polarizing microscope and ICP-MS. It is found that the
serpentine jade from Yingkou has a good function of releasing negative ions whose concentration is similar to that
in the city park and higher than that of tourmaline, which is regarded as an excellent environment material. The
negative ions are generated because of the ionization of surrounding air and water which is caused by the radioac-
tive elements in the serpentine jade. The serpentine with biological and chemical activity and the radioactive trace
elements in the Yingkou Jades work on the air and water and consequently generate high quantity of negative ions.
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Fig. 1 Serpentine jade samples of different features
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Fig. 2 Featured pictures of four kinds of serpentine jade taken under crossed nicols
a—REET HIRBE A (serp)s b—B& F 77 o) 85 R ISR FAR gl BRI 2L (cal): o 7780 1 SR R ZCRE 1 B S0 A AN A (ol
155 o o i I R A e e MR R R A5 (Cal)
a—{lake-shaped serpentine (serp) in green jade: b—oariented flake-shaped serpentine with fine-grained carbonates (Cal) in dark green
jade: c—olive Col) replaced by serpentine and shown as relicts in bronze jade: d—serpentine showing lepidoblastic texture with coarse
grained carbonates (Cal) in spotted jade

Table 1 Negative jons detection results of samples
T PR A HE BB TN cm?es) B SR AT AR em?es)
AERGE Ratte, b an i 21 5 840
BEESE - B, bR 16 4 800
CHEHEHE CREIERETE R =RE =" 343 28 6 933
D#EERE HRE, ErCR R 17 5 680
WIEA Pt 3 20 30




147

Mg>*t Fef™ Ni2° Mg?* Mn Zn Rb Sr Sn Hf Tl
1994 Pb A Ni Ba
B Ba Th
C CoNi Cd YW Th U
D Y
4 8 C
1 33.85 eV 2007
2004 1.25 eV 2.3.2
2006 Leedy Boynton 1984
2007
2.3.1 La Yb y Eu
84 3
2004 8 REE 3
2 Eu
Ti V Mn A B
C-7 D-4
2003
2 wp 1076
Table 2 Minor elements of serpentine jade from Yingkou
A-1 A2 B-2 B3 C-3 C-7 D-4 D-6
7 Li 1487 6.528 1.741 3.136 3.605 7.996 5.616 6.398 20
9 Be 0.829 1.289 0.790 0.759 0.376 0.638 0.293 0.518 3
45 Sc 6.537 11.530 5.990 8.862 9.900 8.857 6.193 4.586 11
47 Ti 43.570 158.500 134.400 72.320 330.700 119.400 253.300 125.800 650
51V 10.400 21.100 32.320 27.170 65.000 19.940 22.640 26.480 60
53 Cr 0.655 2.160 4.372 5.565 5.278 4.222 1.779 4.243 35
55 Mn 412.900 454.000 596. 600 263.900 935.600 1 .054.000 680. 800 513.200 80
59 Co 7.372 7.027 5.612 6.325 30.590 15.000 5.706 5.577 10
60 Ni 25.320 19.930 14.880 18.630 49.460 36.650 8.875 12.860 20
63 Cu 1.136 1.612 0.655 1.286 8.603 4.492 0.929 5.692 25
66 Zn 174.900 232.400 81.990 113.100 121.300 136.300 112.700 76.690 71
71 Ga 1.063 1.278 6.311 3.925 2.168 0.680 2.120 1.904 17
85 Rb 0.605 0.728 3.269 0.889 0.389 0.206 4.103 2.710 112
88 Sr 8.083 5.851 4.928 21.960 2.462 16.170 64.460 23.350 350
89Y 3.790 3.265 5.034 2.814 2.071 25.230 38.040 7.960 22
90 Zr 1.322 55.630 10. 660 2.354 20.690 17.630 5.207 4.182 190
93 Nb 2.502 2.511 0.609 0.808 7.588 1.809 1.013 0.769 12
111 Cd 0.031 0.288 0.018 0.017 0.032 0.074 0.201 0.034 0.098
118 Sn 0.671 0.826 1.134 0.774 2.088 0.502 0.495 0.341 5.5
133 Cs 0.169 0.214 0.856 0.290 0.041 0.032 2.083 1.930 3.7
137 Ba 1.264 124.200 10.750 369.600 3.436 14.050 3.526 2.962 30
178 HI 0.054 1.477 0.295 0.083 0.745 0.583 0.185 0.111 5.8
181 Ta 0.460 0.465 0.185 0.194 1.168 0.171 0.203 0.431 0.96
182 W 0.161 0.249 0.507 0.261 9.088 3.843 0.941 0.477 2.0
205 Tl 0.012 0.010 0.017 0.004 0.006 0.019 0.023 0.011 0.75
208 Pb 0.772 4.210 1.108 3.004 1.457 2.701 1.350 0.541 20
232 Th 0.581 0.764 1.271 22.050 30.370 12.680 5.053 1.536 10.7
238 U 0.090 0.200 0.048 2.677 9.167 1.996 0.147 0.224 2.8
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Table 3 REE of serpentine jade from Yingkou
A-1 A-2 B-2 B-3 C-3 C-7 D-4 D-6
139 La 1.868 0.689 1.737 0.927 0.721 4.196 2.271 1.610
140 Ce 3.757 1.963 3.917 2.116 1.462 13.72 6.538 3.547
141 Pr 0.416 0.283 0.503 0.274 0.194 2.190 0.890 0.432
146 Nd 1.755 1.393 2.259 1.127 0.758 10.388 4.775 1.861
147 Sm 0.450 0.380 0.565 0.310 0.166 3.336 1.488 0.526
153 Eu 0.022 0.038 0.029 0.09%4 0.013 0.119 0.066 0.020
157 Gd 0.519 0.446 0.671 0.376 0.177 4.013 2.809 0.641
159 Th 0.097 0.082 0.130 0.069 0.032 0.742 0.664 0.114
163 Dy 0.649 0.540 0.880 0.466 0.249 4.657 5.270 0.721
165 Ho 0.150 0.122 0.201 0.109 0.057 0.976 1.314 0.163
167 Er 0.486 0.406 0.653 0.349 0.191 2.853 4.191 0.553
169 Tm 0.091 0.086 0.113 0.055 0.035 0.502 0.730 0.102
172 Yb 0.666 0.796 0.833 0.383 0.231 3.615 4.613 0.713
175 Lu 0.097 0.17 0.117 0.060 0.039 0.62 0.717 0.117
>REE 11.024 7.395 13.272 12.607 4.325 52.377 36.336 11.120
100 ¢ aBY
e 2002
N A-1
i 2 [,<0.5 1,<<0.6
j% - B-2 . .
?"g SR IRa = (/Ra 200 (/Ra
= 2 ~ ~
2 --C3 26Rq I,= Cg, 370 + Cy, 260 +
% —+ (-7
Ckx 4200 4
—=—D-4
Ol I L L 1 L L L L L i 1 L 1 J ,3
La Pr Sm Gd Dy Er Yb 4 107°Bq Kg
Ce Nd  Eu Tb Hp Tm  Lu Table 4 Results of specific activity of radioactive elements
3 4 ZZGRa 232Th 40K
_ . _ . . Al 1.57£0.61  2.22+0.78 <4.60
Fig. 3 Chondrite-normalized REE patterns of four kinds A2 3.09+0. 40 2.2540.39 <4.60
of serpentine jade B2 0.83+0.22  0.54+0.17 <4.60
B-3 6.41+0.73 16.69+1.48 <4.60
4 A B C-3 17.66+1.31 19.82+1.76 <4.60
. C-7 13.31£1.19 26.76£2.15 <4.60
C C-7 D D-6 D-4 1.42+0.38 11.88+1.30 <4.60
D-6 3.46+0.62 4.64+1.03 <4.60
2.3.3 3
Th Ra
0K 3.1
a By MeV H;O0,
8 OH"™ O,
4
100C 22C 25% ~35%
RH
4 A
B
B2 A C D

A BC 2006
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