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WEXEMERT XMEYTHE, RARKS &KX
WKW AT R 2 A DhAE . AR, AL,
ZI. X MFE 6 AT H,
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BRAETRIUMEREER. MNERTXE —F
PEAE 5 A 1 0 I A — A 4B B A R0 Ar A Ar
R (81.6 £0.3) Ma~ (82.3+0.3) Ma®,
Rb- Sr 4K (81.0+4.9) Ma~ (90.4 +
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Table 1 The series of mineralization and characteristics of the deposits
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FEILEME

F8E

CrEBER, ERARK, KREANTZIRE
S5EKaE. MEREHEZERY TR Sn, Cu 5
H—EEEEKRETR Ni, Co, Cr, FEE5ZX

RAFRA®RIR, 5 RER B LK A FBRERL
HHLZ o

®2 NTHEXERHNTAMBITR (X107°)

Table 2 The microelements of rocks and ores in Gejiu tin deposits

W3 R B¥ N Co Cu Zn Ag Sn Mo w Pb Cr \% Sr Ba B

(1) 10.0 186.1 33.4 186.0 247.0 1.2 37.7 1.9 6.4  71.0 305.8 204.9 523.7 114.4 12.7

(2) 13.0 5.0 4.1 12.1 1417 0.1 25.6 1.7 7.0 60.0 55 4.0 54.5 103.5 73.0

(3) 29.0 73.1 13.5 153  47.8 0.1 29.6 Bi0.52 0.9  30.3 66.8 68.0 429.6 124.1 Be0.8

(4) 4.0 30.7 30.9 46408.0 1750.0 6.0 42250.0 40.0 675.0 25.0 10.4 / 185.2

FTEKEHI (5) 6.0 47.5 64.8 47157 97.2 10.2 16364.0 2.0 306.9 366.4 4.0 31.0 6.5 ~ 12.8 . 7.0

(6) 1.0 8.0 10.9 1750.0 169.0 231.0 751000.0 34.2 1390.0 226.0 10.0 55.2 5.0 5000.0 2.9

(7) 12.0 18.3 8.3 8689.0 13144.0 35.9 19566.0 49.3 391.3 9724.0 20.4 18.6 3.0 9.1  19.9

PHEEHI (8) 1.0 8.0 0.4 3310 9.0 5.2 29900.0 / / 96.0 10.0 31.0 6.0 9.8 /

(9) 4.0 4.0 1.9 62.0 443 1.2 777000.0 0.6 545.6 301.0 6.7 90.0 1.0 3.4 2.6

(10) 12.0 2.2 6.4 3535.0 '580.0 2.2 445800.0 23.3 260.0 670.8 17.5  / 94.2
FRAZMD (11) 2.0 23.3 3.0 633.0 3758.5 59.0 3300.0 0.5 1.2 3267.5 7.4 25.1 7503.5 5.8

(12) 6.0 6.8 1.6 128.0 1613.7 8.2 0.7 9.4  689.5 7984.5 4.5 24.0 23.7 4.2 159.0

(1) —PMERRZRE; (2) —frk, K5, BBLERE; 3) —MIHABRKREE; (4) —frl,

ERERBATTAH (FK

RI1-1); (5) —Htii, B ZFFRBAT (FERRFIL-1) FREF; (6) —AHLKHFRBAT (FERRIL-1) #&F; (7) —
FEEMGAY (FERRFID-1) 5A; (8) FEINMAT FRE&Y; (9) —FENRAT FBEA; (10) —& (FERRIM-1). BEHE
(B RERF-3) MATHA; (11) —&) . BREEATPRE&ET; (12) —&1 . BREEXR LRAT T8

3) PAMEB TR RRESNER (B 1),
Sn, Cu FERF ILEE Ni, Co, Cr FEH—EBE
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microelement in Gejiu tin deposits
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CoXM FRREFURMEM—BEXRR, BHHA=A
B RINE—EREXER, IR RIESZR
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¥; RINMUERRAANRINEEHIERE B MR E
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5) ZF N HAF Pb, Zn, Ag Lk HMFANFR
TR, TREERRZIREXRBIRARX, #
A EE#R 4T Pb, Zn, Ag RAME,

6) RIINBAX Sn&m, HEHMEY T
£EK; RW 1%HAS Sn+%, & Ni, Co, Cr,
Cu, Ag B R, FXREAR B ML RMEM—F
HXF; RIMNBAS Sn &K, & Zn, PbEER,
3.2 HETR

RESLTAH. TYMZIRE. EREWHL
TEERASHEELREREEMET =HRFR
434, In EAN1E 308 5 BA R B 32 4t A&,
BHFERESTT 1S/ HLTE (REE), NEH
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1) BRE. TRE. KR A K SREE B#
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¥, AMB AR SREE (LA A, HLEEE4H
HR7ER LSRR B LM T a6, &8 RIK
TAMGANKE LESME S HESANE LR
MEZT, HEEMERETNS, EREZXRE (R
FIMw-apsh); MEAFIMDVAEREELKE; X
R#. K%M O, LREE/ >, HREE (2# LT
R/EWMLTR) KKR2HH 4.05, 1.52, 7 AH
%FH >, LREE/ > HREE X 2.12~3, #F %

RESHEKAEZHE, B, IRFIINTAMBAH
D) LREE/ D HREE®# (2.29~3), M FRRH
MG AHERE; RINMBE (2.12~2.92), T
HERENREAEERAE, XAHLESBMENESR
MESHEAEL, [, IRFITAMGASZIREN
Mo EE—%, RHEXMTERE SR
XR, MASNT ARG A SR E KO LH 58
SRE—B, N THERERNRRERR,

£3 THELXEBMTEBLIE (x107°)
Table 3 The REE in all kinds of rocks and ores in Gejiu tin ore deposits

B KR B¥ La Ce Pr Nd Sm Eu Gd Tb

Dy Ho Er Tm Yb Lu Y A B C D

(1) 30.00 25.20 50.10 6.24 27.40 6.46 1.70 5.23 0.90
(2) 8.00 25.70 59.50 7.43 27.60 8.14 0.20 7.12 1.35
(3) 18.00 7.15 14.00 1.60 6.88 1.63 0.21 1.16 0.20

(4) 2.00 2.21 4.16 0.43 1.59 0.40 0.07 0.25 0.05
FHEREFI (5) 1.00 1.99 6.07 0.80 6.40 1.59 0.08 0.73 0.07
(6) 1.00 1.02 1.24 0.09 0.42 0.10 0.04 0.17 0.03
(1) 2.00 0.19 0.57 0.06 0.24 0.10 0.03 0.04 0.01
FHRAFD (8) 1.00 3.13 2.77 0.22 0.66 0.05 0.01 0.03 0.01
(9) 3.00 1.33 1.72 0.14 0.67 0.18 0.02 0.17 0.01
(10) 5.00 20.10 58.80 7.50 35.30 9.87 0.22 11.90 2.25
FHRFFD (11) 1.00 7.66 31.30 0.11 0.50 0.12 0.01 0.01 0.01
(12) 2.00 1.85 3.92 0.43 1.74 0.49 0.03 0.34 0.06

4.92 0.82 2.13 0.28 1.68 0.24 12.70146.00 4.05 0.87 1.07
8.85 1.65 4.94 0.84 5.88 0.85 53.10213.00 1.52 0.08 1.17
1.29 0.24 0.69 0.11 0.70 0.11 7.49 43.40 2.62 0.45 1.09
0.27 0.05 0.15 0.02 0.20 0.05 1.92 11.81 3.00 0.62 1.10
0.27 w 0.15 0.02 w w  0.42 16.90 10.00 0.10 1.33
0.17 0.04 0.09 0.02 0.10 0.02 0.63 4.18 2.29 0.93 0.87
0.07 0.01 0.03 0.01 0.03 0.01 0.24 1.64 2.64 1.22 1.46
0.01 0.01 0.01 0.01 0.01 0.01 0.01 6.95 62.20 0.73 0.66
0.19 0.02 0.09 0.02 0.07 w 1.12 5.75 2.40 0.34 0.89
12.00 2.96 5.60 1.35 8.79 1.29 16.00194.00 2.12 0.06 1.32
0.05 0.01 0.05 0.01 0.01 0.01 0.08 39.90181.00 0.42 3.43
0.40 0.08 0.22 0.04 0.39 0.06 1.27 11.27 2.92 0.22 1.17

A— 3 REE, B— Y LREE/HREE, C—3EuD—8Ce; (1) —MERRKERE; (2) —Hk. K5, BBLERE; (3) —EARK

b s

(4) —frwil, B AERBATTE FTERRII -1);

(5) —frm i, B FHWREET KRR I -1) PR&ET;

(6) —trot ILFRF RS FERRF I -1) #84; (1) —FENRAT FERRID-1) 57FH; (8) —FENARAT FHREY;
(9) —FEAMAT FHA; (10) —&] (FERRIM-1). BRE (FRRF-3) #ALFTa; (11) —&] . BRERAT PEE

7 (12) —& . BREEKR}LRAT H8A
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PRI L, [HEuXMTFERAER —E4K
HXFR; TKRRIMNK SEu X FHK AR —E 4

3) oCe (#8 Ce WMiX{H 5 La, PrilliXEZ M
—KMIE, KRR CeWRERE) UERTERN
F, ZRAERMK (1.07), REER (1.17), ¥
AMBAUEY R I, THMK, 45K 0.62~
1.22 1 0.34~0.93, ¥ R MEH (1.17~

3.43), BARRI L, I 5XRAEXRARED, R
FIMSHERERRBEED .

3.3 WMEME

k& BEMT A REALY) BT YR E ALK ST
B3t 21 X E L W E B # R 75 5 BT
74T, BN EANIE 308 He BAJE 43 7 B & 35 14,
MR (F4) Bl

R4 TIHBTHRE LKA

Table 4 The sulfur isotopes composition in Gejiu tin ore dejposits

HE AR A B ¥ C BE B R A B 74 C
LC01 £/ 5 57 k& Pyr -0.26 31800 3EFMB Pyr 7.14
LC04 2T - 18504 7k Py -0.82 T9 HWTFMRETH KRR, BLEHER pyr -0.23
£ 504 BF Pyr -0.83 T1 HFMR2EBFTH I =18 B A
r —0. 1 5 .
LC04 504 K R y LR Cpy 1.86
LCO7 £ 4t 3 B4y I-1 R, BEL&®ER Pyr 0.46  S66 B 1820 3 023 87k Fsph 8.37
oy HUTES G325 B BRET b 05y S BHEIISN.01-4 9T Pyr 3.84
ik ' ’ i s
‘ 68 MBI 1820%2-6 Bk -1 CRAERRBERRL o
78 MMILTEE 13-2 S5 &k Cpy —0.01 ¥
S69  HAMIM 182031 1-5 SF & Pyr 4.91
712 MR E 13-2 57 & Apy -0.59
S6 . DhIME 6240 Hi 4 F Cpy 4.84
S20 5 1800 B 6100 4 Cpy 3.3 - -
S8 DfiI#k 7200 3% 14 W w Pyr 9.44
£ 5 1800 #1 B 6100 4 ' Cpy -1.4 -1 ERARHBFARL
21 DR 62405 14 5 v Pyr 7.3
31 FRE4& M 1820 K Pyr 2.6
S22 DIk 6240 B 14 F Cpy 6.77
FHEXE 1820 11 Pyr -1.8
4 fTEWL 025 Bk Apy 8.34
32 RHE&NS 1820 Apy 1.18 0 -1®REHMAT
— N M-8 G Py 4.24
1820 3 Kl Apy -2.5
g ﬁm;&iiﬁ KY-05 % /LA EH Bk Py 0.8
33 FHEA XS .1820 3 ﬁ‘ ﬁmw Cpy 1.27 SR
, Lc35 w w Py 1.58
S34 RE&NH 1820 41 Che 242 [ -1 ERERHERRRL T
M7-2 DR#LES ¥ Py 4.6
+ B 5100 K Cpy -0.91
S18 #1820 B 4081 ) Cpy 3.9
$36 £ 5100 kit Py 1.36
519 MR 1920 F B 6-21 5§ Cov 4.64
$37 KB 3100 kK Py 2.87 Ik py 4.
S38 FREHIWE75-147H Cpy 3.13 g4 HARE B 2095 5% 6 - 27 B R o 4
15 N " i I -2 mRMAAGENEy P
40 WCuB B I -24 -0.
: > AR B 1995 — 2045 3 6 - 20
AR 1820 51 194 -9 8§ ¥ ey Pyr 5.26
S70 " _ Ga -2.12
-1 &ERERET 65 HLR I 2095 B 6 - 31 Bk Ga 1.71
9 MW SR kR Ga 1.8 Il -2 Wi W R
S5 DI#E 1730 31 101 S5k Py 3.94
B3 Ok 5 X 203 ¥4 203 & P [ -2 RERRHED
vk i EEMEREE y S14 EBHLSHARE 6 53 Ga 6.6
-1
- - BT -11- _
B7 Z‘”“%ﬁmw B3¥ Pyr 1.13 R 6-2 ﬁﬁmzs%n H-15T -2 RWRERERRT )
BI2 U115 B¥ t Prr 123 g6, ﬁﬁﬁ%gﬂ-“-lﬁw Pyr 0.83
B23 FIEM10-5 554 Bt Pyr  3.56 WE RBEA
iﬁg ggi R19-1 BBELFHE T13 Py 11.1
BI8 M 10-12 85k X Pyr 0.49
2 RI9-1 MBS ILEIE T13 Py 11.02
B42 M 10-14 55 & Ga -1.9
BFMF B pyr 7.14

Ga- JT#%; Pyr— BEREKT ; Py REKF; Coy— ®WHF; Apy-HU; Sph—- NHF; Ki-HKA; F&iHEB AT 65K
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1) 56 trEEM AT A KR ALY & 53 14,
WEFHAEES 34, S3UVAERAYERDY
ST K -0.31% ~ +0.94%, HF 48 HFE F
(G AMAYPE S B 90.5%) S HE
-0.25% ~ +0.491%, ZHBHEHR, TESEHE
KIERAMBERXR,

2) RH IS A MmBWEAE - 0.25% ~
+0.33% 208, R MMSHMmEEFE-0.21% ~
+0.356% Z I8, —# &S M E Ak —B, i
REEA M, SEMEKLERA X,

3)) KA M &S {7 - 0.023% ~
+0.944% ZH, UEENF, ESHEIELE

SHMSARBUES BN R +0.4%F +0.8%, FTREBLEA
MR EER AR AUER, PEKRBMEMIER
AEH.

4) ZHmREREE A Z PR U SIE N EHE
H+0.714% ~ +1.11% , B AT RE Kk B & RIR 5 H
VIR ZR; B, BARBKEDTREY 2
BACRELES R, Wit ER; EEE
BEREMEFRAYEERAKR, REHETRESE
KILTESHAE —EREKR, HEH—FHR.

3.4 $RREMNER

HERTAMORE S PHRAMRERIL 184,
BHE R =R AT TR R, WG

WS, FHESHSAREMELA N 0%, BA/MiE R (X5 B
K5 NESH PhRALENRER

Table 5 The test results of lead isotopes in Gejiu tin ore deposits

1) )
WS 3T & B A WETY RI  2°PbA%pPb 207pp, /204ph 08pp204pLy  wf Th/U (D(If ;ﬁ@ fi ;&é
a
17 13-2
40 AL Zo00m R 13 Py I 18.432+0.01 15.663+0.01 38.763+0.03 9.59 3.87 224.93 253.31
SHT
Z8 il 1750 m B HALD 18.428+0.01 15.653+0.01 38.821+0.01 9.57 3.89 215.7 243.82
Z12  freii 1750 m R BLRRALDT ppy 18.402+0.01 15.619+0.01 38.708+0.01 9.5 3.85 192.73 220.59
LCO4 E -118mPESEF & Py 18.412+0.01 15.650+0.01 38.741+0.01 9.56 3.87 223.44 251.84
LC04 #J -118 m5 57 & Pyr 18.439+0.01 15.659+0.01 38.821+0.03 9.58 3.89 215.14 243.22
B33  Dizsk 1 720 m BRI Py I 18.403+0.01 15.624+0.01 38.728+0.02 9.51 3.86 198.3 226.08
Hi =
B7 SR 7200 PR 10~ 14 Pyr 18.413+0.01 15.662+0.01 38.873+0.02 9.59 3.93 237.24 266.03
SHky
FEYEI 1 690 m FEE 115 & "
B12 P 18.447+0.01 15.694+0.01 '38.971+0.02 9.64 3.96 251.65 280.74
AR B AT =
Hi =
ppy L RAL1690 m FE10-5 Pyr 18.442+0.01 15.663+0.01 38.873+0.02 9.59 3.92 217.84 245.98
SHAT
1 —
B18 FRA1650:m TR 10-12 Pyr 18.384+0.01 15.619+0.01 38.735+0.01 9.5 3.88 205.81 233.79
ST
B42 FRAL 720 m B 10-14 Ga 18.425+0.01 15.674+0.01 38.914+0.01 9.61 3.94 243.19 272.11
SHALT .
1 80
Tl i;m 0 P& 32 S Cpy 18.421+0.01 15.644+0.01 38.715+0.01 9.55 3.85 209.79 237.77
TR 1 520 m P B ER b '
®6-2 P 18.391+0.01 15.674+0.01 38.893+0.02 9.61 3.95 267.51 297.24
5 B AL y
Hi
T9 T L 850 i 78 52 Pyr 18.330+0.01 15.637+0.01 38.799+0.01 9.55 3.93 266.45 296.35
SHALT
% -98m3-1-1%8%
LCO01 p 18.557+0.01 15.657+0.01 38.837+0.02 9.56 ,3.83 127.25 153.65
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Table 6 The average temperature and salinity of hydro-enwrap in Gejiu tin deposits
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The Geochemistry and Mineralization Evolvement
of Gejiu Tin Ore Deposits

Qin Dexian, Li Yingshu, Fan Zhuguo, Chen Aibing, Tan Shucheng,
Hong Tuo, Li Lianju, Lin Xiaoping
( The Geological Institute of Mineral Deposits, Kunming University of
Science and Technology, Kunming 650093, China )

[Abstract] It had been believed that the genesis of Gejiu tin deposits were granitic mineralization of
Yanshanian epoch by most researchers for a long time. However, recently the authors obtain a great deal of
information to indicate that the Gejiu tin deposits are occured as mineralization of many time periods and many
sources, being divided as three metallogenic series namely the seabed basic volcano- metallogenic series, the
seabed exhalative hydrothermal metallogenic series in the Indo-Chinese epoch and the granitic superimposed
metallogenic series in the Yanshanian epoch. The metallogenic pattern may be summed up as “rift setting—the
volcano-sedimentary metallogenises—the exhalative hydrothermal sedimentary metallogenises—the granit rebuild
superimposed metallogenises”. The paper demonstrater the metallogenic viewpoint in terms of the trace rare
earth element, stable isotopes and fluid inclusion.

[Key words] Gejiu tin deposits; geochemistry; stable isotopes; mineralization evolvement
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Application of Zero Equation Turbulence Model for Numerical
Simulation of Air Distribution in Train Compartment

Yang Peizhi!, Gu Xiaosong?
(1. Institute of Refrigeration and Air-Conditioning , Central South University, Changsha 410075, China ;
2. School of Energy Source and Dynamic , Changsha University of Science
and Technology , Changsha 410076, China)

[Abstract] It will cost much time for numerical simulation of air distribution in train compartment using & — €
turbulence model, so zero equation turbulence model is used for simulating airflow in train compartment. In this
paper, zero equation turbulence model and 2 — e turbulence model were applied for numerical simulation of
indoor fluid flow and heat transfer respectively. By comparison, the results come from these two methods are
inosculated very well, and the time cost by zero equation turbulence model is very little. So zero equation
turbulence model has the merit of simpleness and quickness, it will provide a simple and convenient numerical
simulation method for the design of train air-conditioning system.

[Key words] air-conditioning; zero equation turbulence model; numerical simulation; train
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