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Abstract

The Xiaobaishitou deposit in the East Tianshan orogenic belt is a medium skarn W-(Mo) deposit character-
ized by the development of orebodies along contacts between Triassic biotite granite and Mesoproterozoic carbo-
naceous rocks. At least four paragenetic stages of skarn formation and ore deposition have been recognized: pro-
grade skarn stage, retrograde stage, quartz-sulfide stage and calcite stage. The scheelite was mostly precipitated
during the retrograde stage and quartz-sulfide stage, whereas the molybdenite was widely precipitated during the
quartz-sulfide stage. The fluid inclusions of scheelite are characterized by temperatures of 254~376°C and salini-
ties w(NaCl,,) of 3.06%~6.74%. The fluid inclusions of the quartz-sulfide stage are characterized by temperatures
of 138~371°C and salinities w(NaCl,,) of 1.40%~11.70%. These data and previous researches indicate that the
mineralization temperature of the four metallogenic stages evolved from high temperature to low temperature. Al-
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though the fluid of each stage is of low salinity, the salinity of the last stage is the lowest. From the skarn stage,

quartz-sulfide stage to the calcite stage, the compositions of the ore-forming fluid are also significantly different

with a regular change. The characteristics of rare earth elements suggest that the scheelite-bearing skarn was

formed in a strong oxidization and high temperature environment with positive Eu anomalies, the barren scheelite

skarn was formed in a low oxidization and low temperature environment with negative Eu anomalies. In addition,

the petrography and temperature measurement results of fluid inclusions reveal that the fluid of the quartz-sulfide

stage underwent the boiling process, which provided the suitable physical and chemical environment for precipita-

tion of tungsten and molybdenum.

Key words: geochemistry, ore-forming fluids, rare earth elements, Xiaobaishitou W-(Mo) deposit, East Tian-

shan Mountains
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Fig. 1 Regional geological map and distribution of mineral resources in the eastern Tianshan Mountains
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1—Cenozoic sediments; 2—Permian volcanic-sedimentary rocks; 3—Carboniferous volcanic-sedimentary rocks; 4—Ordovician—Devonian

volcanic-sedimentary rocks; S—Early Paleozoic ophiolitic belt; 6—Precambrian metamorphic rock; 7—Granitoids; 8—Fault and shear zone
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Fig. 2 General geological map of the Xiaobaishitou W-(Mo) ore district (modified after NTGNM, 1987)

1—Quaternary; 2~4—Mesoproterozoic Kawabulag Group; 2—Carbonaceous limestone; 3—Limestone; 4—Marble; 5S—Carboniferous dacite;

6—Trissic biotite granite; 7—Carboniferous gabbro diorite; 8—Devonian granodiorite; 9—Proterozoic granite; 10—Fault;

11—W-Mo orebody; 12—Skarn; 13—Ore prospect number
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Fig. 3 Cross section along No. 7 exploration line of the Xiaobaishitou deposit (modified after NTGNM, 1987)
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Fig. 4 Characteristics of mineralization in the Xiaobaishitou W-(Mo) deposit

a. Quartz replacing zoned garnet; b. Euhedral epidote; c. Quartz replacing diopside-tremolite skarn; d. Molybdenite-quartz large vein; e. Massive

scheelite distributed in garnet skarn; f. Pyrrhotite-scheelite-sphalerite ore; g. Molybdenite-muscovite-quartz vein (reflected light); h. Pyrite and

chalcopyrite replacing garnet (reflected light); i. Scheelite-chalcopyrite-pyrrhotite-sphalerite ore (reflected light)
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Fig. 5 Photomicrographs of fluid inclusions from the Xiaobaishitou W-(Mo) deposit

a. Liquid inclusions in scheelite; b. Liquid inclusions in fluorite; ¢~f. Quartz: c. Liquid inclusions; d. Two-phase CO,-type inclusions;

e. Coexisting three-phase CO,-type and liquid inclusions; f. Three-phase CO,-type inclusions
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23.6°C,
33 REBRERS

AN SRS DB VLA A S0 fid
A1 F I A A 2 R VA B A3 RN ASORE 53 3 1 3R 1 RN ER
2. AR A AR AL AR A VRORE 1A H BH B DA
Ca'(6.78~12.20 ng/g) J £, H K S Na* (1.79~4.74
ng/g) Mg (0.288~2.720 pg/g) Fl K (0.228~0.378
ng/g, VIR THE R ) , Nat /K {E 28 6 T 7.86~12.54,
Ca'/ Mg* (i g 4.19~38.13, [ 85 T Lk SO; (5.13~
75.70 pg/g) M F(1.28~48.30 pg/g, 1 K T4 HIBR ),
H R M CI(0.384~0.807 pg/g) . F/CI{H Ky 1.58~
78.54,Cl7/SO; {H75 4L T 0.01~0.12, Wik IEEKS
AH B 53 DL H,0 (7R 43 50K 61.03%~87.47%) il
CO, (FE IR 43 B0 M 9.537%~32.918%) K &, Hik &
CH, (IR 43500 0.893%~1.898% ) N, (R 434
0.434%~1.962%) , C,Hy ( FE IR 43 £ h 0.241%~
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Fig. 6 Histograms of homogenization temperature (a, d) and salinity (c,d) for the inclusions of the Xiaobaishitou W-(Mo) deposit

0.833%) , 7>t H,S (JEE /R 43504 0.005%~0.027%) «
CO,/CH, [L{E "} 6.78~22.38,

5 A A B I AR B 2 AR 1 VA B R BH BT L
Na“(3.18~8.61 pg/g) K &, H K J& Ca™ (0.276~0.831
ng/g) F K (0.102~0.303 pg/g) AL LAF K 1 M2t

(0.144 pg/g) . Na’/K' L {H 2 fbF 15.82~80.88. [f]
B0 CI(0.54~11.00 pg/g) f1SO; (0.57~17.70 pg/
g)  F IR T 4. Cl/so, Lt {728 1k T 0.03~
16.63. AR ZE AR SAH B4 DA HLO (B JR 73 5k
86.02%~96.18%) il CO, ( FE /K 4 U N 3.432%~

1 MEAARLE(HE)TRECEERERSD
Table 1 ' Liquid compositions of fluid inclusions in the Xiaobaishitou W-(Mo) deposit
Fef B i w(BY107 ek Fer
Na* K* Mg* Ca?* F- Cl- SO, Mg**
XBST16-22 AEFa 1.79 0.228 0.288 11.00 48.30 0.615 5.13 7.86 78.54 38.13
XBST16-31 AdFa 4.74 0.378 2.720 12.20 7.35 0.384 75.70 12.54 19.14 4.48
XBST16-85 alFa 2.78 1.620 6.78 1.28 0.807 21.70 1.58 4.19
XBST16-122 ey el 3.06 0.252 0.636 6.93 - 0.501 10.30 12.14 10.90
XBST16-01 FaE 4.08 0.177 - 0.462 - 3.84 0.714 23.05
XBST16-31-1 FaE 7.53 0.177 - 0.369 - 6.78 2.570 42.54
XBST16-35 FaE 8.25 0.102 - 0.276 - 9.48 0.570 80.88
XBST16-39 aE 8.61 0.303 - 0.462 - 11.00 0.714 28.42
XBST16-65 e 3.18 0.201 0.144 0.831 - 0.54 17.700 15.82 5.77
XBST16-18 Iy fi A1 2.03 0.249 0.498 17.8 0.450 0.77 0.858 8.16 0.59 35.78
XBST16-11 T AT 2.77 0.369 0.435 13.5 0.225 1.81 1.140 7.50 0.12 31.10

TE AR TN RIS A 0 B s A1 3 R AT S A B B s T A Bk R B B IR T AR I 2
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Table 2 Gas compositions of fluid inclusions in the Xiaobaishitou W-(Mo) deposit

x(B)/%
FEfh = 7] €O,/ CH, O/R
Co, CH, C,H, H,S H,0 N, Ar*

XBST16-22 AFA 32.918 1.471 0.833 0.0270 61.03 1.962 1.784 22.38 7.67
XBST16-31 AFA 16.168 0.893 0.241 0.0153 81.45 0.533 0.709 18.12 9.61
XBST16-85 AFA 9.537 1.336 0.390 0.0076 87.47 0.434 0.836 7.14 4.40
XBST16-122 AT a 12.872 1.898 0.618 0.0048 8231 0.817 1.495 6.78 3.86
XBST16-01 FaEa 11.071 2.149 0.135 0.0022 86.43 0.161 0.059 5.15 4.52
XBST16-31-1 A 10.511 0.508 0.062 0.0044 88.72 0.156 0.043 20.68 14.39
XBST16-35 FeES 3.432 0.243 0.026 0.0007 96.18 0.088 0.032 14.15 9.59
XBST16-39 FaE s 10.772 2.731 0.331 0.0049 86.02 0.095 0.054 3.94 3.41
XBST16-65 FaE s 10.419 2.484 0.204 0.0150 86.57 0.213 0.100 4.19 3.57
XBST16-18 Vi) 26l 6.928 0.084 0.048 0.0001 92.77 0.115 0.059 82.26 28.04
XBST16-11 i} 26l 6.781 0.048 0.035 0.0001 93.02 0.093 0.026 140.96 38.51

e bR "B % . O/R= x( CO,)/ »(CH,+C,H+N,+H,S) .

11.071%) A 3, Hok 52 CH, (BE R 2380 H 0.243%~
2.731%) N, (FE/R 430 0.088%~0.213% ) , C,H, (JEE
IR EUN 0.026%~0.331%) , /b i H,S (EE IR 43 R
0.0007%~0.015%) . CO,/CH, H.AE A 3.94~20.68

2 147 it A A A AR ) YA 8 43 v BH S T LA
Ca*(13.5~17.8 pg/g) MINa*(2.03~2.77 ng/g) N+, H
& K(0.249~0.369 pg/g) F1 Mg? (0.435~0.498 pg/
g)o Na" /K H(HAE kT 7.50~8.16, Ca™/ Mg LAl Ky
31.10~35.78, BB ¥ LA CI7(0.77~1.81 pg/g) M SO;
(0.86~1.14 pg/g) H & , H k4 F(0.225~0.450 pg/
g). CI/SO; FLiHZEAL T 0.90~1.58, WifA 3L A<
AH B3 v DL HLO (B R 43 38R 92.77%~93.02%)
F, HKIE CO, (BEIR 73800 6.781%~6.928%) , /D it
CH, (FEJR 73BN 0.048%~0.084% ) N, (BE /R /380N
0.093%~0.115%) , C,H ( & /K 4+ %~ 0.035%~
0.048%) , H,S (B /R 4340 0.0001% ) . CO,/CH,{H N
82.26~140.96,
34 BETESWH

6 PEAR A G B & S 1Y R A T & E
B R S R OT R R AR R A T
14.19x1076~45.80x10( £ 3) , #i + JC K it 43 i £k 2
B2F6 1 Ju ZARN B AR 19 A i 8 (LREE/HREE=2.20~
7.61;(La/Yb)=0.60~5.73) (& 7). 5% k24,
QEARE T RE CAR T A a3 AR Rsk
5 A R A By R A ) O 7R R SEu=0.50~
0.84, 4 11 & N % K % W IEH 5 %, SEu=1.09~
2.63, 6 1FHE LR 555 7 —TJC R, 8Ce=0.83~

1.06, w(Y)QﬂQiﬁ?j{,7’94.28X10’6~15.80X10’6o
4 1F

4.1 mEEEBIER

INAART RARERAEY BEAaE T RS
H,0-NaCl % Hl H,0-CO,-CH,-N,-NaCl % 4 Z 4 | 7%
[ — A~k R onl DL $1) 2 Fh 2 i AR ST
TE S INBER B R 40 A B ko IR L = Rk R
BT, N 5%~50% , 2 — IR A5 4k T 285~
365°C, H,0-CO,-CH,-N,-NaCl%! {3 g {4 CO, ik
B BRI I 2254k : I\ o(CO,)H 10%~40% Y 5
H,0 = A ZE K ] ¢(CO,) K 50%~60% i) & CO, —
FRAELZEAAR , P34 CO, A, i 2b A BRI E AT 2 M)
— A AR R i A RO A AR EAAR
CO, — ML ZER Wit CO, B AR S A 4 5
WA BRI R R A T IBIER- . R
FRA A S — R IR AR, A i R, Y R
TR R R AR SRR AKR G, 2T
CO,-CH,-N, Fll H,O-NaCl = A AR EAE T, R % 1
i, CO,-CH,-N, N KA W h o 85 ok, If 5 46
I RATIEAE W B AR 80 T 8k B
O AR D R SRR I DTVE .
4.2 FH mEMEREEWL

PRAUZ 55 (2018) IR/ A 3k 85 (5D 0 - 01y
R BB AR A e T (R AE AR 210~297°C 1
{H 270°C ) | fik h J (w(NaCl,,) 4 4%~10%, & A
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x3 MARLBER)TE.FTABLITERST S (wB)/107°)
Table 3 REE contents of rocks and ores from the Xiaobaishitou W-(Mo) deposit(w(B)/10°)

XBST16-113 XBST16-114 XBST16-115 XBST16-116 XBST16-117 XBST16-118
Aoy ARTOAYE ABRTANOR OROra RS EERTARABYIE  BETARTSEE ARk
TR R ThOWRE ARTAW RS MOaaRTav s aamTav s S A

La 9.18 1.47 1.68 0.99 0.77 3.39
Ce 16.00 5.63 3.61 3.36 3.50 8.64
Pr 2.24 1.03 0.65 0.68 0.91 1.49
Nd 8.84 4.55 3.64 3.70 5.07 7.19
Sm 1.82 0.88 1.21 0.86 1.55 1.74
Eu 0.53 0.68 0.51 0.64 0.52 0.29
Gd 2.05 0.65 1.53 0.82 1.29 1.78
Tb 0.30 0.08 0.24 0.13 0.17 0.26
Dy 1.93 0.43 1.37 0.77 0.91 1.50
Ho 0.38 0.08 0.27 0.18 0.16 0.29
Er 1.12 0.22 0.76 0.62 0.47 0.78
Tm 0.17 0.05 0.11 0.12 0.08 0.11
Yb 1.08 0.31 0.74 1.11 0.57 0.78
Lu 0.16 0.05 0.12 0.21 0.10 0.10
Y 15.80 4.28 10.20 8.84 7.58 10.9

Y REE 45.80 16.11 16.44 14.19 16.07 28.34
LR/HR 5.37 7.61 2.20 2.58 3.29 4.06
(La/Sm)y 3.17 1.05 0.87 0.72 0.31 1.23
(La/Yb)y 5.73 3.20 1.53 0.60 0.91 2.93
SEu 0.84 2.63 1.15 2.30 1.09 0.50
5Ce 0.83 1.06 0.83 0.95 0.87 0.92

T LU EA A 1,

100 [ 1000
—— 113 “ 116 RaRER A
—— 114 —¥—117 100 I\\_m\
s —@—118 Mk%’“‘%
T NS

La Ce Pr Nd SmEu Gd Tb Dy Ho Er TmYb Lu

10@

1 1 L 1 1 1
La C¢ Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu

E7  NAAKE DB A A RE A £ 0% Bl (BB 6 4 Boynton, 1984 ; 5 < REAE K 4 Li et al., 2019)
Fig. 7 Chondrite-normalized REE patterns of rocks and ores from the Xiaobaishitou W-(Mo) deposit (chondrite value after
Boynton, 1984; biotite granite data after Li et al., 2019)
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5.5%) HIE 2B (0.64~0.93 g/cm?) 1Y NaCl-H,0-CO,
RFR o ARRWEFE R IR b 1l AR B B 1 R Bl
IR AR, B i Ay Hh = WL (254~376°C , W {E N
310°C ) A £ B (w(NaCl,) 2 3.06%~6.74%, U {f
3.5% 1 6.5%) Ik % J& (0.65~0.81 g/cm?) [#) NaCl-
H,O K Z o A1 SR ALY B B A o Fis £ v R B WA
FER AEA PR IE R T CO MR, F W LA™ AR
SR N LV AL B IR (138~371°C , WA A 320°C FiI
160°C) K45 (w(NaCl,) K 1.40%~11.70% , W&
7.5%) FlH K %5 B (0.67~0.99 g/cm?) A NaCl-H,0-
CO MR R . BRAUZ S (2018) N M BR R R W B AR R
IR (124~201°C , W (B K 145°C) AIK#R JEE (w(NaCl,,)
1 1.0%~8.8% , W Hy 4.5% ) EﬁNaaHoﬁx%o ]
AT UL, ALY R 25 B B R A il AR B B £ 0
WAL B B — Btk R R o B, B I B A v ek Vi £ 5]
IR, S48 & B B A 3k B2 241 o I3k B {H A e B
BrEh B AR, B B B GR AL Tl AR By B ) Fi 4
B R B B (A D2 AL B B B ) 6 8 5 0 B IE
AHOC (L 8) , R B2 B AR, 6 B2 o A , J2 i AR
i ok A, AR 1S 22 3 30T 1 I B R
FEAR
INF A SR R A RV (5D 07 S 0T BT I
(254~376°C , WA N 310°C ) WS T VL PG A 4 1L i
A (225~408°C |, 6 {H N 340°C , REFK 45,
2015) ,AH & F = B g B Y R 25 R B B (177~
260°C , 22544 ,2018) o /AR AR FE (w(Na-
Cl,) 4 3.06%~6.74% ) B AR T4 47 LA R (w(NaCl,,,)
1 2.41%~12.28% , W {E N 6.5% s RENK A5, 2015) , B 5

16

14} BT Y B
e HEBY FHEaE R
12 +

10 |

w(NaCL,)/%
o0

w(NaCl, /%

0 50
t/'C

100 150 200 250 300 350 400 450 500

F 5 B B K (w(NaCly) N 0.35%~7.17%, W& {5 Ky
1.5%, 85 & 4 %, 2018) o /NAIA KB ()W 5) 74
SRR B R AR, Y9 VRS 0 A T R A OB
BB AR AR B B RER o0 A T ek TR T
AP B o RIMBEH™ PR A7 ST 8 A 130~
420°C , W& AE K 330°C F11250°C (fF 5845 ,2014) , /N
AR A FERE AR EE R 138~371°C, I {E A 320°C
F1160°C, 2N IR AU MESH B I IR BE S Lo BRI 3%
PR A 38 1A 56 B (w(NaCly) M 0.18%~16.32%) 75 4k
u F s R TN oA Sk ((w(NaCl,) 4 1.40%~
11.70%) , 5 FE I {H % 25 (w(NaCl )24 9.5%)
FAHARY 5 5 B B A A TRORH 1 43 DA Ca* \SO§_
MF 3, K Nat Mgt Kl Cl, J& T Ca*-Na*-
Mg?*-SO. -CI-F-BIFi 4K ; AR 23 L) H,0 F1 CO, Ay
F, Hk& CH, N, (GH RTH,S, (X 5 A T4k
T A B AR RS AR CO, = MR 3R — 5, T
Wliarh Ca' & i, S KA AR A K
R R A B BOm AR F 25 (1.28~48.30 pg/g)
AR B iz kB A, R R A RAE
FRAIE | 7R 5 9K OB R 2R = AR E . IR
FWYF AR KR T ek IRk 10 1 ik, AR AT [T AR
FRITRLIEE , (45 35 A OB MR A 3 R 4 B it TR
SRR, FEE R A RN G0 (FRAUL S ,2018) .
A1 BEGR AL W B BB U A VA 1 43 DL Na® L LA
SO; M, Hk 2 Ca* M K", J& T Na*-Ca'-CI-SO;
AR s S AH B4 DA H,0 FTCO, A 3o BRER LR B
B B AL AR 0 R A B I AV A A
Ca*.Na* .CI'F1SO; 43, HUE K M HI F-, ik
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Fig.8 Homogenization temperatures versus salinities of fluid inclusions in the Xiaobaishitou W-(Mo) deposit
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T Ca' & it R FEUL B A K 2K <A
B4 B L H,0 S &, b & CO,, J& T H,0-Ca*-Na'-
CI-SO; RUHAR , s i i 8ok RS K .
UL AT UL, RS R 5 B B S SR Ak 4 B B 3
W A ) BRI B, R WA 1) R AEE I B 25 5
w(Na*) K CF 318 3.09 pg/g) 3175 (6.33 pg/g) 4
f1(2.40 pg/g) ,w(Ca")Hi 5 (9.23 pg/g) FMIK(0.48 pg/g)
T (15.65 pg/g) , wK) i (0.29 pg/g) FK
(0.19 pg/g) 7+ (0.31 pg/g) , w(Cl) H 1 (0.587
ng/e) B (6.33 pg/g) FEREAR (1.29 pg/g) ,w(SO; )%
WA (28.21 png/g—4.45 pg/g—1.00 ng/g) . 4534
BT B BRI 44 Hp AS0AE B 433 DL HL,0 FiT CO,
F, ik & CH, \N, . C,H, A1 H,S , {H & 1T BE /R 4>
B B0 S %) AR Ak B A x(H,0) 3% # T 5 (78.06%
—88.78%—92.89%) , x(CO,) & i % % (17.87%—
9.24%—6.85%) , WL B AR A B FE . «(CH,)
MK (1.40%) 3 8% & (1.63%) F ) B W B 1%
(0.07%) , x(N,) (0.94%—0.14%—0.10% ) Fl x(C,H;)
(0.52%—0.15%—0.04% ) % # [ A1

A1 LR AL W B BE A 1R RE A R R fu 2
A w(SO; ) (17.7 pg/g) it KT w(C1)(0.54 pg/g) 4k,
HAx 4 ERE R R A P w(C) R T w(S0; ), CI/SO;
A M 2.63~16.63, F WIZ B B4 8 22 DL CLAN 4%
YT, R E DL SHE S YIER T . ik
JEPE SRS ARSI L R i i R AU AL
W R B ) — B S L N A SRE D T R
B SR (0) Ky CO,, 38 JF P AR (R) AL 45 CH,+
CoH+H,S+N,. WY - 5 B Be 31 f et Ak ) e
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1 (6.38—7.10—19.25) , & W] 3 > [ Be 34 4 SR AL 3F
e, W0 ST R B O e , A AR S 1 ) A AR AR 3A
B FUIRY A B BoRER AL S B B CO, iR
1, 2(COL) X4 17.87% F19.24 %, F8/R AR 2K
H IR ER A 2 (Grapner, 2001) , A1 T HEW FlA
YL EARI R, B AR £k A ROk TR
G RAREKCER) . FIL, /N AR
DA™ W Ak £ 20k A A7 50K IR G DR
KW FUTTE & A AR AL IR , B TR 0080/, i
FEAIG AR K I i A B0 R 19 1 1 A FH R ™
HIUTTE , JE B 1A
43 WEITEERENX

A AC R Y A A R 1 e R A A ek
FEZ AR IR KRR T TR
BT MR, ZHFE NI R A28 o
R B I XA R AR LR A R 2 2 A A Y
TEHE RO AE, 1999) o /N A Sk CRD 57 43 A T 22
B AR A R FLAR RiA% BE 0 RS S IR ok
R 4% bl (R R 5 mh i R 2 AT LR
SRR SRR RAE AL 7)), B
FEHERATAER A A RN R . FEZ XBST16-
113 A1 XBST16-118 2 11 i 77 # (8Eu=0.50~0.84) , 55
TR LT BC AR LR T 5 (544 5Eu=0.53~
0.67) . 7k, 4Ry K5 %5 N IEHi 5 % (3Eu=
1.09~2.63) , 5 HIE Wit i Bk 2 26 1 G . 6 1
W R 2A A 55 4 5 B G5 (8Ce=0.83~1.06) ,
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Fig.9 Sm/Nd-Tb/La and La/Yb-La/Sm diagrams of the skarn from the Xiaobaishitou W-(Mo) deposit
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5 A HAE R A —30(8Ce=0.92~0.98) .
6 1HY KA ke A AR YA & 460 A
(B 8y )MAE 8P R4, 7F Sm/Nd-Tb/La
F1 La/Yb-La/Sm [l fif I (&1 9) 5 B () IEAH G , %
WIS [ ) 20 G O RS I 5L i DR BB 3 R £k O
Fo EulE S5 AT DIE R @R Ak 2 5K 8 s ey
PRk, EuJB TAMITE A Eu? M Bu iR 25, i
W EC I, SRS R AR R I Eu
SRy P & 4 (Hass et al., 1995) o #% xit 46
(1999)IA B 167 K 5 Bu S5 1Y K/INAT L2 B4
b3 R B ) 3R 55 , Eu 5 D g, 6 B AL R
JE R GR AR, Bu S8 A (R, 26 B A I RE
W NEAASRE DA 4 S0 K SO IE R
# (8Eu=1.09~2.60) , & B 1850 3= v V6 & 4=
FER TR I AL IR R BRI B . 2 RS
W R, SR AR B B Py (45
J5 A R ) 11 56 5+ (3Eu=0.50~0.84) , K
A AR A BB AL W B B 8 B0 R A R A R A
W JEFRA R IR 25 1, 3K 5 U A 2 A 0 U 45
B3,

5 45 i

(D) /MAARE DT i TR AR A S
RECATHAR RIS B BT I Hz by R R
B SRR T RN R A B B AR AR AR B B A
A6 9 BRI B R B B, JHE R b o A B B R
P 208 B0 B, A e (e By BOR W EH 7 AN
FIE ™ TE S B

(2) HE " B R EE N 254~376°C |, Wl Ky
310°C, 5 B w(NaCl,) K 3.06%~6.74% ; £1 & Bt 1t
Yy By Bt 3R B ol 138~371°C , W {E 2 320°C Al
160°C , £5 1% w(NaCl,) N 1.40%~11.70% , WA 7.5%
() NaCl-H,0-CO, K & . 454 Hi AWFIE R , 1)
i =28 B Br— 1R A i AR B Bt — A St A i Br— ik
Fi R B B, A Y R A re i i B  , RAE A i B
TR FE ¥ R R R [ i By B SR e A, A
Felm ALY B iR & A T kI AE A .

(3) MWHHIRY R 5 B B 24 s e P B Be 7 2]
TRERER B B , WO It A4 1) o3 A7 AE W) Bk 25 57, w(Na™)
Hlao(C) F A 21 155 FF AR, w(Ca) (K ) o 2K
PR, w(SO; B W FAAR . A 3 A4S WL B B 1
WA SR 3 9 A HL,0 FTCO, 4 L H H,0 &

BT, CO, & f B MR AR , B Wt 1y 3t A4 A 7
et B o CH, & o A 20 w55 P B I AR, N, A
C,H, B 3% Wik Ak o

(4) KRR P LG R R 25 R = BEAE 5H
+ IR BB AL, R R T A AR s
BAHEARR . A0S0 RS N IE S % (SEu=
1.09~2.60) , 2 BH {1 438 5 AU 15 FH & A 16 338 1
AALIREE IR AR & 2 R A S A Y R
ok U SR (8Eu=0.50~0.84) , JoAK [ 4826 4 3
i AL B BB EH ™V FH & AR AR AL 3R B T
B

Bt EPAMOUIEAS R T M A R
ST A A I E T R ED WA FROUE A /A0S #HE
FHMABRA R BRI SZFR AR o R A
ol L v P L R S (B 50 i R A 2 S 30 28 1
L 58 B, Wit G A R 23 v T R 2 B o
b 2R W) BRI S P U A R S 0 s R P 2 e
8 Hi 2k T 2R A P 8 J5 S B e SE R, 7
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