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Tab. 1 The hydrochemical type of the salt lakes in Xizang
‘ HERM - HIERM &
o ipA o 37 ERci P i , ez
k) K, Kay | Ka, K |Kn, | Kay K, |%H
HEEAE 2.08 | 5.69 | 1089.0 | 400.0 B 0.003] 1.27] 807.0 | 2.22
BRI 28.20 | 61.90| oo oo AR [0.05] 4.39] 46.2 | o0.52
¥R IH 61.20 | 37.50 (11909.0 | 1948.0 F/REE  [0.07 | 1.30] 116.0 | 6.12
FE R, 111 34 36.80 [2012,00 | oo o0 HoAKE  [0.07 | 1.11] 178.0 | 11.20
Ak 636.00 {2812.00 | oo 0o T 0.83 |15.02] 961.0 | 53.03 [T
AR 53,40 | 154,00 | 4637.0 | 1614.0 FLAKE  0.05 [ 2.61] 351.0 | 7.35 |
KRk 48.80 | 302,00 | 2054.0 | 332.0 by B8 0.17 | 2.03] 121.0 | 10.32 ﬁ’!
g 1.16 | 8.19 | 1491.0 | 212.0 RER/RSE  [0.86 | 5.79] 602.0 {106.0
B <1 <1 <1 <1 Y 0.004/1.003|  7.001] 0.035/%
Fid = 124 2.74] 93.2| 4500 B gy 0.02 | 0.14 76,0 | 1.17 |m
Bt (D 48| 19.90 | 131,00 | 6017.0 [ 471.0 XAKE  10.47 | 3.25] 248.0 | 4206 |
BREADE 400 | 2060 | 3850 61.4] B lnmes 0.40 | 5.33] 365.0 |27.8
AN 3.30 | 5.70 | 331.0| 192.0 g 0.17 | 3.24/ 189.0 |[10.2 [
Wbt 5o 1.50| 19.0| 18] B lmewr .10 2.4171030.0 | 31,7 &
a4 3.35| 4.89 | 1823.0 | 1294.0 sl 0,04 ] 2.39] 52,7 [ 0.88
HATEE | 260.00 | 346.00 | 174.0 | 52000 B Biari= (I1)48{0.96- | -9.05| 915.0 [109.0
Rt 12.50 | 18,80 | 1377.0 | 9306.0 | ! " B >1 s <1 3 &
ME 8.601230.00 | 18.61 9.2\ T e 0.06 | 0.77] 19.09 | 1.47
Bk 70.00 | 124.00 | 1743.0 | 987.0 T 0.03 | o4l 1480 | o1 2
HES 31.00 | 35.00 | 865.0| 256.0 o o0t | os| 151 013
%ir:gg 8.50 | 11.00| 14.6| 11.4 o 002 0.3 143 | o.78
®ras | 2;22 12;22 322 . 322 . lmmeme lo6 | o7 8.2 [16.3 [BE (R
izgﬂg 13:‘74 54:70 148:0 37:3 A 0.0110.33 00 00 iR
ot 4k 0.05 | 0.90| 5.34| 0.28
et 101.00 | 156.00 | 234.0 | 431.0 4 | ¥
B 83.00 | 102.00 | 308.0 | 1253.0 SLEARQI0.01 ) 0.71) - 37.3 1 0.62 T
ke < -1 - < Nl 0.01 | 0.86] 51.9 | 1.03
R - < <1 <i EA 0.003 0.13}  2.85| 0.07 jm
— : Mk 0.07 | 059 52,0 | 3.91 |
Hext @ o.01] 1,04 54041 0.5 B skt [0.01]0.78) 19.8 | o0.14
Hefkea@) o.01| 1.07| 658 0.8 g % [BREEE [p.002 0.25) 11.12| 0.0 [#
BwEE 0.53 ] 12,90 | 112.0] 4.60| % AR 0.08 | 0.26] 5.78 | 1.78
ok C 0,09 5.35| 439.0| 7.17 % e o 81|0.87] 1.02| 0.95
BN 0.07] 3.34| 324.0| 6.72| 3 % d&£%x+E  [0.03}0.970 18.10} 0.50
BRE 0 1.87 | 108.0] o TR 0 0,02 | 0.16]  4.82 | 0.89
1) BFLEHEE:
k, = 2COi_+3HCO7, . _ 5CO + HHCO; +3505" .



5% ® ®# 5 W # 19 &

85° ' a0 95° E
TERREDT T~ l \
re .
AL T8
s, S
(.

Y

. \.
L .;'v\.,.~\)§imm "
BT e H
L - ) . -3 /\,'"‘/v\- .

3 100 200 300 km
e ————— ~

EH1 wEEHEENE GELRERBEME R 1971 £Reh EARSLE B> H)
Fig. 1 The distribution of the salt lakes in Xizang
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Fig. 2 The hydrochemical of the salt lakes in the Xizang
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F2 ERENEIKRETESE (me/L)

Tab. 2 The trace element content (mg/L) in the brines of salt lakes in Xizang

et B* .| Lit | Hg** | Br I Rb+ | cst Pbz+ | Znt
BEE 1439.0 | 2900.0 | 0.4 242.0 | 0.6 23,13 | - 18.3 0.22 | 0.73
BIRE 31.7 0 0 0.3 | 0.0007 | 0.2 0 0.001 |0.0003
Sl 541.8 | 320.4 | 0.029 | 62.51 ] 0.159 5.42 1.94 | 0.031}0.15
BER% Agt | cut | Th+ F- Si%¢ | Ast | P | S;t | Fedt
BEE 0.067 | 0.13 0.072 441,81 11.6 13.2 12.9 42,0 0.85
Bk 0.0002 | 0.0008 | 0 10.67] 0 0 0 0 0.039
iy 0.0085 | 0.0242 | 0.0068 | 112.9 | 3.5 1.72 2.03 6.67 | 0.188
CETE% So | Mn | V| Tzt | Cr+ | Mo | Ni+ | APF | Ut
-3 1 0.016 | 0.153 0.018 | 0.02 | 0.034 | o0.16 0.07 0.12 1.5
RikE 0 10.002 0.002 | 0.002 | 0.004 { 0.005 | 0.003 | 0.009 0
i 0.0044 | 0.0382 | 0.006'| 0,006 | 0.0166 | 0.0385 | 0.0101 | 0.0549 | 0.162
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Fig. 3 The distribution of the B,O; content (mg/L) in salt lakes in Xizang
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Cs, Hg, As, Th, Cr, Ag ETENEE, HEKPEESHEEEETRE, f&THEK

HEIRE Br M8 (3% 3),

#3 LRMRETEIROKERR

Tab. 3 The Quantity rank of microelement content in salt lakes in Xizang

BEHMPHBARSRETHKABOER e o K
10° Li, Cs, Pb,
10% B, Hg, Ag, Th, As, Cr
10! Rb, U, F, P, Fe, Mn, Zn
10° I, Si, Al, Sn, Ni, Mo, V, Ti, Cu
10~ Br, St

BT R &R ERARBIRENAE, SEMtRETENSREERANE
S17, B, & B BB S ABE R, XK & B 2757.48mg/L; HRBEH .
B LR RS, BARKE 1550mg/L M b, & Li BEQHNIERE
I, X7k & Li 2900mg /L A4 LK FEHM A Li #1395 500—2900mg/L, Rb,
Cs ARNUB/RENRS, S0 12.13mg/L 71 9.5mg/L, FEREFMMARES U
&, S30% 2.29mg/L # 1.12mg/L, ZEIES Th &, % 0.07mg/L, BREFK KRR
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Fig. 4 The distribution of the Li content (mg/L) in salt lakes in Xizang
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Fig. 5 The distribution of the Rb content (mg/L) in salt lakes in Xizang
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Fig. 6 The distribution of the Cs content (mg/L) in Salt Lakes in Xizang

Tab. 4 The chemical analysis (%) of rock in northern Xizang plateau

®4 BABEEBULEIN(%)

o\ e BETERS BEESRZRALEFRZRE] FHZRE | ASEEEE RoBnaxs
K,0' 2,72 2.32 2.72 0.17 0.07 2.22
Na,O 0.16 1.19 1.40 0.35 0.37 0.14
Ca0 0 12.38 11.38 12.92 1.61 0
MgO 4.33 7.94 6.30 14.80 35.22 0.83
MnO 0.02 0.22 0.22 0.07 0.09 0.09
Fe,0, 5.85 8.85 9.39 5,91 8.7l 0.97
Ti,0, 0.35 0.82 0.84 0.07 0.15 0.24
ALO, - | = 14.67 13,74 13,88 19.05 2.50 3.98
B,0, 0.15 0.51 0.40 0.40 0.45 0.12
$i0, 66.77 40,44 41,53 44.73 37.39 89.64
P,0, 0.025 2.41 2.40 0.06 0.025 0.01
kR 5.14 6.72 5.60 2.51 14.63 0.42

2. R AT AN BETRIA S KEEWMBTERWR. TBNEENTE
M Bilo SR AIRTIK, BALE AT o EB AR, LLR W Bk #2034 9%, 1K
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5 BRLWMEEGHABER (me/L)

Tab. 5 The leaching experiment of rock in northern Xizang plateau

aH )
R gERKE | DBESRZRE | BEFRDE #EKE AEHY

TH

Na 13.0 11.0 10.1 1.5 5.0
K 8.0 1.5 3.5 — 5.05
Mg 6.33 2.99 0.25 2.07 3.49
Ca 42.86 5.38 3.93 13.97 6.06
Li 0.04 0.05 "~ 0.08 0 0.05
cl 5.96 6.62 1.66 4.29 7.15
. 80, 182.73 93.02 - 13.17 0
B,0, 2.42 3.22 2.82 6.04 4.83
pH 8.1 8.2 8.3 8.25 8.1

REl# 100g /K | BB 100g, ok | EEEE 100g, K | EE 100g, oK | Bk 100g mK
1000 ml, & | 1000ml, ﬁ' 1000m1, & E% | 1000ml, iﬁﬁ' 1000ml, REER
HRER R RETEBM 10 EE'FE?@ 48 h, EE'FEi@ 72 h, EE’F&?& 72 h, | ET&M 72 h,
h, S8, Bk | 4 B> B K S B RKEBE X 4B RKB

#:1000ml 1000ml 1000ml 1000m1 1000m1

1) RELE KL RS BESERR.

HEAFSMETR (% 6), REANNAMATE, FARNRBRTRYERRFZ

—_—

[~]

BT KRR ,%\F‘ﬁﬂTﬂﬂ( (BRASR) Bt RBERT, HRAHHER 6005
i, H T HMAMIE, N W SMETE (B 7), BXKEW Li, B ETREROMN
HBRFEY, AHEBRILFERAPORLE FARENSFEDHESE . BRESHAR
RARTORE, ERRAHAREARIESHo ﬁ?ﬁ’l‘ﬂ(#‘eféwﬁ% RERERABNAE
MW Li, B BERKNHEMRLEE R

3. REMKIIANME, BIF. B, . KEBSKERNIE, KSEKPHRETE
(3% 8)» ﬁﬁ(&ﬁﬂﬂﬁ%&?&ﬂﬂ%b%, IEEJETIEAEE#&“F&?}EB’JME. EBRLTHR

o
W, &% &
PR MR EERSN B ES27THRERY, EFETHMETE. B Br, St #iF

BRI, R 25 Wﬁ&imiﬂb&i@ﬂ(%ﬁ% jﬁﬁ% Li, B, Cs, Th %, BafgKE&

Er% 2—3 Aﬁ%z&o
ﬁlzﬁiﬂ%&_amiE’Jﬁi‘b%ﬁ%ﬁﬂ’]@ﬁﬁ*ﬂﬁﬁ‘%ﬁﬁﬁs —BTEEBRADM

EHERREEHENEER.
- BEERER AW SR ERENREE ANEAE, TRRRIBEBIHE
HIMERE RERAMBANNKAES, REXLHRETRBERPIERER. AR

Li, B SEITEBEXNE RERLET R
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%6 ERERAKPHABRITRAS (ne/l)
Tab. 6 Microelement composition (mg/L) in the river water in Xizang Plateau
. IR i i L 9. il A £l i &
S m % & Z 5 i % & g &
B & | & | & | & | =8 | &8 | & | & | & | =
JE%\ ki il i i ki i il i i i
B,0, 0.42 9.95 7.47 0.67 10,08 0.50 4.20 10.57 13.11
Li 0.14 0.1 0.1 -1 <0,5 — - <0.5
St <2 <2 <2 - <3 - <2 —
Br <0.5 | <0.5 <0.5 | <0.3 | <0.3 <0.3 <0.3 <0.3 <0.5 <0.3
I 0.0022 | 0,0022 | 0.0026 — - 0.003 0.0015.] 0,007 ] 0.0027 | 0.004
U 0.03 0.03 0.017 0.0¢4 | 0.004 G.004 0.004 0.004 0.05
Th — — — <0.004| <0.004] <0.004] <<0.004] <0.004 - <0.004
F 0.14 <0.1 5.79 44,25 W12.70 4.04 7.74 31.51
Si 1.7 0.90 1.00 4.67 12.33 4.47 5.20 4.69 1.40 0.35
P - - - - - 0.27
As <0.01 | <0,01 — - <0.01 1.17
Rb <0.05 | 0.05 0.05 <0.20 ] 0.38 <0.20 | <0.20 | €0.20 | <0.05 | <0,2
" Cs <0.05 | <0.05{0.10 <0.41] <0.4 | <0.4 | <0.4 | <0.4 | «0,05] <0.4
Al 0.077 | 0.026 0.014 | 0.017 | 0.04 0.0085
Fe 0.0092 | 0.10 0.019 |} 0.018 | 0.056 0,047
Pb 0.005 | 0.003 | 0.001 0.002 0.005 0.31
Sn - — <0.001] <0.001 —_— 0.001
Cu 0.003 0.013 0.001 0,003 | 0.004 0.0081
C;‘ 0.011 0.004 | 0.002 0,001 0.011 0.011
Mn 0.004 | 0.002 0.002 0.002 0.066 <0.001
Ni - 0.011 0.003 | 0.002 0.002 0.013
Mo <0.002! «0.002] «<0.001] <0.001] <0.002 <0,0038
v <0.002] <0.002] <0.001] «<0.001 - <0.001
Ti <0,002] «<0.002f <0.001|] <0.001] <0.002 0.001
Ag 0.0004 | 0.0002 | 0.0001 | 0.0001 | 0.004 0.0001
Zn 0.04 0.18 0.023 0.018 6.20 <0.06
i & | & | o | & | & | ® | ® | % | x| &«
5 wo| o | x| F|E ol om| o8
T | ow | w | % | R | ow | s | F | ow | om
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Tab. 7 Microelement composition (mg/L) in the warm spring

»
_ £7 ENERERKIHERTEEE (me/L)

watet in Xizang ‘Plate‘m

R 1 =3 Y # ¥®
- IR R AR iR
BBl | 2|2 | % | B || & | &
R X & K X R
' 370 [10.08 [23.53 | 3.87 | 400 | 874 [ 1.34 8.40 | 145.00
Li <050 — | 2.0 - — <05 | — |3000 | — | 11.0
Sr — — <3 - - <3 - <3 <3 <3
_ Br <0.30 | <0.30 | <0.30 | 1.07 | <0.30 | <0.30 [ <0.30 [60.42 | <0.30] 1.34
- 1 0.01 | 0.022 | 0.0095 | 0.006 | 0.0065 | 0.005 | 0.0015 | 0.073 | 0.005 | 0.10
. U <0.004] 0.016 | <0.004] 0.012 | <0.004] <0.004 <0.004 <0.004] <0.004 <0.004
Th 10.036 | 0.020 | <0.004] <0.004] <0.004] <0.004| <0.004] <0.004] <0.004 <0.004
F 20.08 | 20.08 | 142.8 | 4.9 |15.12 | 2.60 | 5.84 | 3.5 | 169.30
si 6.60 | 1.8 | 31.50| 5.03 | 6.33 |10.30 | 3.80 | 1.23 | 5.15 | 45.17
P - — o2 | = | v0s7| — — | 1.6 | <0u04| 1.37
As <0.01| — |<o01} - - - ~ | 17 | ez 210
Rb <0.z | <0.2| 0.70 | <02 | <02 | <0.2 | <0.2 | 7.70 |<0.2 | 1.50
Cs <0.4 | <0.4|<0.4 | <04 | <0.4 | <004 | <04 | <0.4 | <04 | 5.3
Al o.051 | o0.086 | 0.025 | 0.013.]0.012 | 0.052 |0.019 | 0.016 | 0,016 | 0.27
Fe 0.077 | 0.087 | 0.126 | 0.017 |0.140 |o0.026 |o0.024 | o0.021 |0.068 | 0.099
Pb 0.010 | 0.006 | 0.008 | 0.002 | 0.00¢ | 0.004 |0.004 | 0.004 | 0,009 | 0.27
Sa 0.002 | 0.002] — | <0.001]0.001 | <0.001 — | <0.002 <0.001 0.001
Cu 0.005 | 0.012 | 0.018 [o0.004 |0.01 |0.006 |0.004 |0.01 |o0.03 0.005
= Cr 0.004 | 0.007 | 0.005 | 0.001 |0.003 |0.003 |0.003 |o0.002 |o0.015 | 0.019
- Mn 0.004 | 0.015 | 0.004 |0.002 | 0.001 <0.001] 0.002 | 0.002 <0.001]  0.012
* Ni 0.002 | 0.004 | 0.009 |o0.001 |o0.001 |0.002 |0.001 |<o0.001]0.001 | 0.014
Mo <0.002 0.008 | — |o.001 |0.002 |0.002 | <0.001] 0.004 |0.001 | 0.019
. v <0.002{ <0.002| <0.002| <0.001] 0.002 | <0.001] <0.001| <0.002] <0.00] —
Ti <0.002{ <0.002 <o.ooz:‘<o.01 <0.001| <0.001{ <0.01 | <0.002| <0.001] 0.004
Ag 0.0003 | 0.0005 | 0.001 | 0.0002 | 0.0002 | 0.0001 | 0.0001 | 0.0003 | 0.00008| 0.00024
Zn 0.8 |0.19 | 0.26 | 02009 |0.019 | 0.0 |0.018 | <0.06 <0.03 | 0.122
) Ga } 0.0099
A ¥ % " 4% FiC] i B & # # #
- 5 R | 8 | % s | & | & | Rl o8| %
LR H ) & +* % = 1 # +* & #
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#8 ERERASEXPHRETRESR (mg/L)
Tab. 8 Microelement composition (mg/L) in the atmospheric
water in Xizang Plateau
HREEAR
- W E#E HERATH BUERE | EFRHLAKE | EREERE

B,O, 1.01 — 0450 20.5 4.98
Li — _ - 0.18 <0.1
Sr - - - <2.0 <2.0
Br 3.74 <0,30 <0.30 <0.5 <0.5
1 - 0,0007 0.0015 0.0064 0.0034
) <0.004 <0.004 <0.004 - 0.005
Th <0.004 <0.004 <0.004 — —
F 3.61 2,24 1.98 37.49 —
Si 0.13 —_ 0.13
P 0.30 - -
As <0.01 — -
Pb 0.077 0.001 0.003

Rb <0.2 <0.2 <0.2 <0.05 <0.05
Cs 0.4 <0.4 <0.4 <0.06 <0.06
NO, 0.067 2.97 0.4

- NO, — 0.25 0.28
N - 7.0 1.36
Al 0.075 0.023 0.022

Fe 0.21 0.040 0.024

Mn 0.072 0.001 0.012

Sp - <0.001 < 0,001
Cr 0.009 0.002 0.001

Ni O‘ 0.001 0.001
Mo _ — <0.001
v —_ <0.001 <0.001

Ti 0,002 <0.001 <0.01
Cu 0.003 0.003 0.005
Ag 0.0005 0.0002 0,0001
Zn 0.031 0.018 0.037

BRAT =5 & = & kK

»,4\«
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DISTRIBUTION OF TRACE ELEMENTS IN SALT LAKES
OF XIZANG (TIBET)

Zheng Xiyu
(Institmse of Sals Lakes, Academia Sinica, Xi'ning)

ABsTRACT

Xizang is one of salt lake areas in China, totalling 220, the biggest in scale and the hig-
hest above sea level. According to the composition of brines, these lakes can be gfouped into
the carbonate type and the sulphate type (including Na,-SOs and Mg-SOs subtypes). The ch-
loride type .is not found there up to now. ‘

Besides Na, K, Ca, Mg, Cl, SO,, HCO; and COs, there are another 27 kinds of trace ele-
ments in these lakes. The contents of Sr and Br are close to or lower than those in sea water,
the contents of other 25 trace elements are higher than those in sea water. The centents of Li,
B, Rb, Cs, Hg, Th, As,' Ag, Pb and Cr are thousand times higher than in sea water, therefore,
reaching a level of geochemical concentration and industrial production.

Xizang is of a particular tectonics and has a favourable environments for enrichment of
Li and B by the remelting magmatism caused by plate tectonics and strong geothermal action.
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