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#E EE Zn,Cd, P, Cu BFHEREERLAEFRSRRAKFUREREEK S
R YR EERES R Z05.7, Cd 0.092, Pb 0.048, Cul.1 ppb, XiF
ARARKTEEEREE IO G RERENFELEN.

ZERMXIAR R, ERGERNTELEEKRAOKD, RESEET 2o,
Cd™*, Pb*", Cu™, Sn** A1 Bi'" AOMRELJe HEATL A ZAAMIAS, MifiHIlT X Les F 7y
RERNMRAKPEFISHTRE  RABKERLRAEEEZLE T, G BB KERT %
HTHERR ERAK oH FH T, BT ERFRZNEEEENFEES; B TRKE
ORI RER: B T /KBB3RO T B A B AR R B, M AR AE RO 20 P BRI R

W22 38 55 7 P At AT TR S B B R PR A B R R o R IR BRI, VBB R
ARELE T, TN B IFE P A E TR A U KA 2w,

Goldberg #iH , B & J& o] R T — R AL IM H R ERBEIKRS, sz—/l\b%‘”o

FEREATIES 2o FRESBETERAKDER IS HHHNE, T 1982 4
5—6 AERILKEBRBFEEST THE, LN TRAKS Zo™ SHETFRE, K
ZEERMEWTo

—. Kk 7%

ZRX B RS 1 FRo

W IT AR AR RS S ORI MY My EIR R R L R A R, ARG =
SRR BB A MR OR v AR B B MR 22 L R R o ,

RARBIRIE R - RSN B ERRBERSER, i 1.0% WRERWMS 0.10N
HCl BB Ca CLEEH R E R E R, ¢ BE T BB, R AREET, BURE
B RRERE SR R M ERKE R RS RLIE 111 1 HNO, th b E, RE HE
TR o FATRZEARIE SO0 B AR R 22 K A] A% i w8 1T WU 2o MK BE S 25 ml,
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A1 ZRXKESREEA

— 1.3V FiH M 3—5 5. WEEAKPK Za®, C&*, PV, Cu®™ HARMEMR.
SE WK I n— 2R g KV S IR, TR A K RE IR K5 5 1K) pH EARZE, :

BLEAERGELE S5 7+, ki b 100 ml) AV HBERAKEQE LA 257, FE
HERKEMEAMTBEEKERBK,UES RS TR RN SRS ESH &
BAaEEN, 8 Lo TEREGER EIRI#ET. Mo, NH—8A
1—3 K,

m ERBETH,FUENEBER, U YEHEFRARELE T. RELHTHE
PAPE— 1.3V (s Ll B o KRR EER AK pH FEE M, 3 AR MER R, Hif
MRELETFREBFRTBESBEEHETRAEEN . BEREERERERIHE
W B B o ‘

MBEKBERARR M SR RAF R, WENREEETFREFERPEOME
HEBRHEETF. RFREEEEBEREEETFRMABREERET L. IBKELER
WE. R, AT AR, WSS R KPS B 7 2 kR
ﬁ[&ll]o

TLER KRB

SIRERFITH 1o HETFHE, ARFIHEAREERBHOTER.

AWERZH, R EHREERRK D Zo*, CF7, PV, " BTF(BEHETFR
ARELEFNRERLMUN, FALSEKE—Bo KIEREEFHNK® RAKRER
SRETHISHAREENEEN.

BATHBSBEFRENEERTHBES Za™ 5.7 £ 26%, Cd' 0.092
41%, Pb** 0.048+23%%% Cu®* 1.1%£18% ppb, AREREEBEXNRESEETERE
SEB4 Zo’t 7.3 (1977 4£34 5.5), Cd** 0.12,- Pb** 0.036 )3 Cu’* 0.94 ppb,
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1 RURWREREXBASP Zot, Cd*t, Pbt, Curt BFHIRA(PPb)
(20—-25°C #iE)
e | ReEm Ity = Za*t cdr+ Ph2+ Cu*+
1 19824 @R .
5R108 Fk 5.0 0.084 0.060 0.69
5A148 RHE 6.5 0.078 0.023 1.3
0.13 0.023 0.63
Rk 9.7 0.18 0.037 1.1 '
Rtk 7.8 0.089 0.029 1.0
6.5 0.18 0.035 0.94
' 0.18 . 0.038 0.94
. 7.8 0.084 0.023 1.1
10 0.089 0.035 1.1 .
0.13 0.041 0.58
BEREK 5.5 0.14 0. 039 1.4
: 5.0 0.14 0.039 0.69
el 5.0-10 |0.084—0.18 0,023 —0.060| 0.58—1.4
¥ 7.1 0.13 0.037 0.96
2 i
SARE | WK(RRE) 7.1 0.089 0.054 0.81
2.0 0.042 0.070 1.6
4.5 0.089 0.037 1.1
0.040 0.035 0.92
6.1 0.040 0.037 0.81
2.7 0.045 1.0
6.0 0.049 1.0
5SAH23H WK(NZE) 1.4
1.0
2.0 0.045 0.091 1.6
7.1 0.042 0.099 1.1
2.7 0.089 0.091 1.4 "
0.045 0.054 1.6 —
2.0 0.084 1.5
5.4 0.045
3.0 0.084 0.037 1.5 s
HEE 2.0-7.1 |0.040—0.0890.035—0.099 0.81—1.6
Reg) 4.2 0. 060 0.059 1.3
HFRE R A
3 5H27H BIRAF (B RATT My L% 2.0 0.042 0.029 1.5
5SH28H BIRARRUR/RAT 5 L) 3.0 0.042 0.052
5H29H BRARIRERL) 4.0 0.083 0.049 1.0
5 BELRIT 6.1 0.068 0.043 1.0
' 8.4 0.051 0.058 1.6
9.1 0.058 1.0
6 6 A1 8 R 4.8 0.042 0.052 0.75
‘ 4.2 0.089 0.69 .
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#1 (8
i REBH H = Zo’ Ca*+ Pb*+ Cu*+
B 4.0 0.047 1.3
4.5 0.041 1.0
7 BRE 2.9 0.068 0.054 1.0
5.4 0. 089 0.03] 0.94
0.084 1.3
: 0.058 1.0
8 i B 6.5 0.042 0.041 1.1
9.7 0. 084 0.070 0.81
6.0 0.084 1.3
9 | 6x2m A 7.8 0.042 0.035 0.94
6.5 0. 068 0.041 1.0
3.0 : 0.041 1.1
10 6438 BT 6.1 0.084 0.040 1.0
200 | - 0.049 0.81
9.1 .| 0.14 0.10
11 RBER(HSN) 6.1 0.084 0.035 1.1
: o 6.5 0.068 1.2
6ASH 3.6 - 0.084 0.035
, 3.6 0.073 0.035
12 6A8H 3 ¥ ichan 4.4 0.084 0.070 1.3
‘ - : 5.5 0,084 1.3
7.8 0. 084 0.070 1.3
4.4 0.084 0.037 0.63
#E 2.0—-9.7 | 0.042—0.14/0.029~0.084f 0.63—1.6
T 5.4 0.074 0.051 1.1
HEEERAK
5 4298 BRA 7.8 0. 080 0.052. 0.95
4 GiRe 9.1 0.042 0.043 1.0
9.1 0. 068 0.076 1.3
6H5H RrgE 3.9 0.080 . 0.029 1.0
3.9 0.084 0.062 1.6
6 148 BRRK 2.7 0.11 0.060 10.88
13 7H rgELsk 8.6 0.11 0.030 0.76
14 1983 & THRARRK 4.8 0.10 0.028 0.80
4HA3H SoKHEE 2.7-9.1 | 0.042~0.11/0.028—0.076] 0.76—1.6
B 6.2 0.084 0.048 1.0
15 ;9)8%?1%5 HRACBR D) 4.6 0.10
Y61 0.074 .
KTk
16 | 67 14K B 0.16 0.023 0.94
' 0.11 0.041 0.94
17 6 5158 yii:! 2.0 0.063 0.041 0.88 -
’ t 0.16 0.022 1.1
6 F 168 BR 9.7 0.062 0.94
0.063 0.070 ‘
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#1 (80
W%s EHEH =3 & Za*t cd*+ Pb2+ Cu*+
18 6 4178 i gs 2.7 0.060 0.040 1.1
: 0.16 0.020 0.46
19 6 5198 OB 8.4 0.11 0.044 0.46
' : 10.090 0.070
A 2.0—9.7 |0.060—0.16(0.020—0.070 0.46—1.1
iy 5.7 0.11 0.043 0.85
113308 HHREAKAKE 5.8 0.10 0.030 0.90
i3 Sleg e 4.2—7.1 | 0.060—0.13|0.037—0.059 0.94—1.3
HAEH (ppb) 5.7 0.092 0.048 1.1
FBE(<E%) 26 41 23 18
1982 4 RKERK
=14 Fiefz:| 6.5~9.8 | 0.11~0.17 {0.030—0.050] 0.70—1,2
¥ (ppb) 7.3 0.12 0.036 0.94

RAKFRERSBETFREOHER, RAKBIRILTE RS X 55 Fo
WA EERERKOEER, ARBKERRRE TOREBEMBEXEET. WKEE
KREFAHBEEHAR . RAKTEESEEFE5HEREMEZE, BEEENVE
B, T, RAKFE&BETRERRLAAU, BHESRTHRS R oH BLBKHH
OkHo ERAKEHRT,,HESBEEFARAKTEY, ReETFTEASNER, Bl
AEERITETERENNE, DRERLEETFHASNEREBAERIRS, e
BETUEERKRTKPE—EHIKE, TATREBNRRKPRKERMN, R
AREKRE S RRBGE R (I RIERS), TLRESERFERRAKIWEA
BFURALEEE K. W, A BTN P BHE TR PV ABELET. /5
% P SEMAETF X AR A W RN, B ARK ERE N,

ERSERFERAKPNBIDHEREZFUARS BRI, FERSTHERS
R EEHNAE, FEARTEFATRONERERE TS B RESETFREFHD
BHWET, R4 TEERGSESHAKRKELBAUSHER, W, BBREAH
REFRAKRE DA I P BB T 2, BRI B S BOX — 5 R /K I BK R 3 B KITS
B B THAESSBEEFENER, TRSETEFIINH. R, BBWiskr
S M2 RARBIM T fR{Ko AT, Chow % (1978) FrltBMIBIR R, KPR, X
SEERHHE 1000 m DLF Pb & 834 0.03:£0.01 ppb (R ERBIE); #BE2Eth Pb &
B 1940 ELLFT% 0.04+0.02 ppb (FE/FEI T TULISHFIIEE 20 ppb), XE5AFFIH
RBER—R, - ' '

BEROSEERITE, BELE BT M PV R CEY SRR R IR RN(AG>1.4¢V),
EAERE FTREEETUZBKS, RATVRELBETERRKPRETS %5 £ 8,
AR TSR, SITBARA SRR, MEKNES, B, A NEEERitEk
BREERRAYE-LEERNNE RS RZR, EARTERKATERERKAS,
B HE AG UIAR R EEHI — B - (L BRI T o
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SOME TRACE METAL IONS IN NATURAL WATERS OF
TIANSHAN MOUNTAINS AND QINGHAI-TIBET PLATEAU

——AN EVIDENCE OF THE HOMOGENEOUS DISTRIBUTION OF
TRACE METAL IONS IN NATURAL WATERS*.

Gu Hongkan Liu Mingxing Li Guoji Bao Wanyou and Zhang Shoulin
(Institute of QOceanology, Academia Sinica, Qingdao)

ABSTRACT

The concentrations of Zn, Cd, Pb, Cu ions are shown to be similar in natural
waters of Tianshan and Qinghai-Xizang (Tibet) plateau as well as in the sea. The
metal speciation showed no significant changes throughout the natural water eyele.

The average and variability of concentrations of trace metal ions in fresh water
are respectively Zn** 5.7+26%, Cd** 0.092+41%, Pb** 0.048+23%, and Cu™ 11+%
18% ppb. The average concentrations in Hast China Sea water are Zn* 7.3 (55 in
1976), Cd*+ 0.12, Pb** 0.036, and Cu®" 0.94 ppb.

The phenomenon of a homogeneous distribution of trace metal ions in natural
waters shows that the metal ions are carried in the water eycle. The rain water de-
rives mainly from the evaporation of sea water; thus, the evaporation must carry trace
metal ions from the sea into the air. The river water derives mainly from rain.

* Contribution No. 1216 from the Institute of Oceanology, Academia Sinica.
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water and runs into the sea. No significant equilibration transfer takes place be-
tween trace metal ions and particulate phases at the pH of natural waters.

In the natural water cycle the trace metal ions are carried with the water. The
transfer is not determined by the energy of the metal ions and, consequently, the
thermodynamies do not present a problem. When an ion ocecurs at trace concentra-
tions the influence of the environment (the medium) will be of great importance, and
the ion will not observe the rates of thermodynamic equilibrium theory. It may be
eonclnded that the thermodynamic theory does not apply directly to physico-chemical
processes at frace levels. In this case the free energy, AG®, can not be used directly
to prediet the feasibility of physico-chemical processes.
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