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Na(I) Mg(1I) Ca(Il)
Mo+ —0.8| —0.8] —0.8|—1.62]—1.62] —1.621 =1.20] =1.20| —1.20
A A A A A A A A A
M-HCO?-! 3.50 | 3.37 | 3.63 | 2.63 | 2.49 | 2.75 | 2.96 | 2.82 | 3.08
A \% \" A V. \" A \" \
M-sO2-1 403 | 1.95 | 1.6 3,35 | 1.27 | 0.92 | 3.68 | 1.6 1.25
A A \" A A \" A \% \%
M-Cla-t 4.85 | 2.79 | 1.48 | 3.79 | 1.93 | 0.42 | 3.46 | 1.4 0.09
cl- ot HCoy
xn- 0.16 | o.16 | o.16 | 1.33 | 1.33 | 1.33 | 1.23 | 1.23 | 1.23
A A A A A A A A A
Na-Xi-® 3.73 | 2.63 | 2.39 | 3.6 2.5 2.26 | 3.5 2.4 2.16
A \) \" \Y \" \2 \" \Y \
Mg -X*-® 411 | 2.59 | 1.76 | 3.32 | 1.8 0.97 | 3.22 | 1.7 0.87
A fi \" A \" \" A \' \"
Ca-X3-n 461 | 2.59 | 1.44 | 3.44 | 1.42 | o0.27 | 3.54 | 1.52 | 0.37
DX, XII #1 XI ARIRETHREEE, &TRBERAANBTEAH R,
%5 HFTEASNHLEERRE RRE
ERASA Na(l K(l Mg(Ii Ca(lI Li(I
WERR a(l) @ g(I) a(1l) i(1)
Mo+ —-0.8 0.28 —1.62 —1.29 —0.18
A A A A A
M-SO2-? 1.41 1.93 0.73 1.06 2.03
A A \" \" A
M-Cla-t 1.63 2.15 0.57 0.24 2.25
A A A A A
M-E?-t! 2.25 2.77 3.27 3.60 2.87
A A \" \" A
M-CO2-? 2.71 3.23 1.75 2.08 3.33
A A A A A
M-HCO?-! 2.77 3.29 1.89 2,22 3.39
A A A A A
M-OH?-! 6.79 7,31 6.73 5.60 7.41
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(Bi&s5)
ﬁm}\\%ﬁﬁﬁ” rcl- soz- HCO7 cor - OH- .

xa-1 0.16 1.33 1.23 1.19 2.18 0.91
A \ \ \ \J \"

Na-Xi-a 1.61 0.44 0.54 0.58 —0.41 0.86
A A A A A A

Mg-X*-2 1.70 0.91 0.81 0.77 1.76 0.95
A A A A A A

Ca-X*-n 3.05 2.92 2.82 2.78 3.77 2.50
A \% \% A\ \" A

K-X-n 3.33 2.16 2.26 2.30 1.31 2.58
A A A A A A

Li-i-n 4.00 2.83 2,93 2.97 1.98 6.14

Na*, K* M Li* SHEBEREFHEEUE SLRFNT:
M-SO, > M-Cl > M-F > M-HCO; > M-CO;
WteEET G, Mgt EHBETHRNKSDESKRFEN:
M-Cl > M-SO, > M-CO; > M-HCO, > M-F
EHETFHINBFEX R BT O QBB EEANEN HAASBUREE
FAFEN X, BEIF4:
Na-X > Mg-X > X*~ > K-X > Ca-X, Li-X
B BRIO R FL, B FEN AR ER /N, TEED Na-F WEREER
*:
Na-F > K~-F > Mg-F > Li-F > F~ > Ca-F
=L AR E TR SR
EMBHURRAKIHBLRERALESHNAGERR RSN, AU IR
It 2R LR PR VE R AR R AT B AT O EIK, TR R RK ik
A L, AR — BB K R G R TR K LRI R B 9t o R B L3 1
RI3C#k 4]0
BEF 2 & /NEEL, L (1) SRt 8 SRE ;L7 26 MMBILEDTGE6), BTk
FhHBERMEIT R, EESBRRIMBCL &6 X BT E KL R MaTE LI E TR,
BETEBRNOMETRERAKS S (XIV) ZEUHEETERKEW)ELE wHhih,
B —HoMEEEEEY M-F RG A9 Ed, KEOTBESMESE UL s T
R
M RS BRIRER R AR (P4 < 0.64) BAMIE SHIKRFS:
M-Cl > M-H;0 > M-OH > M-CO; > M-HCO, > M-S0, > M-F

BSBREIEEE (0.64 < g < 2.06) HISEAWE DELRFEN:
M-H;0 > M-S0, > M-HCO; > M-CO, > M-OH > M-F > M-Cl
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® OB Ant, Agt, Pb*, Hg**, Cd**
R Cu?*t, Fe*t, Ni*t, Co*t, Zn**, Mn?t
O Ce*t, Eu, Th*t, La®*,Uott ,Crt,Sr#t, HE*, Ba*, Sn*, Ti*, Al%+, Cst, Rb¥,Si*

‘

W5 B — R (da > 2.06) K EWE FHLIRFFA:
M-F > M-H,0 > M-S0, > M-HCO; > M-CO, > M-OH > M-Cl
Eb AR R R IR BRIV B DL, B DL R/NIRF L 2 e 2 AR
b A W, BT &N TRA SN RNER, ER—KEH, 55 KBTS
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APPLICATION OF THE PRINCIPLE OF LEAST = TO
THE CHEMICAL MODEL OF NATURAL WATER

Hong Jihua and Wang Tingjian

(Chinese Academy of Environmental Sciences, Beijing)

ABSTRACT

Applying the Classification of HSAB and the Principle of Least X, the chemical models
of major constituents (Na*, K*, Mg®>*, Ca’*", HCO;, COs’", SO+~ and CI- etc.) in water bodies
of different aqueous chemical types are developed in this paper. The difference of these mo-
dels in various areas and the transfermation of chemical models in the various evolution steps
of lakes are discussed. A chemical model of twenty-six trace elements in the waters is also stu-
died and the dominant complexes of those elements are calculated. 'The results showed that
metal ions of the soft acid and the intermediate acid exist mainly as Me-Cl; the hardest acid
($a>2.06) in salt lake forms mainly Me-F complexes; sub-hard acid (0.64<¢.<<2.06) princi-
pal speciation is free ion. In fresh water lake, trace elements belonging to hard acid exist ma-

inly as free ion.



