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(FEMFREBAFEN #% 266071)

BRE  KRAFEEX-TIFHNFEHFERTREFALERES N RIICL., Rk
B, KBRAKKHE RN RB SRR FHWRE, EMXTILRTENSR z/ Z AM%T
BFABE VAR N, X —ESR R YT & F 1% Schrodinger 7772 # 84 1 T3 i
. ARAEHHARAET, K - KEBHRETUERANWER, RUARMEZNET
55ke05] 31 OK& I B AR, le2E 5o B R S LA st RE 2 + " B B K/MEH,
X@iR  kRAE FRERE ETKEN BETFHEHESERN

FHHES P14

“OKBALF R —1IRE, BEREA T BC M E. 8. B R B (B 448, 1991;
R SE, 19915 Gu, 1994) . AXRNFKKNHEBEL, B FKENSHEERPNET
RE, UE RS R B ETRER FHK - KEBILH MBS — MRS,

1 KiK. MEHFYS Schrodinger K12

KR R AKRFRALFEY R E MRS — TR 2%, R P ERFR B
PRIBRERLBERAMABH —IHR 2, BRI IR, B R 3R R ER
RO BN, RAKBHRS 2 SREB TSR ERK - KEEEBIE#
TR FEBRRAKE 20’ FRAM KBS, Zn’ S KBS RN HBRE B
R RAEMEHBEERE, MEBEFHENEER, BSHEK - R I " SEBKREZ H
BEERBER, BB <R,

WG HREEEBARE, B —FARER — R EZAREHIE. ENMNYRHA,
BHARERMBGERER THEEBSEMIFTR A KA pH LA BRI ERREHRR
%, BRARWEREEYFEIHN I S A2 AETEAEARELSY, MAZH
BRLERE W, SHRAKE, n—RRXREKIERK. & Zn” &2 5% 25, 50, 100,
150ug / LEIMEKS, $h8F2 51 F 5,.4,3,2d GHET. BRIt BRBFBHITERSHRERY
YL R —B, RUETRE T ERAN TR,

BN HEEEFEBAROBE FEFHERER. Zo®* 5.0, Cd* 0.080, Pb** 0.030,
Cu** 0.70,Bi** 0.18,Sn** 0.99ug / L(+30%). BB R, BEFRSHSE K. K
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YLK, BFK. B S AR AR Rk R diik KIS, BRNBREHE - RERHE
A FTE S,

BR Z " SRBESRE THRARRBEANES RE, FTXEEFERA KT A
JEHE, Bl Zn® " G BE K R KZE RIEFRR LA 100% W #HATH, MR RAKLAH 7o' %
WRKKESER., REBEFBN, Zn’ * FHBHIEKKR TR BRE BT KESF, 5
KESL BRI K, Znt S E K P MREMRRE T, EREKS Zn** 5 5 BRE
YIFEZRREEENTFHEES, INRBERE-ERFINAE, TARRHEH, ARWX
K EERBKE., BARTO Co*  SWERE pHIENR 7—8 WS KFRAEV EREL, ik
BATX—A. BT Q" SAERERS, REEEH T ABHERSNHEAERERTHE
B4, BEBRSSWHEBERERS N FRAEILR R/, BMREHEHER,
HE AR Cl SRt 2N, FHSBBAERTE . HAMESEANRERER
MBI RAIE BAA, ER UG, B TR ERS M B R E R, 2 KPR
BAHLERK BREEKFHREEBERREE EERARZRA¥ LS EANBIE
H, RS2 H B RS %G R A B8 B BB 05E 3, 1991 BUR B %, 1991; Gu,
1994; Gu et al, 1984,1991).

BEXA¥ESHE BESBREFNPY K CE SHNEBREBELERK (AG” > 1.
4eV), ENMEHBTHK - REBETUZKY, BLBERRY, €8 TRKEREF
MR RE T, KERNEPHEE Zn® ST 100% HEHBRIZR R KD, BN A b8
AG° AR U EEHNX MR R EYEAF SR BTHEEYE (Gu er al, 1984). KWK
H xR TR RS ERE, RS W2, MEEREEABNLE, BT rEE
ST BRI E T R,

Iz

‘BB A C=fAUz] 2) / W]ﬁ%: 1

a+—
C

XH,a=00627,b=0.234,R=0.988,5 = 0.0721; Iz /| Z g “HE FFEMEH" (TR HK
BN, L ABGREE, ZHETHE, v IEFERE, NAEMCE (TR KEE).CH
KIKBEAKPH B FWE (ug/ L), IFARRK Z0’ " FEFERE, RAMXELE, S A
WARE, o F b HER., BEEREBHNFA—R. BHEHHELLRY, KELR K
W W Zn S EFHRE CCEEHXTFT £/ ZKEH, FHXT VB FERE NETK
¥

EREHAXEME CHERBEETRANELEMBETHKRAFERE C/ (ug
JLYRK - KEEBER F/ (10%g/ a) (Gu, 1994). BF f1% Schrodinger T H V' =
—Z' & r AERRMAIRE RS (ER LA A B SE), BB T (AR — o) SR T
BN Z e, Z NETHR)ES, B F2 RN Ha LM, MBS S T i RM
RIEW, 5@ FREZER R, ARFH¥LHEEFHFEHRE, B EEANEZX
KRN BE RS, RIS P I Schrodinger 77 B K% (Levine, 1974) . HHAIRERE — 27 ¢°
[ r A FRRULE F M8 Z(2TT4E 8 B A B0, WM X B A& T3 5 5 ek £0H
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V]i\’ (Gu) # Rz ?———%——(Schrodinger)

I Z/Z
Z MRT -2

Iz HMETF -7 ¢

4 3 r+
VN *EEZ:J:r(V=§7rr,Ni=—)

r

HUWHFREMER L/ ZOREGHBEBRUEH, ERERFEIZEFHIRSA,
EHEALR ERELEEF Z = 20N BENENE N —e "Bl HAKF L
&, B 5 Schrodinger R RER BB TR R — Z/ e T, ETEFERB Y

AL N ABR B T K82 9OHL, V= S 7rF N, =~ 55 Schrodinger 77 B

R TR BE RS r A L,

FZU(/2) 1 VN[ eV /A CEB,FI[-(Z' 12 /7] (C/A) CHE
&, EBR—&#% Bm,&y=[0z/2)/VN/ (V/A),x=[-(Z 12)/r]/
EC/AY(CHEL) . x5ty FEBERMXERE y =263 -0.079%4x. BFEXRZEYHE N —
B, 5 FEE.

BYEETHRESWEM EMKRAEBEE, S&ZEUKIEM R 8
Schrodinger 72 HY — B Mk, F ~EMBF WA o, B A LR 8 FF A IBRRL
M, KIKEHREEEF Zn*", ", PY Y, Cd*, Sn* Y, B " S #H1T/K — KA EERE, ik
EEBTHETARAEX. KREWET, R ROMER, KRFAKS Zn’* - nHLO %M
KB B K G, R B ATE M.

2 BFKEHWEBREFSXK/NMNBMAIEIRE (Z / ZH)
‘KA K - REBETRE C
SREBE[(z/ Z) | VNI (eV/ A*)#n
/’/TH Schrodinger TR H FHALBE [ - (Z' /r) /
. " Z11@C/ D RERR Z  ZfEE 1,8
T WA #K BRA—AE HBER
Uz/2) | VN=1/ (a+ b/ CHEHK
- REBBTITEREC/ (g/ AT HEI
oA a0 w0 LRSIk Z /Z 82 /23 C/ (ug
[ L) Z BN, &E N IE MK AHE

™~
=
T

z/z
S S
[—(Z /r)/z]/eC/ &)
= =
[Uz/2)/YN]/CeV/ AD

w
k=1

w

i=1

B 1 KR BTK-REBKENES, RUARH

Fig.1 Diagram showing Gu’s function in water FHIE-MBFEAHZ HBKEHAAR
vapor chemistry B, B Z / ZEE RS T XA

@z AW 012 SIS R, £/ Z(V, BR) 5 Z

“HLa, /21 V] ¢/ Z(C BREL) HTIRERTHH
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“ 4 UHEE R EHXME) , T AT AR FEIA/NMY “ + 7 Bhnrt. AEEEESHRTZEGIER
W, LFRERB—FA., BFAR, K58 FZEEFINAE, BEHAE, RFREET
R+ T EMERARR (“+ 3IIRAR), C + TERDRRANAFNGER, XRE
BiERE. BTH+ @I AREETZ LERTFFEEX. RZ. BT -"51
FEI AT ERFREAE X, XBRETAEFHRFTSE TR AR FERE, HAH
fER AN, HTFEERBER —A B FERURBERN C + "R - 75, BEHENRRIE.
HF AR RME (BT e = 1.602 X 107 °0), M B FAERRRT. FRBRFHIERA
M. B, BREZHETIAKEHARE, K - W HH EKER KBS MK
AR TR R[], YR R R, B 5 UM 3, (U IR A SR EKK B 1R, BIE/R 13X
®1 BFAANERFSK/PHMEBIRE (Z'/ ZH)
Tab.l Gu’s function scale of the ion hydration force and the charge size (Z'/Z value)

0681 |15.1 | * UJZ)VN 107.5 | 382.1 | 374.4 6259
13.4? Bez‘ Z/Z BJ+ c“ N]+ o F7+
0.28 « C
0.098 e F
?.1224 2.04 : 481 1104 [21.6 {1355 {241
Nat Mg** AP* [si* |p P e ad
0.077 |0.70
0.027 |0.25
0.0362]0.243 {0,614 | 0.833 4.64 | 8.16 | 0.611|0.796| 0.924| 1.09 | 1.08 | .45 0811 [3.36 [ 580 [176
19 0 |7 7 12 113 13 |14 14 15 |29 |16
Kt |ca2*|ser | T |v* | oot | MY Fet| corr| N2t | cut*| zntt| Qo |G THAST | Sett gy
0.0087 {0.067 [0.23 | 0.41 023 (037 ] 051080 | 078 |53 0.38
0.0030 }0.023 [0.081 | 0.14 0081013 | 018 028 | 027 | 1.9 0.13
0.0258 [0.105 [0.351 | 0.68t |1.19 | 339 | 5.47 0771 | 0.101 | 0.367]0.695 [1.13 [0:749 | 0.109 [ 7.00
3 , (19 (13 10 |8 2 4 |24 116 |12 117 |13
Kb ' |set+ |yt |z |Nv | Mo | Te* [Ru | RR | Pd2 Ag+ ca* I’ + |sn*+ |Sb'H| Tet+ | 1t
0.0061 [0.026 [0.11 {028 |11 035 | 0025 0.11 {029 |o90 |0.33 |0.027
0.0021 | 0.0091{ 5,039 { 0.098 {0.39 0.12 | 0.0088] 0,039/0.10 1032 |0.12 | 0.0095
0.0132 1 0.0404{ 0.116 | 0.649 |1.13 | 2.95 [ 4.55 225 [ 0.0709 0.187[0.0376]0.117 | 0.380

28 19 18 |15 7% |40
(5155-*' Bat o+ e HTa | wo [RE|Os | T | p Au+'1-lg‘+¥1+ ;LH" ;?:+ Po |Al
0.0034 [0.0097| 0.029 | 0.25 |0.90 0.017 | 0.049(0.0090{0.029 | 0.12
0.0012 {0.0034[ 0.010 | 0.088 |0.32 0.0060| 0.017/0.0032}0.010 | 0.042

0.0343 0213 }0.151 [ 0.173

19

;:,H' Ac cet 1331nz+ %(:1"*
Fr 10,010 0.057 | 0.039 { 0.045

0.0035 0.020 | 0.014 | 0.016

. CBAIN (ug/L); FR (107 g/a) (HAEH).
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GU'S FUNCTION SCALE OF ION HYDRATION FORCE
AND CHARGE SIZE

GU Hong—kan

(Instituion of Oceanology, The Chinese Academy of Sciences, Qingdao 266071)

Abstract “Water Vapor Chemistry” as a new science has been developed on the basis of ultra
trace analysis in our laboratory. Gu’s Function, which is derived from the analysis, shows that the
trace metal ion concentration taking by the water vapor evaporated from water is positively correlated
to “specific electron affinity constant” i.e. the ratio of the last ionization potential Iz to the ion
valence Z; it is negatively correlated to the ion volume ¥ and coordination number N. Gu’ s
Function C= f [(lz/ Z) / VN] for a bond parameter in water vapor chemistry corresponds to the
potential energy function Z’ ¢* / r in the Schrodinger Equation in quantum chemistry. For different
ions with the same 2+ charge, the ion concentration of water — water vapor transference can be
highly different, indication that the 2 + charge of different ions is associated with different attractive
forces (hydration forces). These different attractive forces of charge can be scaled with the relative
energy or charge size using Gu's Function.

The ionization potential (%) and the nucleus® — e~ attractive force (— Z’ ¢?) actually show the
same type of force. Different atoms have their different nucleus®™ — e~  attractive forces and
ionization potentials. When different atoms lose their electrons, their ion charge” + ” energies from

the nucleus* —attractive force are different; such a difference can be expressed quantitatively by

a ”

different sizes of the “ + 7 charges. Since the “ + ” attractive force of the ion charge “ + 7 is from

“ ”

the atomic nucleus, the ion “+ 7 attractive force is related to the atomic number. It is also the case
in the ion charge —. These are all associated with the attactive force and the problem of the
balance between proton and electron in the atom and ion.

The mean ion concentration for a homogeneous distribution and constant transfer are: Zn**, 5.0;

Cd**,0.080; Pb**, 0.030; Cu**, 0.70; Bi’*", 0.18; Sn'*, 0.99ug / L (+ 30%). The samples for



2 M AR BTKE IS 0HS K/ B S AR E 211

analysis consisted of the Qinghai — Tibet plateaus snow water, the Changjiang River water, the
Huanghe River water, the China Seas water, the Pacific water and the Antarctic and Arctic polar
water and snow. The natural patterns are consistent with the sea — vapor transfer model.

Key words Water Vapor Chemistry Gu’ s function scale Ton hydration force Ion charge
size

Subject classification number P734
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