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ME  LRBERKP Cu, Za, Cd 5 7-ALO, RRM—FMAFR N NERNFHEH
o MBARBT/BUATRHERIUTHNNEREN. NAFEERNTE-BRES S
PIRER S %, T X0 Ay pH AR : Cu, Zn, Cd 4 FIP), CuClt gY CuOHH*,
ZoCl¥, CdCH fLZgfpfefei\dE v-ALO, R EHETHET/EALT R #Ho

RRKPEBWE-HFEERH, €AY LK, TRy 7K%ﬂﬁf&§9é&7kﬁi%m
ARG EREEENER. AXWREAP Cu, Zn, Cd 5§ r-ALO, HEERAKHK
R(%)-pH X AT T/EATRBUERR. FKUNBRTIE, iﬁhﬁ‘*’*‘ﬁﬁ“*@é%ﬁ
(%)-pH XRFRME HRE, ETERABHEE.ETERE, —~B%EE Langmuir-Freun-
dlich Mo EATREUETER, REBAHHMETENKE GRENLDET/EAL

RHERKEGHBOERKRD PR, AR Cu, Zn, Cd-r-ALO, KR, HEER
%EE{E% BrA? $WER/E- Langmuir-Freundlich AUfe SXRANMEEREEK,
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1. v-ALO, myfl&
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(1) ¥REX 0.5000g Cu ¥,k HCl f#/bE HNO, H#E,FBHEZE 1000ml(500ppm),
RIGSrBIA 1:9HCL R 1:9 #§ K R EIFRER o

(2) AL, BEYREH Zn, Cd FRERT

(3) i L3 = Fhbm o o ) B0 IR T R Ve B4R i 1 BioRo

4. TBREEE

PERNEDG 2 o “ZHE (%)-pH XA MER, S®FEA 25ml 1:9 § HCl
TEBEBLIK o SRR M E 4K LI 30ml 1:5HC! ERBRK. ARFRESELE
HRER , RAK KA

fTHWE (mA) g (R) Mgk % (mm)
Cu 15 3248 0.7
Zn 15 2139 0.7
cd 5 2288 | 0.7

5. 3% (%)-PH X RebLHME

FREX 0.1000+0.0005g 7-ALO,, BF®BMEH, NAE Zn (Cu B Cd) 0.200ppm
MK, EREBDY 100ml, £ pH 2—9 ZRIAKRE pH H. 7 25x0.5°C NiEEK
iR 2 N, TR, BB RIS S oH B RJE,H 1:9HCL # 25ml 5 =REMK
B LR HH L, EREET 25ml ZEMG, A 1:9HC RBEERE, AERTREKD
FHHEHEREHE D Cu (Zo R Cd)o UFPHFBMA pH EHM, fEXHE (%)-pH X
EN:E '
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ARERBEREN pH Ho FREL 0.1000+0.0005g ZZHH 22—28 4}, A EiEF pH
fIARE Cu (Zn 8 Cd) FREEHEAKZE 100ml, 7F 25.0%0.5C FHRBESH 2 /N, 3T
B, BURK IS8 pH Ho RGA 1:5HCI 30ml 4> 3 RMKZLIRE _LAUSSHLN, #dkik
BF 50ml AEHP, AREARBRZENE. BEEARTFRESGEESEMEH D Cu
(Zn 5 Cd)o

TLHE R R

L ZRER

(1) Cu, Zn, Cd WT{EML S HILE 1(a—)o
(2) Cu, Zn, Cd WZHE (%)-pH RAKILE 2,
(3) Cu, Zn, Cd WEELILE 3o

4400¢ o Cu

4 Zn
4000 e Cd

3600F
3200}

2800+

KR (1g/0.19
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B E R :
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B :
8 _ A2 —aw , B3 —0)ay .. ‘
(1—0)an S+ - + 1= e ol (3)

Bk R e, 00 N =2, MR HA:

6 _ 2—0 ,
A= 8ay 0+ T [1— ) “”] H )

B (3)% oy — 0 B, RASEROTR, —L 3 L0 pmriog pige
(1—0)au 1—-29)

BB EREE = o, HEMRE = o BATWSAMEREKERILE 40
i R 5 iR BE Cu, Zn, Cd 7E v-ALO, Ffy oru(i=1,2) EITF:
‘ -%‘1 %2
Cu 1.5 X 1072 1.0 X 10™*
Zn 6.0 X 107 2.7 X107
“ Cd 7.5 X 107? 1.7 x 10°
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Bl4 {EEER S, f1 %,
(1) ZMEREE v-ALO, EHDMEFRIBRNRN, KXk (%)-pH L
BIE ST, B4 PR 7% oH BEAR:
PHpxzzanm = — IOEVK(RBm)$Ti“ (7)

ZRERE v-ALO, FNETRHEEB N4, B m=1, HLBER=ZFHE—MN
BRES TR ¥ N, I AL AT fE 9,
R—OH + CuOH* == R—0OCuOH + H*
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R—OH <+ ZaCl* == R—0—Zr(Cl + H*
R—OH + CdCl* == R—O0—CdCl + H*

(2) MET % (%)-pH BRI, Cu, Zn, Cd 7 7-ALO, iRt HIF
FlR Cu>Zn> Cdo X—FF515 Cu, Zn, Cd 7EKEEMETRER $H80", TEH
K& B Mk, 6-MnO,, v-MnOOH FIKEEH" L3 #3_EAFEFI—o

(3) HEBRERZTB—HRALZEE enx &: Cu = 10004g/0.1g 32 HFH]; Zn ~
1200 pg/0.1g 35¥uHl; Cd = 5004g/0.1g 5#ul. EZLKBZREMNEH pH KA, B
1558 E: Cu=~5.10; Zn ~ 6.75; Cd =~ 8.10, N RNAXHBESERE: Cu=30%;
Zn = 85%; Cd =~ 45% . WERE—ZHE(FL 100%), ME—RBEATHME ena.
B HI%: Cu~ L0Ch = 3300ug/0.18 3 35 Zn = 20 = 14004g/0.18 ZEH;

Cd 2 300 — 1100,8/0.1g SEHH, B eome HAMERAH Cu>Zn> Cdo HRE"X

#% (%)-pH RRME WFIIRE—Bo HETN,EHAKEHE T, Cu B r-ALO, AL
Fh it B A, Zn Rz, Cd BFo , :

(4) A HERSHTRERBR, Cd, Zn, Cu £ 7-ALO, FIYRHERATIK
A, WX MEEEANER, B E S HMSEETRNT SRR, BEX#RE",

K& BMEH >A1—OH fn —%I\OH FABERS S SARKE Al HEEHAR

B, X, KERANESSREBETFHRRENRBANRAR—F, SEAXNHFEE
ﬁ?ﬁ_‘ﬁto

(5) ¥ Cd 7 v-ALO, ERAHIEMA STEKARMAKY LR BERERE, TLL
FiH: Cd REE% 0.2ppm HAZHE (%)-pH X AMATE KM, R B pH KK
BEBERS. NAENSREZ —FBRAZTHRESHN 500pg/0.1 ZHHIT 4708/
0.1g ZHHFIFTIL, 7-ALO, Fl o-FeOOH X Cd HZz#iti i, Cu M Zn WERS
Cd %Mo MR, Cu Bk Zo R Cd 7 & T K& BAY LRI BLEESTHOK/ NIFFF "

K& B> K AR > KRR~ KE BB R Yo
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WR1 Cu# 7-ALO, L HGRKKIE
a n |(X00E | ¥ | IEEE) wam | oo | zenE | wew DERE) Gt
: (® pH & (ppm) (pg/o.1g) £) P (ppmy |CHEI0-18)
1 0.1000 5.05 9.5 150 12 0.1001 5.06 121.5 2380
2 0.1000 5.02 18.7 250 13 0.0999 5.04 126.0 2420
3 0.1001- 5.05 28.7 410 14 0.0998 4.97 134.5 2530
4 0.0999 5.07 38.6 510 i5 0.0999 4.99' 136.5 2690
5 0.1001 5.06 47.0 675 16 0.0999 5.03 141.0 2920
6 0.0999 5.02 68.3 960 17 0.0997 5.01 146.5 3050
7 0.0998 4.96 77.5 1000 18 0.0998 4.92 - 151.5 3140
8 0.0999 5.08 86,5 1350 19 0.1000 4.96 153.5 3390
9 0.1001 5.05 96.0 1686 20 0.1000 4.92 163.5 3550
10 0.1002 5.00 104.5 1910 21 0.1001 4.90 170.5 3840
11 0. 1001 5.04 114.0 2120 22 0.0999 4.92 178.0 4140
M®2 Zn £ 7-ALO, rTHFRKKIE
o o | ZEwE | vew |EREE| sy g = |XENE | vew | TEEE) sus
: u Cu ¢
0.
() pH & Cppm) (ugl0.18) (g) pH & (ppm) Cug/0.1g)
1 0.1000 6.80 0.2 106 15 0.1000 6.70 50.8 . 1250
2 0.0999 6.77 0.8 205 16 0.1001. 6.72 55.4 1336
3 0.0999 6.77 3.7 425 17 0.1002 6.70 58.8 1383
4 0.1600 6.77 5.6 518 18 0.1001 6.72 64.1‘ 1445
5 0.1000 6.75 8.6 578 19 0.0997 6.73 69.4 1464
6 0.1002 6.77 10.7 658 20 0.0998 6.75 74.1 1513
7 0.0999 6.71 13.0 690 21 0.0999 6.75 79.1 1539
8 0.0999 6.74 17.5 800 22 0.1001 6.75 84.0 1648
9 0.1000 6.75 22.0 850 23 0.1003 6.77 87.5 1664
10 0.1001 6.72 27.0 965 24 0.1001 6.74 95.0 1789
11 0.0999 6.72 31.4 1030 25 0.1002 6.77 108.5 1836
12 0.0998 6.70 35.6 1085 26 0.1001 6.75 118.0 2010
13 0.0999 6.70 41.9 1150 27 0.1002 6.72 126.0 2062
14 0.0999 6.70 46.0 1210 28 0.1001 6.74 133.0 2146
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MR3 Cd % 7-ALO, FximGiRRNIE

: , 1 FHED e TS
i kb 15 CR R kT e
1 0.1000 8.03 2.00 70.0 12 0.1000 8.13 34.8 730
2 0.0999 8.07 3.00 110.0 13 0.0999 8.07 35.7 748
3 0.1000 8.04 6.30 187.5 14 0.0999 8.07 39.5 803
4 0.1002 8.06 9.40 277.0 15 0.0999 8.08 41.8 868
5 0.1001 8.05 12.6 330 16 0.0998 8.12 46.0 870
6 0.1000 8.04 15.8 390 17 0.1000 8.06 49.6 925
7 0.0998 8.13 21.1 455 18 0.1000 8.07 59.6 1100
8 0.0997 8.07 21.7 470 19 0.1000 8.11 60.8 1175
9 0.0999 8.07 26.1 540 20 0.1001 8.07 66.4 1315
10 0.1001 8.12 28.1 . 588 ’ 21 0.1002 8.11 67.8 1360
11 0.1002 8.11 31.3 665 22 0.1002 §.12 72.0 1380
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A STEPWISE EXCHANGE ISOTHERM OF COPPER, ZINC,
CADMIUM LIQUID-SOLID PARTITIONING ON
 "y-ALO; IN SEAWATER -

Zhang Zhengbin, Liu Liansheng, Meng Xiaoguang, Ma Jukp and Guo Junjie
(Shandong College of Oceanology, Qingdao)

ABSTRACT

1. This paper deals with a new type of isotherm in seawater systems. It has a characteris-
tics, i. €. the isotherm being made up of two “S shaped” curves, which intersect each other near
the middle with one ‘‘knee” and two “plateaus” at the intersection. The order of first saturated
quantity of Cu, Zn and Cd on y-ALO; is:

Cu>>Zn>Cd N

2. In order to explain theoretically our new isotherms, this article suggests the application

of interfacial stepwise ion exchange for liquid-solid distribution of minor elements on suspend-

ed particulate matter to derive a corresponding isotherm equation:

N
Z 19 iaY
6 = i=1
N
1+ >, ol
i=1
let £ =1, 2, then we have:
8 (2 — 6) ‘ '
[ == +
(1= 6)an Sy e A
'3 9 __(2 _e)aM

graph”, o,

we suggest using the extrapolation method and plot

(1—8)ay  (1—8)
and 9¢"; can be obtained from the intercept and the slope on the resulting straight line.
_The results are as follows: -
Sy S
Cu 1.5 x 107 1.0 x 107
Zn 6.0 X 1072 2.7 x 107
Cd 75 %107 1.7 x 107°

3. The mechanism of reaction between Cu, Zn, Cd and 7-ALO, in seawater have
been studied in detail. Since the ratio of exchange (1% )-pH graph is a “S shaped” curve,
it is possible to deduce that the chemical reaction is the cation exchange. And since
PH ange of ion exchange = 4, a monovalance cation exchange mechanism can be further deduceds:

:

\Al + \ +
—OH + MLY== JAl—Q — -+

: .

(M = Cu, Zn, Cd; L = Cl~, OH")



