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2000pgC/L #K™, RMEAH, B CIAD SMIKSHBESBEILE, €F cu(ll)
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H(EEE_SFET), WDP AHEREHS(LAREET) o

3. LA E

(1) |EEK-CI(I1)-6-MnO, A FRHBERL: HEFHIRE 0.100ng(n = 0—*5)
8-MnO; T 250ml = figifirh, IMA—EBE/K. Cd(ID) ERAMEERIE R, =& SERA
100.0ml, JETRES pH = 5.00, 78 25.0+0.5°C TR 3 /INMHE 7%, B Somll:3 thEs
MEE 5-MnO, TAEMS, ] FRYE CdII) RE,

(2) EHEFEE-CA(ID), Za(I1)-5-MnO; KA M(IT) %-pH Hisk: MEHFRE 0.100ng
(n=0—=%5) §-MnO; T 250ml = FH¥Ed, MA lml 200.0ppm CI(I)&R, Zn(IE K, —
ERAE pH B KEERER, =EREF% 100.0ml, 25.0+0.5C TR 3 /M,
I 3%, WSE# R pH 18, B S0ml1: 9 HER M EE 6-MnO, J5, JB FIR W B:llE Cd(11) B¢ Zn(11)
W,

TLEREE B

1. ZEE-Cd(11), Zn(11)-8-MnO, i M(1I) %-pH ghsg

(1) LBER: HE 1 AR, 20.00ppm H &R A EMRMREBRAELLNH CIAD) % -
pH M SRIMEEMN E S, XRIXEF LR Cd(11)-5-MnO, B-FRBRH E W,
RS XA —B, FHE, 20.00ppm HEER ., AEMNFEKY Zo(11)-8-MnO,
Bfsthmagm(E 2. B3 %W, SR E (0.20ppm) H A B X Cd(I) %-pH,
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B 1 20.00ppm £FEEE-CA(11)-6-MnO, {k B2 20.00ppm $EE-Zn(11)-6-MnO,
R CA()%-pH 4 KRM Zn(I)%-pH g
Fig. 1 Graph of Cd(II) exchange ratio (%) Fig. 2 Graph of Zn(II) exchange ratio (%)
vs pH for 20.00 ppm amino acids-Cd(II)-5- vse pH for 20.00ppm amino acids~-Cd(II)-§-
MnO, System MnO, System
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Fig. 3 The effect of histidine on the Cd(II)%-pH, Zn(11)%-pH Curves

a. Cd(11)%-pH fh#k; b. Zo(11D%-pH #h&%; c. 20.00ppm AKEX M(II)%-pH g4k rI B 0,
v ERmMEEE; V0.20ppm, =.20.00ppm,

Zn(11) %-pH HHER LA R s M= WK EE (20.00ppm) HEBAE CI(I1) %-pH, Zn(II) %-
pH 2R A, Blig /Kb SR EHE RIS T CdI), Za(1)-6-MnO, Z[HHIES T3 #to
ZEREREREXFRKDENSX CI(I) FEEK ERREIERERKEMN,

(2) EEB-€BETF (ID-6-MnO, AARKREEAIIE: HE 3c 7[A, 20.00ppm
HEBEHE Cu(Il), Zn(I), CA(II) BFRMAOBEAR, ZERNMEEBRZGT, %
Cu(Il)% = Za(Il) % = Cd(I1) % I, FTHAEAERL pH 24 Cu(ll), Zna(II) F1 Cd(II)-
9-MnO, B T8t HAER. M\ pH KT, MAEHE B Cu=(D)%,
In°®* (1) % A1 Cd# (1) % WK/, BB EHEEERN M(I)-6-MnO;, BT EWEE
HISRES. Bldn, MR MEER . M,(I1) % 4 50% B, MR pH H53 51240 pHcu2.4, pHza4.3
F pHca5.15 FEX R pH 25T, A 20.00ppm &M, Cu®s(11) %24 27% »1Zn°*(11) %
4 35% F1 Cd=(I)% 4 32%, WM, 20.00ppm HEEME M,(11)-5-MnO; BT #
PR BEF DL T IR IF W55

Cu(I1) > Cd(II) > Zn(II)
HEXR pH &84T, BHANHEHFES, mEERER? REXREARDASHEIS (N
HEM), M) 1 6-MnO, ZFEEHD, URENEMGKY,;,, ZFZRAMWEEMLF
KRB inE 1 fiR:

M My % — (ROMYi}
Ty,
KIIW,‘YiKM,-y,-{ROH}[Y]-] KfuinKM;Yj{ROH}[Yi]
— [H*] /(1 + Kuy,[Y;] + S
N Bu [HL]®
At S, 1
" ZZ Ki[H*] > (1
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£1 FHH-&AETF (ID-5-MaO, R TE(EFE

Tab., 1 The main reactions for organic matters-metal ions-§-MnO, system

M+ + oL = M;L, BMiLy = ['M*T'][_"L]_'
HL]

+ 4 L = HL K, = _LE

B T L
M;Y;1
MM 4+ Y; = M,Y; KM.y.=@__
P YT DRI

~ -~
fl = {ROM,Y;}[Ht]

R—OH + M;Y;=R—OM,;Y; + H¥ K.y = It
] _] ¥y {ROH}LM,Y;]
= = .

1) L: BHEAHR: Yi: 7 MEHERK: M i #i& B, ROH: Eth; [1: Bl {: BEHEKE

K;I,Y,{ROH}[Yi} K;JiYiKMiYi{ROH}[Y,‘]
TEE S pH I, H
K}{(,’Y,‘KM,‘YI'{ROH}[Yi]
[H+] > KM,Y,[Y]] (3)
)
Ky, Ky, [Y;1{ROH} Ky, Ku;v,{ROH}[Y,]
Mi(H)% = [H] /(1 + [HT] ) (4)
9
KI:‘Y'K iY,'[Yi] M, (11
MY M, ( )% (5)

[H7] ~ {ROHI(I — M,(D %)
K (5) RBERMENIFET, 4 M) % —Er, Kigy Ky, [Y;1/[H*] 5
S5&BET M0, BFRRBEEER MY, TR pH B, xR, EIMAAE N

WMEBHTHRELE (3),
Ky Kuy, 1Y 1{ROH} Kiyv Kuv.[Y;1{ROH
5l M) % — MY ME’H+] /(1 M;Y; M[’;_I+] { }

X\ B, [HL]"

* '; Ki[H*]” ) (6)
H5% (6) A0 (5) AL, YR —E . Tron D> Tu, URKRMENWR, M) % s
ZX R pH FHTF, 4

K;l,'YiKM,'YI'{ROH}[Yj]

(7] = AR
Ky Kuv;{ROH} Y ;]
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XH Fo (@) RIEFEYVIMEIZME T, X

Mie(ID)% = A /(B + F oy () (7)
B, Fou(e) < B I

M) % = M;(11)% = A4/B (8)
RIEHLSRT M (11)-6-MnO, BT RBEEM, M Foe(p) Bk, MFEID% G/,
RIE B ME M, (11)-5-MnO, BS-F33#ukE HRsR,

IR -Cu(11)-0-MnO, B FRMLRAE AR DRI RIREITHY, 4
BRI 6-MoO; REBRRERWELE 6-MnO, FH LR EREZ A BB, LR
BAEH Cu(Il)-E4&& RN 5 6-MnO;, fZEAMHE] T Cu(ll)-6-MnO, BF5#i, I4,
FHIEB-CA(ID), Za(I1)-6-MnO, KAMWRE RV —RIA 46519, i+ rh A HL
M-eBETE&ERNEEGRERSEE T, MEHTLESTERG LHNERER,
P, AVERGR ERNERERRAEERD B A EMEER, BB EE cu(l),
Zn(1), CA(ID)-HH#-6-MnO, =AM AR, BHLHE 6-MnO, LRI ERMEE, W
RIE Fog(p) FHIAIHIW LR AERNEZEERIE, CARNEERLET M.(D)%
A1 50% ZHFR pH E 5126 pHcu2 4, pHz4.3 Fl pHed5.16 JAA 20.00ppm 28 55 2 %
B pH T, BEBRIHIEME T Fia(e) HLITFRER/N:

Zn(11) > Cd(II) > Cu(Il)
AL Faa(e) FPAE MM (D% FIIARE, mEMEEMET F.(e) KRFN:
Cu(Il) > Cd(I1) > Za(II)
ZRHIE M=% FAMEE. EHE M.(1D% EX R oH &4 T HEMERNLS R
XEPE CIT),Zo(I)-FEBR-6-MnO; hARH, 6-MnO; R IEEEBREN M.

&§-MnO,
R—CH—COOH———>R—CH,—NH; 4+ CO,

NH,
B HmE 2 FiRke HTRE. ClMr-E#ETE]RY CdAD) 1 Za(ID) W& AR HR

F2 HERE 5-MaO, REBBRFME

Tab. 2 Decarboxylate amine of amino acid on §-MnO, surface

g £ #B 4 F R P - 3
H # B CH,NH, m o
R & B CH,CH,NH, Z %
5 &2 B CH,CHZC|HCOOH rEHETE
NH,
NS
H A B N H “@ K
LI cH,cH,NH,

1) EAHGKIER 1995, KA LA (D, 8 (0D A1 (D-RACHE T 280, RIS F5:
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ANSTHRITRE (8) FM, eI Cd(I), Zn(I)-5-MnO, 7 [HIES T 2 JL T B #0i;
i Cd(I), Za(ID-HREZES & B D3, HILE Fa(e) BX, X Cd(ID), Za(ll)-8-
MnO, BEFREARRNEM, Fik, CI(ID), Zn(ID)-EEEK-6-MnO; KRAEREIEA
PLEY: BREERE 6-MnO, REABRAE R, ARG RAESE-CID), Zn(I) ZER]
HEERS 8-MaO; 34 CI(II) 1 Za(II), Mif#I&I T CI(ID), Zo(11)-5-MnO; &F
Lo BN BRAE 6-MnO; FIRMHERE R MO BRD X M(ID-5-MoO; BT
PEE R 5 KN BU7E Cu(TD), Zo(ID), CA(ID)-6-MnO; ZAMERLEH RARH,

2. RER-Cd(I)-5-MnO, $REFXMERL

(1) =BRER: E 4 RRDHERMEER. 20.00ppm HEEK. 20.00ppm HE B
FKHET, CdI)-6-MnO, B FRMERE, ¥ Gls-RERSERDLKEY, =&
R L-F-3 8, HMASEBRAREFELLI. HE 4" H, 1A 20.00ppm H &
BN FEASRMEAERNEARS, HATEY C(ID)-6-MnO; BF3HEHEEM;
MiiA 20.00ppm A S BN B F R B FEL SR ME LR LR, HIBAMERE, BE
T RTIEME TR, [EAERAEEIREE AR, RIS Cd(I)-8-MnO;
BFEMERREM, B CdID-EEB-6-MnO, AR FRESELFTEE IR S H
Cd(I) % -pH  HiZR FT 358 2 — B
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Fig. 4 lon exchange isotherms for amino acid-Cd(I1)-8-MnO, System
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Dw g = ._%‘1‘1M+2-%‘2a?\4+3.%3a1?4 (10)
1+ Sy + S dd + S al
HHES:
] _ (2 —0)ay , (3 —0)dy
— = O, + + 11
(1 —6)ay ' 1—86 1—6 ()

0 g ™~ M, % oy 0 I, B E S bR
BIRE o6 A1 O o B (10) 77/8:
®3 BER-CA(ID-5-MaO, b ZHERRAEAWESH

Tabe 3 The surface complex apparent stability comstants of amino acid-Cd(I11)-8-MnO, system
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A 20.00ppm HEHEE-6-MnO,-Cd(II) k7R,
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0 — o (1 — 0)ay _ S5(3 — 0)an 2
2 —0)d, S+ py— (12)
B ot B, (20U G0, i a0 IR
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BT-EGE TSRS, HE S BEWARERR 3 b o BWH, XRESLET
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THE INTERFACIAL ION-EXCHANGE OF “AMINO ACID-
Cd(II), Zn(II)-6-MnO,” SYSTEM IN SEAWATER

Zhang Zhengbin, Liu Liansheng, ~Wang Xiulin and Zhang Wensheng

(Shandong College of Oceanology, Qingdao)

ABSTRACT

This paper studies the effect of amino acids on Cd(Il), Zn(II)-6-MnO, ion-exchange in
seawater.  The experimental results indicate that the alanine, glycine and glutamic acid influ-
ence not the Cd(H), Zn(I[)-6-MnO. ion-exchange, and that the histidine of higher concentra-
tion displaces Cd(1I)%, Zn(I1)%-pH curve rightward, that is to say, inhibits Cd(I1), Zn(II)-
0-MnO, ion-exchange, which have not been reported in literature. The sequence-inhibiting of
hisudine on Cu(lIl), Zn(Il) and Cd(11)-8-MnO, ion-exchange can be explained by effectinhibi-
ting factor of organics Fee(®), which was induced from chemical equilibrium principle. The
mechanism that the amino acid inbibits M (I1)-8-MnO, ion-exchange includes two steps. The
amino acid first changes into amine on surface of 8-MnO.. The M(Il)-amite complex in li-
quid, which competes with 8-MnQ, for M(II), then inhibits the M(II)-8-Mn©O, ion-exchange,
thus decreasing the surface site-exchanging of 8-MnO. due to absorption of amine on &-MnO;
which also inhibits the M(II)-8-MnO, ion-exchange. The Cd(II)-6-MnO, ion-exchange iso-
therm in existence of amino acid is also classed by Gills-zhang Zhengbin classification. The
ion-exchange isotherm in existence of glycine is the same as that without amino acid, while iso-
therm in existence of histidine of higher concentration displaces isothérm without the existence
of amino acid downward, that is to say, the histidine inhibits Cd(I[)-0-MnQO, ion-exchange. The
ion-exchange isotherm in existence of all amino acids can be estimated by theory of interfacial
stepwise ion-exchange. The conclusions resulted from ion-exchange isotherm is consistent with
M(11)%-pH curve, and the conclusion that the histidine influences greatly Cd(il), Zn(Il)-b-

MnO; ion-exchange is very important.



