¥iek ¥3H B HE 5 8 & Vol. 16, No. 3

1985 £ 5 B OCEANOLOGIA ET LIMNOLOGIA SINICA May, 1985

AR PE Y. FETILTER
ke gLk iR -E o Ecay—Hb
| FEVLEERE”
KEW HEE BLR HAM B %

UIRBREER.FH)

®” B
AXLERKFEEZMEANKEEMSHEERAZ pH lRNEREANTHRENT
EELER: (1) ZREUT —LF -G RN BB EE EOFRSRE; (2
ASSBETREERFRTXXEFRE; QOOET LRERIUT EXRERYSVSELRT
BRG(OREEBRHE THEOFERE . s (5) HETR#E (%)-pH HEA,
FLL cdert R AIEKAEMN S ERTHE TR, HHEMIRT LR F AR LR
®hio

BEPWEEN FREETIyHER L BHA. ZRA%S). EEAMTEMmSE
ERVRFAR, BN EKPORBTEYE - ENWE FRHIMEM. Krouskopf #igH”
BELEMEERFNLT LR REDUKAEMKEAEER, JEEHNH 5%, Hit, &
BAKTEEEFMENEFREFHE RN —RFINH RS, RITEEREBEXKEE
ek Lo - B 2 B RO AR

FEEBE N B KPR ESFER RN MBI KSEMSE T, TBRH%
7 (a-FeOOH)o AT KRB H-/KEHE KK AR EEREE, BT I RITE &
TR REER KEE Mo T Krouskopf IR REBELEMIZT “FeO;- nH,O >
HEWR 440" RETREERKEBABRZFRETRIL? XRARTFRLH—
1155108

BH TSR AR Zn (ID-KEEMLMFERRANETFRHEF(%)5 pH XRETITR
B, INAIZBER pH parsann = 5—70 MWELRHPRERT EEEKERMALKAZHR
i, ML AN —64 IR EE K. RHERSHEAKTENBELRNHAEESR, WEBSHEK.
Benjamin-Leckie™ 7RAR T HELERKE B LIEANE FRHEE oH BIXA,
{B3EE A 6—10 /N, A BRI L GD T RN £ IR ERRER ).
K, A XX — S E T RBER ARSI o

* PEBERERFESRRE,
AXBARBGERRPRAZSRLA-TAFRIRES” (1982 9 AFR) ik,
WheH: 198342 A1 H,




208 BB 5 W 16 %

KTHEKhHBLRSERE FERANSEL. AEEAELEILEEY: () AR
%E’fj Freundlich A ¢ = a(M)* EE: Q)FHENHP Langmuir A5 ¢ = J—M-M—)—

1+ o(M)
3 () B L FTASRR SHIB R SIRAT 6 — - — ﬁ% Fik, HAE
_ D ‘ e N
0 = 5 M)g = s by Al by A FRB (4
RS 6 = o MR s e e = O 4 A b b (DK
Ry BET soat — L 1 4 b 1=(MDe ey symms inmey

6[1 — (M)l em— € mC (Mg

HipXEE: (IOFRHERY; QXRELAHERY; (3) FHSRE FRH
ey BIRX KRB K &R A ik -BEo NSRS, X ETFEHRE. Takema-
tsu™! R Zo K GBS LR -EN RS ELEE Langmuir HRK o Benjamin Fl Le-
ckie™ fREFELER SEMD LE-E SR ERAKEME Freundlich HRX, BIEHRE
FEESAURK”, X—WASRMN 1974 FREN D EE FRZHMAER ERERN.
AM D EEFRESREEM Freundlich FEXEARIHRHEHo

RAVEBARBH (VD KAEACKRHEEERMRPEERITRERANSEEF—,
ANETE, B S R EEMBRPF R EEL, ETKEENMERKEEMKES
MAE R ERA RO, NERBTR-KEGEARERR ST FERFNTEERL,
T5I7 KIBHEAF R RO, S8 X TERENRE.UE TRARZL: (DK
TRECH TAER /D (R B 1 B R JU/N B SRRk BV I TR R LA #iido Bk, it
BERERE, ARG B IRRE R RN B GRE R —REEEN E "%
ek, % AR BN SRBHLT; (2) LBk, — M BULABER AL 0 LR B E TG
RRSITIRE XK H L, HE LR RIEARER Freundlich 5 Langmuir AXEE
B, AT ANANAAREZRIREN S, U3H Freundlich-Langmuir ARk, #HkA XA E
TR SRS ANRRT ERJLAREZL, RATHEEFREL, NARTS
ZREERERT EAXBRIR, FH TSRS FRE THNHA & #HEERK
BOREFLIHRER (G =1,2)

L W FF0{X 28

(1) Rl RLREHRFAARFAU L, RE{BKASENRE LREHE BT
ERNER T, 5 b — RN G o #KELER 1.0255 S = 31.80% HHAIAEIL
RAEBT REBZXK.

(2) LRFEMNE: BEHEKREIERKEZES T % E, 801 & pH 3t (P ik
%), pHS-2 MEREETH( LB TR FWD-Y, BERFRB R (B
EIEEBERT ) s $ T (e E B AT Do L8 T IE, TEME RSN 5%HCL B
HBR R IG BT I 15 o

2. 5

R AW SR BE 3% FATIS AR i G b e kR RR I 8 . I IR T R



RIER%: AR EEHSY OREF e KSEE L
3 1R W-E R —F o R 209

S, pH = 2.10), RIKRHEK. 1:9 K SZEBEAK, 1:9 KT8 SR BARERH T2 Hh
FRATIRBEAT T 53, BB EIR Cu, Zn, Cd BEE—MRAT, SRR —FNEKR, AR
FHEMFEEBKEHDERIFOEMR R, WEBOIERES: WHK 21384, Rk
0.1mm, THLJE 10mA, 23 SPRIH 5.0 [/mine BN FR(DRREK; (2)1:9 BilK SREBK;
(3)1:9 IRIMBR SARBAK=Fh R T AR 28l 1 Biomo

0.20}

0.15¢

FEE(E)

/
0.05 Z: o

0

5

0 0.2 04 06 08 10 12 1.4 1.6 1.8 2.0
{ppm)

A1 R T RS
e EAWK Al mKBBEREA V10 HWEXSKEL

3. KEEhENHE

(1) «-FeOOH (4+4R): MRIEXHRI9], 7EEHE 50g Fe(NO,),-9H,0O {1 825ml {5i%
WL AR T8RN 200m! 25N 1Y KOH ik ,R M 4%& A pH 24 12,RJ51E 60°C
TFERAL 24 /N TS FH pH = 9 B9 KOH IEHEERITIE. 7 110°C T 24 /NG
RS i, B 40—60 HF1 80—100 HIY& Mo

(2) REF: MIEXERI9], R 250gFe(NO,);-9H,0 BT 2500ml ZEMWAKh, i
IR 18 K (420 /M), R Al pH A4 1, RHEHIE, ARBEKEEITEZERE pH
4 6 J5,7E 110°C T T4 24 /NI, BERE L 7% , B 40—80 H | 80—100 BN &H (BB
R 16g), :

(3) EEFKAE: MIEBICERI23], FR 145.2gFcCly-6H,O T 151 Z&MWAH, Fr
BIEERNRIREMHENST 28/l, H pH=5, EHFETLIAL 20ml/min 53 B 1 A IV
B NaOH %4 750ml, Jhi 8NN pH = 8, SKSEHFE302 405, B0 Bk, B H
pH = 8 [y NaOH 740 900ml PEKIRE 3 ¥R, BAREKIEK, 7£ 110°C F T 24 /h
i, FE RO T B 40—80 B 100 HAV& o

4. BFEHE(%)-pH XR

LR EMPRMT:

(1) SPATHERFRBGOR R B F (B RLEILMR 0.1 X X X g, FREHF 0.05X Xg)
T 250m!l W EHE M Fo




210 B H 5 # @ 16 %

(2) MAEREK,H NaOH 1 HCl AEEY pH H(E pH=1—10 AHTHE
30 M RD BUEBIRERLE pH 5 ERE—HLMEHA—E, BAFN 100m! (545
FMEEFARZ B 50ml (FREF KR o

(3) ¥ ARERZE 25+£0.5°C FEERD /o

(4) SR BOFERAIMEER . TRk RISE R F KRR 10 /5 005E s 0 354l
F 10ml 1: 1HCI 53 Rk itk 2t » 170 /5 AR 2R 1K R R = AR AH24 50ml Pl

(5) MEREER(FERITN) pH, BIAVERE pH,

5. B KPHREKSENGLR-BIENERL

SRFEMSBLT: EEKSEAZNE, KRR pH AEER. MK K
t Zo(I1) FIREEH 50—5000pg/100ml(3E 30 A 5) BB 2 /N, 8, F 10ml 1:1
HCl #exz eyl MNERHFEERERN oH E, AR RES B E EERS Za(Il) &
RERMAKEGEAEK EMETHRN Zo(01) BIRE,

. ke Bk A ALk RIPLE

AEBFEH-HERE S B-RRT . B-TERKEGELKZRANBETFRGBFE(R)
5 pH B A WA 2 fiRo

100

80r

60F

(%)

40F

20F

0 — s
0 2 4 6
pH

2 BTR#HE (%)-pH XEAE
oSBT ATEHKAEMLYE vRES

ook

10

L iR S B R K P S 5440 R R e K & B EE
FRNERIGEHR, P RO — B 4P F R #R Mo



RIERSE: BAPHERSY REFNEERKSEMSL
3 1 B-EN R FREER 211

2 B XERIBIAR  H passnan = — log [K(RB)] 75 (1)

¥

ME 2 S pHpsreaem =4, B m =1,
3. M v W B R K R SH S VRS TR KEEAKHWERILE,
B ZnCl" 5=FME 7K R—oH A HY 3TFRE T35#:

>Pje——OH + ZnCl* :ﬂ>}i-—OZnC1 + HY (2)

4
4 FR3CER[14, 18 133, 387K Zn (1) EHEPL ZoClY BXFEE. AZRAOTHRI
FERZEE 8 A XEBE™ ™, K P ENERFERRAN Zn(OH)*, HIFFH

-]
100} P o

4 6 7 8 9 10
pH
b

100
/.""‘_"O";A'A
7~
so} /° e A

o / 7

BT et %)
0\
\>
N
L d
\

20} / A/A /

10

4
=3
-t
oo p
0

pH

- B3 -k R
a. 0.1000gFe Z#u3] Zn (RWKE O——01.0%10-°M ®— @5.0X10-M A——42.0X10~°M 0—0
b. 8.0X10-°M Zn (34) 2X10~*M Fe g#if] 0——01.0000g a—a0.1000g 0—o0.0100g




212 w O ® 5 ® &

16 %

a
100}
O/O,_A. y-y—
/ [ ]
80 '/ 51,

BT HeH()
DN,
NN

AN

8/ /e
2
o 5 6 ; 8 9 10
pH
b
100

80 OX/yé—
60 ° /A ]
40

S/

20 °‘/A/
Ll

BT R0

A e .
o ; 6 7 § 9 10
pH

B4 B-RETAR
0.1000gFe zZ#a5] Zn (2)
2. 0——01.0X10"°M @-—@5.0%X10"M A—A2.0%X10~°M
O——08.0%10M b Zn () 2% 10~°M Fe 25k
0——01.0000g ~A——40.1000g O0——00.0100g

TR R :
N 46-— + ZnOH" = N 46'— n + H*
/1; OH ZnOH /l'; OZnOH H

X—RE Davis F",

5. T HEZMKAEEMR ENETRER (B FLHE(%)) 5pH, Fey, Zng

HURRELSE A, 2 Bl Al 3—5 FioRo



RIS : WK ES S R RE KSR L
3 1A ¥ - [ o Bl iy — Pl e b 5 ! 213

100} 0/270-‘%—A-
a

/ % d

Y l
/u/

o

0
=4
—
~

[ ]

>

BFAHEY)
.
AR
NN

40t | o/:én/

100r

8ot , / / /
s
40t /A/ n/

2()»»/4/:,/rJ

B e (%)

l/—A-—A—/—O—/ﬂ/
03 4 5 6 7 8 9 ’

pH

K5 $-TERKERM%ER
a. 0.1000gFe 35#7 Zn (R)
0——01.0X10°M @ ®5.0X10-°M A £2.0X10-°M
0——n08.0X—10-"M b. Zn (f1) 2X10~"MFe 37
0-—01.0000g A——a0.1000g O——m0.0100g

HERH: (DRBEFZ D", BFHH Fey MA—MREL, HRWEEB—4

pH Bfr; (2) FLEthZ “a”, b Zng REUHEK, MSIARE B LI EF A58
(31 ) A CBIA SR AR (D) R A —Eo

=, BISRSAE HRR
LBKPSFEHST . FETHEER KSEL & LR-BorRHFEEEL




214 # ® 5 #® & 16 %

AL TR HES SR RRT T ER K E A% LR-EIROERE
Wl 6 FrRe REESEAMEEKPHEKER MM k-4 RIERTR P RIN(E
7) RUUGBEMKER T E R, BEHEMZXE LRERESHFESELK, HER
2 (DIREBORIEREXRMERICER (DFREHFER “S B fEFTAR, +
HA—“FE" BN NEELAANE - "Ta” BENIMNE.

1000

800

600

400

X (ug/0.1g)

200

0 10 20 30 40 50
- B (ppm)

6 BWKHEH-FEI R MEEE A EAGERNSESR
o5kl ATEMKARL vRES
2ERRENREFXREFERINEZAHETEER o
AXRBEOFHEFRE, THERRDSHEFRHEAEFHPITR
N

D it (MY
6= i=1 _ (3)
L+ > oMY
Yoi=1,2i,0 (M) RIRRBAFRA (M) REZHBKERZET)NE
(M) + 2.50,(M ) (4)

T T+ o (M) + S (MY
fEoxt (M) BRBHAESELINRAOME, Rk

I %} | )
0 = SEP(M)




RIERE: WAKREEHET REPRNEER KSR L

3 3 #-[E o B — R Fr R (L A 215
PSS
— 10420 )
1+270+0
{
/
- /
” 35°C
/
!
100000} |
= 15°C
¥
=
&
N
el
S N A S A
‘S 50000 o

200 (M) 300
. (ug/100ml)

100

B7 BKERPH—FFRERE
UVD-KEEEER)

2.0

@ 1.0

-4 -3 -2 ~1 0 1 2 3 4
log Q

(R NG|

¥ L fTHY 0-loe0 XRZIREMA



216 # ®# 5 # & 16 %

AR LR BT A RER R0 8 Firo

REFIBMR G RIARE R0 o, He HEBEEAWMT: (1) LS HRRE
(—R2aEERKL); Q) ESEEEHERL PR RIREK EE O X g0 BHEXEK
4k OIERRBEHAREBAELRIEEZ ER (=1, lg0 = 0) HA,HLRE 0

log Oy = log [ 7Y (M)] = 0} : 7
log S77, = — 2log (M)
(OBMEFIFEILKE LR o) Ho AERFEEERILRI(SHEE ).
£ 1
AR 2 i,
FE-ST R R 66 66
H-EEHKEBILEER 70 70
PR R A 106 85

B AR RS BRSBTS MERE 0-los(M)
OBk ATEHXKSHEHMALEK VHEKE
M. & & i

LB A FRHE(%)-pH Lk, IEHEKPEHU-MEEFREETFEX
55487 P METER KRG D RERE TR, X-EREEXKIHEIER



WIS BAKRBERSRY AR MEEH KSR ELE
3 - [B oy Ry — RBT AL A AR , 217

ZoCl AL ER—E, SR EEMAE KER 8-MnO,, v-MnOOH %K A&%
AL LB S R BLER AR — B

BAR pHawszuen = — log [K(RB)]"F = 2 M om=1 WA T, BFR R

REEM— MRS (Bl 1 x 107 ibﬂ%ﬂl X 107%), Ml s BUEh4R (A pH fE/NE 75
FI(TEE 3—5 R Z)B ) — > B hr, ASTRFIE T X —Fikle M4 m =2 i, BTFXH
SR EL RIS I — N BRI, th 48 7 pH E/NO T R E) 1/2 A pH By, B 10 B
EBA T X — 5o

100t
80+
60
40}

20¢

pH

B 10 WKhe(CRARKIEKEGR Ak FE TR - XA
KEEIskE A1.0000g ©0.1000g +0.0100g

FEARE Zng RET & T#HE-pH fRE " REFBAEE T L: (UZJE SE
BT RBFIRFN T, —BBORETRHEEHE Zo, BN, WIHE 2 IRINB bR, S 3
I, BIERIE Zng RGNS MLAR (DFEEREEN

2. EERNEHRLR, pH BTHERZREEN WHEF 6%, R Fi#sk-
pH XA S B, pH B ma i i, BB AT S ENFRE AR, — BN
TR & AR R Fo R AE F — 22 5 LRSS AR 7, R B T RS R AR pH 1, H14n
BS0 %o RFH TR MEARR, MM RIERT .

3. AL BATHI A B A VIR T BT K &AL, MR T RS W5
TREBEREE AT LR =M AR KEE Mk B, K AR ETE S
R, LA 45 R & Tl

HKREEZ KA BB E— RIS B RNIFFE: SR> T ERKE
B> TR B Krauskopf R THKH ST ER KA BMBKNER, Witk
W5 ERK & AAKARL R BE R JIARRAEH, BUZE RARRRBARARNE
DL BIRSHEE STEE R K A& BB B ER MR D Z AR, AT, HARZE
SHEKREIZ 5



a
100]= — = =~ — . — - . e —
O —-..— —x - 6;‘-— —_—
o o
__80F // 5 3
c\c AR
# 60t
B Cu s
r]@( e Zn X /ACd
E 40} ./ {1"“
/ i’ A
20+ /o ‘/ . Aég’
o '[___--—x ‘/A/M
x u—rg“ &
0. ‘-—_ i i Jy
: 2 4 6 N 8 10 12
pH
IL
b
100f == = === m e m e —— ——
e o o o a_
B
i A 7;——
B / 4
g 60t o/ AI
R Cu Zny  Cdi
BT - X
N VAR S
20} [ / A
) ‘/ X “Aﬁ(
T I . e
0 2 4 6 8 10 12
pH.
}
C
100 = == ——
A R—
- sof © o 9)1’5 a &
S\j ’ °°/r X
% eof o/ /
i Cu/ Znj /Cd
&E 40 r A
20} ¥ A
4
% :«——""44(
- e ——'*——_M/ I 1 1 N
-0 2 4 6 8 10 12
pH

B EKPRETR-ZHKSEMLSK-PH KR

a. SRR

bREED KR o ERBKESEMLEEKR



RIERSE: BKPHEHRY RSP NEERKERL%L
3 1 B B — R B R 219

4 A E TR -pHX R MR AL, 727 DB pHM 7 255 8 KRBT, %
TR KE B, BN EFZRERERUB I HET WA —ENENL, X580

,- _ BHESAEERE | o6 o e T s
Atk € P ) 1.66 (RMEIEA—F. FERERKIONINSSE
%%—‘ﬁo

5. R EREABREZ I BT THAOBES ST RSV AT ERAEE LY
EELEF TR R, B TFRHRENTK/NEFN: Cu>Zn>Cd(BEE 1la—
Do BIXHMERLRY ¢n (—RAMBTRHE)NK/NEFA:

sreu L Cu(1000) > Zn(500) > Cd(400)
TR k. Ccu(500) > Zn(200) > Cd(130)

EEHAESEME E: cu(450) > Zn(400)—Cd(400)
5xmk10,23 15098 R —8,

2 F X M

D11 XA GRIERETES, 1980, BKPENETRBEAETIER. LREEERER 102): 63—79,

2] &k, RER, HREE, 98], BRKPHESKEALKRTNEFLREMATR, WREEERYER
11¢4): 22—31,

[3] skEMR.XIEH,1974, A study of the theory of stepwise equilibrium of inorganic ion exchange in sea-
water. Sefentca Stnica 17(4); 486—503.

(4] RER.XEE, 1978, BATLER-ESRBRITT. BESHEI2): 151-167,

[5] RER XZELE, 1974, BRIBECEEKEEBRLY LORE, BEER 19(11): 514520,

(6] TRIER XL, 1977, BEDETHFRE, B¥EER 22(4-5):164—181,

[7] SRER. XNEE, BEAS, 1982, BRKIBEKSELATLEFSRENNAR, WREEERER
12(1); 53—64,

[81 BJF H£,1965, The Effects of pH on collection of minor constituents in sea water with coagulation
A A BKE 2 19(3): 158163, ’

[9] Atkinson, R. J, A. M. Posnel and J. P. Quisk, 1967. Adsorption of potential-detetmining ion at
ferrio oxide aqueous electrolyte interface. J. phys. Chem 71 (3): 551.

[10] Benjamin, M. M. and J. O. Leckic, 1981. Multiplesite adsorption of Cd, Cu, Zn and Pb on amo-
phous iron oxyhydroxide. J. Colloid Interf. Sci 79(1): 209—-221.

[11] Brewer, P. G, 1975. Minor elements in seawater. I» Chemical Oceanography, Vol. 1, 2nd edi-
tion J. P. Riley and G. Skirrow ed. Academic press, pp. 415—496.

[12] Davis, J. A, R. O. James and J. O. Leckie 1978. Surface ionization and complexation at the
oxide/water interface I. Computation of electrical double layer properties in simple elecirolytes.
J. Colloid Interf. Sci. 63: 480—499.

[13] Davis, J. A. and J. O. Leckic, 1978. Surface ionization and complexation at the oxide/water in-
terface. II. Surface properties of amorphous iron and oxyhydroxide and adsorption of metal ions.
J. Colloid Interf. Sci. 67: 90—105.

[14] Dyrssen. D. and M. Wedborg, 1964. Equilibrium calculation of the speciation of elements in sea-
water. In The sea, Vol. 5, E. D. Goldberg ed. wiley-Interscience, pp. 181—195.

[15] Elderfield, H., 1976. Hydrogenone Material in Marine Sediments; Excluding Manganse Nodules.
In Chemical Oceanography, Vol. 5, edited b J. P. Riley and Chester. New York, pp. 137—215,
401.

[16] James, R. O. R. J. Stiglich and T. W. Healy, 1975. Analysis of models of adsorption of metal
ions at oxide/water interface. Faraday Discussions of the Chemical Society. 59: 142—156.

[17] Krauskopf, K. B, 1956. Factors controlling the concentrations of thirteen rare metals in sea-
water. Geochim. Cosmochim Acta. 12: 64— 84.

[18] Mantoura, R. F. C, A. Dickson and J. P. Riley, 1978. The complexation of metals with humic
materials in natural water. Estwar. Coast. Mar. Sci. 6: 387—408. '

[19] Parks, G. A., 1975. Adsorption in the marine environment. I» Chemical Oceanography, Vol. 1

»



220 B Ox 5 W & 16 %

2nd edition. J. P. Riley and G. Skirrow eds. Academic press, pp. 241—308.

[20] Riley, J. P. and P. Taylor, 1968. Chelating resins for the concentration of trace elements from
seawater and their analytical use in conjunction with atomic absorption spectrophotometry. Anal.
Chim. Acta. 40: 479—485.

[21] Stumm, W. and P. A. Brauner, 1975. Chemical Speciation. I» Chemical Oceanography, Vol. 1,
2nd edition, J. P. Riley and G. Skirrow ed. Academic press, pp. 173—239.

[22] Stumm, W., C. P. Huang and S. R. Jenkins, 1970. Specific Chemical Interaction affecting the sta-
bility of dispersed systems. Cratica Chemica Acta. 42: 223—245.

[23] Takematsu, N, 1979. Sorption of transition metals on manganese and iron oxide and silicate mi-

nerals H ABHEFSE 35 (1); 36—42,

A CHEMICAL MODEL OF ZINC LIQUID-SOLID PARTITION-
ING ON GOETHITE, HEMATITE AND AMORPHOUS
IRON OXIDE IN SEAWATER

Zhang Zhengbin Liu Liansheng Zheng Shihuai Zhong Zhaokui and Xue Jun
(Shandong College of Oceanology, Qingdao)

ABSTRACT

1. This paper deals with a new type of isotherm in seawater systems that has not
been represented by the adsorption isotherm equation so far in marine chemistry. It has
two characteristics: (1) the mon-linear relationship between the amount of ion exchan-
ged particulate matter and the equilibrium concentration in the initial low conceentration
portion of the curve showing instead an exponential function with slight concave upwa-
rd; (2) the isotherm being made up of two ‘S shaped’’ curves, which interesect each other
near the middle with one ‘‘knee’ and two ‘‘plateaus’ at the Intersection.

2. With a view to explaining theoretically such isotherms as these and as an attem-
pt we suggest using a theory of interfacial stepwise ion exchange for liquid-solid distribu-
tion of minor elements on suspended particulate matter to derive a corresponding iso-
therm equation:

N
>risr MYy
O = = ¢))
1+ > oMYy

i=1

Let i=1,2, then from the above equation we have:

(M) + 2.5(M )

1 !
1+ o (M) + o (M) (1
Again let £ = S/ .58V, 0 = SV M), then we get:
L0 + 20
== 52 Uty 2
1+70+ 0° @

plotting a family of normalized curves for“0-logQ against various values of {”we got by me-
ans of curve fitting method:
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3. The mechanism of reaction in seawater between zinc and goethite, hematite and amor-
phous iron oxide, respectively, has engaged our serious attention. From the fact that the
ratio of exchange( % )-pH graph is an “S shaped”curve it is possible to deduce that the step
of chemical reaction is a cation exchange and from the resulting pHiinge of cation ion exchange™>
4, a monovalance cation exchange mechanism can be further deduced.

\Ii—OZnCI + H*

\ ﬁ ZHC1+

Fe—OH + = (3)
/

y B ZnOH™

y
E}i>Fe—*OZnOI—I + H*
y

This is in agreement with the speciation of zine in seawater.

4. The goethite, hematite and amorpbous iron oxide used in our experiments were
prepared in our own laboratory and confirmed by electron microscope and exchange
tests to be three different kinds of hydrous iron oxide. The order of first saturated ion
exchange amount of zinc partitioning on these three is:

goethite>amorphous iron oxide >hematite

5. Benjamin and Leckie’s isotherm of zine partitioning on amorphous iron oxide can
be represented by Freundlich’s formula, while Takematsu’s isotherm of zine partitioning
on hydrated iron oxide can be represented by Langmuir’s formula. However, these re-
sults of theirs differ from ours because of (1) too narrow a range of concentration in
their experiments; (2) too few of experimental data points; (3) lack of thoroughness
in their treatment of experimental data. Consequently, the results they obtained cannot
reflect completely the reality,

6. Results obtained here can well serve as a theoretical guidance in marine geo-
chemistry of zine.



