W 133% %6 B 5 B & Vol. 13, No.6

1982 /£ 11 OCEANOLOGIA ET LIMNOLOGIA SINICA Nov., 1982

IO ESEN T OLERR
I B IOBEEZEEPELENLFEREHAR
WHF A% TEE Beh

(o B 2 e P 15 15 AT S BT)

&, E SRR KT &R TENERRSEELAERN, AHEREBKHEERF
TP, RE RPAKGRE T EERH S RELEUNEERBRRNER, X, BEEE
WEALSE AEE RRIE RO E R, BYBRETR—E TR ESHZANEER
BRLHEEE, Hith, KB EBRERNR S RESSHTIETANNER,

Florence! HiZ N R AN BF KT E&BETENWEARITOB RS, AT
BB TENDBEBEAREE, B, Tesier” SRHESEEREHTERYHERS
B BENREED T, BEEMERESLKT.

ST BRI O KBRFEFREELRPESANE, HRLIRE. AXSBERGE,H
PLASY 5 OB E R F IR M 6 0e B B S B B 4T, BRI BRI OB E
124kth Cu, Pb, Zn, Cd, Fe, Al, Mn 1 8i 8 Fl T ERY 5 MU AN, N EE AN &
HERT TR, EXE-FHRKESEFERDESEBHADOIBABREXBERERD
T AR ”

—. LB

1. {LEEF0iR
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R KRREF TSR & BB RRNG, HABEARAKRD , AU RE Y.
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B EE WO EELE (60% DL AR BRI A& BRI, RO U
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EARDRZHAI BRTE70%), A7 HEEBREY HERERITH S

£ Cu HYTRER &

HadR/

D, Hg 7 TR AEN
4. BERGELRIRAMSTHEHEENRXR

Lhods

“O s

M HERD.

#2 FUUBFEPESROEESH

BESEETERSENES K (%)
WS | AN

Cu Pb Zan cd* Fe Al Mn Si

1 56.4 0 0.9 0 0.2 0 3.6 0.2

11 0.5 3.3 1.7 0 0.3 0 0.8 0.1

1 1t 0.8 5.6 0.6 0 44.4 0.7 35.6 1.5
v 3.1 6.0 0 0 13.8 2.3 8.5 0

v 39.2 83.2 96.8 100 41.4 97.0 51.5 98.3

1 1.3 1.2 2.9 0 0.2 0 2.8 0.9

1t 2.4 4.7 4.4 0 0.7 0.1 0 0.1

2 1 12.5 14.4 5.5 0 50.2 1.5 26.5 3.1
v 27.3 5.7 0 0 29.7 4.4 34.4 0

v 56.5 74.1 87.2 100 19.2 94.0 36.3 95.9

1 3.9 0 2.8 0 0.4 0 3.3 0.3

I 13.1 20.7 15.9 0 0.9 0 0 0.1

3 11 22.8 19.6 36.9 0 48.8 3.1 64.0 4.6
v 37.8 21.5 0 0 27.9 0.7 21.2 0

v 22.3 38.2 44.5 100 22.0 96.1 11.5 95.0
I 5.0 0 2.8 0 0 0 4.6 0
I 4.8 5.5 33.5 0 0 0 0 0

4 1 0.6 25.9 28.2 0 69.2 4.8 76.0 16.0
v 8.0 11.7 0 0 0 0.7 0 0

v 81.6 16.9 35.5 100 30.8 94.5 19.4 84.0

T 4 70.9 30.6 2.7 0 0 0 0 3.4
I 6.7 29.2 19.8 0 0 0 15.2 0

5 1 4.7 28.3 0 0 91.6 7.6 70.9 22.6
v 3.1 0.1 0 0 0 1.1 10.3 0

v 14.6 11.7 77.5 100 8.4 91.3 3.6 74.0

1 0 0 5.1 0 0 0 12.3 6.1

1 1.9 46.5 11.0 0 0 0 32.6 0.8

6 1 0 7 25.3 0 72.9 6.5 32.6 22.8
v 14.2 17. 0 0 0 0.7 16.4 0

v 83.9 28.4 58.7 100 27.1 92.7 6.1 70.3

1 0 0 9.9 0 0 0 13.5 8.7

1 5.5 26.7 16.9 0 0 0 0 11.2

7 I 40.6 60.1 19.7 0 74.4 0 71.9 34.7
v 3.7 0 0 0 0 0 9.2 0

v 50.2 13.2 53.5 100 25.6 100 5.4 45.3

By —m s D——REBREAA;, HN—-7~BEEmEas;, V—AF ENRESS;, V—48
o

Cd*——cd iy I, 11, 10 0 IV ABRBE,
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#3 EBEWENES

Cu Pb Zn
2 2 BRI eE

(yg/l) W PP W PP W PP

(pe/D (%) (ug/ly | (ug/D | (ug/D (%)
1 173833 8.2 0.005 12.1 0.007 26.6 0.02
2 50500 1.4 0.003 4.9 0.01 8.4 0.02
3 21067 1.1 0.005 1.8 0.009 4.7 0.02
4 5450 1.9 0.03 0.5 0.01 2.5 0.05
5 3683 1.9 0.05 0.9 0.02 2.2 0.06

6 2483 0.8 0.03 0.6 0.02 | 2.4 0.1
7 5517 0.8 0.01 0.4 0.008 0.7 0.01

I SW—HBEANQEE; PP—HBRANEI,

Zn, Fe il Mn WIBAHREHOMA, KW A& R BIN M, B— 0 HE,

B OGS T3 0.03% 1 26.3% XHAERT, BRERTELSEAT &1
EROEEBLRD, BMGKERBAKFHOEESENER, CdR A RS
BHEBEEEHS, — B ERSREBBEN; Zn WEERRD, BRUSRASEE
WA ; Fe EEPIABEACY , 558G ; Mo W48 ATSG DS S SER %
BEMMECEHEBRS; SHERSENUGE AL S SNE RS LEIE
TR PGS A G S AR S E D B A STIBBME S A2 Cu U B Fis
BANBEM Y EBER AR, S8 SRRE, RS EANER A EE BN EER
o MZ, Fe, Mn, Si, Pb I Cu LA TR AIML: & AEELBY, TiLER
KK, Bibhrh 8 ML E AT RE LIS EA LSS,

5. BRGETRESETSENTL |

AT BRI DK SR B IR RO S B R, DL SO R AR BT S K R 2
(A e, 4 TE R 5 MO A Z Rt BIRR S B0 4 R E e, 25 89IT % 3,

Bkt 8 Mt ERNSER/NRFE A Si> Al > Fe > Mn > Zn > Pb > Cu > Cd,
B RE A EERANERE, YK Si0, 8 253% , ALO, (5 23.6%, Fe,05 15 1.0%, i
Cu, Pb, Zn, Cd 1 Mn WEAMMZRAE 1% Efi. BEADXETENTIESER
Si 0 Al US4, BT S BRI — 8 o TERK S BIZtkih, SO, &5 7.3%, ALO, 5
2.8%, XAt Si, AL ZA% 10% , ifi Fe,05 5 0.3% , Cu, Pb, Zn, Cd I Mn B9 AL
%915 0.1%,

M1 EHEE] 7 BRI S R B VR R SR TR T RN BRI E 2 R
ML BIFROS RSN, HIRL 70 . METENETFKNES &R LE/N,
R — B A, AR Bt A LS, SRR A 2 o )

XTI BRI, RELEHREE ) 0.03% B K F 26.3% HIRAKBIANE, Shee %
WL TENBBRRFE. M Cu 5ERKNES SEHIN 1 %, Pb Al Ma JLERZE,
Zn SRWEIR 1 1%, Fe MER 3 6%, SUMEMR 3.5 5, CdIB1R 6 1%, AIMAIR 7 {5, XE R A Cu
7t 4 R AR TR T (8 B, 1 AL S5 & RIS, BB R BT RAKREE 5B, Rk
Fe o VeI, RS 2 B S, (5 B R R A HLA L I, B E BT 45— 5.
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BRESEZHANELESE
Ccd Fe Al Mn Si
pany PP =W PP W PP v PP W PP
Ceg/D (%) (pe/b (%) Cug/D (%) (pe/D (%) (pe/D (%)
1.3 0.0007 1217.2 0.70 21747.5 12.5 39.4 0.02 20499 11.8
0.4 0.0008 501.9 0.99 6391.1 12.7 17.7 0.03 6707 13.3
0.1 0.0007 267.3 1.27 2328.9 11.1 15.4 0.67 2543 12.1
0.02 0.0004 33.7 0.62 391.3 7.2 1.8 0.03 438 8.0
0.01 0.0003 11.3 0.31 164.3 4.5 1.7 0.04 207 5.6
0.01 0.0004 30.6 1.23 237.4 9.6 4.1 0.16 308 12.4
0.01 0.0001 11.2 0.20 85.0 1.5 1.9 0.03 188 3.4

6. IESEEHRMHE Fe, Mn 81 Cu HIFR LR
HILE Gibbs™ Fiiff 52y LM R B 2 1 Fe, Mn I Cu BYBIREAFIT £ 40

#4 FKISTDHEAREEAAD Fo, Ma, Cu iy s WREHENA B S EHLLR

Ko ol
\\ E S PhE] BEH 23 iT
7T #E
WA
BHEOPFE Fe Mn Cu Fe Mn Cu Fe Mn Cu
B5E(%)
BRAEL Y H 0.7 17.3 6.9 0.1 10.1 3.3 0* 0* 29.4
114 45y 0.0 0.7 4.9 0.0 0.5 2.3 0.2 3.6 39.8
REfILRRE 47 .2 50.0 8.1 40.6 45.7 3.8 44.7 36.4 0.9
HHLE 6.5 4.7 5.8 11.0 6.6 3.3 13.8 8.5 2.2
SRR Yk 45.5 27.2 74.3 48.2 37.1 87.3 41.4 51.5 27.6

* BRI PG ERRE

3% 4 WA, ZR{A Fe 1 Mn BB X 5WSINE R E SR EREEFHU,

AT IE RTTIRA A RIUBWME A%, M Cu WERERE AER, SRILURK, &
W(aSBFNEE Y SRR AEZR A, LI NE SR LSRR A L.
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A STUDY OF ESTUARINE CHEMISTRY IN THE ZHUJIANG
RIVER 1I. CHEMICAL FORMS OF HEAVY METALS
IN THE SUSPENDED PARTICULATE

Iin Zhiqing Zheng Jianlu Wang Zhaoding and Chen Jinsi

(8outh China Sea Institute of Oceanology, Academia Sinica)

ABSTRACT

Five chemical forms of Cu, Pb, Zn, Cd, Fe, Al, Mn and Si in the suspended
particulate in the estuary of Zhujiang River have been determined for the first time
by the chemical sequential extration procedure and ASV and spectrophotometry. The
laws of change and distribution in levels from fresh water to salt water have been
diseovered of the exchangeable form, the bound form to carbonates, the bound form
to Fe-Mn oxides, the bound form to organic matters and the residual form of the 8
elements.

The salinity at the stations 1-—7 from Humen to Wanshan Isles ranges from
0.03 % to 2627 %o, Within the salinity range of 0.03 %o to 2%, the levels of the su-
spended particulate decrease sharply, and most of the suspended particulate (nearly
809%) are removed by precipitation in the corresponding areas. During this process,
the percentages of these elements against the suspended particulate are not obviously
varied, which implies that the suspended particulate does not enrich or release those
elements when it deposits in large amounts. It is generally estimated that among the
suspended particulates Cu, Zn, Cd and Al exist mainly in residual form (about 60%),
Fe and Mn in the bound form to Fe-Mn oxides (about 60%) and Pb in the bound
form to carbonates (40%).

The variation of the forms of these elements in the suspended particulate is com-
plicated with the increase of salinity from 0.03% for fresh water to 26.27 %, for salt
water, for which we find: Zn, Cd, Al remain in residual form; Fe mainly remains
in Fe-Mn oxides and residual form; Si changes from the residual form to the bound
form to Fe-Mn oxides; Pb from the residual form to the bound form to Fe-Mn oxides
and to carbonates; Mn from the residual form to the bound form to Fe-Mn oxides;
the exchangeable form of Cu and its residual form change to the bound form to Fe-
Mn oxides.



