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(3) FBEMEEEE: 500ml HFRL, TREBEHEEE-XRERE. KENEN
6—8mm, %) 100 mm, —¥mH 40, 553 A 0.1g FREHM;

(4) BB DEMERE —KEANE ml & Ing, BE&LEMERE—H
BEVERBES o 8 ml &40 0.05 pg, BRI H 0.508, B8 58 2.0pgs
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(5) FHAEARAEIE: 7£500ml JTOMEF, KEKIMA 50 ml AR ZEER (HS-CH,-
COOH),35ml LERET,16ml BEER (36 % ),0.15ml JRARER ,5ml ZHAIRAHE, BAEM
A 15g BLREHR, 2B, MBE TR, £ 40—45°C THEE 4 R(ZET 45°C)oH
WG, AEEF KRR, ERER, T 40—45°C TR, AR TG IR &R
F&R; '

(6) 2N HER(ILF4);

(7) 05% (W/V) FERRERG IR #5.0.5¢ THERELIE T 100 ml 0.4N fHERH;

(8) HMARK: £ ml &% 0.5mg, 45 0.25mg; |
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(1) fruefhsk: B 6 NG EHIR, &INA 0.2ml ARER, FOBIMARSE TIEME
- ¥ 0.05,0.1,0.2,0.5,1.0, 2.0ml, R ERZERET,AAEEIMA 0.2ml 75EREE 52 M
TERTE o B p6mm B SLEMN, H—K 2% RELKHEERH AR, TE¥ LRER
AR E — A AR b, AAMT T FH 0.2ml 0.2N TS GEIHIR, IR 7E L REAR |, 42
Fo BIERTHEPIMPCHARIES. 8%, W, UBRANE, BPHER, U AP-
log C £ bR MEf 280

(2) BE&DHT: BL200ml (BR 500ml) i /KFEELT 500ml 43 ISk, Fi 1N NaoH
(R 1 N HCL) 577 pH fH4 7, IEFZI,LL 8—10 ml/min YR EBLHEMR. AORE
BEIFABEORES ke FBNIEERIERER, 2N B 3ml EHRERKTETH
Wrho 7R HIBRREEBET. AHEMA 0. 2ml EREZMHIERER. UTHK
PRl AR ERVE S B

(3) FeRPTESME: B 31004, BB 124, ZSFEINHIE 8A, BEJEES(A]
30S, B FE 2mm,

. AGFA-GEVAERT BOEMR, A, B BREEQIC)EE 4 73, EREBEE,

SrHTERF AT & BRI (R 200mI KEE)

T AT A& RTE

(&> (pg/D
Ag 3280.68 0.01—0.25
Cu 3273.96 0.01—0.50
Bi 3067.71 0.1-2.5
Co 3453.50 0.1-2.5
Ni 3050. 81 0.2—5.0
b 2833.06 0.2—5.0
Zn 3345.02 1.0—-20

Cd 3261.05 1.0-20
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# 1 pHENHERTH EN KR
(200ml K MABAFRAEER 0.5ml)

AN
AP pH{E

D 3.0 4.0 , 5.0 6.0 7.0 8.0

o N |

Ni ‘ ‘ 67 117 113
Co . 64 . 131 203 204
Zn 138 197 184 177
cd 91 106 - 107 103
Pb 121 123 122 119
Cu 175 223 215 206 206
Ag 39 52 186 13 |17 197
Bi 164 159 157 152 156 156

E: pH EEHMEE pH WM.

FOgR 78 ,pH 7—8, SHIEHE& ., pH 3—8, MR pH 68, %\!ﬁﬁﬁﬂﬁ% pH
5—8o B R, B A 5 RN E BRMEES oB B XEIRENTEARRE

WAL, XA AT EAR - SRENEMDER, EBET5X 5 HE FHEVRE

RENEEY, EWTHERSEIOEN. 7 oH7—8 WHEE RN EREKTH 8
MRETE,
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25 %%\%Eﬁ, I N #BF LR RNM. 5XMPERRIUERLEY, BEHHR
HEMN He™ W& HEKR, % CH:Hg',Ag™ F BP* L& BT x4 488
WEHNES 6 %‘F%%E’J%%ﬁﬁ%ﬁ, HE 0.02N R BB TE MR B 8 MTRE
i 5e et , RATLEFT 2N HE, ‘ ‘

. ERFBEMER ‘ :

£ 200ml #KHRINA 2ml 1B & TYEFRHEE %% 2N 8 Iml Pei 5 WRo L&
RFWH, BB VRS 5 Mo EH Iml B2 dIR, S RH D EERE § s A
2ml WE LR ik, RATEFBEE A A EN 3ml,

4. T3S TR B e

B 1R, R S A RN R M A R, TE R SR AU IR S P N A RB e B Mo AT
BEFIHEA 8—10ml/min,

5. ERO TR R

73 BERFM, 0.1 g WA ?Eﬁfﬁﬂ(ﬂkﬁ? 100—1000 fFRy K ERER = &
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x2 BRMEENRENHER
(200ml &K, IMA TR &SRR 0.5ml, pH HX 7D

AP HCI(N)
\ 0.02 0.1 0.5 1.0 2.0 3.0
L& ‘ .
Ni 107 98 97 114 112 96
Co 211 211 210 211 205 208
Zn 186 185 177 179 194 201
cd 100 104 100 107 105 107
Pb 109 113 106 112 121 121
Cu 199 199 197 206 217 203
Ag 181 202 209 203
Bi 108 149 157 157
WS, R, X B L B ITTEOH,0.1g ERD E%.
- Q R - O ° O
200 —-o\o\‘acu 200 3 Ag
_—_o___o________o(:o
150} = » Bi 150} L —— aZn
& &
— o Pb
100 100f - ] o - Cd
o .
sof ® ¢ * Ni " 50F
0 % 3 g 7 0 3 5 9 17
#fi# (ml/min) F#E (ml/min)
B RENRMERER
#3 FEMOHTAERHRE
(200ml &K, 0.1 g FEM, W94 1 ml/min)
i Zn Ni Bi Co Pb cd Ag Cu
MAE (mg) 0.4 0.1 0.1 0.1 0.1 0.1 0.01 0.01
iz % % 125 114 94 104 116 80 110 - 124
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T BRI —E BAZEMP R DL IR IR B R E R A — B B RO
AR BIIE L. B ARERANRERIEAZIFBRRE. RiTESEREN
R, 1A — BAORRRER L 205 S AT, I 2 MR — M T R AR 2, B
RENENREE. BMAZFFNBIRRE, N2E-ETRIOREE TR R
B 2SR 2 R, BATERHREZ AN AE 1.0mg,
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0 05 o 15 20 0 0.5 1.0 15 2.0
LiNO;(mg) LiNO;(mg) |

B2 Zoh3l R RE L RO

7. 65 RN E SR O
 BKBERE. W PERHSBFL REREREMTRSE. 5. SSHILRE
DA BB, HE B BRI T » R A9 WU MR B R B o S R AT T 45 00 45
PSR THRE R I 3,4 BERBEW,E—RRTIMA 1.0mg B M, /T
A b MRS S BT 0—0.2 mg F LI R FTHITE R LR TR R & BAE 0—0.2mg
TEE IR 6 FT RSB Tiho SRS RMEMER, THARENER. B, ek
B RPN T A K B PR o & BER BURIRIRO4S 0.05 mg FI%E 0.1mg, {34k
SR A — B H— SR R T ko ,

l 200 e
200 ] Ag
150} : 150§ ° ~o——— Bi
©
o -2 — Cu j=1 .
s \o\v\o < N\\b z
A ‘ Ni 1005——_ o o §
100 ° - ~——o Pb —cd
sl 50
0 0.05 0.10 ’ O.lIS TJO . 0 0.05 0.10 0.15 0.20
Ca (mg) - Ca(mg)
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200 200 S
[ . A
o A8 »Co
150F 150k 2 o o Bi
a T < —o Cu a °
= < 100 ’\6\—0&[
Loog Ni 2 © » Cd
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~ ) N N N - 1 1L A PR §
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B 8A, Al —Jhnil, 5s — UGBS, ME T T RINZEL k. NEBRE
FH LB EER 30s B2 B

BT HIRA 6,8, 10A I DITIERBEN LR, LREREHE, 6 E 10AH
TEEN, BT ERBEEZHAK. BIMEFHRTEA 84

x4 BRKESHIVEZERE

. HReR mAE s E B g &
3 BARS

(eg) (ug) (ug) (%)
A ©0.0018 0,010 0.013 112

Ag
, B 0.0025 0.025 0.026 94
A 0.036 0.010 0.047 110

Cu
B 0.061 0.025 0.085 96
A 0.18 0.25 0. 44 104

Pb
B 0.14 0.50 0.71 114
A 0 0.10 0.10 100

Bi
B 0 0.25 0.28 112
A 0 0.10 0.09%6 96

Co
B 0.03 0.25 0,27 96
A 0 0.10 0.075 75

Ni
B 0.056 0.25 0.27 86
A 0 0.40 0.43 108

cd
B 0 1.00 1.17 117
A 1.7 0.4 2.1 100

Zn
B 1.5 1.0 2.6 110
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I 200m! 7K, H ER DT HBHEITT 8 MARNWE, HEZERPMALHEN
TLRBETE, MR THE R, itﬂlﬁl%i, RN 40 ‘

10. FEREE

BAASRESBMEA 500ml KT EEFMTREEENE, JJD)\TLEE’J
PROETE ) B BRI S BB B RIEHETI T & So

RE B TR SR EASONE B EERE, mRARTRE R RS R
%ﬁi k%ﬁj’fzﬁg?ﬁ?ﬁlﬁ H e SRS EED KRR E 2B,

xS BEEZR
% % Ag cu | B Ni Co b Zn cd
T (pg/l) | 0.042 0.17 0.44 0.24 0.32 1.2 5.3 1.9
e 0.0046 | 0.015 0.028 | 0.030 | 0.022 0.13 0.98 0.14
s RRE) | 10.9 8.8 6.4 12.5 6.9 10.8 18.5 7.4

1. REHEMEERNE

AT RIE M R R B R A S R - Eﬁ%ﬁT%aﬁ%Aﬁﬂw%
W M (O K R SRS R AT T XY AN R R L RSB ESERIEET 1oml
REMPEA, B Iml THIRA, 4 9ml SEMEB TS A, RE S BIRTF, BR
e Ao 4 Rl A TR BUSE 5 G 48 R TR KM DB T TR M B o -

2 p 3t B 2 R B B RO, B UL BB RO IR 5 3 R 2
Weffo M BEEERISEIN 1 N HCL 2%, REEAREAEETEER. 0.1 iEHA
3ml 2N HCl B2 G MEZ B, 6 ERNEHEIT, 4% 0.033 ug, 44 0.04 ug, 4
% 0.3 ug, 5 5 VB BT R E TR

| %6 HRNE
BABE . oL 28 L , 4
SHHE BAZER | RER | ANER | HEE | BNER | HER _ BEHIZEER » HER
_Cu 6.0 5.1, T 2.5 1.2 3.5 . 3.8 2.5 1.2
- b | 1.0 | 6.1 10.0 4.1 ). 1.5 1.4 6.5 3.6
\‘[ .
‘m Za 152 221 80 66 124 131 84 | 59
sz cd 0.4 | <1.0 0.3 <1.0 | 0.3 | <O 0.4 | <10
Ag 0.45 0.45 ~ 0.30 0.20
& - -
Bi <0.1 | <0.1 1o<0.1 <0.1
# Ni 1.6 0.9 0.7 1.1
(pe/t)
Co <(.1 <0.1 <0.1 ‘ <Q.1

T WA A BARE AR RS BT s 1% 24 19.55%0,2% 2 24. 8%053% 2 23. 8%0,4® 4 23. 9% 00

1) BEFRsE R MR IR B, AR SR
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1. MK RS R BT R AT BRI B B I AT R, A e & RH KB AR
AERGEFRERSE, BIE)TE, IER L EEET. BRERSERRKKEN, 5

REMALMEMBPT R CAIANETETRER, RARSTHWEE. AFTK
EREERE. :

2. ARRE R, BRRELAIRSD, ok 7 MIURTE 94—117 % MHAMERE, BREES -

Ih, HRTERE 6—12%, AIREIMBTRIINHNER. AZESNEE-TERT ERH%
EXRRFETREENER KRR ERER T RAZKE TR NE KR 8.
BRIV RERETT K.
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ENRICHMENT OF Cu, Pb, Zn, Cd, Ag, Bi, Co AND Ni FROM
SEA WATER WITH SULFHYDRYL COTTON

He Chengshun and Chen Lingdi

(South China Sea Institute of Qceanology, Academia Sinica, Guangzhou) -

ABSTRACT

In this paper a simple method for the enrichment of trace elements from sea water
is desecribed. ‘

The present method utilizes sulfhydryl cotton prepared in the laboratory to enrich
copper, lead, eadmium, zine, silver, bismuth, cobalt and nicke] in the sea water. The
condition of enrichment was investigated. The pH of the sea water was adjusted to 7.0
with 1 N NaOH (or 1N HCl) and then let it pass (at ~8—10 ml min~") through a sul-
fhydryl eotton column (10 emX7mm). The column was eluted with 3ml of 2N HCIL
The eluted solution was then determined by atomic emission spectrometry. Owing to
the simplicity of apparatus and convenience of operation, the present method of enri-
chment is suitable for operating on board ship. ‘

The coefficient of variation for 0.042 ug 1-* of silver was 10.9%, for 0.17 pg 17! of
copper was 8.8%, for 0.44 yg 1-'f bismuth was 6.4%, for 024 ug 17 of nickel was
12.5%, for 0.32 pg 17" of cobalt was 6.9%, for 1.2 ug 17" of lead was 10.8%, for 5.3 ng
17! of zine was 18.5% and for 1.9 pg 17" of cadmium was 7.4%. The recovery percen-
tage of these eight elements were about 85—117%.

Result obtained was the same as compared with the atomic absorption spectrometry
method after extraction of dithizonemethyl isobutyl ketone.



