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4 J=1/a

R(%)=1—exp[—JW/(F+g)] (1)
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' Fig.1 Vanadium recovery percentage vs ' Fig.2 1/K vs flow rate at various column sizes
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Tab.1 Vanadium recovery percentage at pH 4 and various

column sizes,flow rates and resin weights

HisER(D
EEAR i
loer]oz|oalos]os] Lo
{mm) (cm?*/min)
B
9.525 | . 10 25 | 36 | 51 | 59 | 62 | 63
9. 525 6 30 | 47 | 66 | 79 | 80 | 81
9.525 | . 2 38 | 60 | 80 | 88.| 93 | o7
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o B AR - FIFR Chelex-100 A 1T o 45 A% 5k 18 52 YK o B L 113

7. 938 10 28 | 45 | 71 | 76 | 78 | 80

7.938 | 6. 38 | 57 | 78 | 88 | 92 | o3
7.938 2 49 | 75 | 91 | 96 | 100 | 100
6. 350 10 42 | 58 | 81 | 8 | s0 | 91
6.350 | 6 50 | 72 | 90 | 96 ! 89 | 100
6. 350 2 66 | 86 | o7 | 100 | 100 | 100
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--Tab. 2 - J values at various pH

sH 2 3 4 5 6 7 -
JE. | 1.4 | 389 | 6.0 31.7 | 7.8 1.2
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Tab.3 Atomization temperature set up
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Fig. 4 Vertical distributions of temperature,

‘salinity and vanadium at station 1090
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Fig.5 Vertical distributions of temperature,.

salinity and vanadium at‘station 1494
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Tab.4 Recovery tests for vanadium in seawater collected off northeastern Taiwan

. FLBY R R E (pg/dm®) e 4
BXKESE i WR{E (%>
1 1.59 .- 0.5 2,06 98
2 1.57 0.5 2,07 100
3 1.57. 0.5 205 | .96
¢ 1.54 0.5 2.07 | 100
5 1.55 0.5 2.08 - 102
§ 1.58 0.5 2,04 95
7 1.57 0.5 | 2.07 101
CEHM{E | 1.5740.02 0.5 2.0640.01 | 9943
¥5 AERSKPEREARNRE
~Tab.5 Dissolved vanadium in the South China Sea _
e | BB | kE@m | (0 s | REEREE
. (pg/dm®)
1090 | 21°02'N 25 28.212 | 33.763 1. 56
119°03'E 50 23.962 | 33.926 1. 62
150 | 16.533 | 34.605 1. 66
500 8.050 | 34.390 170
1000. | 3.970 | 34.510 1,70
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1750 2.310 | 34.618 1. 69
2 500 2.201 | 34.621 1. 69
1494 | 21°4U'N-| 50 24.282 | 34.160 1.62
119°37E | 150 16.285 | 34.582 1. 65
400 9.874 | 34.472 1.70
1000 | 4.791 | 34.408 1.70

W w

H\En’a?&% SEEIEMN, (£ B & Chelex-100 ﬁﬁaﬁ#&@’“ﬂi#&ﬁﬁd{*éﬁﬂ T{Eji
FEHREE TEATELAGEE. AEELRFBUHES TR BARSRELR
X-BAEELS AR LMTEHAREE 500m ZH, A BERRHEL, ERHRTARS

B
& & “B 412 7(NSC 81-0209-M110-03) & “ 3 4% F 7 (EPA-79-022-33-139) 2. £ % #
2.

E £ X &

(1] Turner,.D.R. et al. , The Eciuilibriurﬁ Speciation of Dissolved Componénts in Freshwater and Seawater at
25° C and | atm Pressure ,Geochim. Cosmochim. Actal, 45(1981),855~881.

(2] Zhou,J.-Y. et al. , The Distribution of Vanadium ,Chromium and Manganese in the Northeast Pacific,
EOS,63(1982),989~590.

[3] Collier,R. W. ,Particulate and Dissolved Vanadium in the North Pacific Ocean , Nature,309(1984) , 441~
444, . _

[4] Sherrell,R. M. and E. A. Boyle, Zinc, Chromium, Vanadium and Iron in the Mediterranean Sea, Deep-Sea
Res. ,35(1988),1 319~1.334.

{5] Chan,K.M. ,and J.P. Riley , The Determination of Vanadium in Sea and Natural Waters »Biological Mate-
rials and Silicate Sediments and Rocks,Anal. Chim. Acta,34(1966) ,337~345. _

f6] Morris,A. W. sDisslved Molybdenum and Vanadium in the Northeast Atlantic Ocean,Deep-Sea Res. »22
(1975),49~54. _ .

(7] Sturgeon,R. E. et al.;Pre-concentration of Trace Metals from Sea-water for Determination by Grapl‘ute-

furnace Atomic Absorptxon Spectrometry . Talanta,27(1980),85~94,

[(8] Pai,S.C. ,Pre—concentration Efficiency of Chelex-100 Resin for Heavy Metals in Seawater,Part 2. Distri-

bution of Heavy Metals on a Chelex-100 Column and Optimization of the Column Efficiency by a Plate
" Simulation Method , Anal. Chim. Acta,211(1988),271~288.
(8] Pai,S. C. et al. ,Maleic Acid/Ammonium Hydroxide Buffer System for Pre-concentration of Trace Metals
from Seawater,Anal. Chem. ,62(1590},774~777.
{10] Zhang,Z. et al., Interaction' of Trace Metals and Suspended Matter in Seawater-lIon Exchange pH

£



28 BRAA 7 % F A Chelex-100 RHET kA EE R E R KA . 117+

Range,In: Z. Zhang and L. Lui (ed. ),Th;:ory of Interfacial Stepwise lon/Coordination Particle Ex-
change and Its Applications,China Ocean Press ,88(1985),101~117.

[11] Chen,C.T. A.and 8.C. Pai,Chelating Heavy Metals with Chelex-100 in Fresh and Seawaters, Proceed-
ings,International Symposmm on Marine Pollution,Tainan,Taiwan,9~10 Nov. 1991,252~261.

[12] Chang,H.C. ,Determination of Vanadium in Natural Water Using Graphite Furnace Atomic Absorption
Spectrometry after Pre-concentration by Chelex-100 Resin,M. S. Thesis ,Institu"ce of Marine Geology
Sun Yat-Sen University. 1991, 100. ,

[13] Okabe,S. and T.Morinaga,Distribution of Vanadium in the Kuroshio and adjacent Regions, Proceedings

" of Second CSK Symposium,Tokyo,1970,97~106.
[14] Jeandel,C. et al. , Vanadium Behaviour in the Global Ocean and in the Mediterranean Sea, Mar.Chem. ,

21 (1987),51~T4.
[15] Middelburg,J.]. et al., Arsenic, Antimony and Vanadium in the North Adantlc Ocean,Geochim. Cos-

mochim. Acta,52(1988),2 871~2 878.

Determination of vanadium in sewater
using Chelex-100 resin pre-concentration column

Chen Zhendong (Chen-Tung Chen)
Zhang Hongjie (Hung-Chieh Chang)
(Institute of Marine Geology,National Sun Yat-Sen University,Kaohsiung s Taiwan)

Bai Shuzhen{(Su-Cheng Pai) _
(Institute of Oceanography,National Taiwan University,Taipei s Taiwan)

Abstract

Various pre-concentration conditions were tested in order to obtain the best result for.
chelating vanadium by Chelex-100 resin in natural waters. The matrix effect of the graphite
furnace atomic absorption spectrometry was also studied. The weight of the resin,the column
size,pH and flow rate of seawater all affect the chelating efficiency of the resin.

The results indicate that the recovery of vanadium in seawater reaches 99+3 / with pH
values between 4~4. 5,flow rate less than 5¢cm®/min for a 7. 938mm column containing 2 g
resin. ' | '

The vanadium concentration is 1. 56 ,ug/dm in surface waters of the South China Sea.,
slightly higher at greater depths. It reaches 1. 69~1. 70 pg/dm?® at 500 m and remains con-
stant below. Normalized vanadium concentration seems to be slightly depleted in the surface

water.
KEYWORDS Dissolved vanadium ,determination of seawater,South China Sea






