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CHAPTER IV R

RESULTS x”u:i‘“f<'f
4,1 Chelex-100

4,1.1  Effect of pH on the Recovery't;elds of Cd, -Cu,

Pb and Zn through Chelex-100

The recovery yields of Cd, Cu, Pb and Zn at pHS5 to 8
are given in Table 4.1-4.5 and plotted in Fige. 4¢1=4.4.A
slightly higher yield was observed for all elements at pH7.6.
At this pH the precision of the experiment was also observed

to be the best.

4e1s2 Effect of Flow Rates on the Recovery of Cd, Cu,

Pb and Zn f¥om Sea Water through Chelex-100

The concentration of Cd, Cu, Pb and Zn in 4 dm3 sea
water as determined by varying the flow rate between 1-4
cm3/min are given in Table 4.6, No significance difference
in the concentration was observed when the flow rate was
changed although a better precision was observed when the

flow rate of 1 cm3/ . was used.
min

4.1.3 Effect of Nitric Acid Concentration on the

Stripping of Cd, Cu, Pb and Zn from Chelex-100

The stripping yield of Cd, Cu, Pb and 2Zn using nitric
acid at various concentration are given in Table 4.7 and

plotted in Fige 465-4+8. A complete stripping of Cd, Cu, Pb
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and Zn could be obtained if the concentration of the nitric
acid is higher than 2M, As for Pb a lower acid concentration
is also feasible. In the present experiment, 2M nitric acid

was normally used as eluting agent.

The elution patterns of Cd, Cu, Pb and Zn with 2M
HNO3 are given in Table 4.8. The elution curves are plotted
in Fige 4.9-4.12. Complete elution of Cd, Cu and 2n was

observed by using only 10 cm3 2M HNOB.

4.2 Reverse Phase Chromatography

4.2,1 Effect of pH on the Recovery Yield of Cd, Cu,

Pb and Z2n by Reverse Phase Chromatography

The recovery yields of Cd, Cu, Pb and 2n at pH
between 4-7 with APDC as complexing agent, using 60-80 mesh
chromosorb W-DMCS, are given in Table 4.9-4.12 and plotted
in Fige 4.13~4,16. Complete recovery of Cu was obtained
between pH5-7. A maximum recovery yield of 80% at pH5 was
obtained for Cd. The recovery yield of Zn between pH5=7 was
practicalIy constant at 80-85%. The recovery yield of Pb

was poor all through the pH range applied.,

The recovery yields of Cd, Cu, Pb and 2n at pH
between 4-7 with APDC as complexing agent, using 100-120
mesh chromosorb W~DMCS, are given in Table 4.13-4.16 and
plotted in Fig. 4.17-4,20. Complete recovery of Cu was
observed at pH between 4-7, A maximum recovery yield of 88%

was obtained for Cd at pH5. The recovery yield of Cd
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decreases markedly at pH higher than 5. A maximum recovery
yield of 90% was obtained for Zn at pHS. The recovery yield

of Pb was poor all through the pH range applied,

The recovery yields of Cu at pH between 4-7 with
sodium diethyl-dithiocarbamate as complexing agent, using
100-120 mesh chromosorb W-DMCS, are given in Table 4.17 and
plot;ed in Fige. k.21, Complete recovery of Cu was obtained
all through the pH range. The recovery yield of Cd, Pb and

Zn was measured and found to be lower than 20% and hence

were not reported,

4.2,2 Effect of Particle Size of the Solid Suypport

on the Recovery Yiecld of Cd, Cu, Pb and Zn by Reverse Phas

e —

Chromatography

The recovery yields of Cd, Cu, Pb and Zn through
chromosorb W-DMCS with particle sizes 60-80, 80-100 and
100-120 mesh gre given in Table 410, 4,14 and 4,18 and
plotted in Fige 4e22-4.25. No significant difference was

observed in all éisess:

40203 Effcct of Flow Rates on the Recovery Yield of

Cd, Cu, Pb and Zn by Reverse Phase Chromatography

The recovery yield of Cd, Cu, Pb and Zn are determined
by varying the flow rate between 2-8 cm3/min are given in
Table 4,10, 4.19~4,21 and plotted in Fige 4,26-4.29, A slight=-
ly decrease in the recovery yield of Cd was observed when

the rate is higher than 4 cm3/min. The recovery yield of Cu
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is constant at flow rate between 2-6 cmalmin. The recovery
yield of Cu decreases 20% when the flow rate is higher than
6 cm3/min' No significant difference in the recovery yield
was observed for Pb and 2Zn when the flow rate was changed
although a better precision was cobserved when the flow rate

is lower than 4 cm3/ . ®
min

4,24 Effect of Eluting Agents on the Recovery Yield

of Cd, Cu, Pb and Zn by Reverse Phase Chromatography

The recovery yield of Cd, Cu, Pb and Zn using chloro-
form, benzene and toluene as eluting agents are given in
Table 4,10, 422 and 4,23 and plotted in Figo 4.30-4.33.
Complete recovery of Cu was observed when chloroform was used
as eluting agent. No significant difference was observed in
the cases of Cd and aﬁﬂ&ﬁch the recovery yield was about 8Q %

The recovery yield of Pb was low in all cases.

4.2,5 Effect of Acid Concentration on the Stripping

of Cd, Cu, Pb and Zn from Chloroform

The stripping of Cd, Cu, Pb and Zn by hydrochloric
acid at various concentration are given in Table 4.24 and
plotted in Fige 4.34-4.,37. Complete stripping of Cd, Pb and
Zn could be obtained if the concentration of HCl is higher
than 2M, 4M and 0.5M respectively. Cu could not be stripped
quantitatively with HCl. The stripping of Cd, Cu, Pb and 2n
using nitric acid at various concentration are given in Table

4425 and plotted in Fig. 4.38-4.41, Complete stripping of
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Cdy Cu, Pb and Zn could be obtained if the concentration of

HNO3 is higher than 1M, 6M, 5M and 1M respectively. 6M HNO

was normally used as stripping agent.

3

The results of the analysis of five samples of sca
water after preconcentration by chelex-100 are given in
Table 4.26. Table 4.27 gives the results by reverse phase
chromatography prioéﬁgnd after correction of chemical yield.
Table 4,28 gives the results of both procedures in compari-

sion to each other. It is obvious that the results from both

procedures agree very well with each other,



Table 4.1 The recovery yield of Cd, Cu, Pb and Zn at pH5.0.

oF Cu Cd Zn Pb
ey | %9 »g % g 1 ng % Ag ng % A9 | ug %
added | found |Recovery| added found | Recovery | added | found |Recovery | added |found | Recovery
1 i 3.38 | 84.62 2 0.55 2733 30 25,79 85.95 10 8.87 88.67
2 = 3.43 | 85.67 2 0.48 24,00 30 26435 87,83 10 8,87 88,67
3 4 3.73 93,33 2 0.99 49,33 30 27,90 93,00 10 8.76 87,60
4 4 3.73 93,33 2 1.06 53.20 30 25,92 86,40 10 Be54 85440
5 4 3.60 90,00 2 0.62 30,93 30 27,49 91.63 10 8. 66 86,60
6 & 3.69 | 92,30 2 0.56 28,00 30 28431 94,436 10 8.66 86,60
7 4 3.43 85.67 2 0.64 31.87 30 28455 95.18 10 9,08 50.80
8 4 3.54 88,60 2 0.56 27,75 30 28,02 94,40 10 9,28 92.80
9 4 3,90 97.60 2 0.51 25.60 30 26, 78 89,28 10 9,28 22,80
10 4 3.84 | 96,00 2 0.48 24,00 30 27,28 90,93 10 8085 88450
X 90.68 32,30 90,80 88,84
SD 4.518 10,411 3,303 20556
RSD 4,928 32,332 3.637 2,877

474




Table 4.2 The recovery yield of Cd, Cu, Pb and Zn at pH6.0,
2 cu cd Zn Pb
Expéri- ng 19 % Ag Mg % Jg Mg % Mg g %
ment jadded | found Recovery |added | found Recovery | added found | Recovery added found | Recovery
1 4 3.37 84,20 2 1,64 82.20 30 26499 89.96 10 8,60 86600
2 4 3.68 92.00 2 1,68 84,00 30 27.45 91.50 10 845 84.50
3 4 357 89,33 2 1,68 84,00 30 28.83 96,10 10 8,57 85.67
4 4 3.75 93.70 2 1.68 84,00 30 28,56 95,20 10 8e57 85467
5 4 3,70 92.50 2 1.83 91,47 30 26,39 87.95 10 8.64 86,40
6 4 3.89 97.17 2 1.83 91.47 30 28,38 94,60 10 8064 86440
7 4 3.67 91.67 2 1. 70 84,93 30 25,91 86,38 10 9.25 92.50
8 E 3455 88467 2 1., 75 87.33 30 25,92 86,40 10 8. 80 88,80
9 4 3.51 87.67 2 1. 70 B5.06 30 25,98 86,60 10 9,80 98,80
10 4 3.84 96.00 2 1,75 87,47 30 27.18 90.59 10 8.80 88.00
X 91.29 86.19 90.53 88.27
sSD 3.927 3,195 3.757 4,333
RsSD 4,301 3.707% 4,150 4,909

0S
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Table 4.3 The recovery yield of Cd, Cu, Pb and Zn at pH7.0 »
No - Cu cd Zn Pb
of -
Experi-| ug g % »ng ng % Mg hg % »g Ag %
ment added found | Recovery| added found |Recovery added found | Recovery added |found |Recovery
1 < 3.74 93,40 2 1.78 88.97 30 28.84 96,14 10 Be40 84,00
2 4 3,74 93.40 2 1. 78 88,93 30 28,34 94,45 10 9,57 95.67
3 4 3.56 8%9.00 2 1.84 92.13 30 28.82 96,05 10 9433 93433
4 4 3.56 89,00 ) 1.81 90:53 30 28,08 93.61 10 10,00 100,00
5 4 3,75 93.67 2 1. 81 90453 30 28,50 95,00 10 B8e64 86440
6 4 3,57 89.33 2 1.81. 90.53 30 28,05 93.50 10 8,48 84.82
7 4 3.43 85467 2 1.83 91,33 30 28,98 96.50 10 9. 20 92.00
8 4 3.56 89,00 2 1.81 90,70 30 29,16 97. 20 10 10,00 100,00
9 4 3. 56 82,00 2 1. 80 89,87 30 27.83 92,78 10 Sed0 94400
10 q 3,64 | 91.00 2 1.83 91,33 30 30.87 102.92 10 8,48 840,80
X 90, 24 90, 49 95,83 91,64
sSD 2.572 1,015 2,889 60482
RSD 20,851 As122 3,317 7,073

1S



Table 4.4 The recovery yield of Cd, Cu, Pb and Zn at pH7.6 .

No
oF Cu Cd Zn Pb
Experi-| ug g % ng ng | % Hg ug % ng g %
ment added | found | Recovery | added | found Recovery added | found | Recovery added found | Recovery
1 4 3.87 96,80 2 1. 86 93.00 30 29.34 97.80 10 940 54,00
2 4 3.97 99,20 2 1.88 93480 30 30.29 100,97 10 9480 98.00
3 4 3.57 99,20 2 1.88 93,80 30 27.89 52.97 10 9. 60 96,00
4 4 3.95 98, 80 2 1. 90 95,12 30 29.19 97.30 10 9. 40 94,00
5 4 3295 98,80 2 1.91 95.68 30 28465 95.50 10 10.C0 1004 00
6 4 3.98 9%.60 2 1,93 96,60 30 28639 94,63 10 10424 | 102.40
7 4 3.98 99,60 2 1.93 96, 70 30 28,70 95.68 10 10,00 | 100,00
8 4 3.92 98,00 2 1.88 94,13 30 29233 97.78 10 10,10 101,00
9 4 4,00 100, 00 2 1,88 94,13 30 29,20 97.32 10 10400 100,00
10 4 4,00 100,00 2 1,94 96.93 30 28,92 96.40 10 10,00 100,00
X 99,00 94,99 96,63 98,04
sSD 0.984 1. 416 2,147 20,893
RSD 0.994 1.491 2,222 2,951

(A"
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Table 4.5 The recovery yield of Cd, Cu, Pb and Zn at pHB8.0.
No
o Cu Ccd 2Zn Fb
Expefi-| g Hg % pilsi Hg % pile Mg % »g Mg %
ment added | found |Recovery | added | found |Recovery added | found |Recovery added found |Recovery
A, 4 3.49 87.33 2 1.85 92433 30 25,47 84,90 10 8073 87.33
2 4 3.66 91.39 2 1. 80 50,00 30 25.16 83.868 10 7197 7976
3 4 3.57 89.23 2 1.81 9027 30 24,09 80,30 10 9.16 91,60
4 4 3.49 87.33 2 1. 72 86,00 30 27.81 92.70 10 9. 16 91. 60
5 4 3.67 91.67 2 1. 72 86,00 30 26,07 £6.91 10 8.14 81.40
& 4 3.65 51.33 2 1.81 90,27 30 2721 90.69 10 8e.14 81,40
7 4 3.57 89,33 2 1. 84 92,13 30 27:11 90,35 10 8.64 £6.40
8 4 3.56 89,00 2 1. 79 89,60 30 26.61 &e, 70 10 8a.24 82,40
‘9 4 3.73 93,33 2 1. 84 91.87 30 26.89 89,63 10 8474 87,40
10 4 3,65 91,33 2 1.75 87.33 30 27.71 92.35 10 8624 82,40
3 90,13 89.58 88,05 85,18
SD 1. 986 2.384 4,011 4,326
RSD 2,303 2.661 4,556 5,079

€S
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Pige 4.1-4,4 Effect of pH en the recevery yield of Cé

Cu, Pb and Zn threugh chelex-100
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Table 4.6 The recovery of Cd, Cu, Pb and Zn from 4 dm3 sea water,

No Cu(ppb) - Cd (ppb) Zn (ppb) Pb(ppb)
of
Experi- Flow |Flow |Flow [Flow |Flow [Flow Flow [Flow |Flow ([Flow Elow il-‘low Flow |[Flow |Flow | Flow
fent rate |rate rate pate |rate ate |rate ([rate rate [rate ate jrate rate rate |rate | rate
1-0 2.0 3.0 4.0 1'0 2.0 3.0 4.8 1.0 2-0 3.0 4.0 1¢U 2-0 3.0 d— 0
er/min | cm/min cry/minjem¥min | ci/minl cr¥fnin e/ min in |cmYmin in crifnin| cm/min |emYmin crhin créfrd.n
1 2.50 2.58 2.60 | 2,65 |0,104 | 0.099|0,106 | 0.095|20,36 | 20.65 20.62 21.20| 0.42 0.38 | 0.45 | 0.44
2 2,60 2460 2064 | 2.58 |0,102 | 0,105[{0.098 | 0,10620.48 | 20.50 21.00| 20.45| 0.45 0.46 | 0.48 | 0.49
3 2458 | 2462 | 2.54 | 2,72 (0,100 | 0,102]|0.098 | 0.108|20.52| 20,42 20.24] 20.75| 0.45 | 0.45| 0.37 | 0.37
. 2056 | 2454 | 2,70 | 2449 |0.098 | 0.104|0,104 | 0.097|20.64 | 20,28 20.72| 21.28| 0.40 | 0.45| 0.45 | 0.37
X 2459 2e59 2.62 | 2,61 |04,101 | 0,102{0,102 | 0.102|20,50 | 20,46/ 20.65| 20.67| 0.430 0.435 0.,418| 0.418
sD 0.013| 0.,034] 0,067 0.098|0,002 | 0.003|{0.004 | 0,006]0.115 | 0.155| 0.314] 0.403| 0.024 0.034 0.056| 0,058
RSD Oa741| 14322 2,569 3,771|24556 | 2,593 {3,786 | 6.378(0.563 | 0.758| 1.521] 1.951| 5.696| 8.49d13.43804.001
I

GS



Table 4,7 Nitric acid concentration on the stripping of Cd, Cu, Pb and Zn from chelex-100 .

No Recovery yield of Cu(%) Recovery yield of Cd(%) Recovery yield of Zn(%) Recovery yield of Pb(%)

of
Experi-| HNO HNC HNO HNO HNO HNO HNOC HNO HNO HNO HNO HNG HNO HNO HNO. HNO
ment 1M3 2M3 3M3 4M3 1M3 2M3 3M3 4H3' 1M3 2H3 3H3 4M3 1H3 2M3 3M3 4M3
1 92433 [100,00]| 98.00[100400|92,40 |94,83 |95.,25 | 95,40 {96433 | 95.68(95.25 | 94,52 | 100, 00{100,00|99,40 (99,40
2 92433 |100400) 100, 00{100,00 {92440 |94.83 [94,20 | 94,53 95,45 | 97.78 9525 | 9706|100, 00f100,00 |95.40 |99, 40
3 92433 | 9980|100, 00[100.00|94e13 |95.63 |96623 | 94653 [94.85 | 97032 960,25 | 9696|100, 001100, 00{99,40 |98, 40
4 82466 | 98480| 98,27 98.40 92,40 (96,00 {9525 |93.60 93,80 | 96.4097.50 |96.84| 98.50 99.50|98.00 |98, 00

il

91,66 | 99.65| 99,06 99.60(52,83 (95,32 |95,22 |94¢52 95,11 | 96480 |96.06 |96.35| 99,63 99.88(99,05 (98, 70
SD 14335 | 0.574| 1.082 0.800|0.865 0,588 [0.830 |0,735[1.063 | 0.939[1.068 |1.220| 0.750 0.25C |0 700 |0.808

RSD 1,456 | 04576| 1.093f 0,803 0,932 |0,617 [0s871 |0.778 1,111 | 0,970 |1,112 |[1.226| 0,753 0.251|0,707 |[0.819

L

qgc
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Fige 405=-4,8 Effect of nitric acid cencentratien en the

stripping of Cd, Cu, Pb and Za frem chelex-100
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Table 4.8 Elution patterns of Cd, Cu, Pb and 2Zn

Eluting agent : 2M HNO3

Flow rate : 1 cm3/ ;
min

Fraction Elution of Cu(%) Elution of Cd(%) ' Elution of 2Zn(%) Elution of Pb(%)
No Nol No2 No3 Nol No2 No3 Nol No2 No3 Nol No2 No3
1 - - - — = L . - o - = -

2 - - - - - - 1.33 1. 33 1.33 - - -

3 1.85 3.50 1.85 151 1.38 1.82 4,33 3.56 3.74 13,40 12428 10,35

4 1515 16.18 17.10 17,50 18.14 18.62 Te 52 8.17 B8.30 70.15 68,25 75.60

5 43.50 44,20 45,08 40,00 38,26 41,20 15,17 16,08 15,21 16.35 1740 13.25

6 22440 21.38 19,48 2752 26,44 24,45 33.52 35,12 35,00 - - -

7 10.30 10,10 9.50 7+50 7o 92 730 17.50 18,12 17.18 - - -

8 3e25 1.75 4,00 - - - 9,48 10430 10.14 - - -

9 = = . - = - 4,98 4,52 3,88 = - ~
10 - - - = - = o - = = - -
11 - - = - — = — = = - o= -
12 - — = - = = o - - - - ~
13 - - - = — - = = = = >, =
14 - - - = = - - = — = < =~
15 - - = = -, = = - = == = -

8s

Note - * un detectable
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Pige. 4.9-4.12 Elution patterns ef Cd, Cu, Pb and Zn with
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Table 449 The recovery yield of Cd, Cu, Pb and 2Zn at pH4.0.

Condition:
Chromosorb W-DMCS €60-80 mesh Complexing agent : APDC
No
of Zn Cd Cu Pb
Experi- | ng Mg % pilsi ng % Mg Mg % Mg Mg %
ment added | found |Recovery|added found Recovery | added found Recovery |added found Recovery
1 10 66 50 65,00 2 1.18 59.00 % 3.76 94,00 10 4,00 40,00
2 10 720 72.00 2 1,11 55,70 4 3.60 90,00 10 4020 42,00
3 10 6045 64.50 2 1,14 57.00 4 3.68 92.00 10 4.00 406,00
4 10 Te 42 74.20 2 1.21 60.50 4 3.83 95,80 10 4,50 45,00
5 10 6660 66,00 2 1.2% 64,50 4 3.74 93,60 10 4o- 7 40,00
6 10 6e 75 67.50 2 1.27 63. 60 4 3.74 93,40 10 4,50 45,00
7 10 7«06 70,60 2 1.31 65.30 4 3.80 95,00 10 4400 40,00
8 10 6665 66050 2 1.26 620,80 < 3.82 95450 10 4,00 40,00
X 68.29 61,05 93,76 41.50
SD 3.551 3.567 1. 724 2.330
RSD 5,201 5.843 1.838 5.614

09



Table 4.10 The recovery yield of Cd, Cu, Pb and Zn at pH5,.0

Condition:

Chromeosorb W-DMCS 60-80 mesh Complexing agent : APDC
No
‘ oF Zn cd Cu Pb
Experi- | ug g % ng ng % Mg Mg % Mg Mg %
ment added | found |Recovery |added found Recovery | added found Recovery |added |found Recovery
1 10 8. 80 88,00 2 1. 60 78.00 4 4400 100,00 10 5.80 58.00
2 10 B8e65 86,50 2 167 83.60 4 4,00 100,00 10 5.80 58,00
3 10 Be 95 89,50 2 1.67 B3.60 4 3.96 99,00 10 5035 53.50
4 10 9,10 91,00 2 1,57 78,30 4 4,00 100,00 10 5035 53.50
5 10 9.14 91.40 2 1. 68 84,00 4 3.98 99,50 10 5.50 55.00
6 10 8.93 89,30 2 1. 71 85,50 4 4,00 100,00 10 550 55,00
7 10 B8.23 89.30 2 1. 60 80,00 4 3,94 98,50 10 5«50 55.00
8 10 B.51 85,08 2 1.63 51.60 4 4,00 100.00 10 5.80 58,00
X 88,76 82,03 99,63 55,56
SD 20150 2,492 0.582 2e112
RSD 20422 3.037 0.585 3.801

19



Table 4,11 The recovery yield of Cd, Cu, Pb and Zn at pH&.C .

Condition:
Chromosorb W-DMCS 60-80 mesh Complexing agent APDC
No Zn cd Cu Pb
of
Experi-{ ng pile % Ag Mg % Ag Bg % Hg Mg %
ment added found | Recovery |added found Recovery | added found Recovery | added | found Recovery
1 10 8,40 84,00 2 1,15 57.40 4 4,00 100.00 10 550 55.50
2 10 B85 88.50 2 1.21 60. 60 4 4,00 100. 00 10 5650 55.50
3 10 8e 75 G7.50 2 1.25 62+ 60 4 4,00 100,00 10 6,00 £0.00
4 10 8.90 89.00 2 1,12 60,50 4 4,00 100,00 10 6.00 60. 00
5 10 8032 83.20 2 1. 16 58.00 4 3,80 95.00 10 6.00 60,00
6 10 8e 65 86.50 2 1,17 58,50 4 3.92 S8, 00 10 5,80 58,00
7 10 8480 88400 2 1,30 64,80 4 3.91 97.80 10 5080 58,00
8 10 8.28 82,80 2 1.26 63.20 4 3,94 98,50 10 580 58,00
X 86419 60, 70 98,66 57081
sD 2,494 2,666 1. 764 2.086
RSD 2,894 4,392 1. 788 3.609

c9



Table 4,12 The recovery yield of Cd, Cu, Pb and 2n at pH7.0.

Condition:

Chromosorb W-DMCS 60-80 mesh Complexing agent : APDC
No Zn cd Cu Pb
of
Experi-| g ng % Mg ng % Mg Mg % Ag g %
ment added found |Recovery|added found Recovery |added found Recovery| added found Recovery
1 10 7«80 78,00 2 1.01 50.30 4 3.98 99,50 10 5.80 53400
2 10 782 78020 2 1.03 51.50 4 4,00 100,00 10 550 55,00
3 10 8,18 81,20 2 0.291 454 70 4 3,93 98. 25 10 6,00 60,00
4 10 7«75 77«50 2 0.94 46,80 4 3.87 96,80 10 b« 00 60,00
5 10 TaT2 7720 2 0,99 49,60 4 3,92 98. 00 10 5,80 58,00
6 10 TeB84 78,40 2 0.96 48,00 4 4,00 100,00 10 5650 55,00
7 10 Bo 16 81.60 2 0.95 47,50 4 3,90 97.50 10 5.50 55,00
8 10 8,37 83, 70C 2 0,91 45,60 4 3.89 97.25 10 5080 5800
X 79.55 48,12 98,41 57.38
SD 2,442 2,162 1. 265 2.134
RSD 3.070 40492 1.286 3.719

€9
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Pige 4,13-4,16 Effect of pH en the recevery yield of Cd,
Cu, Pb and 2n by reverse phase chremate-

graphy. t chremeserh W-BNCS 60-80 mesh.
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Table 4.13 The recovery yield of Cd, Cu, Pb and Zn at pH4.0 »

Condition:
Chromosorb W-DMCS 100-~120 mesh Complexing agent APDC
No
SF Cd : Cu Pb
Experi-| g % ng ng % 1g ng % Mg »g *
ment added Recovery| added found Recovery | added found Recovery jadded found Recovery
1 10 78.50 2 1e 52 75480 4 3.84 96,00 10 5.00 50. 00
2 10 80,40 2 1.51 75.40 4 3.84 56.00 10 5450 55,00
3 10 73.60 2 1459 79,50 4 3.94 98,50 10 5,00 50,00
4 10 74,43 2 1.41 70.50 4 3.94 98.50 10 4,85 48,50
5 10 70054 2 1.62 81.00 4 4,00 100,00 10 5,00 50,00
6 10 72450 2 1.54 76,80 4 4,00 100,00 10 4,85 48,50
7 10 75020 2 1.51 75.40 4 3.96 99,00 10 4,85 48,50
a2 10 77045 2 1.58 78,80 4 3.94 98.50 10 4485 48,50
X 75.33 76.65 98,30 49.88
SD 3.274 3.237 1.557 20200
RSD 4,346 4o223 1.584 4,410
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Table 4,14 The recovery yield of Cd, Cu, Pb and Zn at pH5.0 .
Condition:
Chromesorb W-DMCS 100-120 mesh Complexing agent : APDC “
o Zn ca “Cu Pb
of
Experi-| g g % ng Hg % 1g »g % Mg Mg %
ment added |found | Recovery |added found Recovery |added found Recovery | added found | Recovery
1 10 8.63 86,30 2 1.82 91,00 B 4,00 100.00 10 550 55.00
2 10 9,29 92,90 2 1. 78 89,20 4 4,00 100, 00 10 5650 5500
3 10 8083 88,30 2 1. 76 88,20 4 3.95 98,75 10 5030 53.00
4 10 S.41 94,10 2 1. 76 87.80 4 4.00 | 100,00 10 5,30 53.00
= i0 8,85 88,50 2 1. 71 85,40 4 3.96 99,00 10 5,50 550,00
6 10 8.67 86470 2 1.80 50,00 4 4,00 100,00 10 580 58,00
7 10 9.00 90,00 2 1. 71 85,40 < 3,94 98.50 10 5.80 58,00
B 10 8495 89.50 2 1.77 68,50 4 4,00 | 100.00 10 5.80 58.00
X 89.54 88.19 99,53 55,63
sD 20764 2,000 0.661 2,134
RSD 3,087 20268 0.664 3,836
| £
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Table 4,15 The recovery yield of Cd, Cu, Pb and Zn at pH6.0.

Condition:
Chromosorb W-DMCS 100-120 mesh Complexing agent : APDC
No
oF Zn Cd Cu Pb
Experi=| Mg Mg % P9 »g % P9 19 % Ag L Mg %
ment added |found |Recovery|added found Recovery | added found Recovery | added found Recovery
1 10 854 85,40 2 1.19 59.50 4 4,00 100,00 10 6085 68,50
2 10 8.50 85,00 2 1.15 57«50 4 3.92 98,00 10 6085 68450
3 10 8s12 81.20 2 1.25 624,50 4 4,00 100,00 10 6. 85 68450
4 10 B8e34 83.40 2 1.28 64,00 4 4,00 100,00 10 650 65,00
5 10 8476 87.60 2 1,18 59.00 4 3.92 98,00 10 6e50 65,00
6 10 8. 36 83,60 2 1,17 58,80 4 3.92 $8.00 10 6e50 65,00
7 10 8470 87,00 2 1.26 63,00 4 4,00 100. 00 10 6035 63,50
8 10 9.02 90.20 2 1.27 63,50 4 3.85 96.25 10 60,35 63,50
X 85,45 60,98 98, 78 65.94
SD 2.812 2,531 1.423 2.211
RSD 3.2%90 4,150 1.441 3,353

LS



Table 4.16 The recovery yield of Cd, Cu, Pb and 2n at pH7.0.

Condition:
Chromosorb W-=DMCS 100-120 mesh Complexing agent : APDC
No
oF Zn Cd Cu Pb
Experi-| ng Fg % 19 1g # Mg g % Mg Mg %
ment added found |Recovery | added found Recovery|added found Recovery |added found Recovery
1 10 782 78,20 2 0.97 484,50 4 3.94 98450 10 6e55 65050
2 10 5.38| 83.80 2 0.84 42400 4 3.94 98.50 10 6655 €5.50
3 10 762 | 76,20 2 0.83 41,50 4 4,00 100.00 10 6400 60, 00
4 10 8,25 | 82,50 2 1,00 50,00 4 3,96 99.00 10 66 00 €000
5 10 Bed2 | B4,20 2 0.92 45480 4 3.92 98,00 10 600 60,00
6 10 TeB83 | 78,30 2 1.01 50450 4 3,90 97.50 10 6455 65050
7 10 8,05 80,50 2 0.94 | 46,80 4 3,94 98,50 10 6 00 60,00
8 10 798| 79.80 2 0.87 43,25 4 3.82 95.50 10 6. 00 60,00
x 80.44 46,04 98.19 62475
sD 2.870 3,525 1.308 26940
RSD 3.568 7« 650 1.332 4,685
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Fig, 4,17-4.20 Effect of pH en the recevery yield of Cd,
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Table 4de17 The recovery yield of Cu at pH between 4-7.

Condition:
Chromosorb W-DMCS 100-120 mesh Complexing agent : NaDEDTC
g% Cu at pH4 Cu at pHS Cu at pH6 Cu at pH7
Experi-| g Mg % Mg Mg % ug Mg % Mg Fg %
ment added found |Recovery |added found Recovery | added | found Recovery | added found Recovery
1 4 4.00 |100,00 4 4,00 100,00 4 4,00 100,00 4 3,50 9750
3 4 3.88 97.00 4 3.94 98, 50 4 3.94 98.50 4 4,00 100,00
4 4 3.90 97450 4 4,00 100. 00 4 4400 100,00 4 3.94 98,50
5 4 3.92 98.00 4 3.94 98, 50 4 4,00 100,00 4 3.92 98,00
6 4 4,00 100,00 4 4,00 100,00 4 4,00 100,00 4 3.90 97.50
7 4 4,00 1100,00 4 4,00 100,00 4 3.94 98,50 4 3.96 96,00
8 4 3.94 $8.50 4 4,00 100,00 4 4,00 100,00 4 3692 98.00
X 98,87 99.63 99.14 98,38
sD 1.275 0.694 0.776 0.835
RSD 1.289 0.697 0. 781 0.848
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Table 4.18 The recovery yield of Cd, Cu, Pb and Zn at pH5.0

-5 Condition:
Chromosorb W-DMCS 80-100 mesh Complexing agent : APDC
= Zn cd Cu Pb
of
Experi- fg Mg % 3g Mg % Hg g % Mg »g %
ment added | found { Recovery |added found | Recovery | added found Recovery | added found Recovery
1 10 9.24 92,40 2 1.65 82.50 4 4,00 100,00 10 550 55.00
2 10 8675 87,50 2 1,707 85.00 4 4,00 100,00 10 575 57.50
3 10 9.00 90,00 2 1. 72 86.00 4 4,00 100,00 10 5s75 57.50
4 10 84,90 89,00 2 1. 69 84,50 4 4,00 100,00 10 575 57,50
5 10 9. 10 91,00 2 167 83.50 4 4,00 100,00 10 5025 52.50
6 10 Be 64 B6,45 2 1.68 )} 84,20 4 3.92 98,00 10 550 55,00
7 10 Be55 85,50 2 1. 59 79.50 4 3.94 98,50 10 5625 52450
8 10 9.00 90,00 2 1372 86.20 4 4400 100,00 10 5025 52450
X 88,98 83.93 99,56 55,00
SD 22347 24166 0.821 2315
RSD 2,638 2.580 0.825 4,208
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Table 4.13 The recovery yield of Cd, Cu, Pb and Zn at flow rate 2.0 cm3,f'min

(-1

of Zn Cd Cu Ph
Experi-| ug Mg % Mg Mg % (fng »g % Hg »g %
ment added | found | Recovery |added found | Recovery |added found Recovery | added found Recovery
1 10 9.30 93.00 2 1. 70 85,00 4 4,00 100,00 10 5050 55,00
2 10 8,82 88,15 2 1.57 7830 4 3.98 99,50 10 550 55,00
3 10 8.95 85,50 2 1. 65 82.50 4 4,00 100,00 10 575 57.50
4 10 9,10 91.00 2 1.67 83.40 4 4,00 100,00 10 5«75 57450
5 10 8.93 89,30 2 1,60 80,00 4 4,00 100. 00 10 S5e35 53.50
6 10 9,20 92.00 2 1.62 81,00 4 3.96 95,00 10 5035 53.50
7 10 Ba 77 87.65 2 1.63 81.50 4 3.98 99,50 10 575 57.50
8 10 8. 68 86,80 2 1.69 84,50 4 4,00 100,00 10 5035 53,50
X 89,68 82,03 99,75 5538
SD 2174 2.280 0.378 1.866
RSD 20,424 2. 780 0.379 3.370

VL



Table 4,20 The recovery yield of Cd, Cu, Pb and 2n at flow rate 6.0 cmgfmin !

oFf Zn Ccd Cu Pb
Experi-| ug | Mg * Ag Mg * Hg P9 * Hg %
ment added |found Recovery |added found Recovery |added found Recovery |added | found Recovery
1 10 Be 75 87.50 2 1.47 73.50 4 4,00 100,00 10 4,85 48650
2 10 Ba 75 87.50 2 1.59 79.50 4 4,00 100,00 10 5.35 53.50
3 10 De34 83,35 2 1.56 78.00 4 3.92 98.00 10 535 53.50
4 10 796 79.60 2 1,52 76,00 4 4,00 100,00 10 5050 55,00
5 10 8.05 80,45 2 1,58 79.20 4 4,00 100. 00 10 4085 48,50
6 10 Be35 83,50 2 1,53 76650 4 1,00 100,00 10 5,50 55,00
7 10 8,68 86,80 2 1. 48 74200 4 4600 100,00 10 5035 53.50
8 10 8420 82,00 2 1.43 71.50 4 3.80 95,00 10 5.50 55,00
% 83.84 76,03 99.13 52081
SD 3.134 2.859 1. 808 20751
RSD 3.738 3.761 1.824 50209

SL



Table 4,21 The recovery yield of Cd, Cu, Pb and Zn at flow rate 8.0 cm3/min n

No
of Zn Cd Cu Pb
Experi-| pg 1g % »g Mg % Mg P9 % Mg ug %
ment added found | Recovery jadded found Recovery | added found | Recovery added | found Recovery
1 10 8o 30 85.0C 2 1.23 61,60 4 3.13 78.35 10 4,50 45,00
2 10 £.40 84,00 2 1. 17 58,50 4 3,05 7630 10 4,50 45,00
3 10 7 60 75000 2 1.26 63.00 4 3,04 76000 10 1080 48, 00
4 10 7a 75 7745 2 1,15 57.40 & 3,05 7635 10 4,30 48,00
5 10 7285 78.50 2 1.31 65,50 4 3.03 75,80 10 4,25 42,50
& 10 Ba 25 82.50 2 1.17 58.50 4 2485 71.25 10 4,00 40,00
7 10 7«55 75.50 2 1.28 64.10 4 272 68,00 10 4o 25 42450
8 10 T7a93 T9. 30 2 1.31 65,30 a 2.82 70650 10 de 00 40,00
%X 79479 61,75 74,07 43,88
SD 3.651 3.258 3.640 3.171
RSD 4.576 5.291 4,914 T.226

9L
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Table 4.22 The recovery yield of Cd, Cu, Pb and Zn,
Eluting agent : Benzene
No
of Zn Cd Cu Pb
Experi- Hg Mg % pile 1g % ng ng % Mg ng %
ment added | found |Recovery |added found Recovery | added found Recovery |added found Recovery
1 10 8485 88650 2 1.67 83460 4 3.12 78.00 10 5.15 51.50
2 10 8420 82.00 2 1.59 7950 4 3.22 80.50 10 5.15 51,50
3 10 B8.80 88,00 2 1.64 82,00 4 3.07 76670 10 5.50 55,00
4 10 B.65 86,50 2 1.52 75,80 4 3.16 79.00 10 5.50 55,00
5 10 8,10 81,00 2 1.5% 78.50 4 3.14 78.50 10 5.50 55,00
6 10 8425 82450 2 1.62 81,20 4 3.04 76.00 10 4480 48000
7 10 8.45 84,50 2 1.52 76.00 4 3.20 80,00 10 4,80 48,00
8 1c 8455 85450 2 1.57 78.40 4 3.11 77.80 10 515 51450
% 84.81 79438 78.31 51, 94
SD 2.802 2. 777 1.533 2,921
RSD 3.304 3.498 1,957 5.623
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Table 4.23 The recovery yield of Cd, Cu, Pb and Zn .
Eluting agent : Toluene
No
F Zn Cd Cu Pb
Expexi~| ng A9 % Ag Hg % Mg ng % Mg »g %
ment added found |Recovery | added found Recovery | added found Recovery |added found | Recovery
1 10 Be65 | 86450 2 1. 66 83.00 4 3.33 83,30 10 5.35 53,50
2 10 80,60 | 86,00 2 1.62 B81.20 4 3.47 86,70 10 5,00 50,00
3 10 8.55| 85.50 2 1,59 79,50 4 3a17 79,30 10 5.35 53.50
4 10 8.30| 83.00 2 1.56 78,00 4 3,22 80,50 10 5.00 50,00
5 10 8.20| 82.00 2 1.51 75.50 4 3.30 82,40 10 5.00 50,00
6 10 7«95 | 79,50 2 1.58 79,00 4 3,20 80,00 10 4,75 47,50
7 10 7.838 | 78,80 2 1.44 76.80 4 3.26 81,50 10 4. 75 47,50
8 10 8,45 | 84,50 2 1.63 81,50 4 3.42 85.50 10 4,75 47,50
X 83,23 79.31 82,40 49,94
SD 20,933 2,526 2.638 20485
RSD 3.524 3.184 3.201 4,976

6L
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Table 4.24 The recovery yield of Cd, Cu, Pb and Zn at pH5.0 .

Stripping agent : Hydrochloric acid

n

Conc=-

HC1 Zn cd Cu o
Molari ng Ag % g Mg % A9 g % P9 g %

£y |added | found | Recovery|added found Recovery | added found Recovery | added found Recovery
0.5 10 10,00 | 100,00 2 24 12.00 4 - - 10 - -

0.5 10 10,00 | 100,00 2 24 12.00 4 - - 10 - -

0e5 10 10.00 | 100,00 2 26 13,00 4 - - 10 - -

0.5 10 10,00 | 100,00 2 28 14,00 4 - - 10 - -

X 100, 00 12,75

1.0 10 10,00 | 100,00 2 1.44 72,00 4 - - 10 - -

1.0 10 10,0 | 100,00 2 o456 73,00 4 - - 10 - -

1-0 10 1'3‘ 00 100& OG 2 1n 44 | ?2; O{} 4 - - 10 -, -

1.0 10 10,00 | 100,00 2 1.48 74,00 4 - - 10 - -

X 100. 00 72.75

2.0 10 10,00 | 100,00 2 2.00 100. 00 4 - - 10 - -
2.0 10 10,00 | 100,00 2 1. 98 99,00 4 - - 10 - -
2.0 10 10,00 | 100,00 2 1.99 99,50 4 - - 10 - -

X 100,00 99,63

18



Table 4424 The recovery yield of Cd, Cu, Pb and Zn.

Stripping agent : Hydrochloric acid

Conc®
HC1 Zn Cd : Cu Pb
Molari-| ug Mg % Mg Mg % Mg Mg % ug ng %
ty added | found |Recovery |added found Recovery |added found Recovery | added found Recovery
3.0 10 10, 00 100,00 2 2,00 100, 00 4 - - 10 7.50 75600
3.0 10 10, 00 | 100, 00 2 1,99 99,50 4 - - 10 7.50 75400
3.0 10 10,00 |100,00 2 2400 100, 00 4 - - 10 7+50 75,00
% 100, 00 99,88 73075
4.0 10 10.00 |100.00 2 2,00 100,00 4 - - 10 10,00 100400
4e 0 10 10,00 }100. 00 2 2.00 100,00 4 - - 10 10,00 100,00
4.0 10 10,00 |100,00 2 2200 100,00 4 - - 10 10,00 100,00
4.0 10 10,00 100,00 2 2.00 100,00 4 - - 10 10,00 100,00
x 100, 00 100,00 100,00

Z8



Table 4.24 The recovery yield of Cd, Cu, Pb and Zn.,

Stripping agent

Hydrochloric acid

n
Conc-
HC1 Zn Cd Cu Pb
Molari4 ug Mg % Mg % prle} Mg % Mg Hg %
ty |added found | Recovery found Recovery |added found Recovery | added found Recovery
o 10 10,00 | 100,00 2 2,00 100, CO 4 - - 10 10. 00 100.00
- 10 10,00 |1C0.00 2 2.00 100,00 d - - 10 10,00 100,00
- 10 10,00 | 100,00 2 2,00 100, C0 4 - - 10 10,00 100,00
° 10 10.00 | 100,00 2 2.00 100,00 4 - - 10 10,00 100,00
X 100, 00 100,00 100,00
8,0 10 9.85 98,50 2 1.98 99.00 4 - - 10 9,50 99,00
8.0 10 9,80 98,00 2 1.97 98650 4 - - 10 9,90 99.00
8.0 10 .90 99.00 2 1,98 99,00 4 - - 10 9.80 98.00
8.0 10 9,85 98,50 2 157 98.50 4 - - 10 9,90 99,00
X 98,25 98. 75 98,75
10.0 10 9475 97.50 2 1. 96 98,00 4 1,00 25.00 10 9. 70 97.00
10.0 10 9470 97,00 2 1.95 97,50 4 1,00 25.00 10 9. 70 97.00
| 10,0 10 9470 97.00 2 1.95 97.50 4 1. 00 25.00 10 5. 70 97,00
10.0 10 9. 75 97,50 2 1.95 9750 4 1.00 25,00 10 9,70 97.00
x 97.25 97,63 25.00 97,00
Note - detectable

€8
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Table 40,25 The recovery yield of Cd, Cu, Pb and Zn at pHS5.0.

Stripping agent

¢ Nitric acid

Concn

HNO3 Zn cd Cu FPb

Molarid ng Mg % g Mg % Fg Mg % Mg hg %
ty added found | Recovery |added | found Recovery | added found Recovery | added found Recovery
1.0 10 10.00 100.00 2 2.0’0 1003 DD - e 1C| —_ =
1.0 10 10,00 | 100.00 2 2,00 100, 00 4 - - 10 - -
1.0 10 10,00 | 100,00 2 2000 100, 00 4 - - 10 - -
1.0 10 10,00 | 100,00 2 2.00 100, 00 4 - - 10 - -
X 100, 00 1004 00

3.0 10 10,00 | 100,00 2 2,00 100,C0 4 - - 10 Te 00 70,00
3.0 10 10.00 | 100,00 2 2600 10000 4 - - 10 7200 70,00
3.0 10 10,00 | 100,00 2 2,00 100,00 4 - - 10 T+ 00 70,00
X 100, 00 100,00 70,00
5.0 10 10,00 | 100,00 2 2e Q0 100,00 3,40 85.00 10 10. 00 100, 00
5.0 10 10,00 | 100,00 2 2«00 100G, 00 4 3.40 85,00 10 10,00 '100.00
5.0 10 10,00 | 100,00 2 2,00 1004 00 4 3.36 84,00 10 1000 100.00
5.0 10 10,00 | 100,00 2 2400 100. 00 4 3.36 84,00 10 10400 100,00
X 100, 00 100. 00 84,50 100,00

S8



L 4 1
Table 4+.25 The recovery yield of Cd, Cu, Pb and 2n.
Stripping agent Nitric acid
n
Conc= Zn cd Cu Ph
HNO»
Molariy Mg Ag % P9 Mng % g Mg % pile »g %
ty added found |Recovery | added found | Recovery added found |Recovery added found | Recovery
6.0 10 10,00 {100, 00 2 2.00 | 100,00 4 4,00 | 100,00 10 10,00 | 100,00
6.0 10 10,00 |100,00 2 2.00 | 400,00 4 4,00 [ 100,00 10 10,00 | 100,00
6.0 10 10.00 100,00 2 2,00 | 100,00 4 4,00 | 100,00 10 10,00 | 100,00
6.0 10 10,00 (100,00 2 2,00 | 100,060 4 4,00 | 100,00 10 10,00 | 100,00
X 100.00 100400 100,00 100, 0C
o 10 S9.80] 98.00 2 2,00 {y100,00 4 4,00 | 100,00 10 106 00 | 100,00
- 10 9,80} 98,00 2 1.99 99,50 4 4,00 | 100,00 10 10. 00 | 100,00
° 10 9,90| 99.0C0 2 1. 58 99.00 s 3.80 99,50 10 10,00 | 100,00
- 10 9.80| 98,00 2 2.00 | 100,00 4 3.80 95,50 10 10,00 | 100,00
X 98,25 99,63 99, 75 100,00
Mote - : un detectable

98



- 87

Pig. 4,38-4,41 Effect of acid cencentratien en the stripping

of Cd, Cu, Pb and Zn from chlereform .

00 L . -

Recovery yleld (%)
wn
[ =]

o A i i | L

2 4 é 8
Irlllo3 cencentration(Melarity)

Fige 4.38 : Cd

100 |

50 {

Racovery yield (%)

o i - . " | L ]

2 4 6 8
moa cencentratien (Molarity)

Fige 4040 t Pb

)

Receovery yield (%
o
o

100,

o i 'l A L

2 4 ) 8
HNO, cmcntxaun(hhﬂtﬂ_

Pige 4.39 : Cu
L [ IR
s
b
i
ESOL

0_ 1 i lll

2.4 & @
.03 cencentration(Melarity)

Fige 4.41 : Zn



Table 4.26 Concentration of Cd, Cu, Pb and 2n in 5 samples of sea water

after preconcentration “by chelex-100 .

No Zn cd Cu Pb
Sample [
of 3 3 3 3 3 3 3 3
No pg/4dm pg/dm ng/4dm ng/dm mg/4dm” | ag/dm” | ug/4dm Mg/dm
=~ |[Experiment (ppb) (ppb) (ppb) (ppb)

1 1 158, 76 39069 0.461 0.115 10. 36 2.59 4,89 15,28
2 163,583 40,89 0,468 0. 117 10,49 2,62 4,56 1014

159,73 39,93 0453 0.113 10, 73 2,68 4067 e i

2 113.96 28.49 0{436 0.109 10,05 2,51 3.53 0,88
106.07 26452 04423 0. 106 9,96 2.49 3424 0.81

109,23 27.31 0.421 0e 105 10,02 2.50 3.31 0e83

3 87.26 21.82 0.412 0.103 8,97 2.24 3,05 0.76
88, 76 22,19 05393 0.098 8.84 2,21 3,53 088

3 92.53 23,13 0.705 0.101 9,05 2.26 3,23 081

4 T 101.82 25,46 0.377 0,094 9429 2,32 3.07 0077
2 105.42 26636 0.360 0.090 .86 2.21 .92 0e 73

3 110. 74 27.69 0.348 0.087 8.97 2.24 3,17 0o 79

5 87490 21,98 0.393 0.098 8.54 2.14 3.13 0e 78
85,48 24,37 0.372 0,093 8o 65 2.16 3.21 0e80

82,40 20, 60 0.341 0.085 8437 2.09 3.05 0e 76

I L =
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Iable 2.27 Concentration of Cd, Cu, Pb and Zn in 5 samples of sea water

after preconcentration by reverse phase chromatography,

NE, Zn Ccd Cu Ph
Sangle . 3 3 3 3 3 3 3 3
SHE of Jg/dm =< pg/dm” after \pg/dm”as jpg/dm” after pg/dm” as |pg/dm after [pg/dm” as ug/dm” after

Yo obtained |corraction |obtained |correction |obtained correction |[cbtained|correction
= Experiment for chemi- for chemi-— for chemi- for chemi-
§ cal yield cal yield cal yield cal yield

1 31,78 35,50 0.094 0,107 2o 12 2o 72 0.56 1,00

33.54 37.4 C. 089 0. 101 2a81 2 BX 0657 1.03

2 1 22429 24,89 0. 08% 0,095 2060 2060 0,43 Ce 78

23450 26.25 0o 08T O 101 o 271 0,38 0o 69

3 1 18,31 U045 0,083 0,094 2.28 20,28 .36 Qe 65

16,45 18.37 0080 0,091 2235 Zads 0439 Ce 71

4 1 21711 23.56 0.075 0. 085 2,34 2.34 037 Ce67

2 19.47 21,75 0,070 0.079 2.39 239 0,33 0,60

5 18,24 20,37 0,077 C.087 2.22 2.22 Ce33 Cab1

16,65 18,59 0,070 0,079 2a3T 2531 039 0o 70
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Table 4,28 Concentration of Cd, Cu, Pb and 2Z2n in 5 samples of sea water
by chelex-100 and by reverse phase chromatography .
No Zn Cd Cu Ph
Samplg
of chelex-100 |Reverse chelex-100 | Reversc chelex-100|Reverse chelax-100 |Reverse
Mo (ppb) phaz?(c?r- (ppb) phas?{c?r- (ppb) phaz?{c?r— (ppb) phas?(c?r-

== g T rection rection rection rection
SRR (ppb) (ppb) (ppb) (ppb)
g | 39.69 35.50 02115 0,107 2259 2,72 1.22 1,00
40,89 37.46 0117 0,101 2062 2.81 114 1.03

35,93 0,113 2,68 b 8 )
2 1 28494 24,89 0. 109 0085 2e51 2.60 0.88 0,78
2 264652 26425 C.105 0. 101 2,49 2o Tk 0.81 0.69

3 27,31 0e 105 2050 083
3 21,82 20e45 061203 0,052 2,24 2,28 0. 76 De 65
2 2215 18,37 0,098 0,091 221 2035 0.88 De 71

3 23.13 0.101 2026 081
4 25.46 23,56 0,094 0,085 2.32 2034 CaT7 0o 67
264,36 21,75 0.090 0.079 2021 239 De T3 0,60

27.69 0.087 2e2d 0e 75
5 1 21098 26a3? 9.093 OuDST 2.14‘ 2.22 0.?8 C.S'l
21.37 18.59 0,093 0.079 2.16 2431 0. 76 0e 70

3 20,60 04085 2,09 0,80
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