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Figure 39. Rate of adsorption of TPPS4 (o = 1. 1 8 X 1 o-s M, o = 1. 1 8 X 1 o-5 M) on 
XAD-2 (0.5 g, 80-1 00 mesh) at pH 1 0.2 and room temperature. .... 
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Figure 40. Rate of adsorption of TPPS4 (o = 1.1 8 X 1 o- 4 M, <> = 2.80 X 1 o-3 M) on 
XAD-2 (0.5 g, 80- 1 00 mesh) at pH 1 0.2 and room temperature. 

60 

...... 
(J1 

1\) 



(() 

+ w 
0 
..--

X 

Ol 

"""' Ill 
0 

E 
Ul 
-o 
0 

L 

0 .9 

OJ <'> 

0.7-

~f 
0.6-

0 .5 -

0.4-

0.3-

0.2-
" rE] 0 ....r:1 

~ 

0 .1 --; 

0 

0 20 40 

Time, hours 

Figure 41. Rate of adsorption of TPPS4 (o = 3.06 X 1 o-s M, <> = 1 .49 X 1 o-5 M) on 
XAD-4 (0.5 g, 80-1 00 mesh) at pH 1 0.2 and room temperature. .... 
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Figure 42. Rate of adsorption of TPPS4 (o = 7.68 X 1 o-5 M, o = 7.46 X 1 o-4 M) on 
XAD-4 (0.5 g, 80-1 00 mesh) at pH 1 0.2 and room temperature. 
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Figure 43 . Elution of Cu - TPPS4 from 1 X 3 - cm XAD-7 column (80-1 00 mesh) by 90% 
v/ v methanol. Mass of Cu(ll) on column = 0.4 f-L9 and flow rate = 1 ml / min. .... 
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Figure 44. Elution of Cu- TPPS4 from 1 X 3-cm XAD- 7 column (80-1 00 mesh) by 85~ 
v /v methanol. Mass of Cu(ll) on column = 0.4 f-L9 and flow rate = 1 ml / min. ...... 
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Figure 45. Elution of Cu- TPPS 4 from 1 X 3-cm XAD-7 column (80-1 00 mesh) by 75~ 
v/ v methanol. Mass of Cu(ll) on column = 0.4 J.L9 and flow rate = 1 ml/min. 
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Figure 46. Elution of Cu- TPPS4 from 1 X 3 - cm XAD-7 column (80-1 00 mesh) by 70% 
v/ v methanol. Mass of Cu(ll) on column = 0.4 J.L9 and flow rate = 1 ml/min. ..... 

01 
(X) 



>. 
~ 
Ill 
c 
~ .... 
c 

Q) 
u 
c 
0 
.a 
L 
0 
Ill 
.a 
0 

lJ 
~ 
N 

0 

E 
L 
0 
z 

- ...-----

0 .9 -

0 .8 -

0.7 -

0.6 -

0.5 -

0.4 - f----

0.3 -

0.2 - -

0.1 -
1-

0 r----.. 
I I I I I 

0 2 4 6 8 

Volume fraction, ml 

Figure 47. Elution of Cu- TPPS4 from 1 X 3 - cm XAD-7 column (80-1 00 mesh) by 60~ 
v / v methanol. Mass of Cu(ll) on column = 0.4 J.L9 and flow rate = 1 ml/min. .... 
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Figure 48. Elution of Cu - TPPS4 from 1 X 3 - cm XAD- 7 column (80- 1 00 mesh) by 50~ 
v / v methanol. Mass of Cu(ll) on column = 0.4 ,ug and flow rate = 1 ml / min. 1-' 
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Figure 49. Elution of Cu- TPPS4 from 1 X 3-cm XAD-7 column (80-1 00 mesh) by 40~ 
v/v methanol. Mass of Cu(ll) on column = 0.4 J-L9 and flow rate = 1 ml / min. ...... 
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Table 28. Analysis of Lake Ontario Water, CCIW Station 302 (72) 

Concentration -1 * (pg L ) 

XAD-7 Two-Column Method *** 

Calibration 
Element Chelex-10o** Curve SAM 

Cd 

Cu 

Mn 

Ni 

Pb 

* 

** 

*** 

0.031 ± 0.002 0.038 ± 0.004 0.047 ± 0.010 

2.17 ± 0.41 1.95 ± 0.07 1. 41 ± 0.22 

0.72 ± 0.04 0.125 ± 0. 011 0.80 ± 0.02 

1.38 ± 0.11 1.47 ± 0.26 1. 71 ± 0.06 

0.41 ± 0.04 0.64 ± 0.18 0.78 ± 0.09 

Means and standard deviations are based on triplicate determina­
tions. 

A 1 X 6 em (80-100 mesh, NH4+ form) Chelex-100 column and 200 mL of 
sample were used. 0.01 M NH40Ac at pH 5.4 was used as the buffer 
electrolyte. Metal ions were eluted with 25.0 mL of 14% v/ v HN03 
(preconcentration factor 8.0). Flow rates= 1 mL min-1 . 

The precolumn and analytical columns were 1 X 3 em (80-100 mesh) and 
200 mL of sample were used. 0.01 M NH4cl at pH 8.0 was used as the 
buffer electrolyte . Metal ions were eluted with 5.0 mL 1% v/v HN03 
(preconcentration factor 40.0). Flow rates= 1 mL min-1 . 
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Table 29. Analysis of Lake Ontario Water, CCIW Station 41 (72) 

Concentration (llg L-1 )* 

XAD-7 Two-Column Method *** 

Calibration 
Element Chelex-100 ** Curve SAM 

Cd 

Cu 

Mn 

Ni 

Pb 

* 

** 

*** 

0.026 ± 0.002 0.033 ± 0. 011 0.032 ± 0.017 

6.67 ± 0.66 6.75 ± 0 . 18 6.39 ± 0.23 

1.13 ± 0.03 0.148 ± 0.028 1.07 ± 0.02 

2.32 ± 0.32 2.30 ± 0 . 18 1. 83 ± 0.22 

0.28 ± 0.04 0.38 ± 0.06 0.34 ± 0.01 

Means and standard deviations are based on triplicate determina­
tions. 

A 1 X 6 em (80-100 mesh, NH4+ form) Chelex-100 column and 200 mL of 
sample were used. 0.01 M NH40Ac at pH 5.4 was used as the buffer 
electrolyte. Metal ions were eluted with 25.0 mL of 14% v/v HN03 
(preconcentration factor 8.0). Flow rates= 1 mL min-1 . 

The precolumn and analytical columns were 1 X 3 em (80-100 mesh) and 
200 mL of sample were used. 0.01 M NH4Cl at pH 8.0 was used as the 
buffer electrolyte. Metal ions were eluted with 5.0 mL 1% v/v HN03 
(preconcentration factor 40.0). Flow rates= 1 mL min-1 . 
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