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pH
No.3
Cu PAN
70ml 50
Kraus pH35
9N HCI Cu PAN 05ml
EDTA EDTA
30
70ml
50 ml 50
mi 0.59 15
EDT
A 0.01M
10ml M mil
EDTA 0.01M BT 0.01M
SA 100
MX Cu PAN
0.1 BT
Table
MX
mg
1oml 0.02ml MX Cu P
AN
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Table 1 Recovery of nickel (1)

Direct titration method Table3 5
Indicator:MX, Taken Ni:2.84mg
No. | Taken,Cr (mg) | Found,Ni(mg) |Difference (mg) Table 4 Recovery of nickel (4)
1 0.05 2.83 —0.01 Back titration method with masking agent
2 | 0.1 2.83 —0.01 (Tartaric acid)
3 0.3 2 . 82 —0.02 Indicator:BT, Taken Ni,:2.74mg
L.l 0.7 2.8 -0.0 No. | Taken,Cr(mg) | Found,Ni(mg) |Difference (mg)
5 1.0 2,82 —0.02 1 5 573 001
6 1.5 2.82 —0.02 ' ’
2 7 2.73 —0.01
7 2.0 2.82 —0.02
i 3 10 2.74 0
8 2.5 2.83 —0.01
4 15 2.72 -0.02
9 3.0 2.83 —0.01
5 18 2.72 —0.02
10 4.0 2.85 +0.01
1 5.0 2.95 +0.11 6 20 2.71 —0.03
12 6.0 2.97 +0.13 7 2% 2-7} "883
13 7.0 3.17 +0.33 8 30 2.7 -0.
14 9.0 3.8 +0.54 o 40 2.67 —0.07
10 50 2.64 —0.10
Table 2 Recovery of nickel (2) 11 60 2.62 —0.12
Direct titration method
Indicator:Cu-PAN, Taken Ni:2.84mg Table 5 Recovery of niCkEI(S)
Back titration method with masking agent
(Ascorbic acid)
No. | Taken,Cr (mg) | Found,Ni(mg) |Difference (mg) Indicator-BT-Taken NE2.74mg
1 0.05 2.89 +0.05
2 0.1 2.92 +0.08
3 0.3 2.94 +0.10 No. | Taken,Cr (mg) | Found,Ni(mg) | Difference (mg)
4 0.7 2.9 +0.11 1 5 2 69 005
5 1.0 2.94 +0.10 9 9 279 —0.02
6 1.5 2.95 +0.11 3 20 9 74 0
7 2.0 2.9? +0.11 4 95 2 76 £0.02
8 3.0 impossible 5 30 5. 77 +0.03
6 35 2.77 +0.03
7 40 2.78 +0.04
Table 3 Recovery of nickel (3) 8 45 2.82 +0.08
Back titration method with masking agent 9 50 2.86 +0.12
(Citric acid) 10 55 2.88 +0.14
Indicator:BT Taken Ni:2.74mg 1 60 2.91 +0.17
No. | Taken,Cr (mg) | Found,Ni(mg) |Difference (mg)
1 5 2.74 0
2 10 2.75 +0.01
3 20 2.74 0 )
4 30 2.75 +0.01 Fig.1
5 40 2.72 —0.02
6 45 2.72 —0.02
7 50 2.71 —0.03
8 55 2.72 —0.02
9 57 2.7 —0.03 mg
10 60 2.66 —0.08
11 65 2.64 |  —0.10 60mg
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Table

Table 6 Repeatability of back titration method
TakenNi 2.74mg Cr 35mg

masking agent  Citric acid

No. Found, Ni(mg) Difference (mg)

1 2.75 +0.01

2 2.75 +0.01

3 2.76 +0.02

4 2.74 _ 0

5 2.75 +0.01

6 2.74 0

7 2.74 0

8 2.75 +0.01

9 2.75 +0.01

10 2.75 +0.01
Table 7 Recovery of nickel (6)

Cr :35mg

No. | Taken,Ni (mg) | Found,Ni(mg) |Difference (mg)
1] 0.51 0.53 +0.02
2 1.37 1.40 +0.03
3 2.74 2.73 —0.01
4 5.10 5.08 —0.02
5 6.47 6.44 —0.03
6 7.84 7.83 —0.01

t(4,0.05) 2776 ta 0.048,tb 0.042
F(1,4,005) 7.71 F 0.185
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Table 8 Analytical results

No. | Taken (mg) | Found (mg) |Difference(mg)
Ni Cr Ni
1 0.51| 30 0.53 +0.02
2 1.37] 25 1.38 -+0.01
3 2.74 | 40 2.72 —0.02
4 5.10 5 5.08 —0.02
5 5.48| 15 5.43 —0.05
6 7.841 35 7.83 —0.01
7 10 20| 50 10.19 —0.01
Kraus
Fig.2
6

Ni(Il) no ads.
Cr{ll) no ads.
Cr(IV) str. ads.

o~

(Log dist. coeff.)

Dv.

Molarity HCI

Fig.2 Adsorption of elements by an
anion exchanger from HCI solutions
no ads.:no adsorption from
HCI concentrations  12M
str.ads.:strong adsorption(>> 1)

From Kraus and Nelson
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