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Tablel Choice of internal standard

materials 2
Substance d(A) hkl
@~ Si02 3.34 101
TiO2 (Rutile) 3.25 100 Table2
KCl 3.15 200
NaCl 2.82 200
NH:Cl 2.74 110
Fe,0a 2.69 104 6 X
Fe; O, 2.53 311
Zn0 2.48 101 Table 2
MgO 2.11 200
NiO 2.09 200 6 )
Ni 2.03 111 Spex mixer mill 30 50
T. Nakamura, H. Sasuga : Analyst, 22, 47 (1973) 30
10
10
Spex mixer mill
Zn0 Target Cu Fig.2
Voltage 35KV
Current 24 mA
Detector SC
200mesh
NiO . .
‘ Spex mixer mill 30
NiO M P
325“ 3 g 2 e 26 (286) X
Fig.1 X ray diffraction pattern of a mixing X
sample (Ni : NiO : ZnO 11 2 Table 3
Table 2  Influence of mixing conditions
Spex, mixer mill Ishikawa,
Apparatus pulverizer
(Vial : Plastic) (Agate morter)
Mixing time 10 min 30 min 50 min 10 min 30 min
"B 1 0.479 0.499 0.507 0.486 0.532
= 3 2 0.466 0.470 0.488 0.491 0.524
,Fg E 3 0.478 0.483 0.478 0.505 0.548
T 4 0496 0.482  0.480 0.475  0.527
‘E ‘é 5 0.480 0.493 0.484 0.455 0.547
6 0.502 0.476 0.481 0.491 0.524
Average 0.4835 0.4838 0.4863 0.4838 0.5337
Standard deviation 0.0120 0.0098 0.0098 0.0157 0.0101
Half Ni 8.461 8.694 8.883 10.261  10.556
width (mm) Zn0 6.944 7.184 7.311 10.672  13.767

Sample : Ni 400mg+NiO 3,400mg+ZnO 800mg
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Fig.2 X ray diffraction patterns of mixing
sample (Ni: NiO:zZnO=1 9 2)
A Spex, mixer mill 10min
B : Spex, mixer mill 30min
C : Ishikawa, pulverizer 10min
D : Ishikawa, pulverizer 30min

Table 3 Working conditions of X ray
diffractometry

Target Cu
Filter Ni
Voltage 35 KV
Current 24 mA
Count full scale 8,000 cps
Time constant 1 sec
Scanning speed 0.25° /min
Chart speed 10mm/min
Divergency slit 1°
Receiving slit 0.15nm
Detector SC
(2.48
) (2.03 )
Fig.3
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Fig.3 Calibration curve for metallic nickel

Table 4 Precision of the X ray differ.

n Ni 4% Ni 10% Ni 20%
.2 1 | 0.184 0.499  0.958
N 2 | 0.19 0.470  1.007
§3 | 3| 0194 0483 0.942
S 4 | 0.191 0.482  0.957
=3 5 | 0.204 0.493  0.952
L E 6 | 0.183 0.476 1.001
Average 0.1910  0.4838  0.9695
Standard 0.0070  0.0098 0.0250
deviation
05 10 X
(Fig.4)
Fe2O3 SiO2 Co205(Fig.5
)
Table 5
1
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Sample No. 2 (0.5% Ni)
g A\ Ni
Sample No.3 (11.7% Ni)

j M

b\ Sample No.4 (2.9% Ni)

L L |
30° 40° 50° (26)
Fig. 4 X ray diffraction patterns of Green nickel
oxide(Cuba)

i A Fea0s /
uzoa
4 N

Si02

40° 500  (28)

Fig.5 X ray diffraction patterns

Table 5 Effects of diverse metallic odxides

Metallic oxide Recovery
Fe, O, 2 % 102 %
Si0, 2 % 109 %
Co, O, 2 % 106 %

Sam ple

Pulverize

(Agate morter, about 200 mesh )

Mix
1

Br-MeOH method

Sample (4.000g)
Add ZnO (0.800g)
Mix (30min)

X -ray diff. method

Fig.6 Analytical scheme

Fig.6
4
Table 6 X
1 Sample No.2
0.5%
Table 6 Analytical results of Green nickel
oxide (Cuba)
Sample Br-MeOH  X-ray  The Italian
No. method diff. official
method report*
Ni % Ni % Ni %
1 4.35 4.9 4.78
3 11.73 11.3 12.40
4 2.89 3.4 3.02
5 10.08 8.7 13.12
* Mercuric chloride method
Sample No.1 X
Table 7

Table 7
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Table 7 Repeatability of the
determination of metallic

nickel Sample No.1 Spex mixer mill
Br-MeOH X-ray diffr. _
method method c. (Ni: ZnO)
4.43 4.19 5.1 4.5
4.38 4.27 5.2 5.7 d
4.49 4.20 4.6 4.4 )
4.49 4.8 5.1
Average 4.350 4.925 e.
Standard () 45 0. 405
deviation .
f 1
X g
a. h.
b.
1) No.13 7 (1973).
2) 16 894 (1967).
3) “X S 3 P.7 ( ) (1966).
4) ; 22 47 (1973).
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