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Quantification of a-Co in Cobalt Using K-Value Method of PXRD
Xie Mengyu,Dai Suyun, Shen Xiaomin, Wang Bing, Li Gang
(School of Life Sciences, Nanjing Normal University, Test and Analysis Center, Nanjing 210023, China)

Abstract : K-value method of X-ray powder diffraction was used to quantify the a-Co with the hep structure in cobalt.
In this article,a-Al,O; was chosen to be the reference material while the a-Co with high purity as the standard sample.
The results showed that K-value was 4.58 which was used to quantify the a-Co in 3 cobalt samples. The relative standard
deviation and the recovery rate of 3 cobalt samples evaluate the accuracy of the K-value method.

Key words: X-ray powder diffraction, K-value method, cobalt
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Fig. 1 The X-ray diffraction pattern of a-Co
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Table 1 The comparison of a-Co and PDF cards

Intensity (Counts)

20 W5t/ (°) dfE/A
T
FrFE a-Co PDF#05-0727 FrkE a-Co PDF#05-0727
1 41.52 41.68 2.17 2.16
2 44.40 44.76 2.03 2.02
3 47.42 47.57 1.91 1.91
4 75.80 75.94 1.25 1.25
5 84.14 84.20 1.15 1.15
6 92.36 92.54 1.07 1.07
7 94.74 94.73 1.05 1.05
8 98.64 98.73 1.02 1.02

1.2.2 Ak

PRI a-AL O, TE RS LI A S Zead X SHERATEH IRl S5 E Y 20°~90°(20) , 315 PDF R
F#10-0173 JEATXS L, 25 5 —F 58 4 — 30, HICH A 2% FAH i fim i . s g B an 18l 2, B 5 PDF
R /SR IGEE T L an gk 2.
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Fig.2 The X-ray diffraction pattern of a-Al,O;
#2 BHYWR -ALO, 5 PDF £ HEEXT%
Table 2 The comparison of a-Al,O; and PDF cards
26 it/ (°) dfi/A
b — —
PR a-Al, 0, PDF#10-0173 PRk a-Al, 0, PDF#10-0173
1 25.50 25.58 3.49 3.48
2 35.08 35.14 2.55 2.55
3 37.72 37.78 2.38 2.38
4 43.30 43.36 2.09 2.09
5 52.50 52.55 1.74 1.74
6 57.44 57.52 1.60 1.60
7 66.46 66.55 1.40 1.40
8 68.16 68.20 1.37 1.37

1.3 (UL H

H AT 22 /5 6] 1 D/max—2500VL/PC BIFEHE X S22 AT Y.

X B HLE 140 KV, A L. 100 mA , CuKa 55T, A1 855 fh B4R, DS=SS=1°,RS=0.3 mm, FAH
B .1 °/min, HEA]RE . 0.02°, FHEH . 35° ~ 55° 4 I SO D 4.
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2 SERe,
2.1 iREEECH

ARSLH R a-ALO, NE YR, B ek o-ALO, SEEM M B1d 200 H i, IR R AL S R A2 24
— 3 IRJEHE 121 HEBIFREL a-Co AREEFIZS: LI a-AL O, 4% (1.000 0+£0.001 0) g, Fe il MR S 4L, #HR
AFERE TR I AGE B ToK LB IR 2] 30 min. Z IR A FES B g, B T TR 24
h. 24 h 5 B TEE TR AR R A BT BB ARE SR KR ACRE S AR S AT O R R SR
FERER R TFF , SR rb HOA X B ZRAT SO A
22 MZE K&

Fie LA b S0 S5 AR PR AR AR RS LU TR G T B R S AT K LRI E . BRI R TR A SN

FESRHL L 3 ANERIAE | DLRIRE B0 S PEEAT X SR A St 1k 3 KEHHLR

VRIS R L S L W 50 7 A0 U6 1 97 5 9 3, 37 3% ) 4 Table 3 The result of K-value

[ 3. BL 20=35.1°,d=2.55 A AL RS LY o-AL O, M4 Lacco acanos KiShos
fiElE,20=47.6°,d=1.91 A AN HRIUEYI I o-Co HYHFFIEIE, : 2227 >t 44
BB (2) T K (R B3 Wit st sy 2 i zj: Z 223 ;‘Z‘S‘

SEHMEAE N KAH. A5 K {E R 4.58. THE &5 R ILE 3.
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Fig.3 The X-ray diffraction patterns of a-Al,0; and o-Co
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Table 4 The experimental results of accuracy which measured by five times a-Co(g)

5 1 2 4 5 FH{E RSD/%
1# 0.139 9 0.138 2 0.138 5 0.138 8 0.138 4 0.138 8 0.49
24 0.149 2 0.147 8 0.148 2 0.149 3 0.147 3 0.148 4 0.59
3# 0.077 2 0.075 1 0.076 4 0.075 2 0.075 7 0.075 9 1.16
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Fig. 4 The X-ray diffraction patterns of accuracy experiment

2.4 s o-Co BYERE N [EUL

AR IR SR S0 1%, FEEE B P A a-Co , 45 1.4 (Y SE 50 7 1 BURE 48 1.3 M SE B0 45 Rab AT
X SFATAIN. fr S S AA 5, SEIR AR WK 5.

*5 HHH a-Co FAREMNEK (n=5)

Table 5 The standard added recovery of a-Co in cobalt(n=5)

S ARME A IR/ EE RN IEAEE R %
1# 0.1388  0.050 0 0.1884  0.1889  0.1887  0.1877  0.1878 0.188 3 99.00
24 0.1484  0.0700 02172 02179 02189  0.2183 0.2177 0.218 0 99.43
34 0.0759  0.0300 0.1062 01060  0.1059 01060  0.1056 0.105 9 99.93
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Fig.5 The X-ray diffraction patterns of the standard added recovery experiment
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