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Abstract  For the sake of technique restrictions involved in the cobalt carbonate production, the
components of cobalt carbonate products are complicated. Moreover, the names of its business products are
also diversified. In this paper, the elements of one cobalt carbonate product have been determined and
structurally characterized by using X-ray fluorescence spectrometers (XRF), inductively coupled plasma-
optical emission spectrometry (ICP-OES), elemental analyzer, multi-purpose powder X-ray diffractometer
(XRD)and infrared spectroscopy(IR spectroscopy). The result shows that this product contains 46. 53% of
cobalt,8.31% of carbon and 1. 48% of nitrogen and the relative standard deviation(RSD) is less than or
equal to 3. 3% (n=6). The study has newly found that N exists in the form of NH, in cobalt carbonate
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product and this product is confirmed to be the mixture of ammonium cobalt carbonate hydroxide hydrate

[(NH,) . 5 Cors (CO:;)s (OH)(H,0),.,; | and cobalt carbonate(CoCO;).

Keywords

e

]

[

R T 0 0 1 T B 3D R B R
i T L £ B B B T
T SR L AT O B A
L T G T 02 S SRR T A 0
B BRI T LA A TR T
SR 240 0 1% B AT 49 SR T
BT 1 05 R 6 7 0 i 4 77 2 B AL
1247 dh 2 92 BTG A 0 T L
R A A5 B T LI R 0 LA T
ST A3 754 6 A 0 BL 0 900 A 3 T
TR

M3 X TRTO L 4 0 T R R
SR TER AP BT (L X 35 TR 8 A 7 LR
LTSN SR8 17 5 TR 7 10 14 2 17 0
ML AL . SR T RS E AL
BRI 13 F6 3 00 7 it 3 3 208N Ui
JRHER X LR 07 805 SR P N E BRI
Sl Rl NHL B 57 2 W R A R
(NH) .5 Cor 55 (CO; )5 (OH) s (H, O FI CoCO;
IR

1 SRIERSy

1.1 L&

SRR A AT 2L s B B A BR A
S BFE ) A 7 T TR R b 0% B okl T SR DU ) R TR e e
PR o 7 TR L P R 2 R T B
Bl RN 5 R R RO AE B AR B, PR A AL S
NH, HCO; J I il & [0 B¢ BR b ™ i
1.2 SLIS{us8

Axios™ R X I 2k 98 AL (fif 2%, T /R 3N
PFFAA ] 57600 B HL B G 45 B 1 R OB REA (3E
[ L 3B KRB 2 W) s EA3000 B T £ 43 #r 4
CEERF W AE 4525 7)) 3 DS-Advance % X §F 4k £ 1)
READ AR AT B TR, 75 s B 2 7)) 5 1S5 B LT 4k
JEIEAL (S [ FEBR A R B4 2 F]D s BSA224S Y
HLF ROF (B8 L 38 2 F A |)D s WXTS3DU AU E
Ti 4y 2 — 5 B RO Gl MR - R 28 7D

cobalt carbonate;cobalt;nitrogen;structural characterization

1.3 #FEmpymik
1.3.1 X SFZEOEIEH L (XRE) - K& Ak

PRI 4. 00 g #F i s TG 2R & 7 By oK 8 i 4
JE.7E 15 MPa JEJ) F K B BH A2 32 mm 1 [
o XSSO 42 A7 D E A A b i 32
BT REMR . R BEEN SR, FENSRSEG
4.0 kW B8, B R 30~60 kV, HL i 30~120 mA,
SST #AR Bl K # iy B & o B4 75 pm SEHE X DG4,
SuperQ5. OF %44,
1.3.2  HEEEAH B IR R SHO6EE (ICP-OES) i

FRECT g & 0.000 1 @) kM FH kR 15
fife s FERE i o3 R 58 AT IRBR KR4y Z R ER R . R &
BFKA8 MQ » e) $2EL R H E BRI MR E —
FEARTG S TR B0 RS BPR MEY) BT (GBW 08613)
AT AR e A A R B . T AR
WA 1150 W S5 B A i 14 L/min i B <
# 0.5 L/min, I 2h 2 # 50 r/min, 4> #7 3% £k
228. 616 nm,
1.3.3  JUER AT AL S AL SO 35 (GO &

SEE R 0. 01 gORS# & 0. 000 01 @) FEf T4
PR il R, SR T & BE R B bR E ) B [GBW (E)
060239 ]) &t 7 TAF il 2, I 7 B i A ik AU R
TAE ST AR B 980 C , B AG T 28 5 (a3 4
B 105 CL.#R W 125 mL/min, & & 20 mL,
1.3, 4 X SPZAT L (XRD)-H K ik

BB 2 Ry R A o T A R b B AR A
PR SR 5 A it R — R AT S A R
EHBEEDNE . DE S TAERE 40 KV, TAEH R
40 AL 20 f TG 5°~70° 3 EE 1. 2 °/min,
1.3.5  ZIAMEIH U (FTIR)-KBr H A ik

FREL 200. 00 mg AL (KBr) F1 2. 00 mg ¥¢ 5 T
F R BB TR A 4 %2 <<0. 074 mm, 1R 5], 80~100 C
HETF )5 8 H . 78 20 MPa JE A HL_EJE F . 8% )5 45
LLAMEIE N E . ARG : TAEHRE 40 kV, 6%
R0 4 em L TGS TE B 4000~400 em !,

2 HRSUH®

2.1 XH&RNEARIESH
T X RIS R A A 2 2 8 & b i
T X RE S A SR A, X FRAS Y 54 NS 5B L 17



%1

P 2% 1o 45« B TR B H 8 e 20109 M) 7 5 25 4 R AR WF 5T 51

MAriE HG/T 4520—2013 #1 HG/T 4519—2013 {) =
R 16 = ZECEUE RS AR gk 1 PR .
METATHLES TR ERTRS S EKRT
40% AAN e il & B A4y Fmi S B SR o &
B AR e WIRE S W) A g 4 o ol B A . TR
} 3% i ICP-OES.GC . XRD.FTIR {52 5 B i &

L AR S K .
2.2 HUBmEHUNE

SR T P R 5 458 5 1 A R G T 36 X s o Y
il B AT I A (8 0 3R 23 B A8 SR P 114 4
REAE A SR SO 0 35 3 0 A A TP R B R .
B R E SR LR 2.,

R1 XHERAREENEER

Table 1 Results of XRF /(ng-g")
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Table 2 Determination of cobalt carbon and nitrogen in samples /%
LR J 20 5 FI4E RSD
Co 46. 72 46. 33 46. 10 46. 71 46. 70 46. 59 46. 53 0.55
C 8.55 8.56 8. 14 8.22 8. 26 8.31 2.3
N 1. 45 1.51 1. 39 1. 50 1.52 1. 48 3.3
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Figure 1 Spectrogram of XRD.
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Table 3 XRD determination of mass fraction distribution table /%
LNy J5iH 43 B - ¥ {H RSD
CoCOs4 39. 8 37.1 38.9 37.8 39. 2 38.3 38.52 2.6
(NHy)1.589Co7.85 (CO3) s COH) 4 (H2O) 4. 27 60. 2 62.9 61.1 62.2 60. 8 61.7 61.48 1.6
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Figure 2 Characterizes the structure of IR.

2.5 HmASTHUENXER
MR 1L R 2 K A B R R B B

[(NH,) 5 Cor g5 (CO3 ) (OHD s (H, O) 7 ] IR R
Bl (CoCO) 1 J s A H% 2% 3, 7K B i =ik 198 4 4 1) I
T ECH 60.2% ~62. 9%, F-XI(E K 61. 48% , BRIR
B RSB 37.1% ~ 39.8%, M K
38.520, ¥4§3& 3 TR A HOT B MH I E 25 R S
B 1R R FEFT Co  CON B 20 K080 18 AL 3
B PRI R 2 M SE BRI E AT A B R LR 4,

PN 4 AT, S U R S B S TR A R R
TP HCS SR E Y R Sy IR R R R,
T2 B S 05 FE i 4l R XRD W ok i B 1
Wi 323 A e = CRML 2 5 30 LA 41 o (E DK
W AR DL RS A AR B S S . BT T
ARAFRE i 20 43 B 2XnT AR S B 53 45 16 R 9 il
i,

F4 NEHERBEWEREK
Table 4 Conversion table of measurement results /%
e e J R B : 'iﬁﬂ#uﬁ'aTﬁEﬁﬁ
S Co C N
(NH) 1,89 Cor. 85 (CO3) 6 (OH) 4 (H20) 4. 27 1031. 784 61.48 0.276 7 0.042 9 0.015 8
CoCOy 118. 944 38.52 0.190 9 0.038 9 -
KA () 0.467 6 0.081 8 0.015 8
ek B B (LA ) 46.76 8.18 1.58
BRI E 45 5 1 46.53 8. 30 1.48

2.6 FAIFEESHRN

WA 2 I 45 2R RIS b A B A E
BRMAAAEIE SR T SR I . P L) S50 Rk HI£1 A1
WIS AN X SR 2 AT 5 1 A7 00 o RAE L 4k 25 2R R
eSO NHY fA7E [ AR %287 i A A A O SCER
WIE" & NHS . RAEA = TR a4
i 7150 C LA B A S AT B AE TR Tk R A K
BAr s PR R T B R A B 7E 36 C LA FoBE 23 58 42 40
fiEtt . FrRAL B R NOJE DL NHS Rt S
FE b P B B R B R

3 &g

DX B2 5E 6 15 A0 2 45 2R K W, 52564 i
T i ) 5t 4 O o B (D B

2) VLR 55 B TR R S G TR AR T R 2 A AX
XoF 2B A i PR B AU B B0 S L R T EE
HET 5

3) XU AT I R 2B - LB 7K A
B ER 4 85 [ (NH,), g0 Cor g5 (CO; )5 (OHDs (H, 0,7 ]
R IR 4 (CoCOs) HITR &

) LLAMGTE AN 2 2B, S50 FE S P A 7E Bk R
Bl 2 KL B R R 2 R A A S AT 1 4L 4

5 H5 VB I 1 SIS I R Bl e Y AL
e AW g L7 5 e N W B X
ORI G5 R W) 6 L W5 B 4L 53 B 25 AL F
FEEW A,

AT /N AT B s A AR R IR 1 K A TR

MM RAELT]. L #5850 H - 2010,22(8) :19-22.

>X=H

XIE Lijing, JIN Xiaoqging, FU Guorui, et al. Shapecontrolled

[1]

synthesis and structural characterization of cobalt basic
carbonate by hydrothermal method[J]. Chemical Research
and Application,2010,22(8) :19-22.



%1

FET 5% 31 o 458 < T TR il v B 5 00 00 7 -5 45 ) RAE T 5 53

[2]

[4]

[6]

[7]

ZHU Y C,LT H L, KOLTYPIN Y, et al. Preparation

of nanosized cobalt hydroxides and oxyhydroxide
assisted by sonication[ J |. Journal of Materials Chemistry,
2002,12(3):729-733.

XU R, ZENG H C. Dimensional control of cobalt-
hydroxide-carbonate nanorods and their thermal conversion
to one-dimensional arrays of Co;(, nanoparticles [ ] ].
Journal of Physical Chemistry B, 2003, 107 (46 ).
12643-12649.

DONG Y T.MA Y H,LI Y S,et al. 3D architectures
with Co, (OH),CO; nanowires wrapped by reduced
graphene oxide as superior rate anode materials for
Li-ion batteries[ J]. Nanoscale,2019(11) :21180-21187.
BB S XU e A S R0 B R B ATl A T S B
s (00, K4l 5 % k2 &, 2015,23(11) : 23-25.

HU Changwen, LIU Yuansheng, GONG Chuangzhou.
Parameter determination of industry standard formulate of
basic cobalt carbonate[ J]. Fine and Specialty Chemicals,
2015,23(11) . 23-25.

P W 7 U S N il IR R I £ A
2017,45(12) :180-181.

WU Qingsheng. Production process improvement of
basic cobalt carbonate[ ]J]. Guangzhou Chemical Industry,
2017,45(12) . 180-181.

JElE AR SR, XU, AL R b Gk TR N R 10 ) A F
FEL) . A s MOl B K2 24, 2010, 30(2) 1 116-120.
ZHOU Jian, LI Lijun, LIU Xu, et al. Preparation of

[8]

[9]

[10]

[11]

lithium battery-grade salt cobalt carbonate[ J]. Journal

of Central South University of Forestry &
Technology,2010,30(2) :116-120.

B e i ARRR B 41 A0 RO 1 I 2 Bk TR G Y
Gill . ETCHL AT o7 . 2013, 3(4) :49-51.

LUO Yueying. Determination of sulfur in cobalt
carbonate by infrared absorption spectrometry method
after high frequency combustion[]]. Chinese Journal of
Inorganic Analytical Chemistry,2013,3(4) :49-51.
SR, EHW ARk S5 S AT RO R TE fif R O
Tk LT . AR ,2019,43(3) : 150-152.
ZHOU Yi, WANG Yanli, LIN Lin. et al. Research
progress of cobalt oxide and its composites using for
energy storagel J]. Chinese Journal of Power Sources,
2019,43(3):150-152.

H OB . B 0O B R D R IR P Bk (T ). VLT
A48 ,2004,18(2) :46-48.
XIAO XUE Xiangbin.

ammonium in cobalt carbonate with ammonium reagent

Yong, Determination  of
photometric method [ J]. Jiangxi Nonferrous Metals,
2004,18(2) :46-48.

ik 22 B FEAS R A8 M 700V R Bk R S e 40 i 1 B A Y
54001 AL T4, 2018(28) :55-56.

ZHANG Anming. Study and analysis of decomposition
performance of ammonium bicarbonate under different
additives[ ] |. Chemical Enterprise Manacement,2018(28) :
55-56.



