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Synthesis and Characterization of Ammonium Cobalt
Phosphate Hydrate via A Low-Heating Solid-State Reac-
tion

B AL ArmAmL R AL R KA, X U4
LIAO Sen,ZHONG Li-na, CHAI Qian, LIU Gang, CHEN Zhi-peng, WU Wen-

wel

U PERFFA T B, PR T 530004)

(School of Chemistry and Chemical Engineering, Guangxi University, Nanning, Guangxi,
530004, China)

E:LL CoCl, » 6H, O FI(NH, )3 PO, « 3H, O Jy JFURE, 75 38 B 3R 180 1% M1 B & —FF-400 M AFAE T SBE =R T
T B8 i TR A 0 20 AT [ 4 S 0L, 4R J5 ¥ BT B 0 HE 80 °C R AR IR R AL 4h, 3 35 FH K Wk 2518 & 9 vh w7 1% 1 1) TG AL
HhRETE 110C FHET 2h, 185 (NH, ) CoPO, » H, O G fk# k. i XRD,IR,SEM & TG/DTA X} 7= # 3 17
RAE . RAMREZRE(TG/DTA) i 58 & = W #or g B2 . 458 KW, (NH,);CoPO, » H, O ££ 105~
800CH 2N BEMRETEG,IX 2 MK BRI ok B X I 19 75 AL RE 45 3 F (LnA) Ko #4843 i b1 28 L 2 0
¥4y Bk : (a) E = 97.83k]/mol,InA =23.26 s~ ,[-In(1—a)]; (b) E = 87.36k]/mol,InA =15.60 s~ ,1—(1
—g) 2,

KA R RIE AR PR

REES LS 0614, 432,0613.62  SCERARIRAG . A
Abstract : The crystalline (NH,);CoPO, « H,O was prepared in the presence of surfactant PEG
-400 with fully grinding CoCl, « 6H, O and (NH,);PO, « 3H; O as raw materials by a solid-

state at room temperature. The reaction mixtures were aged at 80 C for 4h, then washed with
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water to remove soluble inorganic salts and dried at 110°'C for 2h to obtain the crystals of
(NH,);CoPO, « H,O. The products were characterized with XRD, IR, SEM and TG/DTA.
The thermal decomposition kinetics of o-LiZnPO, = H, O was studied by thermo-gravimetric-
differential thermal analysis(TG-DTA). The results showed that the thermal decomposition of
the (NH,);CoPQO, « H,O was carred in two well-defined weight loss processes. The activa-
tionenergy(E) , frequency factor (1nA) and mechanism function[ g(a)]for the two processes
are: (a) E = 97.83k]/mol,InA =23.26 s ',[-In(1—a)];(b) E =87. 36k]/mol,InA =15. 60
st 1=(1—a)V?,
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Fig.1 XRD patterns of the products
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Fig. 2 The infrared spectroscopy of the product
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Fig. 3 SEM image of the product(at 80°C)
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Fig.4 TG—DTG curve of ammoniumcobalt phosphate

hydrate
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Table 1 Basic data for the reaction (a) in the decomposition of
NH,COPO, - H,0

B=5K/min B=10K/min B=15K/min B=20K/min
a(T) TK) a(T) TEK) a(T) TEK) a(T) T(XK)
0.20 447.365 0.20 455.365 0.20 470.872 0.20 473.616
0.30 455.365 0.30 460.365 0.30 478.872 0.30 482.616
0.40 460.365 0.40 465.365 0.40 485.872 0.40 489.616
0.50 465.365 0.50 469.365 0.50 491.872 0.50 494.616
0.60 469.365 0.60 473.365 0.60 496.872 0.60 500.616
0.70 473.365 0.70 476.365 0.70 501.872 0.70 506.616
0.80 476.365 0.80 494,538 0.80 507.872 0.80 ©512.616
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Table 2 Basic data for the reaction f in the decomposition of
NH.;COPO.. 2 Hzo

B=5K/min f=10K/min  B=15K/min  3=20K/min
a(T) T/K a(T) T/K a(T) T/K a(T) T(K)
0.20 535.365 0.20 557,538 0.20 565.872 0.20 571.616
0.30 550.365 0.30 569.538 0.30 578.872 0.30 584,616
0.40 561.365 0.40 578.538 0.40 587.872 0.40 594.616
0.50 568.365 0.50 586.538 0.50 595.872 0.50 601.616
0.60 575.365 0.60 592.538 0.60 601.872 0.60 609.616
0.70 581.365 0.70 598.538 0.70 608.872 0.70 616.616
0.80 587.365 0.80 605.538 0.80 615.872 0.80 623.616
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