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Table 1 Thermolysis Process and Temperature Range of Nd(NO,);-8H.0

thermolysis ‘ ;
temperature(T ) loss of weight for TG

thermolysis |

| | " residual amount . loss of weight
process . ‘ %) (mg)
DTG* TG ; :
found calculated found caleulated
l’iﬂ;&&fﬂﬁo 37-65-75 37 —75 92,14 91.78  0.id 0.16
TN 41

NAOS3 Y o Tessl00 75—100 87,68 8.7 0.24 6.23
NOSR3S Y o wo-130-171 100—171 © 8388 83.36 0.21 0.23
SENSRHHHEC mesas a9 7555 s 0.4 0.46
Nd(NO_ ) =NdONO,; 319-395-431  319—431 50.85 50.70 1.42 1.39
Q:ggf\\gf’*\d-o-' £31-481-520  431—320 42,70 42.49 0.4 0.46
NOGNONO T srgeseeris sl 307 a8 o.m 0.23

* The medians are peak values.

5. OA4BTT 76-114T

® Nd(NOD, Nd(NO ), « tH.O——————-XNd(NO,).-3H.0

114-140'0_,’:\.({(:\»01): . zHgowéxd(No;)__ _gl_l'”l_gi'_c._,_\'do_\’o;

305-700%C
LA A

4252505T N 4,0,-NdOXNO, Nd. 0.

64-95T 95-1617T

® XNd(XO0.». -4H.O =Nd(NO,). + 3H,0—————=>Nd(NO ) -2H O

161-294T 294-417T

Nd(NO,), ==—>—-> NdONO, A17-508T

~Nd.0,-NdONO,

OOB—BQQC"’Ndzoj
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Table2 Thermolysis Process and Temperature Range of Nd(NO,); 5H,0

Nd.O.

thermolysis i .
. temperature(T) loss of weight for TG
thermolysis ,
! residual amount | loss of weight
process . (%) ] (mg)
DTG* TG ' -
. found 7 calculated l found ! calculated
|
Nd(NO;),*5H,0 | _ _ } 5
>Nd(NO,),+4H,0 18-68-76 48—76 96.46 95.71 f 0.19 f 0.23
3 ‘ i
Nd(NO.).-4H,O | |, ! _
->Nd(NO,).+3H.0 76-88-114 76—114 91.69 91.43 0.26 0.23
Nd(NO);-3H:0 - - n
"Nd(f\oz)_BH_O 114—170 114—170 88,47 87.14 0.17 0.23
Nd(NO.).-2H.O " - n = -
"Nd(N—Oj)J 170-205-311 170—311 78.82 78.57 0.52 0.46
N 4
SoNs, $UI-390-425 U= 5272 3287 140 1.38
%38%8?’]\"130“ 125-476-505  425—305 ' 44,38 44.31 0.45 ' 0.46
i
Nd:0:NdONO. = 505 599 700 505—700 40.72 40.03 0.22 | 0.23

* see table 1

F3 Nd(NO. 4H. OB KRR BNAKNER

Table 3 Thermoiyvsis Process and Temperature Range of Nd(NO ), .4H.0

thermolysis
temperature(T)

loss of weight for TG

thermolysis

| residual amount

loss of weight

process | 1 (%) ( mg )
DTG® TG : :
found ' calculated l found | calculated
|
i{(d\(i&)%{%go 64-84-95  64—95 95.59 95.52 0.21 0.21
RGeS a2y ss1ze-181 95—161 9126 9104 . 020 0.2
I_\)%é\‘(%&;?mo 161-205-204  161—204 = 81.18  82.09 0.47 0.42
ﬁ‘f\gé\‘ooz\%()i 294-390-417 ' 204—117 | 54.72 55.24 1.24 . 1.25
3 I
N CkaonG  417-423-508 | 417—508 | d6.32  46.20  0.39 0.42
i‘}\%fdg\?\odo-‘\"o 508-533-699  508—699  42.23 41.81 0.19 0.2

* see tablel
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Fig. 41 IR spectra of intermediates in thermolysis of Nd(NO ;-

6H.O at variable temperatures
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Table4 B, Tw Values of Dehydration Precess for Nd(NO.)..nH-O(n =6,5.4)

‘ step~-up peak
dehydration process temperature rate temperature
i ( T/min) (K)
5.00 338.38
Nd(NO ).«6H,0>Nd(NO,).-4H.0 ' 2.50 329.40
‘ 1.25 1 320.31
3,00 358.36
Nd(NO;).*4H.O->Nd(NO;),*3H.0 2,350 352.78
1.25 346.97
——— e — | - —_—
5.00 340.78
Nd(NO;);+5H,0—>Nd(NO,);-4H,0 2.50 335.35
1.25 } 329.93
|
I

5.00 ; 360.76
Nd(NO,),-4¢H,0->Nd(NO;),-3H,0 2.50 f 355.16
1.25 | 349,57
5,00 ! 357.30
Nd(NO;);-4H.0->Nd(NO,);-3H.0 ' 2.50 351.66

1.25 346.65
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%5 NA(NO,),nH,0(n=86,5,1)89 Bk
Table 5 Enthalpy of Dehydration Process for Nd(NO.):-nH.OCa =6,5,4)

: : ]

i loss ofi dehydration j number of enthalpy ' )
sample | temperature ; | Onoy (%)

. water T) experiment (kI/mol) i r
Nd(NO;)>,-6H.0 ¢ | 40—300 6 1 303.9 | 2.1 . 1.3
Nd(NO,),-5H,0 ] 5 0 50—300 6 263.6 2.8 | 1.9
Nd(NO,),-4H,0 ‘ s b so—300 | 6 224,91 4.8 3.7

2, g

(1) AR3CMET WER KA T B KIS,

Nd(NO);-6H,O0—>Nd(NO.); +6H,0, JH,_. =303.9kJ/mol
Nd(NO;);-5H, 0—>Nd(NO,),~5H,0, AH ., =263.6 k] /mol
Nd(.\_O:); '4HQO—>Nd(-‘\'O’_);+4HQO, AH4-[\ = 224.9 kJ"(mO]-

(2) NEAIR DSCEETLUE Y, ©IMKKIEREELM, X— S50
TG-DTG % E R — Y.
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A —EN A,
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STUDY ON THERMOLYSIS PROCESS AND
DEHYDRATION KINETICS OF NEO-
DYMIUM NITRATE HYDRATES

Gao Shengli Yang Zupei Tan Qinde Liu Yilun

( Department of Chemistry, Northwest University, Xian)

The thermal decomposition of Nd(NO,):-nH;0(n=6,5.4) has been
studied with TG-DTG. The reactants, intermediates and end-products
have also been characterized by IR. It was found that the reactants un-
dergo a series of decomposition stages, the intermediates are lower hy-
drates, anhydrous and basic neodymium nitrate, respectively, and the
end-products are the oxide, Nd,O0,. In addition, the kinetic study on
some dehyvdration of the compounds was carried out, The apparent active
energy values of dehydration were calculated with Kissinger method by

means of TG-DTG curves at different step-up temperature rates and the

enthalpy values of dehydration were found by DSC,

Keywords neodvmium nitrate hydrate thermolysis dehydration kinetics



