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1.4
=1 x107°K, +1x10'K THAM (NBS-742a) KCl1
298. 2K , 0.5%"" ,
0.02%, 0.01
2
2.1
EDTA Gd 18. 66%
3 ,TG :393. 1K(120°C) , 4%,
4 ,523. 1 ~648. 1K(250 ~375%C) , 48. 2%
DTA 333. 1K(60°C) 403. 1K(130°C) ,2 3
, 586.4K(313.3C) , 2
2 ) ) ;
sl [Gd2(Pro)s(H20)4](Cl0O4)s6 EDTA ,
[Gd2(Pro)6(H20)4] (ClO4) 6 99. 0%
EDTA GdCls+ 6H.0
2.2
) KCI
298. 15K, KCl 1: 1110, KCl 17560 +29]-
mol ', 17536 +9]- mol ! ,
KClI 99. 99% , 408. 1K(135°C)
6h
2.2.1
[Gd2(Pro) 6(H20) 4] (C104) 6 , 298. 15K
:2GdCl- 6H,0(s) + 6Pro(s) + 6NaClOs- H,O(s)—[Gda(Pro)s(H20)4] (ClO4)s(s)
+6NaCl(s) + 14H.0(1), 2mol- L' HCI ,
2mol- L' HCI ,
[Gd2(Pro)s(H20)4](Cl0O4)6
2.2.2
1 A H®
Hess : AH® = AH - A H,— AsH, AyH  0.0226¢ H,O 100mL 2mol- L~'
HCI , , AH  AH A HO, A HP =
AH - A H,
2.2.3 AH AH:
AH AH, 298. 15K 1 ,

, GdCls+ 6H,0: 0.0666g, Pro: 0.0619g, NaClOs- H.O: 0.0755g
[ Gda(Pro)s(H20)4] (Cl04)6: 0. 1500g, NaCl: 0. 0314¢ ,
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100mL 2mol- L'
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Q;: (E\/Ee) Qe = A,H, Ea Ee

1

GdCls- 6H,0, Pro, NaClOs-

R =1350. 3Q),
1 2
H.0  100mL 2mol- L-' HCI

17

1=9.997 x 107*A
Q.= PRz,

Table 1 Dissolution Enthalpies of the Reactants: GdCl;- 6H.O, Pro, NaClOs- H.O
(RGacl 61,00 Mprot Macio, mwo =2:6:6)in 100mL 2mol- L' HCI1

No. Wi/g W2/ g Ws/g AE./mV AE./mV t/s AH/]
1 0. 0665 0.0618 0.0756 0. 4920 0.5764 35.0 4.032
2 0. 0665 0.0619 0.0755 0.5120 0. 6275 36.2 3.986
3 0. 0667 0.0619 0. 0756 0. 4854 0.5122 29.9 3.824
4 0. 0667 0.0619 0.0755 0.5106 0. 5604 34.0 4,181
5 0. 0666 0.0618 0.0756 0.5028 0.5526 32.0 3.929

average AH =3.990 £0.059

note: Wi: GdCl;- 6H.0, Wa: Pro, Wi: NaClOs- H.O

2 [Gd2(Pro)s(H20)4](C104), NaCl ~ 100mL 2mol- L' HCI + 0. 0226g H.0

Table 2 Dissolution Enthalpies of the Products: [Gd:(Pro)s(H.0)4](ClO4)s, NaCl
(7 Ga, pro . 10 . €0, * Mnact =1:6)in 100mL 2mol- L-' HCI +0. 0226g H.O

No. Wi/g Ws/g AE./mV AE./mV t/s AHy/ ]
1 0. 1501 0.0314 1.102 0.9902 55.3 8.305
2 0. 1500 0.0314 0.9942 0. 8042 50. 1 8.358
3 0. 1499 0.0313 1. 036 0.9080 51.6 7.945
4 0. 1501 0.0314 0.9784 1.116 68.0 8. 045
5 0. 1500 0.0314 1. 062 0.9194 53.1 8.277

average A.H>»=8.186+0. 081
note: Wa: [ Gd2(Pro)s(H20)4](Cl04)6, Ws: NaCl
2GdCL - 6H,0(s) +6Pro(s) | AH | [Gda(Pro)s(Ha0)a1(ClOW)s(s) + [rerow
+6NaClO; + Hy0(s) +6NaCl(s) ’
100mL 2mol + L-" HCI
100mL 2mol * L~ HCI e =mo
AsH
A.H
100mL 2mol + L' HCI
+0. 0266g H:0

100ml. 2mol

reactants dissolved in

the same final state

» .7 HCl

Fig. 1

1

A H®

A, H,

'

products dissolved in

100mL 2mol + 177 HCI

Thermochemical cycle for measure of chemical reaction enthalpy A, H®
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2.2.4 [Gda(Pro)e(H20)4] (ClO4)6

AH®=AH -AH -AH=AH -AH,=A.H - A H,=3.990] - 8.186] =
-4.196)], 0. 1500g [Gda(Pro)¢(H20) 4] (ClO4) 6 s , AHS =
—-46. 829k]J: mol !

AHS = AHS {[Gda(Pro) 6(H,0) 4] (ClO4) 6, s, 298. 15K} + 6 AHS (NaCl, s, 298. 15K) + 14
AHR (H:0,1,298. 15K) -2 AHS (GdCl;+ 6H,0, s, 298. 15K) - 6 AHS (Pro, s, 298. 15K) — 6 AHY
(NaClOs+ H»0, s, 298. 15K)

Lol NaCl(s), HO(1), GdCl; 6H.0(s), Pro(s), NaClO,- H.O(s) s
,  [Gd2(Pro)s(H20)4](Cl104)s6 :
AHS{[ Gd2(Pro)s(H20)4] (ClO4)s6, s, 298. 15K} = — 6532. 745k]: mol !
2.3

2.3.1 AdH

0. 0226¢ H,0 100mL 2mol- L~" HCI( 2.1573mol- kg~')

s (il , m=1.5~2.5mol- kg™ s

Ad HZ. 1573— 2.1567 = Ad HZ. 1573— 0 — Ad HZ. 1567— 0 = — l 075 X 10741(]

?

2.3.2

WZS-1 UV-16 [2GdCl;: 6H.0 +
6Pro + 6NaClOs: H,0] {[Gd2(Pro)s(H20) 4] (C104) 6 + 6NaNO; + 14H,0}  100mL 2mol-
L-' HCI n ¢ =1.3478 Ami =222.00nm, A, =2.264,

Awz =288. 00nm, A, =0. 6762,
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Thermochemical Study of the Reaction of Gadolinium
Perchlorate Coordinated with Proline

ZHANG Da-Shun' LIU Ping' LU Ji-Lin® WANG Chun-Yan'
WU Xin-Ming® QU Song-Sheng™?
(" Department of Chemistry, Changde Normal college, Changde 415003)
(? College of Chemistry and Molecular Science, Wuhan University, Wuhan 430072)

Crystal of rare-earth perchlorate complex compound with proline was synthesized. By using TG,
DTA and chemical analytic method, and comparing with relative literatures, its structure was char-
acterized as [Gda(Pro) ¢(H20) 4] (C104) 6, and it has a purification of 99. 0% . A thermochemical
cycle was designed at 298. 15K, measurements of solution calorimetry of the reactants [2GdCls-
6H>0 + 6Pro + 6NaClOs: H,O] and the products {[Gd>(Pro)s(H-0) 4] (C104) 6 + 6NaCl} were car-
ried out in an isoperibel reaction calorimeter, respectively. The calorimetric solvent used was
2mol- L~" HCL. The chemical reaction and standard enthalpy of formation were calculated as:

AHY = —46.829k]- mol ',

AHSZ ([Gd2(Pro)s(H20)4] (C104)s, s, 298. 15K) = —6532. 745k]- mol ™',

Keywords: thermochemistry gadolinium perchlorate proline
[Gd:(Pro)s(H:0)4] (ClO4)s standard enthalpy of formation



