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~ Fig.1 EGA curves of gas chromatography in hydrogen atmosphere
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Table 1 Activation Energy of Solid State Reaction

peak . activation energy
sample evolved gas mechanism O
temperature (kJ « mol™')
H,0 10T Fl 87
Co(NH,)s(H,0)]Br.
[Co(NH,)(H,0)]Br, NH, 260C A 150
'H,0 100T A2 74
Co(NH,)4(H,0)]Br,+K.Cl 2
[Co(NH,)y(H;0)]Br NH, 220TC R 187
H,0 108T D3 34 o
Co(NH,)(H,0)]Br,+K1 2
[CotNH,){(H,0)IBr NH, 180T I3 98

MEHR NS 2 BER (1) IR, MA KCIE KI /G, [Co(NH,)(H,0)]Br; i
BKIEEEST B 74, 84KT « mol™!, SLiFAYHEGE, WHIRIKRRTN Syl AR, Wk
EE AL LR 150KT - mol™ 253 187, 98KT - mol™', BRI TRRMIMMIBIEF. &&
EHEEE TIINF: Cl>Br>1, XA PAHKKEYHARSBIFE.

X} L AL G Y [Co(NH,)s(H,0)1Brs U, kK5 M 72 5§ 5678 62 09 J7 4 19 1 fc fir i 3
&, RENMRAETHICKFREEER Y. YERFHFELRE KY B, Y 5 Br&4%
SRAER, KAKFEYBRTHE FREMEBIUREESEHRE.

B 2 & [Co(NH,),(H,0)Br; + KY &R KKK =Y IICLLsME, 201cm™ AHIRYCH
Co-Br B4 4ksRik#. A KCl/FAMED —#HHIAM veoq B (236cm™), FBHAH RS
Crit \WFZ 5K, {H BrBAFHREEN. MAKIJG, % 16lcm™ LHIA TR
veo R, FHEMPY P AESR [CoNH,) (BT ), %5071 W87 5TEIHT Lk
#ie.

A F [Co(NHy)s YI, MRANKE Co(I)d)F CEFAE vi('d,;~'T), v(4,,~
"T WA ERIE, Hod v, SERBH. WE 3 TR, SRAWIE SSénmv KB, BMA
KCI B ZA =%, MAKINUNEEGH, X5 C°. Br. IT'NBEAEZRHFHER. L-M K
AL R B RMNUT B — B, F8 . TH#HARAKES,

RIBAIELEFT, AREFHOERMAZEN T > Br > CI°, At [Co(NH,)(H,0)]Br,
MKIKER, TREDHEARMARBIEFY, WM KCIHER, HTFKCFERR (411
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Fig.2 Far infrared absorption spectrum Fig.3 DRS spectrum
a.[Co(NH,);H,0]Br, 140C product a[Co(NH,);H,0]Br, 140TC product
b.[Co(NH,);H,0]Br;#KCl 140C product b.[Co(NH,);H,0]Br;+KCl 140TC product
¢.[Co(NH,);H,0]Br,+KI 120C product ¢.[Co(NH,);H,0]Br,;+KI 120T product

KK R R, KRR (LR K/l A— B = B B E R A -

[Co(NH,); CI** > [Co(NH,)Br}** > [Co(NH,),IJ*".
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HEEGHLE XTEE, RERNEEMUE KI5 [Co(NH,)(H,0)]Br, £WHE R I L
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[Cr(NH,){(NOyI(NOy),, 3B BREM Wit — & S MMt NHy. N,. NO,%. MAKY
(Y=Cl, Br, D) J&, KHEWEEREELY 100C, RIX SR, L5 K5 AT 08 & 5%
HESE B AR P9 P A [Cr(NH,) Y E . T ZH RN M HENEEERE, % Y=CliH
200C#RATE 180T, %4 Y=Br, I HAUIARZE, XS5H(IDREHWHBARR.

%2 [Cr(NH,)(H,0)INO,y)+KY R EA R M iR LAk
Table 2 Activation Energy of Solid State Reaction

peak . activation cnergy
sample evolved gas temperature mechanism (J - mol™)

H,0 105T D2 47
[Cr(NH,)5(H,0)}(NO,), NH, 200C F1 183

HO 10T D3 66
[Cr(NH,){(H;0)(NO;);+K1 NH, 200C R 213

H,0 100C Fl 4
[Cr(NH,)5(H,0)[(NO,),+K Br NH, 200T A 146

H,0 100T £ 35 |
(Cr(NB,4)4(H,0)J(NO,),;+KCl NH, 180T D1 »

wﬁﬁiﬂﬁﬁéﬁﬂgﬁ‘ﬁ%% (# 2) R, N [Cr(NH3)5(H20)](NO3)3—':J KI,
KBr, KCIIB&/E, RAKEMBEARK, #—H LKA R Syl I, HREFLEN
183kY « mol™ 43 Hi A 34 213, 146, 79kJ- mol™', Bl %t R BH B F & |5 1k &
I >NO;>Br >ClI°, EFE5—KAEAHNAWITFHE. XHHESHLERET M KL
EBARER Y #HXER.

B LR3I A ., [Co(NH;)(H,0)Br,+KY, [Cr(NH,)(H,0)](NO,),+KY(Y=CI",
Br-, D)EME N AR RGBS BEHT, B—HRKRETLIME KY FFESER
REMSERESELRSRAHBER, BHKFTFORERENRELR. EHKE
REHTARRAEFRAKEARMNENSESFEEMSCENAR. XERERIN
£, I, Br, CIIERARHY Co()f Cr(IEESH A EWAMBKIFAR, o Co(MUAR
Cl>Br> I, X Co(MIYAE MK I>Br>Cl, RIJEEEBZTF Co(l)F Cr(M ) bt A
. @By, Cr(DEABRERE, i Co(ll)BEFME Co(ll), T HENEFH
BEERFHXN T >Br >ClI,, B ITRANEGERSYBRERZEEATFHE N8,
REGERBRE. HLEBET C. Br. TIRARMAEAE). SID)ERSGYEEIELIERN
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STUDIES ON THE SOLID STATE REACTIONS OF
COORDINATION COMPOUNDS
XXXXI]. KINETIC STUDIES OF REACTIONS BETWEEN [Co(NH;){(H,0)]Br,,
[Cr(NH,)s(H,0)(NO3); AND KY(Y =Cl,Br,I) IN THE SOLID STATE
Wang Xiaoping Zheng Limin Xin Xinquan
(Coordination Chemistry Institute,Nanjing University, Nanjing 210008)

The solid state reactions between [Co(NH,){(H,0)]Br,, [Cr(NH,);(H,0)J(NO,); and
KY(Y=Cl, Br, I) have been studied mainly by evolved gascous analysis method. Kinetic
parameters are calculated. The activation cnergies of deaquation—anation reactions(step 1) are
independent of the added anions, which could be interpreted by Syl dissociative mechanism.
While the activation encrgies of deammine reactions(step 2) are concerncd with the metal
ion(M) and the substituted group (Y), which decreases in the order Cl1> Br>1(187, 155, 98kJ -
mol™) for Co(I) complexes and I> Br> CI(213, 146, 79kJ « mol™"), for Cr(1) complexes.

Keywords: coordination compound [Co(NH,)(H,0)}Br, [Cr(NH,);(H,0)}NO,),

solid state reaction kinetic study



