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: 

The studies on the thermal behaviour of intimate mixtures of Crz03 -and 
oxidants such as KCIO,‘, KCIOs?_and KNOs3~revealed that chromium(III) oxide 
not onIy lowers the decomposition temperatures of the pure salts but also chemicahy 
interacts and is oxidized into the hekavalent state. The purpose of the present study 
is to find out the infiuenco of Cr& 00 the decomposi‘tion. of KNO, &d to see 
whether KNQ conId oxidize &o to the hexavak& state. Potassium nitrite melts 
at 298°C and decomposes above 650°C. In this- paper is reported the. invektigatioti 
made on the thermal decomposition of difFerent molar ratios of ICN& and Cr,O, 
in air employing thermogravimehy and dIf%eur.iaI thermal anaIysis. The decomposi- 
tion produck are examined by chemical anaIysis and infrared spectral measurements. 

Chromium(m) oxide was prepared by heating reagent grade Cr(NO,), -9&O 
to 6W’C. Commercially available potassium nitrite was recrystalkeci and used. All 
other reagents employed were analytical reagent grade. 

Mzxmres of KN02 and CrzOz were prepared in 1~2, 1:1, 2~1, 31, 411, 511, 611, 
8:l and 1011 molar ratios by taking the required amounts in an agate mortar and 
grinding for IO-l_5 min. 

The thermogravimetric analyses were made” in air u&g Stanton HT-SM 
recording thequobahke at a linear heating rate of 6°C per m&w@ 200 mg samples 
in platinum cruclbe containers. Differential thermal analyses were made in air 
using~Netzsch differential thermal analyzer. About lC&150 mg samples were taken 
for each run with standard ahunina~ as reference materi~,MufIie furnace who% 
temp&ature &ouId be contiolkci &th an accuracy of +l@‘C_was used to heat the 
mixtmes for characterization of the decomposition products. Infrared spectra were 
measured on Perk&Elmer 257 and Beckman IR 12 spekophotometers using KBr 
pelIetandNujoimuUtechniques. .I. ‘. 

Chrominm(W)in the dkomposititin products & determined by the-iodo- 
metric method4 after destroying the exc&s KNO, if any by treatingGth sulphamik 
acid. 



RESULTS AND DISCEBSXON 
_ . ., : 

-. Thermogravimetric curves of nine different m&r ratios of-KNO, and Cr,Oi 
are ~plotted in Fig- I- The cnrves indicate that the deccmposition of K.NOz in the 
mixturessetsin at 400°C Thedezompcsitionis~com@te for l:Z, 1:1,2:1, 3:1,4:1,5:1 
and 69 molar ratios by- 6CWC- For the molar ratios 8rl and 10: 1, the weight loss 
continues upto 750°C F~E&~KNO~ is found to decompose above 650°C suggesting 
that Cr,O; lowers the decotiposition temperature of-pure KNOz. . 

The DTA plots of different mixtures are identical and the plots of 4:1,6:1 and 
8rI molar ratios of KNO, and.Cr,O, are given in Fig, 2 JJle endotherm at 300°C 
is ascrii to the melting of KNO, and an exoaerm -at 400°C is due to the oxidaticn 
of Cr(III) to Cr(VI). The endotherm at 160°C reappears as an exoth&marouud 

fig- 1. +-fG PlOB of 1:x.-4)). 1:1(B), 21(C), 3:1(D). 4:;(E), 5:1(F), 6:1(b), 8:1(H) and l&l(I) molat 
ratios of KNOt and Crt03. 
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Fig- 2 &TA plow.of H(A), 6:X@) and 8:1(C) liar ratios of KNOz a@ Cr20s _ 
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150°C when free KNO, and various KNo,-cr,o, mix&-es are heated to 300°C 
and @ed to iO0”~ suggesting the effkct may be due to the crystallographic phase 
transKormation_ However;this has to be cxmfirmed by high-temperature powder 
difftion-patterns The smali endothermic hump at 500°C is probably associated 
with * decomposition of KNO,. 

The charactexization of the decomposition products was made by heating the 
different mixtures at 700°C for 15 min in a mume furnace_ The products are found 
to be hygroscopic and tb.e aqueous solutions to be alkaline_ The residues of 19, 
l:i, 2~1, 3:1, 49, and 5~1 mixtures are partly- soluble in water whereas those of 6~1, 
8:I and. 10~1 arc disiuctiy yellow in colour and are completely soluble in water_ The 
anaiytical resuits for Cr(Vl) content in the residues are given in TabIe I_ It is c&r 
from the results that Cr@I) is CompIetely oxidized into Cr(VI) when the molar ratio 
of IWO2 to Cr,O, is equal to and greater than six. 

In order to identify the oxidized products the decomposition residues are 
subjected to infrared spectml analysis_ The spectra of the residues of 12, IA, 21, 
3rI,H and 5:I showed absorptions at (cm-‘) 4lOw, 44Ow, 56&n and 620s &ara~ 
tezistic of Crz03? and at 386w, 4OOw, 870s and 1240~ duk toX,CrO~6*7_ The residues 
of 6;1,8;1 and la1 moIar ratios exhibited the infrared bands characterisic of K2Cr0, 

ozily- The hygr-pit nature of the residues and the ablinity of their -aqueous 
soIution suggest the presewe of potassium oxide. 

TABLE 1 

ANALYl-ICAJa DATA ON THE DECOMPOSKION-PRODUCTS OF 
POTASSIUM NrrRnE AND CHROMHJM@Il) OXIDE MIXTURES 

I2 ZsZ LZ 3:Z &I 511 6:Z 8:Z Z&Z 

kbromium(vi) 
Fonnd(‘!h) 4.6 7.3 10-7 127 14.0 15.0 15.6 12.3 10.3 

EnentofCr(H9 -: 
Oxim. 
cm 86 16~6 332 49-6 66.5 828 99-6 98.5 98.2 

TABLE2 

THERMOGRAVIMETRIC DATA ON THE DECOMPOSITION OF. i 
DEFERENT MOLAR RATIOS OF FWI-ASSIUM NITRiTE AND 
agRoMIUMm OXIDE, 

. .‘atr 
(zs .:_ 

mv0~~~~0, 

Is! Z:Z zrz 3:z ‘. fil -- 5:z -6:Z 8:Z Zorl 

7s 125 18-i 220 24.6 -26.0 27.0 30.5- i3.0 
talc 7-7 1x7 f86 221 ‘26-4 260. 27_2- 30.7 33.1 
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The thermogravimeuic ies&s of the &f&rent mixtures are given in Table 2 
These results together with the extent of Cron) oxidation from the analytical data 
(Table 1) suggest the folfowing overall readion scheme for the oxidation of Cr& 
by KNOz. 

x KNO,+Cr,O, --+ x~3KzCrO~+x/6KzO+x NO+{1 -x&) Cr203 . . . x_= 1,2, . . . 6 

JJKNO,+C~,O, 4 2K,Cr0,+(_y/2-2) K,O+rNO+(y--6)/40, . ..y>6 

KNO,+z Cr,O, + 1/3K,CrO,t 1/6K,O+NO+(z-i/6) Cr,O, . . . z> 2 

From the reaction scheme it is ckar that Cr(m) abstracts oxygen from the nitrite 
moiety and gives nitric oxide which combines with the oxygen in the air to form 
nitrogen dioxide as evide&cd by the liberation of the brown fumes during the 
decomposition. 

It is intere&g to note that K,Cr,O, is one of the oxidized products3 during 
the decomposition of limiti amounts of IWO,. and Cr,O, mixtures whereas 
K2Cr04 is the only oxidized product formed with K.NOz-Cr203 mixtures. 
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