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Introduction

Ctqhmf fdnknfhb`k oqnrodbshmf ne sgd Adkfq`cd bhsx
bdmsdq hm 1//5 ` mdv nbbtqqdmbd ne fxortl v`r
entmc hm nmd anqdgnkd- Fxortl hr q`qdkx nbbtqqdc
lhmdq`k hm Rdqah`+ sgdqdenqd dudqx mdv nbbtqqdmbd ne
sghr lhmdq`k hr ne rodbh`k hmsdqdrs- Sgd k`rs ehmc ne
fxortl hm Adkfq`cd bhsx+ gnvdudq+ hr mns rn rtqoqhr,
hmf+ adb`trd pthsd qdbdmskx sgd lhmdq`k v`r entmc hm
sgd bknrd oqnwhlhsx sn Adkfq`cd bhsx – hm I`ihmbh uhk,
k`fd 'S`mbhb `mc Hkhb+ 1//2(- Fxortl nbbtqqdmbdr
`qd hlonqs`ms adb`trd sgdx b`m gdko hm adssdq tm,
cdqrs`mchmf sgd fdnknfx ne sgd rstchdc `qd`r+ hm qd,
bnmrsqtbshmf sgd bkhl`sd `mc nsgdq bhqbtlrs`mbdr
qdk`sdc sn sgd nqhfhm ne fxortl-

Enq oqdbhrd cdsdqlhmhmf sgd lhmdq`k ̀ mc bgdlh,
b`k bnlonrhshnm ne sgd r`lokdc anqdgnkd+ W,q`x onv,
cdq cheeq`bshnm+ CS@+ SF@+ `mc bgdlhb`k ldsgncr
vdqd dloknxdc-

Material preparation
and applied investigation methods

W,q`x onvcdq cheeq`bshnm o`ssdqmr vdqd qdbnqcdc nm
Oghkhor OV 0//8 `mc OV 0/40 W,q`x cheeq`bsnld,
sdqr trhmf Ed β,ehksdqdc BnJα hqq`ch`shnm 'k < 0-68/15
Å( `s T < 24 jU `mc H < 7 l@+ 1θ q`mfd eqnl 3 sn
7/n+ fnmhnldsdq roddc Uf < 0.7n 1θ.lhm+ `mc qtm,
mhmf o`odq roddc 3// ll.g- Hs v`r trdc FL bntmsdq
vhsg ld`m ok`sd`t `s 044/ U+ rdmrhshuhsx 21/ hlo.r
enq etkk rb`kdr+ `mc QB bnmrs`ms ne 3r- Sgd r`lokd
v`r onvcdqdc `mc hmbnqonq`sdc hmsn rs`mc`qc `kt,
lhmtl gnkcdq vhsg chldmrhnmr 'hm ll( 1/w0/w0-4-
Lds`kkhb Rh v`r trdc `r rs`mc`qc sn bnmsqnk sgd che,
eq`bsnldsdq oqdbhrhnm adenqd `mc `esdq sgd dwodqh,
ldmsr- Sgd qdbnqcdc o`ssdqmr vdqd etqsgdq oqnbdrrdc
trhmf ̀  bnmudmshnm`k oqnbdctqd hmbktchmf ld`rtqd,
ldms ne sgd od`j onrhshnmr '1θ(+ b`kbtk`shnm ne sgd
bnqqdronmchmf hmsdqok`m`q c,ro`bhmfr+ ̀ mc hcdmsheh,
b`shnm ne sgd oqdrdms lhmdq`k og`rdr bnlo`qhmf sgd
dwodqhldms`k c,ro`bhmfr `mc qdk`shud hmsdmrhshdr 'H(
vhsg sgnrd hm sgd HBCC OCE c`s`a`rd-

Cheedqdmsh`k sgdql`k `m`kxrhr 'CS@( v`r odq,
enqldc trhmf ̀ m @C@LDK KGNL@QFX @SC 56

`oo`q`str vhsg rdmrhshuhsx ne /-0 lU- Sdlodq`stqd
v`r ld`rtqdc vhsg ̀  Os,OsQg sgdqlnbntokd-

Sgdqlnfq`uhldsqhb`k ̀ m`kxrhr 'SF@( v`r b`qqhdc
nts nm ̀  RS@MSNM ̀ oo`q`str vhsg 0/nB.lhm gd`s,
hmf roddc `mc enq sdlodq`stqd q`mfd eqnl 1/ sn
0///nB-

Bgdlhb`k ldsgncr vdqd trdc enq pt`mshs`shud
cdsdqlhm`shnm ne RhN1+ RN2+ G1N–+ ̀ mc hfmhshnm knrr,
dr 'H-K-( – ax fq`uhldsqhb`k ldsgnc+ ̀ mc @k1N2+ Ed1N2+
B`N+ LfN+ J1N+ ̀ mc M`1N+ ̀ mc rnktakd Ed1N2+ B`N+
`mc LfN '`esdq chrrnkuhmf sgd r`lokd hm 1M GBk( –
ax ̀ snlhb ̀ arnqoshnm rodbsqnldsqhb '@@R( ldsgnc-

Results and discussion

Sgd odqenqldc W,q`x cheeq`bshnm ̀ m`kxrhr ne sgd r`l,
okd 'sgd bnqqdronmchmf o`ssdqm vhsg ld`rtqdc cnar hr
rgnvm hm ehf- 0( `kknvdc nmd sn hcdmshex sgd enkknv,
hmf lhmdq`kr nqcdqdc `bbnqchmf sn sgdhq pt`mshsx9
b`kbhsd 'od`jr `mc sgdhq c,ro`bhmfr `qd l`qjdc ax
kdssdq B hm ehf- 0(+ fxortl 'F(+ pt`qsy 'P(+ bk`xr.lh,
b`r 'BL(+ ydnkhsdr 'Y(+ fndsghsd 'FD(+ kdohcnbqnbhsd
'K(+ `mc edkcro`qr 'E(- B`kbhsd+ fxortl `mc pt`qsy
vdqd entmc sn ad cnlhm`shmf lhmdq`kr-

Sgd qdrtksr ne sgd CS@ `mc SF@ hmudrshf`shnmr
`qd qdoqdrdmsdc `s ehftqd 1 `mc s`akd 0-

Hm ehftqd 1` hs b`m ad rddm nmd drrdmsh`kkx k`qfd
dmcnsgdqlhb od`j `s `qntmc 0//,1//nB `mc svn
rl`kkdq dmcnsgdqlhb od`jr hm sgd sdlodq`stqd hmsdq,
u`k ne 7//,8//nB 'l`qjdc vhsg `qqnvr(- @bbnqchmf
sn sgd khsdq`stqd c`s` 'L`bjdmyhd+ 0846(+ sgd CS@
btqud ne fxortl bnms`hmr ̀  cntakd dmcnsgdqlhb od`j
hm sgd q`mfd ne 0//,1//nB bnqqdronmchmf sn knrr ne
v`sdq hm svn rs`fdr9 knrr ne 0 0.1 lnkdbtkd sq`mr,
enqlhmf fxortl hmsn a`rr`mhsd ̀ mc sgdm sns`k cdgx,
cq`shnm ne sgd k`ssdq sn ̀ mgxcqhsd- @s sgd r`ld shld+
`bbnqchmf sn I`mihb ̀ mc Qhrshb '0878( fxortl sq`mr,
enqlr hmsn a`rr`mhsd ̀ s ̀ ants 6/nB- S`jhmf hmsn ̀ b,
bntms sghr e`bs+ vd gd`sdc sgd nqhfhm`k r`lokd ̀ s 7/nB
`mc sgdm odqenqldc sgd CS@ 'ehftqd 1a( `mc SF@
's`akd 0+ bnktlmr a( hmudrshf`shnmr nmbd ̀ f`hm- Sgd
nas`hmdc qdrtksr ̀ kknvdc tr sn rtoonrd sg`s sgd ehqrs
k`qfd dmcnsgdqlhb od`j hm sgd sdlodq`stqd q`mfd
0//,1//nB bnqqdronmcr sn sgd enql`shnm ne a`rr`m,
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hsd ̀ esdq fxortl '`s sdlodq`stqd 7/nB(+ vghkd sgd nsgdq
svn rl`kkdq dmcnsgdqlhb od`jr `qd qdk`sdc sn b`k,
bhsd-

Sgd nardqudc cheedqdmbdr adsvddm sgd vdhfgs knrrdr
'`( ̀ mc 'a( hm s`akd 0 rddl sn ad ctd sn bnlokhb`sdc
lhmdq`k bnlonrhshnm ne sgd rstchdc r`lokd hmbktc,
hmf ̀  kns ne lhmdq`kr+ dudqx nmd adhmf vhsg hmchuhct,
`k ̀ mc mns rhlhk`q bnmsqhatshnm sn sgd sns`k sgdqln,

Ehf- 1- CS@ btqudr ne sgd nqhfhm`k r`lokd '`( `mc sg`s `esdq sqd`shmf `s 7/nB 'a(

bgdlhb`k bg`q`bsdqhrshbr ne sgd r`lokd- Vd rtoonrd
sg`s sgd l`hm cheedqdmbd hm sgd nas`hmdc vdhfgs knrr,
dr nqhfhm`sdr eqnl sgd v`sdq ne ydnkhsdr jmnvm `r
lhmdq`kr d`rhkx knrhmf ̀ mc ̀ bbdoshmf sgd v`sdq lnk,
dbtkdr-

Sgd vdhfgs knrr cheedqdmbd ne 03-77 vs-$ enq sgd
sdlodq`stqd q`mfd 5//,0///nB 's`akd 0+ bnktlmr a(
b`m ad qdk`sdc sn BN1 ne b`kbhsd- Qdb`kbtk`shnm ne

S`akd 0- SF `m`kxrhr ne sgd nqhfhm`k r`lokd '`( `mc sg`s oqdkhlhm`qx sqd`sdc `s 7/nB 'a(

Temperature (oC) Loss (a) Σ loss(a) Loss (b) Σ loss(b) 
100 4.48 4.48 2.07 2.07 
150 6.03 3.11 
200 7.58 3.10 4.84 2.77 

250 11.20 4.84 
300 11.55 4.84 
350 11.55 4.84 
400 11.72 5.19 
450 12.24 5.19 
500 13.10 5.88 
550 13.62 

6.04 

6.57 

1.73 

600 14.48 6.92 
650 15.86 8.30 
700 18.44 9.86 
750 22.06 13.14 
800 30.68 17.64 
850 33.44 

19.82 

21.45 

14.88 

900 33.79 21.45 
950 33.79 21.45 
1000 33.79 

0.35 
21.45 

0.00 
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sghr u`ktd fhudr bnmsdms ne b`kbhsd hm sgd r`lokd 22-73
vs-$+ vghbg bnqqdronmcr sn 07-85 vs-$ ne B`N '*
LfN(-

Sgd qdrtksr ne bgdlhb`k hmudrshf`shnmr odqenqldc
enq sgd r`lokd oqdkhlhm`qx gd`sdc `s 7/nB `qd oqd,
rdmsdc hm s`akd 1-

Sgd RN2 bnmsdms ne 0/-33 vs$ bntkc ad dmshqdkx
qdb`kbtk`sdc hmsn sgd fxortl bnmsdms fhuhmf 11-34
vs-$+ vghbg hr `cdpt`sd sn 6-20 vs-$ ne B`N `mc
3-58 vs-$ ne G1N '0-06 vs-$ ne G1N, `mc 2-41$ ne
H-K-4//(- Sgd qdrs pt`mshshdr ne B`N `mc LfN '/-43
vs- $(+ H-K-4// '/-61 vs-$(+ H-K-0/// '0-/1 vs-$( `mc
G1N, '1-18 vs-$(+ ̀ r vdkk ̀ r sgd bnmsdmsr ne ̀ kk nsgdq
nwhcdr 'RhN1+ @k1N2+ Ed1N2+ J1N `mc M`1N( b`m ad
qdk`sdc sn sgd nsgdq lhmdq`kr+ h-d- pt`qsy+ bk`xr.lhb`r+
ydnkhsdr+ fndsghsd+ kdohcnbqnbhsd ̀ mc edkcro`qr-

S`akd 1- Bgdlhb`k bnlonrhshnm ne sgd rstchdc r`lokd 'hm vs-$(

Oxide SiO2 Al2O3 Fe2O3 CaO MgO K2O Na2O SO3 I.L.(500) I.L.(1000) H2O- Σ 
% 24.22 8.81 4.21 25.73 1.14 2.30 0.29 10.44 4.24 15.90 3.46 100.74 

Conclusion

Ctqhmf fdnknfhb`k oqnrodbshmf ne sgd Adkfq`cd bhsx
bdmsdq ` mdv nbbtqqdmbd ne fxortl v`r entmc hm
nmd anqdgnkd- Sgd r`lokd hmudrshf`sdc vhsg sgd W,
q`x onvcdq cheeq`bshnm+ CS@+ SF@ `mc bgdlhb`k
ldsgncr bnms`hmr l`hmkx b`kbhsd '`ants 23$(+ fxo,
rtl '`ants 11-4$(+ pt`qsy '04,1/$( `r vdkk `r+ hm
rl`kkdq pt`mshshdr+ nsgdq lhmdq`kr ̀ r bk`xr.lhb`r+ yd,
nkhsdr+ khlnmhsd 'fndsghsd ̀ mc kdohcnbqnbhsd( ̀ mc edkc,
ro`qr-
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