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IwmaJ qi$cIml'C tt I~ 

PR(I' "ItAno'iS 0 I' SJ'[C'" £:'is 
Of'(' p:lS!CS ,,= prepMCd ",!h "-'C rwoJ of 0 4'. 0 ~~ and 0 Ii' The 
pallO "ere then o:uml ~, '. 20 and 35<C \ h'tlns ro( ~ ~cmen' and '6,,!er 
":IS (~mW OIl! b~ ~ h@l .,"\1 lIll.~er Cor S 1!IIIIU!(lII1O obl.un IlIrufonn 
paioIc " hKh "ill IlOl w:nle ;mel ~ 1l!c ml~cd pa.!1c .... then cw 
IQUI plutlC a.-IIICI CO\~ ~ ..ctllas!an and plasuethHu (to m,1UIIIISIe 
cupormon or.....cr! for 2~ boIirs 
Tail" o((urtdJpeCrnat'I"1lIGmcd __ I' 7.~'.90. '~lMdJ6S 
Ib,. "The __.. cbt"" ..... ~ I.qlt for III c..,.... ~ S:tmpIn 
"Crt ~ frooQ tho: m.ddk!WI ofthc: '1"«'_ 10 m"".mlC tarbnm·..., 
cITe<" and ,,= Kroon<! ~ IISlng an dOClrd IuRh speed p,ndtr The 
P\>I'da tIImplcl ..en: dr ..,:d .. I MKroo- .. " , O'ocn rllr ~ mllllllC'l TIt<: dncd 
IImfIII.":I "Crt pIMOld !hr... 13 1"'1 ~Ie\C iln (lfdc:r III IInpr\')llC tb: 
llruforrnll' of tb: Amp"" and ~ept In :a tala! bonlc uNkr Mroscn 
~re Oreal c~re ":IS Q~cn t:>et"CI:!I th..'lI> 1lP<~a1""" :md samples 
'\I,n: ~cpt In ..",)cd po.>I~!1Io.:nc boISS;mel ~ ~"PI .. ad.flocal'" ",)nI~UUIl.ll 
Slht~.,1 In Oflkr to n\lnlm'., pillllal C~rbon;Il'"'' 
APPA~ATl S 
'J'b;: :af'Il'Ir.lI\Li ukd '" !ho.s Inl~IOII"u a SI;mt1;lll Raktd\ II'IOl<kI TO
160 '" as to II'c a c~!<."rU<ld output !'pocaIlO It.; on.; $1'1",," '" F~ 
tl) tb: appIIr3I'" c:onliSU "';"nJ~ of an tlo:~tnHI".robaw..;~, a furnace 
OP;:r.I'lOOI p<t>Il~ umt MId ~ aap>'<o,.", u"" 
Th; plahnwa '"""Ibl!.: "at r.1'kId "rrII cIr,.d J'I.",6.:rai ~k (t>.hw"n " Ul 
\I I!I(II. tho: furr'Qtt "as tbm clolW 1'hc: ~...... "I the h,""", ,,~.~ 1.~'J'I 
'" at atll ...ph.:fc of I"IfO@ell gas. 1rICI!t..: \\IM>I.: 1\ 111_"", .030 ~ool,:d ".!II 
,,~~. " a fait bcf><,"'"11 l~1I-400 ~:m", Til.: "pi"" \'~fI; "",,\u1 !10m 
2O"C 10 J(NO 'C all rate of ~U'C pt. m,nul. and the ,,~.gIot k.....s """ 
momtorai contlfUDUsh n.: TG eunu ~_ (lb!Jm,:d b, rk'CI,,',' III. 
cllmub!,,_ ""~GhI Iotu 3G.tJIU' I~~!urc "h,1.,; rt... 1>1(, cu"~,, ,T, 
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TlwlWOi:n>imdl')iDTGI C III"eI 

\lETHOU fOR DETER\lIJ\ATIO' Ot' Ca,OII ,! CO'lTE:\T A'0 

OECR[Em '" nRATIO' 

The 1<)131 amount ofCatOll!: tan be detcrmmod (rom It..: TG """"Its USing 


li>c fQlkm'.cqu~uoo (10) 

.,,," 
'" (' alOHI P.:r~"Cnl. of' ItILtl aJnO\U1l "fT~(OI I )J III lb. I..lmplc 

A Am III!Idct the OlG ""","Cc~lOlhcll:h\d,()'\.,bt_of 
uk",m tr. drlNCk (Percentage ofmall Iosl bm,«ft "20"( 10 ~ 1.J 'C J 
B - Me;! undo:< lilt OlG cllnc c~ 10 tho.: do;aJbon.u_ KXtKI:I 

(Pc~of' rNI.... 1ot.I btt"t"aI 600 ' C 10 7XU (') 
n.c, q,cc ofb~ dr.ll-'Oll (DII ";0) 1$ u.:n eaklablod ~, (0110\\. 

C,,:OHh(lla# n) 

DH·.{alllt~n) ( . )~IOO


Ca(OHh lfO! full\' hydrated paste) 
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ls!l!mll_of S",8l£>,. ,I; T"cl,,"-,,,,,,,,,___ 
Full hdrnllon "11~ CQI15,.t.:n:tl !"occur "hen h,driLll"-/I ha.. ,'('.n[nned for 
1\".. ~"",rs M I'~Y'" ret..U\C hum,d'l~ (Ril, and lO T 
'ICWOn FOR O(f£R\II,,:-.G /100"-£\ ~POR.,\81 E ..... ATER 
"'0 DEGRE}:: or H\,ORATIO" 
Tllc oon C\apor3bl~ ""Icr. IS 1IDl:t1l~ u5C'd 10 momlor the lIrq1.r." nf 

h\dr.!ugn (10.12 17.21) ",~ Mn--C;"ilpGl'llbk "111~' rontc'III. \\01S calwl:lled 
from Ih. WClg!1I 10" bc1,,'tC'fl IO~ 'C and lhe 1<;l11pt"'3Iurc at ,IIHch 
C:t(OH)Z pc3k slarted (~41)O'C) HcJ\l.(:' cr. due 10 me faCI th:!1 10".. gf the 

llon--c;,,-po.-bIC "lIlcr mJ1l1l11$ "',lllIn the 1\) '("IliOn producn alld '5 lost at 
higilcr \~I1lJl'."r;llure. a oorrCCllon Willi performed The comcloo non-
c\:tpurablc ":tter "as [II.." raicul31ed usmg lhe eqwlIlon • 

llhel~ 


..... nc _. The com:dCd oolK\-aporable '\'3ICt COO[tnl (~) 


\\ " The "tighl 1011 bi.1woen (IO~-400"C) (~of!he 19nned \\l'Iphl) 

llIc !legr« on"dra,tJal(DH" basod on m. oon--c...~ ... &I~r."';u that 
cala.laled accordmg mlhe fulbwiog form 

w..
OH("o)"'-- ~ [00w. 

"here 
\\ lie .. The OOll-c.-apon.ble "a[~r fur sample cHred III 20 '"C and mo 1U-I 

for two }C&rs 
Altboullh the non-evapomble willer 's a good mdl<:aIIOll of the degree of 
hydn!.lion. II IS nol 3D absolute measure of b~dr~IIUIl, bec3uSo' nt:1\hcr \hi;: 
rompO:SllIOIl \If the Ill:tJor h}drat~5 DOf the !Imclnomeu) (If Ihe rc.ctiocs is 

ndl def~ 10) The I'C$tIIts IILlI also be aIfet:tro by ~ ntcthod (lfdrylD& 
!he sample 10 n:!!1o\e the e\'~",bli: walCf, otro.::c: ~ clw:mtcalh bound 
llOUCf 1ILl} he released al ~'e lIU1lI: umc:. 
H£SlL.TS AND DISCUSSIONS 
1hc ,legroc of tn1ir.U1OIl for thc \-anou5 ope ml~es I!!~~ncated 31 d,ff.rall 
ages. wi", rallDS and C1JnIlI! lt1npe,-al:uI'CS, \\'t'fC UIc'lLlted fTOm calcmm 
hdl'tOOde oon[t:ll :mel the nOO+CV;1JlOrJbk \\'311:r ~d arc p~ m 
htWtgrams f lgUIl'S 2 to 7 Th~ results mdlCll" IhM thede£rtt ofh\'dmll()D 
III govt:med by p;!.r~mcu:1"S su~h as the "IC milo. cuunll tcm~r;uure IUld 
age \If CUnlliI 
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Iournal 0( Smg a: Itch,,+-. 1.:.lJI It .u .... 
Ii .'...oel] -"_... amecI out ~ dati obWnDd from dd£m:nt Of'(:
m,," -.. StaI.$baI Aaah_ S,_ p~ (5"5) II'J on1cr 10 dJ:>dop 
Ibusl.0I1 IttIIdcI. 10 predICt dq_ of"'lIr.won aok:ulalod (rom Ca(OIIq 

Mel 1ICIiI~~bJc ,,;,10:1' • the ~~lo eonfidaIcc hrnJI. from rcbtcd 
~VIabb lI'I'csogatail r' ".'c 13110•• and CIIn"l ~fllhl", 

Non-Ionear lft(I(k:Ii Ullilt folJo,.,q JCIlI:I3I rOOll WC'lt utal to rdlre ckg_ 

oftr.dr:IUOOIIO" ,ratoo. .. .and Irmper.llurn 


•Y 8 0 , 8, X~l • 0 1 X~~ 

Y . Dll + 8] X~l .. 1:11 x~~ . B,X~6 
"'ben: Bo.B I.Bz. K1 B4 B, 86 w COI'IIWl! 

XJ.X2.\;) .. \'lIiabIc 

AJJ ,do..1 cquati/WI~ fc. these mocIds al~ , I""",n III T~lc (2) 
C~MttOII of pn:dldDd ... mt:il.\Ured c~pcnmmuJ ~ofh~drauon 
.-aIUCt u.o..'fIII mu.:h benet l't'PI'....n .......hi;Jt ..... _,llllar modd ..;u 

appbtd'" aR""n. FIlUm! tlJ mel ('I) 
Tablo! 2 Ilda~ ~_ drJrft of It,'dnl_ (0111 aIMI ..:( mio.lIrt 

andnarinct ph".'. 
• 

~ ' ( 

OHo .{l H) IZo 77 JO 9\fw/c) 61 2')I\ge) , 

011' 0(".) -I ~n n .. ~( .. 'c)'''-IOJ62fAlte).n 
01 10.fel l) '" ~39 91 40998(w,'c) ~J H(Awc} ,.. 

'	 l~ c 
DII'.ICII ) 1:: (6 H'lh.. 0 44 ~11 'lie) 

011°.1\\, It: .~~ 00068(""c) I,~ n(\lte)'" 
1- I)():""' .~ Ihd,.'..... ' ••,. f"lIC1l... vi .... 'f .., .. \.,. .... Tfmpr"I.~ 

mf'04( H) B7b :,\1 :))" "'I \:! 14'l \~'" O~Temp 

" til T omit' 

", 1II:IIlllnnt !1311'J1..-a] 1~1:' ':'"l''' COlTdJ!~" " Woln.! b.;1"~"'n o;lqv.,.,. 01 
h~ <Inmon ulcubtc.l fn.:rn 1~) cal~,u", 10"),, ."J,; ~OIllalt OIl" <4(1 1) r".. 
tho.: ~,IT~I~"1 .aml'k~ ('U",,J;I\ dlifemll tl'"I''UfL''''' InOJ Ito.: ~ 

1::.(')' ..... 
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~ of Sp!1!pr "1....h............ ... .... ! t ...... o.!..o 

__ ~I»cd &om ~ -..n~bli: .._ ~~n) as 

t/IoIo n III ~'" (10) I'bI: ~"",atM I ..u founlillllhc~.. ..... t 

DH(CII , 9101 () 'HDH(Wo) (,l..() %) II) 

Acootd.,. ICI cqtWlOII III dep= ofh,~~.. aol.:ulued &om c;akrum 
h)dro,de UlIlI(m v, F"l"f'III~ h'!!JIC' 0- ~QIUJLaltd from !he_ 
cnpolab!o,; "'~I~ lhu 15 III ..,tu'UU \\lIh tK 1tIU1I. reponed b\ 

praU)!., ~11O) IIooe\ff, lttllnbeltulfrom "lIWIOII(I)lIuI 
the d,(k1'eJll« III eah;ublal dqp1le of h}drallOll (row {"MOII )I ~<,:nl lind 

_ ......-apl,..blo: "111« dom:;ua aI tho: dtjrce of .......'aho' . uXIUKS 

Chtcnc (22) abwn"l.'d lha! the (~IOI 1l2 po.:3~ ""'" III am IUId Jh./IW 10 I 

Iu&her ~101..~ wtth bt&ho;, m..Iunl\ ofthc priIISI" llu, ~ould "\-pbm 
clui ddfnm.:" II thc CatOUll pe:d. 'I (armed .:II n:io'l\~h Iooooo:r 

Iii:JI!tIP' ....ra .:II. boo..:. dqu"" oflr.~ CII..... _"'OO';rc:stIINIlIOII 01 
.. non...-...,oo:obk ...ta" QOIUnI 
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f"op~ (81: Compamo. bct ___rnl ...d prt'dodtd dqow 0( 

h)dr• • iM btied _ ukium "1dro.1de(Ca(Ollh ) (OOI'~ 
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.Ioun!l.!ofXK""3 A T¢;h!!Ology <:~ ' f,LJIy... 

CQNCLUSION 
I 1M ~ of b)"draIJOII IS dll\Xll) alTa::led b). .....Ic rauo, age ofcunrlll 

and (:u''''II ItmpmUul'e 
2 CalcllIm b,droxlde content II more rdlabk than tIODoC'V~ 

,,:u.~' COIIleI1I III okicnnln;1tJOn ofdegree orhydQumI_ 1be degree of 
h)drauon dct~m,.ned from 1'oOfI~-apor.tbIc "lIler conICnt IS lo.....er 
than th;u Obl:Uned from ~'um b)"droKKie C(JnIc:n1 al kJ,.~ o:Ie~ of 
h,Umton. IlO"e>Cf. I1kmlcal raullS eQUid be obWncd from boIh 
mclhods 31 ",]a\ ... "I\, hlghet dt;:Jrc:es ofh\"(\'luon 

1 S'''I1!ucally ,1lItd IlUlIICfical rcl.luons which male tilt: degrtt of 
h'drauon to "II: l1Iuo, age: OlIId CUrt,.. 'CII'IpO.:I';Ilul'1: ha\~ been found to 
be In the follQ,.mg form 
fl-(01) 1J5.16-21OOl:wlcr·" 'i2149(,y)"... "O(6(1blll)' .. 

DI __W) iJl ~ -0085(w/c)"'" -8118(~r''''' ·O·H(Tcn.p) 

4 A ,';Ihd slal1slIcal rclauooshlp \\3! found 10 nm bet"ero dcJl1X of 
h,d'31100 e.:tJrolJ..c.:I from ( a(Ol lh and l'oOfIoC\lIponbk ,,';lIe.- lhe In 

flllIO\\.nllf",m DIIICIl) =~ 701.0Q3DIIIWnl ,2_0% 
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