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dMmMlsdW¥WtsHO d3j ¢ OtcH OdzH . M Iz ) iz frfdty tdsC” GstafH |, ts dE L
sBklssB 00 Ck" dzO"M"Ool OBOOdOKBtc ] O s 0@
hZHOdd MOBOteOROBSOd Mdljls Ot j dz A HBUDIs!ist
¢ dZoh 09 HiWtsttd3Olsmdwd  zOfMisdSdd MOtH
CtstcC OtoH oL "dmseBd "tffddz hEkzHOdd &Jd
Hd MY j emdw e BsdMd LdYyuhOeadd Emlkzoetst
Cdstsed dz HOt | dmogy iHespEdo] Gl OsiafH @) © dzde'd
(HdM@Edsmdwy "5, "EHkH"td ¢ o 148d¢ 782 thHy 1,k
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flsOdgH Otels d & Ote d3ts RY7H BHEGSH O Sty 16 CODOHGL( 6 O
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{t Offd3di ¢t OF 7 'Ot " OB Es 58 O MsMP i afts to
9@ L Odgh OB zOd Odzt Bd.dzd2d AA2519

O 2z OB dzdy SO Y L dY H] tsdsH n dz6 dzissCif ol
ZO Bz H Ddd® " = dz M dod2fig dSdAD O dgHIBO HO dzO dz "~z z
IsOh OC SftsBds stcd d n Odz® 3] dzd 2 Ptc 1 L Otcsdls” sd
YsdzOBtejL dd BB[LI4R, dgR0E.4M O®

utsdz"tsd Bodte IsO9 Oi i &Y ddlisDO g dsydts dgf ¢
dzzy OB OAB) ZO" 5d ddz Md MRBBO 7ts O HEIAG3 5917 |
c.281: 2].q BHO" 85 dzdh tsdz HBSHOdzH, Cd QAL dz
AnsmMdwils"sd EMmskzetstcedd rRrkzHtts OL HOMIs ¢
BOoHgH C tsdeMistclz C Md tsdz HOte OfmBtB"t8d " 09
dMmisdW¥ sH @[50 Ogh 56 ; 59, ). mkdntnisd3oAsde dc
fd o) ICAMgIiCu (" O dzali)isly) O dBts MOedeO dgef ) @ ©u )
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BOcded 2 3 MY ) sWH, BO OO dgd Ols GY el tmsdPuddzlz y to

| 09 " OtctsHite O dzts dz@ I3 OdBL” ts° ( BOE Olsf@F2EAE) D B
Cu/Mg=690tzrdz d3j " ©O9 OH

1. 2. lowtspd ve O ditsf% ¢ L dzO &t ded D dzo O
B sOdzdz" sd dhyssteL Odid dz

msfmdwis”"tsd cOtdisY L dS d dy d& YOG d o @dzsn
sdz " ORYlnde WGOdsE @t disEz Is Odzd | Eild fifds’ds d
MOMWOY " d dBz"” B Ot AdH' Y Y slsd W d L &R
dhos&zdPldddj BGYH,SYdORCH YoAHd3Hts | Odzs O s
COtedstsW dL d Codfsp OlgteOS sdz f Ztetc® tsd3 RlsO dzC
HOtdzOL OtcHtshIsd O" OBV Isd B OXOdH d d dzdg”
Sdzd Bsdz Y OBOt@E , H BEIP @Y 1

cr O dz L ORERD, lsOOaAfE  sWz@H OHsted € Y
Odzt Bddzd2d Histetsd osfdwis”tsd BO&OMHJ
sjrdsksedw " sd Bzshdte w¢j OL ®KEOM OzO”t
O"owdwIsd S-BgBdad ¢ Y dBdfjls,ts hifYE. 7 7 4

[ O] ZB fits dzOL OO ar'd # S"OISEL dizdz” Oftsfdz
LOB] dz0d tkhud ©jndsdasecdw "tsd dOotets
WOotets” Oz agiiAs ez iitsls B Otetsd IsO” dzdf dzd 7k
BjlsOdzdz"ts 90 8 &O"t O"O0BdWIsd $ OdssEdH s
sdz" 5 QOEdBd GHhlsafysi ¢ jh ¢ ol dHEded OH t d2b
ddz osfdwis” 5, HEOMEBgtcdiO&z8a B dzd h tsdal
WdLdS¢® BOttsd Ctste HOt " OtetsteOle|oxld BiRdzO
789 . 6L ddz dasOe®@ i dzCiy Oz Jogigiss @A BRI d
Asmdwis”"sd WdLdHDJls @ Odzes@ dz @R & ei2d.e s dz0

] sBOMsO® BO ddz kOMi OdzAE HHDE diy Asis@h df:
sdH BO BOMI OkzO"sd WdLdCOd cOtdts f j " dac

[zosWdyd 0 dziz BS, lisdiz L Q@ffi CRB ts[fjchisofis O[tsafizts @ of L
BOoHH s B 5L JIsd 6 sBj EOzigz zd OMBsh OBOM

1.1t kmMkzdzd L @sdh ™ . Rdz tcOQadh BO Yd
Ansmdwis” sd COtedsW L d¢° ( d&3d fydzd ¢ Odc d3d «
i dMd&3" s5d h OC d&zOh s5dz bedzOias ¢ 2 fidaf$msvod il & ddsj
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BOI Bzdz Odzi 55 HBHO hEHO, dJ&Ssddvls
Bisi i IsddissH 90O HOtt OOz MO dHOhEZHO BO
2.f Zdzatsf)d B Olstye Gitafic@ied)de ) Jortsy’ jsfE ststed d3j Is
Ot v, % O OddiyRisae iz fdessOf) SEE0 dzts LOAEH L Otsts C
bk dz" 5 ttsedlsOd BzlsOyseddd td’s.

3. u0o tgj ¢cd n. | O3 H jorlZO toyts@?2 H d3zd@Rdglam Oc
ysedddvisd ¢OttdidclkL Otgfs dsls d3je@se0@ Bis G © Oz
LOtteO" 5 el z @&Otzis O W stcdskz zO0 " t5 H i jOtedzd d dz
" SHEOE@L MW Ol d ¢ Qi dsdCl HEBE B PB O O i3d
s OdZ"tIsdzOls H Ote BOMSBOdSSdd COdtsdz Y B d dz
L Otctc@hbsdeass tl Gmts ¢ dtod KR sfifsh @dEH9 | .

0L O"ydyslsd 1. ¢"Cesdi 5 OgdO Wdgs ks o
"dMmtsBh ZH O 9 O sSOi tedB O9 " sdH B O G G
COteBJOLzdzi SH]" ¢ g@ectnz Bt " O3 By sdmo
OWLEsdhd HOWLOI 0 &OMs GO ke iiss’ islsfd  daD@ L
sOi tdB O~ BJj&[EOW.d3J12AH3 H. OH

[ jOdzdL B" s OBsddc za Qcfc@ctsS OdzH O O °
BilsOdkd" sd Rtsddfh, BOESd BOttsd - &O"Tt
BzO2wdz COtHO h Oo OdzH . [ Otc BOttsB Oted dd
BjlsOdd” sz’ AsO”" dv ¢ O takjdHHdd'ColdeH, & & R s ¢
COBEY L S E OsdP@oted SO" &zddz ¢ OBEY B OS @
nefdwis’sd WIdLdSdd &ikOdkdz'ts 90 5 Ot
dzedh sdzh d " OdzH O " st ts desds BRtHOdz &z iS¢ ddz
GzHBRISOh Q9 COtcdkd e zL Oc®Blsz |, ® @tirjgzd © b
L dzj CPEEHE 00 ffdvis”’sd ®Ocddls .

Ot " OttsteOlsd BOZOdZH ~sfdwils”"sd ¢ Oteds

Y Olstste d3j sOdzaz" 5, OL i Edgdz® Sc, Ti, V,
Hf , Ta, W, Re, | T 961 ®PtctoPlsd s"ddfdfdzuts
90 dE®Bd HEOosi ZHdwisd WOLO"tsd HBOcddB™ I
[156].

I Otc OMOfcd dgtdegBgtcd ©o0 9 Odz BOI dzkz 3tk lszdz iz d
sdH BO atmMdwis”"tsd OMmMtsmdd cOtdtsWdL d<d
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GOttHdHOOMIs . [ Gstc  dzfodz dzAsd@BIs® d vt s "' o
COteBsW dL d¢° HOte HJOf OLtsdzed " OetstcOIls O]
dZzylsOd ckZHBRlON O BO IsOoated GwLOWIS®
ZOBEZO" 5 &zW OMMOdd otBOMOEdd dedh
h 2 H O&1RH

dLte PROI dzlf d89ls, -1#]. BOtS dB 90 AtsMdwis”
n 0"t OdzrERd 2B OK s d ckzdtsc kz&fics PHz
MOteH, MORIh ZHOOW@s IHEStEODdzH, O  j " dzd " tsH
1.1).

e duyudd B &O"t, Cc/ & ;

pE 5L W W dIsfd | dzlods tsatd @S Od L H

p§ 51 Wy dffj EOd € @i s oo jd f1BO O O

b Y 5o d 8Os Ssfd BOLY , [ &L &
NOHo Om MUY s 5 cOEdsY L dSdd 5 &O”"td Od¥

v 0tes dB, g o, l1s/ ( U, 10 !, 10
—w = = 1 S
7 |20 njg & S e|o N &
Mo valvnl = [0 = | N g = e (2932981293 s |y 2| = s
g B 06|, w2 OO0 373/473(573| 4T 2| © O
o) Sl 7L rt E|lp T 2T

¢ (0,05 7 |0,1] Si,Fe |2,71] 217 | 1 225 [24,0124,8/259| 99| 85| 10,1
¢ f m0,20,031,3| Si,Zn [2,73] 159 | 1 188 |24,0/24,8/259| 7,1 | 6,9 8,6
:

|

¢f ¢/01/25/0,3| Fe,Si [2,67] 125 125 |23,4124,5/25,4| 69 | 55 6,9
¢f ¢|0,2/50/0,39 Fe, Si |2,65 83 116 |23,9/24,8/259| 46 | 1 |

o1 |<0,60,7/0,28 Fe,zn|2,60| i | 170| 209 |23.4|245/254] i | 7.8 | i
r 182603902 Fe,zn|2,75| 111 | 122 | 173 |22,0|23,4| 24.8] 6,6 | i i
r 1 43/06/0,6 Fe'zsr']’ Nlogo| 1 | 117| 170 | 220/ 234|248 1 | 52| i
[ 16 44|15/006|Fe, Si,z{2,80 i | 116| 169 |22,0/23.4|248] i | 52| 86
¢ s 8/4,4]/05/08] 08si|280 i | 154| 188 |22,0/234|248] i | 69| 86
¢ s 440[05| 17 T 2,80 1 T 180 |22,0123,1124,0] i 6,9 T
32s |09]1,0[ 7 | i |269] 7 |133| 154 |19,5/205/214] i | 61| 6,9

¢f O@H O[] yJlsz®@tc BrEEL@ds " 5d cOwigEY d dd & d o
Odzé s dzd 2, ADAM, ANIB AMizt{ AMg5, AB, D18, D1, D16, AKS,
AK4, 32Skoiokvgss o Ot G NsEHsR O e ntsdn O
HOte " ORwBOLPEHO ) ZEPOWILYY Jlsedhizlst 0o
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"OsteOlT (sut ) BdH OBJcAEiEDE2P2 Gz $300 028A0
[160].

| Ote Bd 9 &z dfn BHNHH@ dzi(Q@te YW dh sted RBzy OteteOts
Ctod fyls O dzdzts ¢ BTy~ BHfs tefPE 2 Idisitay]j dasts@(dl. €z 8
HOoteOd f Odzi5GBBR akzds= HO " OtetsteOIsd 299
B SzdpTapgts dzfs a = 0. 448 dzds o OD2 d tOLcH
Cted MisOdzdzs g e OW ° HOte " OtetsteOIlsd ckL Otedh
MOt yoOh 0" c5d clI3EEET KB4 D ©6 7K 0[] K dzd h &z H t
[139.

[ Ot tOMd3d 1.8 90 | OH9 Odzd 1S PiziALBB C
"OttstcOls O OKHO "EZHOOH#L. dd O dzd dig H PFH O

"sdzOIsd dBsj | Bts OWLtdhd " OtttsGRiEdRf d o
d3d ¥ B OH .
NOH o O&d mlk i)z e d Is¢ Ot Bis & Py P d
od 3 BgY @ c| 6L F0 >, clk? 0
U, dc / M
[23] [40] d3/ I'ls/ aglg [ &3k o3

50 - - - - - 0,231
100 - 5001 - - - 0,867
200 1551 6127 - 229 - 2,13
300 1,539 6464 6464 198 197 3,44
400 1,527 669,4 6684 177* 181* 4772
500 1516 6107 7107 165* 175* 6,01
600 1,504 7570 7570 151* 172* 7,34*
700 1,548 8075 8084 139* 172* 8,69*
7154 1,546 8167 8167 141* 178* 8,91*
715p 151 7850 7850 137* 164* -
800 - 8437 8585 124* 159* 10,1*
900 - 9158 9271 94,1* 130* 10,4*
1000 - 9906 9834 80,0* 120* 12,7*
1100 - 10668 10727 - - 14,2*
1114 - 10774 113467 - - 14,4*
1114 - 7734 8148 - - 32,0*
1200 - 7734 8074 - - 32,0*
1400 - 7734 7922

1600 - 7734 7786
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t Offos 1i.) 8s.8l00E {@te s OB dsd O 2 dzi 5¢£5)§ ORiARY P
1-[137, 1;f8-[138,3 5M]; 3-6808 dzz fNgllsdf H B O " Ot(tgolsd
| Otedid dlzdzn sdh of O lsttiztsigiefipd dIsdH B O Sfdwls
Mistctsdzmd 2 , Cd BBY dqaisd Otct if AEOES B dp' B0 @tOHN®
hZHOOdzH, HOt | OH9Odzd 1.3 90 tOMmdd 1. ¢
cs Bl WHdiisdzlsd © Otcd3d Oz dzi tsfigfld tefts dzfny dod=C Hbte@| €
BN/ ( Bsds GtetsB Ow[198j B 5" OH

rJd

Cps W/(xr-K)
500

B 1

| 05
GO | lToc—ﬁ lTrya
3R’
100
! ! ! |
0 250 500 750 7. K

{ OfBdi Il 890 M s O ¢ d dd ¢"Codabis@ls ff  ECi) iy s to ts dAgd 2
NOHo OkdmsNEuE OedsY L S dd fMlstetsdehd 2

s 1ld a7 " ® (Cel|] 8L B0 o) s/ &L 6l 0
o [23] [40] d&¥ | [35] | [38] [ &L d3
50 - - - - - 2.17

100 267.0 4.56
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RHESAOd o 0.8

200 - 292.5 - - - - 9.03
300 2.62 305.7 304.8 442 36.2 47.6 12.5
400 2.60 312.6 312.4 38.0¢ 31.8 - 16.8
500 2.58 326.1 326.0 32.5 26.6° - 22.1
600 2.57 342.8 342.8 30.0¢ 26.4 - 26.6
700 2.56 359.7 358.6 29.0r 26.7 - 30.2
800 2.54 376.2 376.1 28.6* 27.5*% - 35.5
827y 2.53 380.2 380.2 28.4 27.6 - 36.0*
827p - 412.0 436.2 - - 47.7
900 - 424.8 466.5 22.7 - - -
1000 - 440.3 510.7 22.3 - - 62.1*
1200 - 410.8 452.1 - -
1400 - 410.8 435.2

1600 - 410.8 420.4

1Otk U dzn sqgf  sO@d? 8 Otedd 2 D& KO o)
Bzl sOnsasd MsRlsttd § Odi @EEhillt 5 &EE O
[42)].

Ot (lEigg 002 dieslsd MsSlsstedd DEOOEJE & OO
BzHO, ®&O"L "ORdde skiddz Btsdmd Lkz"kttd O
HOte BdddsOy Od " O teasAERiIqAo)s ff Iz oie/W di¥Od diy d H C
Bz Odzdzdf ©destcOlsd cSckZHBRISON Oadd BOWd?2 o
RZOREZ dz0 H Otc -1"00H4z HI 19 G O [d6le 9985j3K, 6 PN dzd " 5+
GOtcHdHOOMIs. rd3®\tedd§@ﬂs”q?c{d3‘l@§1ﬂ00ﬂ.w®3|zdz ¢CoO
hzHOOMIs.

1dudd BOtd?2 HEOBOGC" OxBSW@Asd B Gmtcd® B ZH O
o sBOMIsOecdd "OwtsteOlsdd tsdz Bs dMisdW sHO
"ot @EYRO] oO0Mji B®s " § OKEHEO2 TS O
hzHOOMIs. 1 O0kdi 0"sd "dMmMtsB HOt | OH9o Odzd
NOH 9 Odzd meIhdHtdsd @ Ote Bts B PUcd R d d

] M (ScEA A G o lls/ (& )
v, s d=¢/ fd—a [52] ) [ 2] Towry g ~TPBA
= T T r r r T 358
100 i 176.9 i i 29,0 276 8,85
200 3,61 2061 | 2053 | 274 | 202 213 34,3
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R HtSAORH 9 O(
300 2,63 305,7 305,8 45,2 36,3 48,6 13,5
400 3,57 2587 238,3 T T 19,0 51,4
500 3,55* 284,5 | 261,5 [ I 16,9 72,4
600 3,63 * 299,7 280,5 [ I 14,9 98,2
700 3,50 * 310,0 298,4 [ I 13,2 130 *
800 3,49 * 317,6 314,9 T T 11,6 168 *1
900 3,47 * 323,6 330,9 T T 10,1 216 *
100% 3,44 * 328,7 346,3 [ I 8,8 276 *
1002 T 297,0 301,9 [ I 7,9 306 *
1200 T 290,7 293,4 T I T T
. 3. memeEmMdwis”"sd Sddzj sdS O0d CMdHhC

Ot &z " disd
d3j Hd " OH,

Bis i3j sOdzdz" sd dhytsteL Od3d dz’

90 fMkwi Olsd

"Oots SCMIHN Oodd djlsOdzdz
sCMdHh Oo d d

OHfMsteBMdwd tdze S dh

z@ &by B @1 3J KOG YO

s¢md

MeGOi O fO2Hts &3 " OoaOH, C€d HOt tsdz OdztsH tot
BOL CEtc HOMedgDtdnlzic Jlsj d3j 6 Jtc OH :
Me Y742 (1.2)
s Ol Mdted dzEsCOyYdfB @dzftcB" ZHO Bt 1 dzj € Ist
BO OdRROdz d3j W H .
lowkh 2§72 (1.3)
¢cr Ote Y OBOIsd SEMdHdI ®&jlsOdkzdz toj OC Mdw
CObdtsdz" 5 BjlsOdzdz 90 Odedtsdz”" tsd S Mdaej dz
1L dzj Sstesdzdls OBOdZ d3j ¢ & dzOH , ¢Cd HOt Bdz
olzi H efBi25w Myl Y 6nSs dz” S Is (feajoipi Ow@d)ls Odzd d
BOMktel Olsd HdWBEEBEOIBL 60 CMdejd HOtL )
d3d tc O fn &s[@4D dzH
Y Iz dzts dzJ cd
dezy Mtsdz” sd dtsdz

[ 4§ da@hh dad3i Sck ez | dals e Ols fn)

HOte YOBOIsd tSEMdH B
Bz O2d¢lzds sW Y Ols COtcHOB @] MREO@Isd 9 6C fffdzH " C
sOl mMdtt o] PRPYOHBEWOWesdd (WCdzkzals ), Ekmlskzoi
BO HdWWkLdwd ceonddy Sdnd i OsdEl’ 6
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5C fid HREEOR v dz M CORtazdO dH st OC & ded dH of dtsiE] fisdHE oG
sOklsde asBY.d" Odz

[ i sOdkzdz" 58 M@®, B MdapOCakwsO” NaHtsh ddz
HOtt MOk”"d ©d"t §O0EHOd Lduk wSdkrhlsd
OB OB, "Odze sd3d kOI Mdted SMdcjdz O O
BiYyBOH. & OBSEOdREZ" 8 Mk Olsd ¢ fydedzasd
nOldgj czL OtcOH, Wi dzgg dBIJYHBd tSE¢MdH BTt
LY H Bju'z@e GHs.d tsCdH"PoW d HOted " OEdEdfls (
ykz dzde d Ms@tcH O d3j " O9 OH :

m = kbt (1.4)

Cd HOWD@MEGX BSMdHJ -Huhigdddl k@) Ok d € fc
(t) cB0 BSHO &j S Iz dzOH .

cf Otc QletOPHS MdHh O~ " Jisdyd dff G OF d ST J6
"Oi B &BjlsOdzdd BO t©jOCMdY osstdH hkHO
BsHHO"sd BB "0O0d I[s0i fidagOLdpRdzH Oo G O kzdgpls
tch Hd ttOo OdzHd BGCMJda810s " @® @dzO lzs dzgP s W #
f 029 Ofis 0" EM§ dzz&JsH Oo OH

[ Ote Yybkdaddz h Otetsdls tcOo Pzl dzds ¢ iEddE O@®d3Ea
B3 BWH. Rdz atsBOMISOE BB BesHddEZzOd L jtedc

X|] = k]|t

0ot &OI dzkdz Ofls, Od* Bdded2d IstsL O
f. hdHO &jihOsOH, Cd Bd "OdRykzdz RBZz" W dL
s O Mdted d&z"dlsd B j talxzOs HedoH]" ddgig,H Slc@iHfi
qizso O BO Mkt Old S ifdudr Afobrftafc CO dr dgs drd
v O" Y (igstxflds dzOdfzt " OdzdsBd BSMIHM Ooadd A
Ozt Bdded?2 BB yYkdedde { dzj B dels " s, B Mmdzd i
B joBsH ¥ S OmdY d ©SBIP] Hodz | @add 58k def Bt & d
h OC dzd 15 € f@fdas @ Odige Tz ' 'S@AdzHf@ dzi Ot Od € to
Ofisdz dzOdi 0" 5 B d fily of Usticrs@zs@is O% eI d
154; 8748; M857BBMO HRBlS 5o OtcHO h EZHOOzH .
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'Oz sBd GOt COttHOdd Bd"ts5 HOter jiBz”
JtezCQdd BiBHO N ixh OOflg.” Olsd ORAIdMg " QdAY Is fzdf
sOi fdte Bt BEZOd B 980 ddaylkz dpdfodtd HOOtO 3
ZOL Otctc O O B Prlz] CstctsdzetsetcOW¥W ™ dH BO =
IsOtc ¢ d B2@B #dz( dz0 ) @RO o d3 @ &H@807 IsfT30. VR @ dzdtc L d ¢
Ofmls, ¢d bkt Odzivysd tsisW Is @dd L ¢ dz HOD ‘tizz iBts Is d
| sdzditafj Mistsdz o O [1 27c,C #fh s B%AY & Bzd d&filC3d02, M
541-5420 f jh dzed " SH G OtHdHO BEZHOMzH.

"oz s tsSCMdHh Oo e A OlG(s dO Isdfgssiif W j He O
LJY HOA5®A® BBdzsksOt OL "OtsttOidH & zeg@c d
okikH &iswH, €d HOt IsOtcMds &Y L dzdEOw ts tz df
1 OteHO" sd "BsOyd Didzae @tcH Y YA codOdamiiiEO Is ' ts
DOWMd MdY "ttOdzecj, Sd HOWdBOI tOfs@)iPdsi dC
BOGdad 2 KK Mg Y WisOOdzH . '"Odze sd3d ¢ Oteds
HJOf OL sdzd 1208c5s0e/dsH]@ts MOIs”" d tdz”" ts o-h O¢
BsHdW S OMdw d sSERMHAIC C @ ol itfi9@e[ . ¢ Ots d
f O2H Ot 02 d 40 0,dk@" tsdzdfisits 20 M Ols @c BB HA
BOMWOdzH B OtcH tsh II@RGH @'teHeGs"tdA® HBAY CGoBGIISZ H d3.
OrsSfdHd af®etpd A d Odes 366 @2 d3j BRSUE OlsBi tod B |
OH OB {ly2ls8d, -4ff.; B86G12 %), L2Z@RzHMHOMBROdz B OY dz

e s 30d O&O&HEIN "AEHO Cddzj sd¢dd
R ®O"sd Mmdnls -t digef sdugR wOfmdd 1. 10
[1L29, -5|fp. [HF'pzdidw Il 20 HBhIsO, Mzt Ols
HOYdYOd ©Ooo0Odz hOHdH OfMmls o0 {HOEH- O
BzeosWdy BO ¢ gdyRHISSAad HLfeH]d O dzé dfddzd @ dz
dimisdmdets 1 Oglsd ddz sOwSded YdMmdsd dBISHHE
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He tOdzd2ddgd H Btetsd BB, O @M. O, 05(B); O, 1(

cu Qi tedB O dad " sd2 "HsteH ,C OWaf d @ dz@ Eds2te slsisn 12,
sOtCded n dO IO Mdted ¢ Odzsdz d3j tc ©Mis dzO dzt
WeMsde dzOdBzH O, tdatets " Odpolds BoGR daS tajGidzc d
ghytstL Od3d dz” , BOtcd?2 IsOi Mdted e8[}58]l§ @O fr) e3¢
3.3).

ccSy OL EmMzd"tsd 90fmji d OtLyBddi nlkf
Y dzS zdedd MOSRI™ d3j Btsh OH. dbLBOMEd OCMmC
Mshlststed tsdz” wzOdstsfld @ lis@ QfjlslzS dzd d MOR Is*
BstcOd HJEOt mnbkmkzmdwis”" sqd &z dishOdzg Odeds 0 © &
[ Otc Ofiyhipdcd O lp@inAse | O b I'BEZH O dzdzOB Iz H Odzd Y
BzMsO”" CORBh ZHO, ¢d HOte dOIsdi Od dzOdigx'HES
BO okl kH 3 W dzH 90 BB IsO00D2dtyBdd fi
o B OMISOOdzH , tcriBIZO HEPLEH. Otcts o O

sOnldd d2OBzdzO0" s BB Y todd SHOMBIOE w2 M
hzH. [ Ot 1OI edB O MOttBtstedd P = 250 ¢
dMmisdW sHO®H .cOLOtetsd Bdz $d dzOlsdi ©" s B st
dqdzsdrtsB COtHO "MEHOdHEBE CHJdYOHOW I ©O sdzH
sOYytcds Otlzs 1 BOMEZd &z d3j H BH .
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l sBOMsOedd Is O~ d3d dzd d "EHkHd Emiskzo ts

dMsd¥ sHO OL Witttz dzOd 1 tddej dzdz " dftsB € C
(= S A1IQ. (3.1)
Cqd HOWmk d=dp, 35 Ofls.

I t5 HOtdzOL @WHstsIls ., kizO" s 0,30 Ez® tztf Bz @ B &
Y BOIsd Al ddseBd COtHO h"EZzZHO, HOtc SODBH OC
Bjh Oovardzs dzj@ € OB O@Gd s H 1, 0 d ds®&HO % dzO sz
C O dzfiiysdts s dzfy d 2 , CoO@E BECREHAHISHdrds o Sted d 5 &zO
Bzh 5" @B OO OH . $ iz gOodEsHsydd Yy P O Odzgh d N
B jhlsOt fdsQd chipdfiiafdRds iz @ © ¢z0 H

NOHS Oded - @OT° 90 bkhmbkostdd ACH®OMyl Gas kd d
HE Ods BIHEIR® &id st dhd? Odt se@ted? " ZH 00
f{]gt:tfdtif;pq’dzmq ‘wOnllC e/ | wonl (1] dmlmffrgb'”t
H O iz @@ %
0,0 28,11 275,66 96,48
0,05Ca 31,25 306,45 107,25
0,1Ca 34,67 340 119
0,5Ca 37,34 366,18 128,16
1,0Ca 40,48 393,83 137,84
0,055r 31,0 304 106.4
0,1Sr 34,11 334,50 117,07
0,551 36,89 36176 126,61
1,081 39,55 387,85 135,74
0,05Ba 31,95 313,32 109,66
0.1Ba 35,18 345 120,75
0,5Ba 38,23 374,91 131,21
10Ba 41,34 405,41 141,89

- 30d dgdu @edOomtsind dzOls JikO@ASddz 3¢ Qg HIES Zhddt H
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3.2. u0i figkefzipiRse Qusd  lso@®dtcy B d d
Wz deS sy ¢ Otod3sH  dzOdBd $  AlCudzEBMfLl O dz® B «
dzOo H H tc O dz¥ d3d dzd 2

mEBdwis”"s5d cOLdBsYdL dS dOL oy Gediaiid 0@ dzi ds
o Ofmji h Oelk'd, A WOt dsdH Odzd O tegtO@M@TEs d3td 'O d3ls (
dzd M sdzH ' 's@dzHVOd L B[ © ° " & Bs@dzHd3 tefO®dzL - ¥ g d W
Bz O2w dz ) CopQeGuigs hCafsts d Is 6 Ok @) dzi § B zdz@ & dz
tcOWIlststc H3j dz@BYy MOt yoOh 3O" sd d dzdz® B0OI d
n ZO"tsd kO"ydyYyhOoaOdzHO &Oesi zH Ofmls, O
90 s Ztote® HjHNOzd "Cr HiN BBl B drd W @ls  HteiO H
BOOdEZsYy OB0dzHdd BERzLEZtedd"”" sd & tcrkls® f @i agdsz
COtd3dObdzi sgh d R glsfd fdzlds @ lsec @O @@ Mk iis s
BOdzdL 53 HOtclsts Ofcts @ RE@®ACL, HIS]igzj ds [

chL dzyYyls®@dOdOzOBIsZ3O0OwE gstcOd " sfdwis”
BilsOkez"s 90 5 &O"t BOtsd Isjaddsoj,
BRj SzdzOH, B dIP[l3 IBL-8 8 By Pdgdkdz RO dzlz Bisls s
MsfkOded HOMkets” " 00 SCtdistelS idmwd
sjrdzdCOd C02"wdz, bjndsksecdw"tsd &OL.
D02tcdd BEsdz BUE BGEROHJ 2’ Osded" "5 B Otetsd 't
HOtc hOtesdbd o @02 @ O" ORBdwWIsd ¢ Odztsdz Ht

bL "Odddz MOB OB, Odzi sd3 HEH Odzd dsEGIZHY
BOtetsd {1 i d dzBOf s sRBYf sL dls° HOte Offtsfe
nsmMdwils"sd By "IsOtc ¥V IOBsdi3Odz dzOeo d3j B tsh
BOI BsiBz "R sisqv sd’'OBsY LS 90 ¢ Okds
Odzt Bddzd?2 oBOMIO BO " OttteOlzdzdzO OfgBdz"
Hstetsd O" OdRdwWilsd COdztsded OBOdz dadL d3j B tsh

| Ottirdzi sdh R gwiOltsd YdLrdSdd ROpdte
ddz L ORBd dzO, dzOIsd IOy . 1RO "ZysdiyOz ltetso . 4
AO2LEddEsjo v. 1., curossBORARS COsmizizi cr@fi®ld
"OtesmOls sO002dtey Bdd totzlrdzf g &dd ¢ B dzOd
AICu4,5MgldzO o h ftc O dz¥ @3 ROy P g & G ¢ & HoDE
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"EHkHd "OGOIs iAo " DB s dzd H Of j Mz O BfRls, €
hzH OB, -43. 35

1l Otz Y Otctc Otc  fiflZQu® IBAfrodelz ¢ GG 7 ©d I Odekz ¢
BOttsd dzO0d3lz dz0 iif L ffifodldc@ H dsj s GDiord@siolz dzlz ¢ M C
o 5B OMIS"OFteftdftc Ols d  @OfHD Iz tzlz ¢ "HODW Gad tstele
(Bj "OttOC Ols) d¢ 8HDTAEYR C EBFOHB O IsOtcdy d |
2Oz 20" s5d O LdzdR2AH0E@, Mg Oty odidd te O dz® d3d @@z d 2
| O " OQtetsdzd H Oh ZH O, BO ,HOMBEK st Qfadazd § iz 4
COWHOPflzy sSsH S O yYJdeSzdze OOLWOEBDJ OIS ]
cdtedWisO ¢ od@aaiy WEiikdip@yIsd " OttstcOls 10
Y OH'Gelg[ j daf £ dfofie stc Ols tet® , IsOsC ddz 1 djteH d “ BH Lz
"OsteOk " 5d 67B8 s F OdsdsigisT B O N1db OO 61 O3
BOXZOMH sOtc B O ©NI2 Hn6 lEfts[p jClzSsmudfmidsd O iz dzi tsd b
B3 IstsHOLS O4 % L dry OGits Ladgtsfld.d d3ts  d dz RY@Hs tsdzO B L
ssteC Oz di O" sd IsOi ted B Oad MS IEzcE fp Ghiptisls Ol
CteOWdS " s 8Bigsna Ploc @0 Odzi tsd3 "HitsHs@& W Isfyd j dzls
Ctstotej dzv Is MdeW O cEGs9 GCaBISAf dz H S H .

SOOI A'@LO Rzdzz € h O dd dzO Bz dzO " (tstc Goiy d3g- s AzC
Bz sd@d EOBZHcddz IsOeafmdW COtHO dgjh O OH

T = ae b + pe™*7, (3.2)

Cd HQGaeh, fskizH sd i3 Ossd dOIRE WA dzzEo © d3@B tsh
[15§.

1 Otesd BEzO2W dz € OtdaCOdRfo dfiflz telz@isiadz0OR’ Usdf
(3.2) ddmBOIls BO 90YI (U) HdW WdjdedddzhdjCa
BO HOMIs td3OH:

ar_ be™? ke kT 3.3
g; — abe pke™"T. (3.3)

od 3015 " t5d Idfcfigit digls'dts op, k ab, pk Bz tsH  dZOd® OEB( -
OBz 20" 85d BOstedHd IsA"jYVda "t © iRE&OHEH]
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dQRsidOlsd RbkdzCh Oodd dzOdskz dzO
AlCu4,5Mg1dzO o e 6 O dz* d3af dRLzigaff? sdz HEHO h ZH OO

NOHo Odzifo BRAIs " 5 15§ dsj de/Bispgk, ab, pkEz sH d &zOd (3. 3) B
Odz¥ d3q dAJCU45EMgl dzO o H ¢ te O dfsdzfets O dzfipd®@ ¢ Is O dzts da5N) Is © 5D O d

[ st ) :
C O P®| aKkK bE.lO' op K| kmo# et a*:}i_? ' | pkTLO? Kct
0 z@ROf).

0,0 517.43 | 6.13 | 312.89 | 4.48 3.17 1.40
0,05 51743 | 6.13 | 31419 446 3.17 1.40
0,1 517,8 | 6.13 | 31539 | 444 3.17 1.40
05 517,43 | 6.13 | 31549 | 444 3.17 1.40
1,0 517,43 | 6.13 | 316,29 | 443 3.17 1.40
¢ lsOdztsd 540.10 | 6.12 | 31519 5.61 3.31 1.77
T, K
900 -
800 A Sranon (Al)
Al+4,5Cu+1Mg
004 W @200 ====—- +0,05 Ca
3 o o Vet 3 +O’l Ca
— —— +05Ca
L +1,0 Ca
500 -
400 | \\\\
300 -
200 . . , . g
0 200 400 600 800 1000

{ Ofd3di 3. s ¢ tc O B3O E g O dzs ARGABIFLAZO o H o 16 O dzé o3 Ezq 2
COdzfipd® 1 k@@ A5 N)
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-dT/dz, K/c

3

Hamynan stanoni (Al)
................... A1+4’5Cu+1Mg
——————— +0,05 Ca

s e - 40,1 Ca

TE
300 400 500 600 700 800

{ Ofddi 13t BYGPIs B Ofldf@dsd Pls d 5 Odz OB 6 Ols sEasd ¢

T Od O dzv AQG4IEIgLdizO o H o o O dz¢ s ©@2Azipd® | s D &@U (
ASN)

It OCY BO BzsHddkOd (2.8) 90 OtLdh
OBz dZ0" 5, COtdRdOokdzi sdhd Swfd - Jddebed
COdMd?2 ®zO2Wd COLHO hbku. Ok Ofshd
Edzdsdd c Otz Otz@l tsd @ dz0 RO iz dad @ dzts dz”
AS5N OL "OtestcOls qWtsSHO G OtHdH:

C) =a+bT +cT* +dT>. (3.4)

[ Otc | OOy dzd O" Yy sls Yvados® @B ©E s s LW ¥
HE tosOdd] zd R Cu 4, 5Mgl Bt ddzse O § Odamdtdts di3
tcQoah Odzg", ddz dzOIsd3 O asOww D@ N O G Odlag. 3 .

bd 30Is” sy 3 ddteWoed sz tsH d dzOd (3. 4) B Ot
AlCu4,5Mgl dz@ o H ¥ tc O dz¥ 3 R OriBi ™ " Otesdzgd H O h Iz +
| OH 93Blzd h dzd " sH .dBj ¢ OtcH OH

NOHO B&{DdiOl” sd IFGdj &kasg di Ot B sH d dz@f (53 .dZO)0
O dz¢ B3q dACU4{EMgL dzO o H o tc O dzt o3Ef & 2Wzfrpd® 1+ Is O dzts da5N) Is © 3D O ¢

e
e BT T o G B g iy
] 2 3 _
- wagom,| V(4N (D] W (O W (A &
0,0 676,60 9,71 -1,22 8.69 0999

73



RISBOJ n Q3
0,05 676,50 9,71 1,22 8,68 0,999
0,1 676,% 9,71 1,22 8,65 0,999
0,5 676,03 9,69 1,22 8,65 0,999
1,0 674,75 9,69 1,22 8,65 0,999
¢ s Odzts| 690,35 10,1 1,27 9,13 1,00

b L "OtsteOls o t5 B @itplsEY O mpdiZh HslfrR] Odz¥ di3d
AlCu4,5Mgl dzO o H ¥ tcsOddr] Az £ O dzfp 2 W st Bz ZO " s (2
BOI HQO" gmise C OtHOd M Ldimtsg Ots i Otc tc Ofmdzd
59 OtcH O hilz@'Cdfizrd @ dzOIsdi O ts € dzd B tRdz 1M dgHHONZ
"OtesOWbzdzOBRI d [ ZO" dzdL Bj OWL SWH,
CAOMERts " dh d&Bj VY B OH.

NOHO Odzd | B8 ®dscO@3d O & dzi BN /( SHEd:fp V' O te Oe®ly - &
Odz¥ d3q dAJCU45Mgl dzO o H ¢ 6 O dzt oz ®eP2Azfipd®@ ! IsOcztsdz ASNY , s C

[ dvH B O dzf o @
H O LdzA@ZO#.| 30 400 500 600 700 800
0,0 881,56 | 92542 | 965,73 | 1007,70 | 1056,57 | 1117,53
0,05 881,44 | 92525 | 96550 | 1007,39 | 1056,12 | 1116,92
0,1 881,31 | 92501 | 965,08 | 1006,69 | 105505 | 111533
0,5 880,29 | 923,79 | 963,65 | 100507 | 105322 | 111331
1,0 879,00 | 922,51 | 962,37 | 1003,79 | 1051,94 | 1112,03
¢ lOdztsdf 903,70 | 949,58 | 99197 | 1036,35 | 1088,20 | 1153,00

15 sO¢Cw BO yYd&Ok"tsd "dMmseh ZH O |
sOi tdBOoadd Mikztci Olsd rkdzCh Oodd dzOGE WO
BOtesd n odzOd HO@Odp| dgff Bafd 4, 5Mgl Bt ( dzt
BzO2wd COHO hEkH. 'daPigtsa’jtcd0z Otdzi Iz dgbst

dT
c%om-=

o " dr (3.5)
(T—T,)-S



[ Otc ddz BEEOGEEBO T OZREAOQIsd BzIidlsd
BOME"” Olsd MOlmT GFO tpd GY dzZOBRZO o3j B tsh OH .

1 Odi 0" s5d (" dWtsiEiiddaB d H i/l IO Odz¥ d3d
AICu4,5MgldzO o H 4 tc O dz¢ dgdi€izfdy sB OMIsO© OL " Otetstc O
59 OtcH O husk'Qifkfddrs . dzd " sdz o3 HSHO dERids2 VB Widf ji dissc
¢ Ote d3sd HAd "drfadd ABCAIBYIgL dzO o W te O dz® dgdEd@B  d3j dzO dst
ORBEs LY HNOoadd "OtstcOB9 y JMOISEg5 sdz di3j O

C’, Y/(xrK)

1150 + Hamynau stasonii Al
.................. A1+4’5Cu+lMg e
1100 { TTT77° +0,05Ca e
T s g o
04 0 L
950 -
900 {z2En
Eo T.K
300 400 500 600 700 800

t Omd3di 13ts B5QePEf® tc i3 O Iz d&i, sfO of O dzs AQI4EIg1Ldz0 0 |
H tcOdzs i3e &@2Azfrpd® 1 Is(OXlkts dis © 30 OO AS D Is OL
1 Otesd BZzO2wWd COteHOdzd tsdz, Sd U |dBd® bdE&is@
BO "OtttsttOls sOD2dt d3j Yy B OgH3 . (8dkD) B, ts Urdofat=idz¥ o3¢ @d o
HE oc@Bggsdz Al Cud, 5Mgl Bts dqdkzse O S Odzmd?2, ddasj cts
OL BesHddzOd (2.12) "dmse COtHO h kzZzHOMH.

HO(T) = HY(T)]= a(T —To) + 3 (T =T + S(T° = 1) + 5p4 _ 14

; (3.6)

o o = ql r b € rm2 2 b 3 3
[S ()-S5 [TD]]_CIHT_D—F [T_Tu]+E[T _Tu]+§[T _TI}]J 3.7)
[6°(T) — G°(Ty)]= [H*(T) — H(T,)] = T[S°(T) — $°(Ty)], (3.8)

GHTP: 298,15 s.
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o, Br/(M2-K)

120 - ———————  Hawmynau stanonii (Al) —
................ Al+4,5Cu+1 Mg ”#},_,;—r/'
————— +0,05 Ca 5
BB <] e 0O =
————— +0,5 Ca wjﬁ.,.,.,.wf'"
o ym e = 1.0C s
80 - s p B
60 - p J.fj
40 -
20
0 T T |T’ K
300 400 500 600 700 800
t OMdsdi I3t 860 ) Is"Costafsoic © Is o Yidgfgf dzledd tc osd 1A 2@@{oz o5d dzd 2 d
AlCu4,5Mgl dzO o H ¢ tc O dzt d3g Kz 2Azfrpd®@ 1 Is O dzts dz
(Al s © @TAS5N) [120]
sOotej Cd OL tOMdd 3.7 90 i OHe Oczd
"I E@g2dty Bdd WhkdShdw"tsd Isjtdshd dz
"Od¢ B wrOal &@dghmd?2 ddd S v WIS OO dzH

ot5B OMlsOcdd

C Odzfnd 2

Odz¥ d3q dAJCU4EMgl dzO o H  ®dz® d5d dzef 0 dzfrpde

dzd h iz A Qdz@ B Bdtcds OL
dzd h sdz 3§ Hd " OdzH .
NOHo B&{] 5B OISR OOFT dtssis d

W Izteia i o dz @& dize op
L ls Odds@ag ( A5 N)

[ dvyn sted [HY(T) — HY(T,")].x4/xrB O tc tsdf (s .
C Odzfg P v, S
n, dz@BO . 300 400 500 600 700 800
0.0 1,630 92,0308 186,596 285,232 388,367 496,950
0.05 1,629 92,0161 186,562 285,171 388,268 496,799
0.1 1,620 91,9980 186511 285,066 388,075 496,474
05 1,627 91,8836 186,264 284,666 387,503 495,709
10 1,625 91,7531 186,006 284,279 386,988 495,066
ClsOdzts| 1,670 94,386 191,471 292,848 398,991 510,921
[SUT)—S%T,)]. ¢/ ( K)G LB Oteltld 7
0.0 0,0054 0,2652 0,4760 0,6557 0,8146 0,9595
0.6 0,0054 0,2651 0,4759 0,6556 0,8144 0,9593
0.1 0,0054 0,2651 0,4758 0,6554 0,8141 0,9587
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RHtSd®BOd nO
05 0,0054 0,2647 0,4752 0,6545 0,8129 0,9573
10 0,0054 0,2644 0,4745 0,6536 0,8118 0,9560
Cls Odzts| 0,0055 0,2719 0,4884 0,673 0,83® 0,9860
[6%(T)— G¥T,)].S € ¢ B @sd -~
0.0 -0,0050 | -14,0553| -51,4364 -108,238 -181,902 -270,708
0.6 -0,0050 | -14,0531| -51,4279 -108,219 -181,867 -270,650
0.1 -0,0050 | -14,0507| -51,4169 -108,191 -181,81 -270,549
05 -0,0050 | -14,0336| -51,3520 -108,050 -181,566 -270,175
1.0 -0,0050 | -14,0135| -51,2794 -107,899 -181,315 -269,806
Cls Odzts| -0,0051 | -14,4125 -52,759 -111,054 -186,69 -277,922
a, Br/(m2K) G, KIUkr
120 ] —— Oranon(A) 97

................ Al +4.5Cu + IMg
—————— +0.05Ca
1004 ——— - +0.1Ca
——— +05Ca -100 4

80 - DrainoH (Al)

................ Al+4.5Cu+ IMg
—————— +0.05 Ca
s D00 e 401G
——— +05Ca
| [peweta +1.0Ca
20 - a) -300 1 B) :\3&
0 T T T T T T T T T T
300 400 500 600 700 800 300 400 500 600 700 800
T,K ER
SUT) - S%(Ty), KIY(xrK) t OMd3di I3sB7OMIsOcdd " (
1,2 -
N sOD2dtY Bqdd 1 dzlsOczf v
T S o L dzgjesdwd 4 d8BMdd dedh?
e +0.1Ca
U M L / Al Cu4,5Mgl dzOeoi d HE
06 1 Codmd?2 90 { IsOdtsdd
04
0,2 6)
0,0

T T T T T
300 400 500 600 700 800
T,K

s 0" dzddz" s5d ckL OtetsdzdHONEZHO dedh sdz d5j H ¢
COodmd?2 BO o ®&Od Ods &dded2d Al,Cu4 EDRMg
OLd" "5d COtddokdi sdh, | BzB 0] OJ o @B I
Bjh Oo OGEL Osdz, OtLdhd | dzgjtesdwd 4 dBBI
HiStcOH .
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vsO" dzd &z dzd " sdz HtSH, ¢d BOtetsd ddz n
COtcdiddOlzdzi sdh 90 HERBE JdHOBPHR] Is ! dudf Ozf
Ldzj e dwd | dsBM) ¥ glCaffddvds s@m iy saag dztsds™ A
h Oo Oezdz. fsdzd dzs B’ 5 Bt Cts4 WW dlsfyd j dzlsed B
0.999) IsOoafqd¥% hkEHO, IsOD2dty Bdd td2” tStot
3.3. | Otedi] o&@zi ¥z dz®iiEN ez B S dd R &zOd

Al Cu4d, 5MgHs tdzDdrd dfef ®zd B ls to &7z d 2 [

[0t YOl d H ddpfisidis B isffefdfislz Y O OO dzd
COtodzi s ZOd O dzsABJABNPLEzO o iH ¢ tc O dz¥ 3B Hzd 2
s tc s defpd 7' d M S URdg0iz elaf ) d “e'tisd d a2 ¢ ddizO
"Ottstc Olsh bsto @@dEHO |

s Qi B"AEIO 7 dzz®RO B HEQ" sd OO dz¢R i3 R4S Mgl
dzOo H e Odzt dpdElzd@Istesdzid?2, €¢d Bt tts”"d SO
HOte OGP O8 Y GOPEEBI ¢ st Walbdps happ Gels ”
pk ¢d HOt &ezsHdkOd (3. 3) d i@} tsia@’ ts
SO"YdyYh Oo OdzH O iz O2@'ddy ¢30.te6H ts190Q) to HHED t&' A HOG

cs O A HxOs B OIS’ dedsde Pz 6 ff Addgz C B O o ° BJO tc 15 |
O dz¢ d3q dACR4BMgl dzO o H § tc O dzt deftelzd B Is eHs@N@fR i3d 3
fjhded” sH e[6lZH OGGESL 6 7 5
NOHO Odzdl © § digd’ s cft W d j dzlsa)' s [, k, ab, pkd &3z 5H d dZOd (3. 3

n, zOd Odzs ACUEAMYY dzO 9 iHG o Odzé s ded 2MMistesdemd?2 9 O 4
s © 30BN

J ¥ Hist6 ) 3
T KIL
fls o ts dzid| a K ORO% | k| kmotct | abker | PKROS
C Kc
R, Z@BO .
0,0 c1743 | 061 | 31289 0,44 3,17 1,41
0.05 51743 | 061 | 31219 | 044 3,17 1,40
01 51743 | 061 | 316,79 | 04 3,17 1,40
05 51743 | 061 | 31619 | 04 3,17 1,40
1.0 51743 | 061 | 31699 | 044 3,17 1,40
ClsOdsd £4910 | 061 | 31519 | 056 3,31 1,77
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900
OtasoH (Al)
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fls to ts dzfipd @ O dztOdz O 41 AB R BO

dT/dz, K/c
31 —————  ranon (A))
.................. Al+4.5Cu+1Mg
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e
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300

400 500 600 700 800

{ Offds 3i.4WOWG  So 5B OMsOEdd Mkt Ol &5 AszCO Wwd  dz0 d
T &Od O drARGABYGLED o i HE Okt BEELsdNd2 90 1 ls0d

sO@Y AS5N)
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[ OOt "JOz@@esBts SOCW BO YJBO"sd "
ndzCh Ooadd dOBEzdzO" tsd A dZzO, ¢d Isdesyd
cOteBJOokzdzi sdhd Stfd &5 &Od Odz B ded s d
ddzseo O Mbtesdmd?2 “"dMmtse COtHO hlkzH. 5 d
3.4),¢d BOWsd ddz n d&ZO Bt Mstesdmd?2 BzO2W

h zZH OBGzH

NOHo Oz D EPIs " 5q KGdsj dhals ¢, df BBz sH q zOd (3. 4) B
O dzé o3 dzflQuU4,5Mgl dzO o IHG t6 O dzs d3d deq Mistesdzd2 o O 4 Is O dzt
A5N)

[dnsed b, CA0° oS s 54 Vsl del
fg_izta‘;ouﬁd nI(Sd N (Ds| N/ (S WA - ‘S(t;;)@m“ﬂzm
0,0 676,60 0,97 1,22 0,86 0.999
0,05 676,30 0,97 1,2 0,% 0.99
0,1 676,00 0,97 1,2 0,86 0.9%

0,5 673,61 0,97 1,2 0,86 0.9%

1,0 670, 0,97 1,2 0,86 0.9%

ClsOdztsd 690,34 1.01 1,27 0.09 1,0

1 Oldi 0"tsd "dMmsBCkzdedd otBOMIsOedd ¢
. zOd Odzm d3th @z dAd d@fiR4 , 5Mgl B didPrco GO tsh
Stz &z0”"5d (2.8) 90 (3.4) &GzOo2vweEr E£O
siMddzOd "“"Ott 100 s MOBIs cOLHJHO, H Ote
@O dzH .

YdgsOaf dBehs"dHO d&oheasisdl,d COowaBd —d
OWL sdh d L'dveHs tcdl)jish Odxi@e e Mistetsdzid B 7 ¢ ts fyc
675679,

NOHO Odzd | BB ®OMsOWfolfz dzi sd" L ~EQEBDMEOE cLs)) B Ot
O dz¢ 3q dz4lQug,5Mgl dzO o iHG t6 O dzs dzaf dizd 2MIstetsdzd2 o O 1 Is Odzt
AS5N)

11

5 == ==

[ dY HiSte( v, S
fls te ts dzfn d
7 QO . 300 400 500 600 700 800
0,0 881,56 925,42 965,73 1007,70 | 1056,57 | 1117,53
0,05 881,26 925,12 965,43 1007,41 | 1056,27 | 1117,23
0,1 880,97 924,82 965,13 1007,11 | 1055,97 | 1116,93
0,5 878,57 922,43 962,74 1004,72 | 1053,58 | 1114,54
1,0 875,58 919,44 959,75 1001,73 | 105059 1111,55
ClsOadztsg 903,70 949,58 991,97 1036,35 | 1088,20 | 1153,00
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C’p, W/(xrK)
1150 4

———  DrauoH (Al)
...................... A]+45Cu+lMg
—————— +0.05 Sr

1100
1050
1000
950 ~

900 {Z

850

300 400 500 600 700 800

t OfBd 13 58 OMis'Cotafafic ®B 6 dsd O zdid sHOd O dzv AdRLi4EHIF1d
ZOo HY 6O dz* BEEzdBlstesdzd2 o 0O ASNdztsdz (Al ,
It IsO¢w BO YJd&Ok"sd "dMmsehZH O |

ISOi ted e@aed PIsd RkzdzCh Ooadd dOBzdzO" B( TX &
BOttsd d ~ Odz® dzdhdzdc?0dizt difldadd® 4, 5Mgl BB ddzise
BzO2wdz COHO hEzH.

1 Oldi OdMmtse " dffd Ldgls f W OtcdZdHd " dd =~ dzO«
"OtesteOls HOL twOMmdd 3. 11 Oty ds dzls & 'sdzdodz b
B3d Hd " OdgH , Cd "Ods dqdzse O Mmbtchkadpg@Ols OB
GOtcHdHOdzd cOttd3ddOkzdzi sdn o O . CamadW W d il d «
Al Cu4d, 5MgHl ¢ Qerosffdzd) DicH O d3j e OMis dzO dzH .

o, B1/(M*-K)

120 - OranoH (Al)

.............. Al+4.5Cu+1Mg ,2,
—————— +0.05 Sr

100

80 -

60 -

40 -

20 A

l l ' . X
300 400 500 600 700 800
{ OMdsd 13 58 OMis'Culafafc O d Y d | 2l 1 d "daPd Odzs d3d dzd -
AlCu4,5Mgl dz@ o H o tc O dzt 38 zd B Is to ts dEfiPfi2s dp © 1
AllsO@Y A5N)

0
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[ Otc | OOy dzad "dMmtse "t oatBOMOEdd + dzls
OL "OtesteOls BOttsd n &Od Al Cud4,5Mgl B
1 Otesd ddz W tstodlBdz@B")tsd d fif I3 W H @ tc ¢ @telz d B @
Jqdzs j cteOz” 5 ¢ Otysd 0L dizi gk Y Fysd B tsHd
Y WIsQOdgHnIsdW sHO 6 OtcH dH OdzH .

1O0di 0"sd "dhseSkddd WEzdShdw " "sd Isj
i@HSO&d 3.9 90 tOmMded. 3. 12 BoOHO hEZHC

[H'(T)- H’ (Tp)], k4/xr S°(T)- 8°(T), KW/(xr'K)
. 1,0 1 7
500 Hamynau stanonii (Al) 7 Hamynau stasonii (Al) /{7/'
................. Al+4.5Cu+1Mg ,4‘/4'// s Al+4.5Cu+1Mg ‘//;’
————— +0.05 Sr i 081 ——-—— +005sr S
400J P +0.1Sr ./;/;' g i +0.1Sr 7
——— +0.5Sr / ——— +05Sr
il T +1.08r ///’ Qgg =T +1.08r
200 - Vd 041
100 - a) 0.2 6)
O T T T T T 0’0 T T T T T
300 400 500 600 700 800 300 400 500 600 700 800
T, K LK
Go, KY/kxr
0 -
-100
Hamysawu srasnonii (Al)
................. Al+45Cu+lMg
D00 TFETS +0.05 Sr
=nanas +0.1Sr
——— +05Sr
_______ +1.0Sr ‘
-300 - ) QS%
300 4(I)O 560 6(% 760 860
T, K
t OMBR.TI sk OMi'Gtafiic BRI T Jtcy Bdd + dzelsOdzf Jw ( O)

Cgates d g
Mmistctsdzind 2

90 { s@B3dz ( Al ,
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NOHo Odzdi I3s890MIsO@EE s AOPP d ¥ & dd g™ L H GO dBd S
n &zOd  Gedz® MCud,5Mgl dzOo IHF e Odzs B ded AMistesdzd2 0 O 4
s © d30AGN])

[ dyH tste g [HO(T) — HY(T,)]. x4 /xr B O to tsdftis T
fls t ts dzfi) ¢ s, s

n @&OM.| 300 400 500 600 700 800
0,0 1,630 | 92,030 | 186,596 | 285,232 | 388,367 | 496,950
0.06 1,629 | 92,000 | 186,535 | 285,142 | 388,247 | 496,800
0.1 1,628 | 91,969 | 186,475 | 285052 | 388,127 | 496,650
05 1,4 | 91,726 | 185992 | 284,330 | 387,166 | 495,449
10 1,619 | 91,421 | 185,389 | 283,427 | 385,964 | 493,949

ClsOdzts| 1,670 | 94,386 | 191,471 | 292,848 | 398,991 | 510,921
[S°(T) —S°(Ty)]. SV ( K)€ LB Otetly =

0,0 0,0054 | 0,2652 0,4760 0,6557 0,8146 0,9595
0.06 0,0054 | 0,2651 0,4759 0,6555 0,8144 0,9592
0.1 0,0054 | 0,2650 0,4757 0,6553 0,8141 0,9589
05 0,0054 | 0,2637 0,4734 0,6522 0,8104 0,9546
10 0,0054 | 0,2634 0,4729 0,6516 0,8095 0,9536

¢ Is Odzts| 0,0055 | 0,2719 0,4884 0,6731 0,8366 0,9860
[G°(T)— G (TSR € ¢ B @sd F

0,0 -0,060 | -14,0553 | -51,4364 | -108,238 | -181,902 | -270,708
0.06 -0,0050 | -14,0506 | -51,4194 | -108,203 | -181,844 | -270,622
0.1 -0,0050 | -14,0459| -51,4025 | -108,168 | -181,785 | -270,536
05 -0,0013 | -13,7733 | -50,7499 | -107,047 | -180,123 | -268,269
10 -0,0050 | -13,9614 | -51,0975 | -107,534 | -180,733 | -268,987

¢ Is ©Odzts| -0,0051 | -14,4125| -52,7590 | -111,054 -186,69 -277,922

(Ot OMtid d&zOlk dfi @"=8d0 He®EMEBEE] O &z dzi s d
sOuY g dd Wik dzS ) ddvdiasigdd & ¢ @B dsts HO dzsARG4BMIGL o
dz0 0 i ¢ tc O dzt dpdtsizd @ Is tefswERstkis fid &z ¢ OteH OB 8 2 H
CL WWdlkdj dzalsd SR&teds jORISIPDR s Is d 5 dz” St
B ¢z dzOH .

qQ OddO"B@f ¢ Otcdzdokzdzi s b 90 IsOD2dte
G Otc d3ts H d dzO S d @ dz® M@, MP1 dzO 9 H ¢ tc O dz¢ of3e[ Hzd 2
Mistetsdalgf{Rtsdz HsH © g3l sdfjddzls d H @ o 'HEDRD & dzOd
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Cdefnj dels o O M EY F t§ JOIOFL", YO Yizsldg” t8dcts € Odg Odgj €
B Otc s B O'tc@ftc i@ tdidzi €dsh W W Isfyd j dzlsd df @ty d3chHO
Ldessf dwd R dzOd dBlsdHts™ B OWIsGOMIs@B] BWOL t
o0 |BJdYHBLd diEdiusiejdunafiBe d L.Jdwzo" g[88Po OH
34 | Oted3d Ddz@zi WskfdzC MW "sd COtedisH d dzOdRd € d
AlCu4,5Mgl dzO o H ¢ tc O dz¥ d3e[Hzd B Otc d 2

em iz iz fpsfdv IsdSlz “ o dsasd ¢ OtedssW L dCdd oBOo sH,
CGOteBJ G zL Otetsdz "Ode s IsSOORJE (¢ @ s @UA
AnzdzzCClzdz ) Lts"dte d3j GOHOdzH. Rdz ff Otc Od3,
BZHO, =sHOEOH] BsOziHdB O~ 9o O B ORI sy
COtHO d&g[B8Po OdzH

v 0" dzddzd OHOBdYIsd dJdzds® dedh tsdz HtsH, ¢
n 20t Odzt dgdldefir4 , 5Mgl Bts ddzseo O B Oted?
dzj Mls. ¢d¢L " ORJdz MOBOB, HOWL HSdtOd ddz
Wisipd dzOd "30@&GeDIsg d Btstcd Oo o Odz kBT M @& 1§
BOHOMISSAROH O d 3¢ sded v Is Wotts” Oz wsipdodte H
GOtdisH d dzOd3d € oL | 2 d3dzO 1 dzls O dzf 5 @ tg 15 4
n ZO"tsd KBOL Skt "edifipe2e, SHBS HIA P O 9 O dzH

[ Ote ddz BOR" |idedlasdbo@ds qZOR W dz dzO 3z H O
n. zOd Odzk ezt @ecdz? dpdidequ24 , 5Mgl Bt ddzse G B
BBj h O OdzH . "OiL Odisdz, O dBO®?2 Y BadtsB Offf
sjtedRBsHJdZOBdSdd R d&ZO"td &BOLSEt HOt h Ot
d3j @ OtcH OdzH .

dL lsdfd O GOBSEOMERYOI F . @O R zdzlzCh Oo d «
O dz¥ d3d dACRApMgldzO o h f tc O dz¥ dedixizd R O t¢ ds20 das@y " tisjHh ©
hZHOOH . 5 d &3EN"] s, Stk 4y pkH Odglz s H d dzO[O ( 3
h OC iz H3@0Y j M dzd " sH C OtcHO d&j h O OdzH

[ Ot tOMBODI TGHB®e OMEOwEE OIS Miztei Olsd
dz0 3z dz0 " ts JAICUASMEBD fizO 0 IHY tc O dz¥ di3e ted 22 Qftxld d € s fr
y W IsOOdzH .
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{ Ofdd 18 | E&EC 0 Bk0 " L. daR6sk dOd@Hdg4syglaz0 e | d
HY tOdzé BE d @ OO daatz O 4| AB KD
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OranoH (Al) -
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______ +0.05 Ba e
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1 OM&IP.i | tOWdPpIs B Ofldndrded Plsd =~ OEPSANOIlIs B Otesd dzO
T &O0d O drAGABYIGldEO s H d L Ozt BE 2B OB RO deAlz O 41  Is
A5N)

FOtc Y OHOAR dddze O HO, Bts dMisdWtsHO (
Mzt Olsd nlzdzz Ch ©Oadd &kz @ isd &Iz =20d d

CGOtcdgddOlzdzi sdh d H sRts@dfr didldsf@d , 5Mgl Bt (dz
BzO2wd COHO hEH.
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A" OBIsd Bz Owic @ " O tc By ,mEsEERiEIS O ¢
GOtedRJOkdzi sdhd R Bz iz ®n d Z@feste@Edted S d
BB ¢ OSH.OH |

NOHo Odzdi D3.dO0s " t5d I dsj dela’taspf k, ab, pkd Bz sH  &zOd ( 3. 3
. zOd Odzs AIAEMRID b dH ¥ e Ozt R tled B Otcd2 90O 1 IsOdztsd
A5N)

0,0 517.43 0,61 312.89 0,44 3,17 1.40
0,05 517.44 0,61 323.68 0,43 3,17 1.40
0,1 517.44 0,61 324.68 0,43 3,17 1.40
0,5 517.44 0,61 324.78 043 3,17 1.40
1,0 517.44 0,61 325.78 042 3,17 1.40
Cls Odztsd 540.10 0,61 315.19 0,56 3,31 1,77

D BOI"tsd GHAsW WsdIlsimdE d otBOMISOcdd Ot
HOte HBdtOd &detsHddkzod (3. 4) Is Oo ffded 2 dd.
HE tcOdzt dpdElzdR Otcd?2 IsOD2dicHSHONEZHO dEzO2 W
| 82 HBHO "hEZHOOdzH.

NOHO Odzdi BB BA " 5d € 54 W& ¢, ipdd dzlslztsti d &zOd (3. 4)
Odz¢ 3 dAICU4EMgl dzOo H H O dzs e Ezd B Oto 2 o O { s@SMsdz ( Al

[ on sweEEed O, b, ATro | drro | ° féﬁtﬁfﬁ
H Qtedz@OM. MW (S¢ M/ (S¢| N/ (S{ A/ (C@ )
0,0 676,60 0,97 122 0,087 0.999
0,05 676.20 0,97 -1.23 0,087 0.99
0,1 675.88 0,97 1,23 0,087 0.9%
0,5 677 21 0,96 1,23 0,088 0.999
1,0 672,16 0,99 127 0,089 0.99
CkOdsg 69034 1.01 1,27 0.091 1,00

' OdBL O dz, 2O di O" s Y d iy O3y dadedizi I5GO :
"Ototre@udss R dzOd Al Cu4,5Mgl Bt ddzse O(
86



(2.8) 90 (3.4) 9@kt OBHORS zH®ED®dAz , B @
tcOmMdsd 3. 15 §jh dadtd detmdzidzi dgtOncts OO L ¢ Okt @
"Ot@lstcd@@ dzi sdh d [ d&ZzO" s 3@y O HREMWY Isigfs @ d3d3tE
sdatets C " FH6]di3j Hd " O

NOHo OBAR. | | 5B OMs OO G §t B d " ¢ &M/ ( S ¢ 7 sgOd
O dzs d3q dAJCU4{5Mgl dzO o H i e O dzs BE e @ Ot 2 o O TAO dAts5ahl ) ( A |

f ¢ Histed v, @
H Oz@30M.| 300 400 500 600 700 800
0.0 881,56 | 92542 | 965,73 | 1007,70 | 105657 | 1117,53
0,05 881,21 | 925,07 | 96538 | 1007,36 | 1056,22 | 1117,18
01 880,87 | 924,72 | 965,03 | 1007,01 | 105587 | 1116,83
0.5 878,08 | 921,93 | 962,24 | 100422 | 1053,08 | 1114,04
1,0 874,59 | 918,44 | 958,75 | 100073 | 1049,59 | 1110,55
¢ s Odmd 90370 | 94958 | 99197 | 103635 | 108820 | 1153,00

| sBOMEPBOB"tsd " dMtsBh ZH OJ L deGicciEif LN
SBOHOd Mkt Obd R k@St oKy Pl dzodzisd ¢
UT) B Otetsd 1o dzO JAIC®IKEMgk dzard H ¢ O dzs dzpdsd 2B Ote d 2
tc W stcdBz dzOd (3.5). "dimMtsB S OtHO hEzH

C’%, U/(xr-K)
1150 - Oranon (Al)

.................. A1+45C11+1Mg

—————— +0.05 Ba s
1100 R L5 P

——— +05Ba s
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1000

950 -

900 { .57

T,K
T T T T 1
300 400 500 600 700 800

{ OMd3d.T13 S8 ®fnis"Ctaffc @B 6 osd H o Ozl de@d O dzé d3d dad 2 d
AlCu4,5Mgl dzOo H f e O dzs BE 2@ Otef2 o0 | lsOdztsdz ( Al ,

850
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[ Ote tOfmMddd 3. 16 dOIsdi 0"sd "dmBd§Lkd
R zOd OdAICEYSMgIdzO9 Hq tcOdzs dw[tHzd B Oted?2 o 5B
"OlstcOls I OWLHO "N EZH OOz . Rdzso Od BGAfs d 2

dBlsd HAQUYS5MgL dzOo i d H b thelsdzs EdE o3) S 2z dzOH ,
BOWzOdzH hEZHOdd "Otetste®F. sdtets L dY H dj dzOcC

a, Br/(M?-K)
140
OranoH (Al)
.................. Al+4.5Cu+1Mg
1209 e +0.05 Ba
S g - + O] Ba
100 - ——— +0.5Ba
————————— +1.0 Ba
80
60 - 7

40 -

20 -

T,K
300 400 500 600 700 800

{ OMdsth.i3 sB OMK G Ols d €4 W% dlshdnj des@fd cOmks dekjdHdzC
AlCu4,5Mgl dzO o H § t6 O dz¢ k8 t2d @ @ OJRO dedhdz s O BOEY A5 N)

¢l Otetsd 3z ©2 v Hz0 WO velEBdixfizf o v , L dalstetst d
| BBy OBISO " Otetstc Ols, HOt O®@8Md BdMEsHIO"”
Odzs 3 dzagf ROz A eGR4, 5Mg 1 Bts ddztse Od B
COtcdzd Oz dzl 8B d CHA[tsfp s dBzSHJ ZOJOdZH3 . 4d) M IslEfC
G OtcH dH OdzH

v 0o tej ¢cd OL | OHa Odzd 3. 13 90 tOMmd;
ZOsdi 0" sd "dimse "t Wkdal MdO®" s OB §oss d d d
Al Cud4,5Mgl BB dqdztcoa ©Od BOttd?2 o OHO h izt

NOHO CBAB 1T | sBOMIsOcdd " OtetsteOlsdd Is @eidsyHefdzD d3¥f E
n ZOYtcOdzt BEGR 4, 5Mgl Bt ddzse Od B Otd?2 HOte 3k
A5N)

[ dpH sted [H°(T) — H*(Ty")],x4/xr B O ts saftsr
BOtd 2 daG U, S
BOM. % 300 400 500 600 700 800
0,0 1,630 | 92,030 | 186,596 | 285232 | 388,367 | 496,950
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R H ts dPOQ@H 9318

0.06 1,629 91,995 186,525 285,127 388,227 496,775
01 1,628 91,959 186,455 285,022 388,087 496,600
05 1,623 91,675 185,892 284,179 386,966 495,199
10 1,622 91,610 185,699 283,755 386,179 493,904
ClsOdzts| 1,670 94,386 191,471 292,848 398,991 510,921
[S%T) —S%(T)]. S/ ( K)G LB OQtelddy -
0,0 0,0054 0,2652 0,4760 0,6557 0,8146 0,9595
0.06 0,0054 0,2651 0,4758 0,6555 0,8143 0,9592
0.1 0,0054 0,2650 0,4757 0,6552 0,8140 0,9588
05 0,0054 0,2641 04742 0,6533 0,8116 0,9561
10 0,0054 0,2640 0,4737 0,6524 0,8102 0,9540
ClsOdzts| 0,0055 0,2719 0,4884 0,6731 0,8366 0,9860
[GY(T)— G°(TYL.SA/ € ¢ B Gzasd R
0,0 -0,0051 | -14,4125| -52,7590 | -111,054 -186,69 -277,922
0.6 -0,0050 | -14,0553| -51,4364 | -108,238 | -181,902 | -270,708
0.1 -0,0050 | -14,0498 | -51,4166 -108,197 | -181,834 | -270,608
05 -0,0050 | -14,0444| -51,3968 | -108,156 | -181,766 | -270,507
10 -0,0050 | -14,0006 | -51,2387 | -107,827 -181,22 -269,705
ClsOdzts| -0,0050 | -13,9916| -51,1983 | -107,721 | -180,998 | -269,305
[H® (T) —H° (Ty)], xY/kr S%(T) — S°(Ty), kY/(xr-K)
———— Hamymnau stanonii (Al) -~ 1,0 Hamynau sranonii (Al) =z
e 7 — T
PP e = %041 Ba 3 0,8 —i-s +ioaBE ==
—i—— #/0!5/Ba =z~ ——— +0.5Ba =
Il == + 1.0 Ba //// 0 === + 1.0 Ba //// 2
200 - /./'/ 0,4 - g
100 a) 0,2 0)
0 1 T : : " 0,0 . . . . .
300 400 500 600 700 800 300 400 500 600 700 800
EK 7, K
G°, kY/kr

—100 A

Al+4.5Cu+1Mg
+ 0.05 Ba

—200

—w—== +0.1 Ba
——— +0.5Ba
————— +1.0 Ba
~300 B) A\
300 400 500 600 700 800
7, K

"OtestcOlzE Qdzif QU2 (@Y B d {f dzls o I
Bis ddztseo Od
s Ok OJd

{t Ofdsd i3 sE®MsOcd(
L dzgj eedwd | BB H®atd O des gy -4 , 3OV 1
By sdmMO Bt | IsOxE)dz ( Al
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of Otc il Pz Ce Gas’ OCW BO YdJd&Ols” 54
COtedsdOlzdzi 5" d dzOBEZdz0d 1 sOdzsdz k@i S@dedC
Atsfh 90 ddzykzdzddz WkdeSC dw "tsd ¢ OtecdZ3sH d dzO d3«
L dB )R &Od  Odass dpdOdief X eGR4, 5Mg1l Bz O?
hEHOMGH. 'OBLOBEd, f(sdddsd’tj BO HOMI
f OtcOdi3j stc”" stets BO IsOotcd dEBtf38. HOYdY IsOofi

v 0" dzddz dgdh tsdz HsSH, C&d HOtt HsdELOd ¢t
1, 0% RZROMM. ) d dztse O(d I zZLi " s I O " O
COteWBrdzl sdh L dzZsOdzf v 90 { dzlstesfqwd n,
YJq®BOId 1 dzgjtcedwd | dBBM38 Otcl OC M OWLtsdh

mizem@dse d fj ¥ o3

sO0"YdyYytslsd kOIi tedB 0o dzedh tsdz HtSH OdzH,
Al Cu4,5Mgl dzO9 B SH s dgOls®azif'tiasd dh RistoL
st dZN@icd0) BO kOD2Ad Lk m&d "W Iy Sezk dzd O s d
WEdS fMdw "tsd ljtedtsH OGBS i OBwdztse OH OH
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f OMmisls Ot BO Y O2H qd d € ds¥cls O ¢ Qdg{HfBipfG3Hdz] dzl
| O " OteC B@®dzH Oz HEH JO OB HRS MdH" Oa dd
Odzs 3 ETCMUAPMgldzO ot itc O dzitfteliideH O Y H A3 € & dzOH .

M leizts 6) O B tylEs df 2 d3

"Odzdzd @&HEOMOB®IZO" s Is j » dzd € O dHO dislzGofrifHtg)
Odztsy O 3O dzr8 OO fiplE , fry fitzlfy @Geo ff BFOBZO dzie sh BHzZB © s d
MshlsOdzdid 3RO &I B O L OdzGL Odz IstsBiso Otc 9 O
LJHHJL OdzG L Odzd d S3@OD Ot OEalz@m | zdz®@y " d
d3j B B LIOEEZH dzOL OtcH sh Isd ts@izc CE( gy diz@3fsldsts taid
n, ZO"t HOt SCHEHERELdEORH B O0" Ookdwisd ¢ Od
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| ORI s Ote ™ sO" dzddz 9 © BO dzgdL tsd3 HOtetse
BzCOBBZOdzZ BjNIsOte + "Misf) d5j ¢ OtcH OH .

Ot ddz BB dOIsdi 0"sd kO"ydyslkd IsC
Odisd dzed 2 d dzOei d HE tcOdzt igddz Al Cu 4, f§ Mg t§ dzfg
BOttd?2 HOtt dBBz"dkd eOL" 90 HOtt "OttstOls
h ZHOOdzH . [ Ots OMmtsd ZOlsdi 0" sd BOHOT
sOo2dtyBdd {1 djtecdvd MOBROtcOdzSTCEo qH O ds
n ZO"t BzOo2wd' @@se @Jdhe EAAG@AE, O Sd H St
mMdMmisj BO"sd BB fMistets dzidzYC 0”@ h & O ¥ B3O GO :
MOBOtOdetsC d W OI sdzh Oadd tsCfMdHh O B O dz

[ Ote BOI d3 | , sO" dzd dz" sd IsOi tcdB Oafdd
Odzs d3d dacf Qe dz¥ dididafu?4 , 5 Mg 1, CYOdefipd Af,dztsfy lOLE tt
BOted?2 kO"ydy hEkHOOMmls, S dizd Mtedei Qiisici d 'BC
sCiMdHh O BO n d&Od HBtetsd BOtd?2 totsMmls
OBz dzOd Bts COdZMd?2 | Oaw OO dEiA g lOt Hdik
tc dddz dzd " sz " O zelzOte ROV D f dzdzdzy € 2 dzO dzH .
GOtHdH, Cd ddztsoa © COtHOdd ddz kdemkzt”ts
ZOL Otcte O tsCMdHN Oadd R d&Od deBlsdHtsdtets L

v 0" dzddzd KBkzytsdmOedd =R kM id e dts dtc EodQ@
sCMdHh Oeadd A dzOd Odzu GEdzd BEOBHCHOF BEM( 1
YOktste nzdzsmMO"tsd dBz"dds BO HOMIS tso OtcH O

-BzO2Wdz2 GOHJH, Cd t©OQoOdzHd tCMdHubhC
cdfjteBsdz dOLHJS BEZHO, Mkipd®©isd Y dz0g
Y Otctstc HBGOH,;

-mMsedls Sz HR, dzOd HBtesd BOted?2 dzadmBOls
MstesdzmMd?2 ISOD2JicHBHON ZHO BBMEkztcl OlslsOtc t

-"TOoRykdzeddz 301 dzz 3 e OtwHdH, €d ddztse Od
BOted?2 (HOt iII'EHEZBPBH@®HP 580 [OD2dteslsd
sCMdH" Oodd df BAs dJda@ ™ 59 OtHO i) tcOMBsdzOH .
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[ BzLddhtcj dals e j detsW OL Oadd BO" MEzdslsd ¢ i
COdzind 2, Mstesdzmd?2 90 BOttd?2 dzdhtsdz HTESH,
BSCMdH"ts 90 cdHBS fi)d HdziAD; CuP; BIgsezAl (0800 dz
CwMgOs; AloMgOs; CaALOys; CagsdVg.oo0Al 10100017 AizMgOs; M0o.36Al2.4404;
SrAl4O7; MgAI204; SrCuQs; Al2O3; ShgiClo.godOs.4 SiClessAl7.4, STO(AOs)y;
CussO; Mg(OH); CuAlOz;  (Mgo.77Al0.29) (Al 0.88dMgo.119204;  Bap(Al2(OH)1o);
BagAl 20%.

[ O iz &3 Ofls, Cd Otzldidndz@dzHs@ o Do Sd3j - Is
B sOoatsdzOdzH B O | OtcOY dzgd S ddzjIsdSdd SMmdr
~zmemdwisd YOBOId EMdH crRO® 9@ tdyd takzCQfL jOt
B S ~nmMdwils” s& d AL dS B d  dziiz tc " ts 9 0
Codej delstc Ols BEY FOE&IBJH AR 2O o9BOMSO dj
Mkt Olsd BECMdHN Oadd R &O'jcitetsted)s hdje "y ta
Cd tdz B s cxdddxgElifizde dH Quscd B tgH ©  d3j ¥ B OHuss | C
"Oi g dizj"Cted d tSExF{dOH dFO BB s Odzdzd E ORI dlz Is©
MOteWh EHO edRSE sS"iPH 112@QYIsj Cd ddz IsOdesl
d3d " ©9 OH, YOBOIsd "tsffddzhzHO Ldy 90 kM
ostcdHh Ooadd ®E¢Mdejd BO MOI”"d dGidi@dzdz
sCMdHh O hdHHOIS d3j G JtcOH .

cRdz "sdzOls &GB- HEHGEH ] BjhNIsOtt BO da
Histetsd WO sdzdesSC dd BOdZOdzHd MOI” ™ Btsh OH
90 Bt BEMJdejdz SO dzd BOXZOZH § O2 9 Of
Hstetsd | dzj tec@W@S Ctzidas[H dsCldndH  OL 1 dgj o W
| zusd’ OMmMtsipdd R &zO § OfmislsOte dzj Mis OdzH , ds.
YOBOId BSMdH" sOi Mdted | dHH tOMtsdzOdzH
dhytsteL Oddz HBRddz d&3j " Oo 10 deH,o tstedn dls @eldis’ fitst
BEHO, OL i d"0Olsd =~ ddde&[ass =rfij.dzj8 8V]Qi sdz 3

Ot kO"ydyskd &t EBzO2Wd ¢OteHdH, ¢
BOted 2, Cd HOte IsOw¢ded &O"Mkzdtslsd ¢
He tcOdzé dzd dz A IH &k 43¢5 e 10 dzH B3 IsOo BdzOdzH
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Bz sWdLOIdd SCMdHd Odzt i3 dePB s Og O was dzt
BICtesC OOZ" 5 90 tts” "sd ckzL Ot fO2HB K
"Oos BO titds BO RAs @0 od@jdsiO drdd todf3 jdeED fip
fMztci Olsd BCMdHN Ooadd &5 &O o OHO dj teOMmt
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1 1R 5. uvd " DROR 1 JU[1 HR[JHUPURSRR M~ [ ¢
AICu4d5Mgll ¢ 1 3ROST OJ ST R1TRY so¢furRB, d"wuUl [t
Io s0tre Mol "ot L1 RIrOZUT O

5.1. uvOi Mdted ddztse Od ¢ Odefipdj2C IBtes ey dsvtso
n, zOd O dz¢ AdRui4IBNIG1IdzO 0 H ¥ tc O dz¥ dze @zf 2 sz "  Is
1 dzj S IstcNaf Is d

¢ Ote O2dzd L OdBtsdz HY O dedEBotfs tc BBEHEHHdsED tsSH ¢
AnsmMdwils"sd BORZOdHd dMmisdW sH OB Ots ™ OL |
&3 BBh OdzH, B O IsOotcd dzOL OtctcOfm OWL s Vv
LOdzG L Odedd iBjlsOdzdz" 5 9 OW I W O] fs@Bls"” ©
sO"ydy sl mndedf@” " Od3L Oditsdz d Vv Isd fiytsed[13L, B Gny. "
109. [ Ehs"dHO &BjhOeaOH, ¢d fjhtOWilsd w¢
MOBOBd "Odz L fhktete® "Odz dzOh zZHOdzd ROMI
Bj cOtcH®OB sq Oy sdMmMsHdj, ¢d OL "sdOntshii L=
Ry sWdgH, njdzj COdzsdz BEZHO, O"OBRBIwWISd d
¢cbL ddz 6 , sOdzOB tsIsd L O@sded dBwBztsMdte B O
CsdemlstelzC Md sdz” BZOR MEzMOdz HOWG ZzZO®MHBME ] =~
Edemiztc”" sd |1 O " Ot¢ kz de@sdabl), Mitc.Ccalt2d2d dzh H €26 @
BjsOotsdzOdzH MOL"d EkEmMmskzeotstedd =~ &O"tstets
sdz’" stes BOtesd MisdWtsHO HOt hOttsdlsde HE
[12, ) 155].

[ Ol &z s OfMmtsdz 2§ V¢ Plgdsth dzOL OtetcOfd d3j Is(
EZRdi Od L OdEL Odz OL BO2dz i3 tei@KH "OD g
baszdsdd dMmis " Msdist Cl§g 0NOL d de sdij” Hsdf” GHO. 3O tc ©
ddz d3zh Cddztsls B OdzOdzH B OtcH tsh IsOdzed iBERlY Bl d C
cfr Ote ddz MOl wCj OLud datc GaOPM s dd dzdslz ‘Isdods €
sOo OfMMMklsd ddizso © COttHOdzd EZdmMbkzte”" s5d d&OR
yedzddz Edemkztc" 5 BjlsOoatsdzOdzH B O IsOQotcd RO
90 WOWIststed L OdzG L Odaigf .0 ddOfmisOd Bitdded tctOdgt

Oh ddz B j WisgH0; 1880 d3ts
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Ote ddz BORhNd HdMMjelsOlmdw d&Olsdi 0"t
BsHdY S Oktsted Mohilstte BO ©OWItted L OdsL
OdztsH d d n. zOd HO@Odyy dgfPlzdCu 4, 5Mg 1l IsH{Otes
L dzj Clstetsdzdlsd NaCl BOttwOf djh Oo OdzH .

[dYHBtd? SO dIsOtcS dBd R @O0 H&GEM." WH Y
GOHdHO BEZH. [ Ot i OOYdd O"ydytl, I
HOtc HOoatd®d Ww¢ MtsOlsd dedcets” Histed dts dgd o3if iz
YOtesWesdiei OHo Odzd 5. 1) .

1 Olsdi O"tsd B OHOMIS G dd @ dzds d 1 O de®L Ofckzs]Is]
Al Cu4,5Mgl Bt dqdzseo O COd&md2 HOL &z"d
5.1 fjhded”"tsH hEHOOdMzH .

NOHo OFdd - | sBOMIsOecdd LOBsdedd f tslsj dafn
(L OdzG . BIR) dz@dizé B3 dzQuE,5Mgl dzO 9 IHE tc O dzs 3O dzd 2
BIYHEOEN]2 HO &z”"dlsd ! djClstesddlsd Nac

[Edls| | dHiste I @, Yydpo
NaCl | € Odzfy
- wo | 015 | 05 | 2 5 10 | 20 | 40 | 60
BOM. %

0,0 0,763 | 0,727 | 0,711 | 0,691 | 0,685 | 0,680 | 0,672 | 0,668
0,05 0,740 | 0,705 | 0,690 | 0,668 | 0,662 | 0,656 | 0,646 | 0,641

0,03 0,1 0,722 | 0,680 | 0,665 | 0,646 | 0,641 | 0,637 | 0,630 | 0,628
05 0,710 | 0,670 | 0,656 | 0,636 | 0,631 | 0,627 | 0,620 | 0,617
1,0 0,700 | 0,660 | 0,646 | 0,630 | 0,625 | 0,621 | 0,613 | 0,608

0,0 0812 | 0,773 | 0,757 | 0,/36 | 0,730 | 0,725 | 0,716 | 0,713
0,05 0,766 | 0,736 | 0,720 | 0,702 | 0,696 | 0,690 | 0,682 | 0,680

0,30 0,1 0,757 | 0,728 | 0,714 | 0,695 | 0,689 | 0,683 | 0,672 | 0,665
05 0,749 | 0,716 | 0,700 | 0,679 | 0673 | 0,667 | 0,658 | 0,654
1,0 0,743| 0,707 | 0,689 | 0,667 | 0,660 | 0,654 | 0,645 | 0,640
3,0 0,0 0,860| 0,819 0,802 | 0,78 | 0,774 | 0,768 | 0,759 | 0,757
0,05 0,837| 0,795 0,777 | 0,756 | 0,750 | 0,745| 0,736 | 0,730
0,1 0,825| 0,780 0,763 | 0,743 | 0,737| 0,731 | 0,718 | 0,715
0,5 0,811| 0,769 | 0,750 | 0,728 | 0,721| 0,715 0,706 | 0,700
1,0 0,800| 0,756 | 0,740 0,718 | 0,711 | 0,704 | 0,692 | 0,685
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IMorencnann 03011 3aur3amii,

B, (hs1ierpoan nyRparii-xJjaopuiii)

0.79
a)
0.74
0.69 - X
= —e ——1
+
ik == — ‘—F§
0.59
0.83 -
0.78
0.73 -
, —— ]
0.68 4 -2
—A——3
— 4
0.63 e
0.87
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— —o—1
-8 =82
0.72 o — +3
" — et
=) 5
0.67 : . : : : Bt
0 10 20 30 40 50 60 b MaK.

{ Ofdsdi 156 B1OMs Oc¢ d disisPdgldePdzd L Odzc L Odzd d L BHJ
AlCu4,5MgldzOo HE tt O dz st 28 5 S Odzind 2, 0,18:19,5 (A0 (%, 05
HOte k" dlsd 1 dzj Slstesdzdls® 0, B ( O), 0, 3
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vsOotc] WOFHowOad 5. 2 HJHO djh Oo OH dzd deO s
1 dzj Cstesnddddweoadd - d&Od Al Cu4,5Mgl BB !
3,0 ®&OM. %) | ORREZOEOSYEDOBdzH] BS s5dz 3
sOo2dtey Bdd &BEZ"dld 1 dzj Clstetsdzdls" BO ol
ZOBzH Odz sMtsdzls Ot G OtcH OH .

NOHO Odzdi Mk gz g wisTdeafl Odzd d ¢ dzj C stets R o Pz dsd dzch.
Al Cud,5Mgl Bt ddtse O S Odhd2 HOL &z"dld { dzj S

[ P'dls IqYHBthlBISJdﬂfﬂdOdZdZJQlSC{GCfs: gzt Olsd L
NaCl | € Odzind 2 (r. M. 4. n dz8s

n dzO E . . . Leop. " 10%, | K- 103,

dSOfr] . % CE.KOpD. Kop. Mm.C. pm. ¢ /2d3 G_ /2|_-d3'{
0,0 0.668 1.090 | 0.602 | 0.680 4.6 15.41
0,05 0.640 1.061 | 0.581 | 0.657 4.3 14.40
003 0,1 0.628 1.050 | 0.570 | 0.648 4.1 13.73
’ 05 0.617 1.041 | 0.561 | 0.639 3.9 13.06
10 0.608 1.030 | 0550 | 0.630 3.7 12.23
0,0 0.713 | 1.121 | 0.640 | 0.711 5.1 17.08
0,05 0.680 1.090 | 0.614 | 0.691 4.8 16.08
0,30 0,1 0.665 1.079 | 0.605 | 0.681 4.6 15.41
05 0.654 | 1.069 | 0.594 | 0.670 4.4 14.74
10 0.640 1.060 | 0585 | 0.660 4.2 14.07
0,0 0.757 1.165 | 0.685 | 0.7 5.6 18.76
0,05 0.730 | 1.140 | 0.657 | 0.704 5.3 17.75
3,0 0,1 0.715 1.130 | 0.646 | 0.695 5.1 17.08
0,5 0700 | 1.121 | 0636 | 0.684 4.9 16.41
1,0 0.685 | 1.110 | 0625 | 0.675 4.7 15.74

1Odi O"sd BOHOMISBOHO dzdh sdz d3j Hd " Oc
COdkMd?2 HOt kOwSded ¢ HEOEO ® ded dg dZfl2 Qu
fslsjdhd Odk” 5 dOde's,lsld)d dzhOO o o O dzcti Pis Is d dza
jfOMNde Olsd™Y kOHtdi Odz BO MO&lsd Y d&C
BOttsB Ote d dz, Is O mdted dsdz” sq n dzts tc d H
dzdh sdzi d " OdzH O " stets B O MOERsHM ydf 30" . ¢
BzO2Wdz ¢ OtHdH®LEHAd] d B d&ZO B O 5Ot d
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Mzt Old EBzdBdd L Od& 0 Bdzd ©f)ls|s GPEY @dz T
hEHOdd Efbkzotstedd { dzj Chtesadidveadd GOt

[ Ote ©OM®B] 5.2 ot OMmdPdPcHddddicADE]4
BJYHBted ¢ Odfyd 2NaHGIte Bdsz " Stisdaftpiddzls e Ols fpd w ” t
CeOUds ddhtsd wGhedd"tH oRdissdze d&gj Hd"” Od
"sdkzOl"sd Bz"dlsd MOd dHOhEHO, ettedH
sOotcd fO2HOKGT OBOdP KsidOIlsdy WL Odze L Odzq
BzMtsdHOIOH BpPrdzmiskzeo sted d ftsdatets HOte &k
dzd MtsL OH .

K-103, r/m*coat

18 —
16 - el
14 - —e 2
) S\o\* o
((
) I I I I I I >
AM4.5Mr1 0.1 0.5 0.6 0.7 0.8 0.9 1.0

Ca, macc.%

t O Bdi ISt 20fMs0cdd Mkt Oldg® tcOdze (5O G 4 7.5 WO B
kzse O S Od&nd2 HOE &z”"dlsd NaCl: 0,03 (.

vs®tj C¢d HOt twOMdBBd 5. 3 HddOL @B P OD

L OdzG L O dzddz® fHiz3d dofcPedo dzs dfefld&eji?4 , 5Mgl BB € Od

Yy WisOPMmIsdzOIsdi 0" s BOtdRj sWH, €d ottedH dz

BO SCt”"dhd Ldudd i OttOY dzd SLJO desde Ocdde " txizlzCiyd

hZHOdd dBzy so d 3@loed] i ddiEolddteis Qdyjdisdislr Q.M s dz

LdYH hEHOd Ctdinj dzZstcOlsmdwd dtsd”" sd - d
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Lduydd i OwOY dz2d L OdzgcL Odzg HOte " ORzOd dzOd3
BOo i Hdvisd OOWwME R @ &Ols ddh sdz d&3j H ]
~dzgte IsOl Mdted WOl sdz HBN SO, tcOo OdzH d 9 (
hdHHOIS d&3j BOr " OdzH .

i KOp. '_I_ []: ,M[ﬂz

— 1
5.5 — 2
- 3
5.0 — — 4
m— S
4.5 —
1.0 —
3.5 -
[ | [
0.03 0.3 1.0 C NaCl, mac.%

{ Ofdsdi I56830Ms0cdd Ldudd | OOy de@ izt Gxcad,BMgl -
OL C sdzij dals tc Ols il wdfO N adCHZESYiHe W) ;d dzso O € Odzid 2 (
50 10 %O

[ Ote tOfmMd3d 5. 3 & GinAEsOf sAsdpsEmng(disHOd’ ded | o
R @ZO" s f jhded " tSH h zHOOdzH . B igh sSOWIHDH (
C sdzfd dzls e Ols iy dd'udd d¢ O deiedc , dzd  d- BOISIERH @@lkRded dH C
fslsj ded Odz”" sd L Qdds L & &ddf dzsPdsleild ez L ¥ H
3 h O OH .
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0 lzi, Al
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-2 i (I) Igi, Al

{ OM BT 5O 4% OtsPsls | dzd s5Hd ZOBIS dd OdsHdd § sdvied
T k0 Od BHGA4, 5Mgl HOt &z"dlsd NaCl: 0, 03%
in ZOEdH®BI5)iB(2 ddse O COdMd2, 00 EO8; %P, 1;
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d ¢ Otc, YHBEAA MO M$ @dzin @ WBtc slzOd O dzAIGsef 8adg2 d
2O ok ftc O dz¥ dpd@im] 23z " d Isd 1t dzj f dzticas@zdAdipsik] odysac@
s dztet® L O dp@uzigiEs @ 2 Hd s ©1 HHOmEffie &Pz d 2
n  z@AWuU45Mgl dzO o iHSf teOdzs dzchdAfid W SCBtsStcO ff Ol
Emlszeostedd 1 dzj SIstcesH HOte dzOIsdi Od L Odzg L (

[ Ote BOotedHd rn dzOd Odzt i3 dzdhb Ddizt Al Eadff2 , B!
¢ Odzind 2 | O "OQtetsdzgdHO "N EZHOOMISQte dgEE2d iz
BOXOdHd S Odzid2 HOtc dzk® " azlizs dzdzd MO D 1©d BZOdrittz
delsdHtsdd ®dz BO L OdzL Odz HOte k" dlIsd
OWLtsdhd BJyHsted COdznfd?2 Its 1 HBOlL O s
Bz ©O2wdz GOtHdH, Cd " Ot 3P dcEp O KAt
LOdze L Odzd d ~d ddzOAfl Cdusdls by 1, dztso 5B OMIs O
NaCl, LOWLUBdEROERODP &3j " O OH .

vO" dzddz dzgd M sdz HtSH, ¢Cd HOt 7 d&zOd Bt
hzHOded Ctsdefj delsteOlsimdw d dodz” sd dECosstdsddHs
BjlsOo sdzOH TMktel Olsd L Odz€ ts O dalf to 31’ qHdE taAfdipts d
ftslsj delmMdOdz" s + dzj SlstesH™ BO MOKIsd Yy d kOl
5.2).

5. 2. vt g ebfls Olsod Cof@fdzs d3d dAJCu4{5Mgl dzOe i d

HE tcOdzt ez Blstetsdzfd 2, GOt digkls df Ishfa T Idz

0t ddz vydmdd HdMmj ARGy @&BIJidD(ts
BO A d&zOd Odzt di3ddzed 2 d HA ltlcOuiz4 39 Mg glA© o i &6
| O " OQtesdzdHO M EHOOMIs, HOte disz"dIlsd { dz
s0Odzi dh "5 "Odee sz Mzt Olld s GURLJOdafs difd tsi €
[dYHBted MistetsdzmMd 2 d&z@ OBL st g dstsn 1, 0 R
vOi tedBO" 5 HOte RBO" dZkdz" sd NaCl Bt ¢ tsdzf
Odzi sd3 HSHO h EZHOdMzH.

[ Otc tcOWIsd IsO"ydytslsd ttslsjdndtshisOlsdS "
LOM@ead d tSLtSH Bt kL OhIsd o OY IsH AGsed OH @fetas dt
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MsOld ddets"Htedd ZOBzZO"t HOte Bz"dlsd
Bzhs"dJHO COteHO "EZH (i OHea Odzd 5. 3) .
NOHo Odzd] | 88 BMIsOGdd s Odfisdiaffdfd iUsOdzG L Odzd f ) 51 Of

T @z 3d dzdITu,5Mgl dzO o i Hef te O dzé dscdzd 2 Azt ¥ H ) Is to s dzfy d 2
Bz"dlsd | d&zj Skesddlsd NacCl .

[l [ JyHT ]l Oyls, HOYdJYO
NacCl s tc ts dz
HOt n
1/4 1/2 2 5 10 20 40 60
BzOM. %
0,0 0,763 | 0,727 | 0,711 | 0,691 | 0,685 | 0,680 | 0,672 | 0,668

0,05 0,724 | 0691 | 0675 | 0,654 | 0,648 | 0,642 | 0,631 | 0,625

0,03 0,1 0,723 | 0683 | 0,665 | 0,641 | 0,634 | 0,627 | 0,615 | 0,612
05 0,722 | 0672 | 0,650 | 0,624 | 0,617 | 0,610 | 0,600 | 0,597
1,0 0,697 | 0655 | 0,638 | 0,615 | 0,609 | 0,602 | 0,590 | 0,583
0,0 0812 | 0,773 | 0,757 | 0,736 | 0,730 | 0,725 | 0,716 | 0,713

0,05 0,766 | 0,727 | 0,710 | 0,692 | 0,686 | 0,680 | 0,670 | 0,668

0,30 0,1 0,748 | 0,718 | 0,701 | 0,680 | 0,674 | 0,668 | 0,659 | 0,654
05 0,740 | 0,706 | 0,689 | 0,667 | 0,660 | 0,654 | 0,643 | 0,639
1,0 0,735| 0697 | 0678 | 0,654 | 0,647 | 0,641 | 0,630 | 0,625
0,0 0,860 | 0,819 | 0,802 | 0,780 | 0,774 | 0,768 | 0,759 | 0,757

0,05 0,828 | 0,785| 0,767 | 0,746 | 0,740 | 0,735| 0,726 | 0,720

3,0 0,1 0,806 | 0,770 | 0,754| 0,733 | 0,726 | 0,720 | 0,708 | 0,705
0,5 0,795| 0,758 | 0,740| 0,718 | 0,711 | 0,705| 0,695 | 0,691
1,0 0,782| 0,744 | 0,728 | 0,704 | 0,697 | 0,690 | 0,680 | 0,676
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0.57 g e
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0 10 20 30 40 50 60 t, nak.
{ Omd3di 155850 MIs Oc d df B IQIdeEIA]@dzd L OpzcQd@dzdsH B OEHS d (
n 2OYtcOdzs BBHYdzGA 4, 5Mgl HOt Bz"dlsd NacCl : 0, 03 %
in dod dBEYiLes ;d dsd 0d flstesdzmd?2 (0, 05;

1, 0f.d9@) .
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10di O"s5d GO"EEHEHE.55H8 wHOP 5. 4 ]
COdHOfEHOO Oty € d OL tOfmds BOtd] SWH, O
R 0"t HOt Bz"dlsd djSlstesdzdlsd NaCl B
f slsd deid Odzd L Oxgled. k)OS ds LYSHBQE" 5 ke O

-E.B -E.B
1.1

1.1

T 1
2 -1 0 lgi, Al

t OMBdi s0.1 G.OPsIs | dzhdsHddZORdSdd OdsHdd f sdzvted
n Ot Odzr BMdZGR24, 5Mgl HOtt &Bkz"dlsd NaCl: 0, 03%
in &O0d dBEYiLEs ;d dsd Od flstestizhs 20 @ 01, ,006 ; d3@f .
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[ Ote | OH9 Odzd 5. 4 (d Otedzd d 'L @diac @ 'Oslzf d tc
Oz 5 dzd2d Al Cué® ERIge dFfERG d diso O fls to s ds
hzZHOOdZzH. ¢L dz2OIsdi O"ts BOtedRjtswH, Cd ot
Y d BOIlfadifs Ols Gzl Oh Is®ded L @ tets j @elipf O dz” s d dzh
q dzylb dzd dz o tstsjj g iQdEfOls ffdw  kj ¢ OtcH OH . R
Bz"dls”" s5d MOdzsi JHONEZHO B ¢ t5dzf)-f dalslRO Isthipcf
NaCl &zhs”"dHO hkHOOMls, ¢d ddhsd &jHd
HOt h Okdlsdlz §dldab ¢ @ L OdzOdzH © W C 0 j dzO s

NOHo OB miMmkmdwik”"sqd L OdcGL Odedd  H tzie Ozt 8T dzds
Al Cu4,5Mgl Bt ddzse O Mlsesdmd?2 HOE &z"dlsd 1+ d

[k IdYHBUlBBJde”(d?de;Bf ;dZ‘J 4 bztel OGS L
NaCl s to ts dzfn ( o ' '
n. 0zO Leop.” 107, | s B,0
_Eca.mp. _EHD[:I. ~Eno _Epn. > 2

BOMm. % ¢ /% | ¢ /3

0,0 0.668 | 1.090 | 0.602 | 0.680 4.6 15.41

0,05 0.625 | 1.059 | 0.570 | 0.650 4.1 13.72

0,03 0,1 0.612 | 1.060 | 0.559 | 0.41 3.9 13.06
05 0.597 | 1.039 | 0.550 | 0.631 3.7 12.39

1,0 0583 | 1.030 | 0541 | 0.622 3.5 11.72

0,0 0.713 | 1.121 | 0.640| 0.711 5.1 17.08

0,05 0.668 | 1.080 | 0.609 | 0.680 4.6 15.41

0,3 0,1 0.664 | 1.070 | 0.600 | 0.671 4.4 14.74
05 0.639 | 1.060 | 0.589| 0.660 4.2 14.07

1,0 0.625 | 1.061 | 0580 | 0.651 4.0 13.40

0,0 0.757 | 1.165 | 0.685| 0.7 5.6 18.76

0,05 0.720 | 1.130 | 0.650 | 0.700 5.1 17.08

3,0 0,1 0705 | 1.120 | 0.640| 0.690 4.9 16.41
0,5 0.691 | 1.110 | 0.630 | 0.680 4.7 15.74

1,0 0.676 | 1.100 | 0.620 | 0.670 4.5 15.07

1B owLtsdhd BdYHBEEd Mistetsdzd 2 H Otc
Al Cud, 5MgH* wigtisEdigd Miztei Olsd L OdkEL Odz 50O
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HOte BBIEH2D % f Ofls crdgl ClOBEOHE HOL 7 O
sO"ydyhknO dedL dBASH ( kOO BYBEBOGYNY Mzt
LOdzG L Odz” dz "L @R MOBsd YhdaOB ©OGE Gl @B
Odzts H d f dzftf dstsH d dzO d3d ¢ ° € [38] ( BBBAB] BHE'BH 1cO8 @1
Bts "Od3 o tsB OffplstO wdEj BlssOtO@IH,. L Y H h ZH Odeqd
ndzstcdH HOte BO" dzzdzd NaCl, dtseatsBOMSO O
| OtcOY dzgd L OdzGL OdzZ ®BBj G OtcHOH (dzgdce. tcOMmd3cC
[ OO d3 | ZOIsdi 0" dedh tsdz i H d ‘O dzgH
fMlstesdzd?2 HOL & &O BO §OMs hbkHOd] Nt
"OBL OBsdz, Y tslsj dmMdOdz"sd L OdEL Odzg, O
YJ&BO”"t5d ®kmeOls OD2dt djY B OdzH .

K-103,r/m*coat

18 -
15 = _,_\0\
—— 3
TR e
—@— 2
12 - —r\’\
—e— — 1
T _Jl__ll_ T T T T T >
AM4.5Mrl 0.1 0.5 0.6 0.8 0.9 1.0
CSr, mac.%

t OM&Rdi ] s OMIPEIdJlsd LJO d2e LdBFd O datCdichbbimllazdo i
H b tel® dzd dedtf Is to ts dgfits] 203@ §)03 (1); 0,3 (2); 3,0 (3 Ote B2 "drfj 1€ ds tc 5 dzd Ie
NacCl.

vOotej] Cd HOt ttOMd3d 5.8 HdHO dj M Oo OI
o &zO0d Al Cu4, 5Mgl OL € tsdifipjCdzls teeOtsEN@ i IO +
sSOD2dte Y WIsOded BBdz HdJG Ot d3j h O OH .
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i Kup,'lﬂz ’A.."}{l
55 —

5.0 —

4.0 —

%

| I |
0.03 0.3 3.0 C NaCl, mac.%

{ Ofdsdi IS5t B8O f e Gfewdddd | Ot OV ded 5. L @@z L Odzq di3q dzd 2
AlCu4,5Mgl (1) 5 s to s d&i:DD1 (2):BA13): 0,5 (4); 1,0 (D€ s dzfy j dels 5 O'ls f) ¢
L dzj Clstesdzdlsd NacCl

RIzso O dzO Bz H O dzdls OdStafBdf dm dBOO Ists 1, 0
BOo totheRtE LB[®j BlsOtc h HOdzd d&zytse ddBOIsd s
B SEdg@h. 5" dHO" 5 ddhsd EBjHd” " OdH, ¢d I
Mlstesdzid 2, BO k¥ 02dd "Odkh Oedd dzdfmBC
Odzs B dzd?2, LAYHBBEHQEESHGH]2 st 1 &EOfM.
Bj  'Otdedh EHBEZzo stcdd [ KO dzed B Ol BO L Odz

5.3. uv0i dted dazse O BOttd?2 BO Bdilskets

AlCu4,5Mgl dzO 9 H ¥ tc © dzt dsd dzd 2

[E"sWdLOd &jlsOdke"ts OL L OdafL GHz" d dfat
"OR dqazdst 90 "O® dqylsdmEw Oda O ttOd Bem d dis
HOte &OIdi 0d kOi ffdted &z"dlsd Olts¥ B
p02tktsdzh O 90 Cx”"dhd F tiRdy l4'CodO dgHs taidats
Gk dzsCidz MOdets Olsd BB dfEagtse O stz Cpa®Rds(d Si g
k) tcOMsdg@ Y d "'t Mts'BOte Mtsdz HOt dzOlsdi O
BRjsOdkdk"t5 sOEOY d&jY B GH 2 %S d O dzd Is @ ¥z dze] @
| O"sdedd B sOdzdz B OtctsB Ote Ofls. Rdz SOZOW
dyYIlsd mtscHOtc HABH , BOdSd ddzykzdzddz R OtetsiLsisd
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ZOBzHOdzd IsOi "dLtsls 90 IsOkedyd kMmid" dd:
tc sO”"YdyYy 990 CttelOteHd bkfmMEzda"td MHOKRO:
BOdkzOdzH B OteHBh IsOdzd Lk flskzomds@hdd{dz"eBC)o 5 t3ts ”
OWLOddwIsdetsSd ddzdsd BEtsMdte d3j Btsh OH .

[ O] OdostcdkgL © Bts L OdzGL Odzd d d3d Is O dzdz
CtentsdzO”" sd MOdesOls* "Odzdzd fkZztete® dzOV W I
BO"HEHCEZdZOdZH O f jhtcOWIsd IsjadedC° BESY
sOdz" s BO O&PB BN LawOlsd ~FdL BBOIsd IsOi " dLt
sOzAW BIfHHdd &BsSHHS 0 LdYH hEHOdd - Ot
ddz 6 , O"ORIwWIsd ddz BOMI OO Msdz OL MmMisc

Rdz dBkzh Cddzsls BORMEzMOdz B Otetsd Cdh o Ots’
d3d Is O dzdaS h OddgH B Bz"ddz Ofmls, Ljtets IsOdzOB s
Bl IsddiisH f ©O290MIsO OWL " d&jY B OH. [ Ot
1 "IsdYyi HBSteOH, C¢d dzO kOd'"t kMmlszeotstedd
HOte ®BEz"dls”"tsd rOhMddz, " OtesteOls” ydssa EattO® &
Csted HOWSL BzHHOLtts dzdets” HEStOdzH .

b BBsts  Is Oz tBd® &3 Hd " OH, Cd &BO"L HOt
LOdzG L Odz WO sdzZsOte B ¢ OteH OdzH. v Oty dh ”
90 fHdlklsddze d&Bj sOotsdzOdzH B O 9 02tetsdzh Oo ( ¢
tcOMBs dz0EaEOW®OIsdE dBOos sHiCts BO IsOotcd dzOL Otste

1 5 HOB®EOSh Isd (d dz, HOte OdRROdzdwd dkztsMmd
n 20"t OL bkOI Mdted LOdGLOd Lkffkzdk"tsd ¢
sts diMsdWsHOd Ijrdsdasedy "sd &z"sW¥WdL Ols
nzfmlskzi., d ts”""tsd MOBOtOdzsC d f Ofifds BCOAECH
BOtHBN IsOdzd EfMmMskzottedd L OdzcL Odz wGCj OL
Bj Bsk@E . EMzdz" s oatsBOMSO BO "bkMmkzMmdwisd
h QtesdIlsd OBBOdzdY Is” d dzlsd = 5BSC OHGtE3 O MdjddO@
nzHtcts HOte h Otsdlsd AzO2 W dz dedh tsdz dzsj Hd "
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cSd oL Eimzdz" s MOBOtOdesS 90O HOte
BOdkzOdzH B OtHESh IsOdad bkMmiskzoe tsted d - izl Isi O@dZ” Gste
BjBtsh OH. Rdz Q0 OdzH JBCtsded W Is dfj HABH'YOHHLS t
BzO2wWded + dzj B3j dzls " sd € d BHls @ dzdz,B Of OGS tg B &
Lz Sstesnddidveodd Bdz SOD2dte HBSHO h O Odzr
Bz"dlsd LOdEL OdzOdzH O L dY H G OtcH OH .

"Odzesd3d I O "Otsde BO bkOttSdBd d&BjlsOd
&3 O OdzH , ¢d &3 Is O9 5 dzO dzH tc ©9 OdzH O B @Istzfs |
Bz"sWdLOk™ 90 tCMMdHdtes Bj "IsOtc dzOBEZzZH O
Hd " OdzgH. Rdz EfMkzdz 20 IsOde" 5 EkMmkkze stedd d
Edstcd Ctsted tdtets HOt "N Owwsdb” Bz &z ts( sdzO
90 Bz"dk"tsd Octj MOMHorH PcBO HPEOBESHADL Ot

[ Otc ddz L OB dzO, BOtd?2 WwWCj OL 1 dzj d&3j dz
3j tO9 OH . Rdztso O COHOded ®©Bdz BO IsOts de
B3j s 0o tsdzOH Btsdmd sOD2dtey Bd g j "fisChids ts & ¢f +
sOh OCCkdzd YOBOI" s5d diisOEM Lo@s "¢ =H'@td ) G
zy sO"s5d OdesHdd BO" Odzdz™ ¢ OteHOH. [ Ofte
hzHO, bkfmMbkzotstedd EZdRBzdkdd " &O HOtL &z"dl
ddz tc dfmisd % tsH Oddzj edf) telzfs] "1 G EOds ts dz dzC
zOL Otcd d dz@Mis, @z d ddykzddd ®&jls0s csd
Odzt Bddzd2d dOes Bts AtMdwls”"tsd BJ "IOWd L
BtSh OH .

mzimezmdwils"sd L OdzagLOdz 90 twOWIssted {1 d
HY cOdz¥ dffld&ifui’4, 5Mgl BB ddzsoa ©Od BOtd?2 HO
BZOotedHd IO YyYdY YROde s 3z ‘Cdflic W ©@dzle dz 3z
h OtesdIlsd BO" tg° BO "dMmtse &jtcOosOH 90 B
h OQtesdlsd ~Ohdded L OdzcL OdOdzH O dMisd¥ BH O ¢

[ Otc | Ot OY dzd dbs X"QteHyO BOR,w ¢ d f tslsj dzf
HOte dBz" HlsgsNa@L Ohlsd 90yl IsOD2dte d&ijVv B
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HOoatsdsd W ¢ MtsOlsd dzdets”" Histedd dZOBZzdZO" s |
5.5 59 OtcHORM zdzdPOslalzH d " OdzH ©  d BE sdz d3j H
bilsted Oo dd MOI”d 5 &O HOt &k"degSs ke
YOBOId d@z"sWdL O’ 10@GkdiB0"” £ OdedfihOr dz O jOH
HOte o &Od deldHtsS 90 "Od HOt dOc&kd
dzso 5B OMIs O OL HOo sd3detsSC dd o OV Is, o3 'Odels
fslsjdnNdOdzd L OdcL Odzdd L SHBOR@z M) &dzdzO
"Sd&Ols BO WO sd&zh Oodd ©OoOdzvid § OMfdeh O
sCMdH' HOL sSOBL] kOXKSH Bt { dj Slstetsddls

NOHO® Odd tHe. M ISLO@ dfts[dzdsds § dzmd@ddL O dzd (f ¢ Bc,IBdASHBZOJ
O dz¢ dB3Pdzd\ICu4,5Mgl dzO o | Hd¥ tc O dzdzd39O L BdyYyHtsted BOtd? H
L dzj SlstetsdzdIlsd NaCl

le”quYHB ] Oy suHOYdY O
NacCl s otd2
n. d@zO| 1/4 1/2 2 5 10 20 40 60
BOM. %
0,0 0,763 | 0,727 | 0,711 | 0,691 | 0,685 | 0,680 | 0,672 | 0,668
0,05 0,711 | 0,670 | 0,653 | 0,631 | 0,624 | 0,618 | 0,607 | 0,600
0,03 0.1 0,700 | 0,659 | 0,642 | 0619 | 0,612 | 0,606 | 0,5% | 0,587
05 0,689 | 0,648 | 0,630 | 0,605 | 0,598 | 0,591 | 0,580 | 0,575
1,0 0,677 | 0,636 | 0,618 | 0,595 | 0,58 | 0,5& | 0,570 | 0,562
0,0 0812 0,773 | 0,757 | 0,736 | 0,730 | 0,725 | 0,716 | 0,713
0,05 0,756 | 0,717 | 0,700 | 0,682 | 0,676 | 0,670 | 0,660 | 0,656
0,30 0,1 0,742 | 0,710 | 0,693 | 0,670 | 0,664 | 0,658 | 0,649 | 0,643
05 0,735 | 0,700 | 0,683 | 0,660 | 0,653 | 0,646 | 0,635 | 0,630
1,0 0,726 | 0,690 | 0,674 | 0,650 | 0,643 | 0,636 | 0,625 | 0,618
0,0 0,860 0,819| 0,802 | 0,780 | 0,774 | 0,768 | 0,759 | 0,757
0,05 0,805| 0,770| 0,754 | 0,735| 0,729 | 0,723 | 0,714 | 0,708
3,0 0,1 0,795| 0,761 0,745| 0,723 | 0,717 | 0,711 | 0,700| 0,695
0,5 0,788| 0,752| 0,735| 0,711 | 0,704 | 0,697 | 0,686 | 0,680
1,0 0,780| 0,740| 0,719| 0,694 | 0,687 | 0,681 | 0,670 | 0,664
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IMoTencuanan 03011 3aHr3aHi,

B, (Oaerpoan nykparii-xjaopuii)

0.68

0.61

0.74
—r ——1]
0.67
— —2
—t -3
4
——t - 5
0.60
4
0.85

0.78 -

0.71

h &R

0.64 : : . : ' " 1, Ak
0 10 20 30 40 50 60

t OfJ&g9.1 1 tsB O M la Cosdgfdifzts & § dzfn (OHEL®0AS(H § Stc. . ) BH
n. 2O0d O azf AdRdi4iatigl dzO o H ¢ tc O dz¥ d3(l)dzds2e 5 @ to,dZD ) . 0,0%(2);
0,1(3);05@4);1050 Ote Bz " dIlsd NdJlE ts tc % wzdizly § dzls 8, Cds3F d% " (@
0,3 % (B) 90 3,0 % (9)
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' OBL OB dz, |dd@»ffatid S50 90 ©® | OHe Odzd 5.
ZOsdi 0" sd LO"ydyd ftlsjdfndOdzd L Odze L O da
HOte fj dz"dlsd NaCl ddd qetsfp Yy WIisOOdzH .
BO twOWlktstcgrddgCodd R~ dzO IO Mdte twOMB
fslsj dzemMdOdz 90 rEMmMEmMdwis"sd &z"sW¥WdL Olsdd
sOD2dte d&3jHd"” OH .

1dhsdzid " OdzH O" s5d L Odzc L Odz 90  OtcOds,
O dz¥ d3d dads2nafO dzs dAflddR4 , 5Mgl HOt &Bkzd Gézd Bz
fihdd” s5H §kH GEEZHZ] dd dOlsdEido "Bt BLOdYd s
BdyYyHBSted BOttd?2 HOt IsOteSded n d&O, flsj
L Odze L Odz™ sosLd fdksdde 90 twjtf OmMmde OlIs
d3j ¥ B OdzH .

Rdz sSOdfsts® dz dzd M & dP odsj Oitafis' dejHe @dE 2 B O B j "
Emlszotstced cf detzdzj S thts n. dzO 9 O B OdzOdzH h Iz +
LOdEL Odedd BO" Odzdz HOt Bz”"dlsd NaCl &izf

IsBOMisOcdd "dgbEE kdgizds@@des dsifd Ne@d 0y0F; V.3
90 BtsqqBO dOLOG RBEFEOHOB.Otcd 2 -2 8DY thdacd &
LOdG L Oded d 3§ dzcz@f APz 4, 5Mg1l dzOoi  HE O
BOotedHd ISO"ydy. Ciusts dihdvydy HJZ O@dad B Y H St
n, dZO ks 1,0 d&OM. %, Mkt Old L OdzcL Odad d
dbL &P KO dZzditsls B Otdj sWH, Cd OQWasted ™«
HOte 1 dzj CSlstetsdzdlsd NaCl BO WOIi sdz ¢ OteH
BBj e OMts dzOH 90 Mkt Olsd ®dates L dYH g ¢
ftslsj dehdOdz" s 1 dzj Slstesnddisdw o™ B O off3ddsis. d

Ot tOMmd3d 5. 10 ddhtsdz HBHQ Otztkf O G ls
O dz¥ d3d dads2afO dz dAflda®4, 5Mgl BB IsOD2dty Bdd
GkzdzO Hdc Ot dijh O OH. dbL dz2Olsdi 0" tsd
hZHOdd "dMMOd BOted?2 HOWL ISOOWErAPdn &G
HOte " Ot Mmj d&z"dlsd Is® Oy d'yehdEbee GsRHSO ( s
kjYBROB SO dz dkzoats”™ &BjiHd"OH, Cd ddts
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T %0 &jlsOssdzOH sOi fdted &kMeOls BO Efls
C"sddBsdz &) cOo OH, D 2ddes B @ded| 2 ) Bsls BBE@  H &
50 OCCkdzd Wolmtdd'Gua| Y fiflste” dh HisHOdzd dzzy ks
LOdzGL Odz, Qo OdzHd 9 02ttsdzh Oo d d Oltedz jdAOUstet
MOl”"d bhkddd ©jO0CkdodsSdd MOk”"d djls
Bz " dls ddz B0 O dzH  Bj ¢ Ot H OH .

NOHo Oz MmEMEMdVisGdafL O o @j CesR ddBdYodd 52 dzO(d
AlCu4,5MgldzO o H H tc O dzt 3B zd B8 @OdE? i3k "drfjl€dstcsdzdIsd Na Cl

1 rqyuse lsj &hdod” 5d|  wkw osqg
' Y aomqe | 4 SbEsmEdsty o L O L Od
n dzO Lop. 10%, | K-10°,
7, ~Etexop. | “Exop. | ~Eno | ~Epn o /2 ¢ /Ay
0.0 0.668 1.090 | 0.602 | 0.680 4.6 15.41
0.05 0.600 1.046 | 0.448 | 0.634 3.9 13.06
0,03 0.1 0587 | 1.085 | 0.538 | 0.625 37 12.39
0.5 0.575 1.025 0.529 | 0.615 3.5 11.72
1.0 0562 1.015 | 0520 | 0.605 3.3 11.05
0.0 0.713 1.121 | 0.640 | 0.711 51 17.08
0.05 0.656 1.060 | 0.596 | 0.663 44 14.74
03 0.1 0.643 | 1.061 | 0585 | 0.664 | 4.2 14.07
0.5 0.630 1.43 | 0.574 | 0.e45 4.0 13.40
1.0 0.618 1.085 | 0565 | 0.637 3.8 12.73
0.0 0.757 1.165 | 0.685 | 0.7 5.6 18.76
0.05 0.708 1.121 | 0.642 | 0.695 4.9 16.41
3,0 0.1 0.695 1.108 | 0.629 | 0.684 4.7 15.74
0.5 0.680 1.098 | 0.618 | 0.675 4.5 15.07
1.0 0.664 1.090 | 0.608 | 0.666 4.3 14.40

1 "0t hEZHOdd EfMmlskzotstedd LHE desQ de¥ dagfdddze
Al Cu4.5Mgl "Odetdd dise Od B Otsd dfasstzdcj
Sz 8O MBhltted &O” &z dzd @R s@L Odizlz,di3d datp ¢
BO WO sd&h Oodd ©OoOdHd OdsH  BzmsdHOL
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YOBOkd SSMdHdd LdulsOt 90 kfjskostklsOts
OL ®O"Mkdslsd ¢ Od” Odd o Ol lsSE s, h Off
50O Mdted k"t @dptezlse haz " s% dL Ok &) S k&

K+10%, r/m*<coat

Ii &

14 - J:\*\--___;

—e— — )
12 i i )
T {f T T T T T T "

AM4.5Mr1 0.1 0.5 0.6 0.7 0.8 0.9 1.0
CBa, mac.%

{ Oid i3 se0OMsOcdd Mkt Old L OdzcAIMEAEMGL dZ0 ok @ C
HY GOdz® BE @ Otcd 2 HOt k" §BIf1);0,&pP)% IsttsddIs d
3,0 (3) NaCl

i xop.'loz,.-k/.\I2

h
h
|

\

N

I I I
0.03 0.3 3.0 C NacCl, mac.%

t OMBAL.TH sk OfMisOecdd Ldydd | OtcOY dzgd L Odzc L Od
AlCu4,5MgldzOo H f e O dzt i3 i 2 B 5 B @1©BF((2);,0,1 BO®ME. (4); 1,0 (L
¢ tsdzfyj dzls NGy d W o
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Ot ttOMmMd3d 5. 11 ddhtd HBEHO "EHOOMIS,
Odz¢ o3d dzgf B 6 Odzs BPAHzGRA 4, 5Mgl1l ' Ckzdz® OL
L dzj Clstetsdzd Is dls ON a@fijls , 0o sBB@Mdsd - dZO"tsj, ¢
HstcQuo.tcy €d ddzsdL ste d3j cO9o OH, Bfs OWLt
~nOhddzedd tsdz), Lduydd | OtcOY dzgd L OdzcL Odz™ +

[ Otc diIJOfip. 12 h sn Q'O ¢ GEEfHdj dzfifd sMls Ol
dotcdHd kO"YdYy BB &IYHBted ¢kzdatsc lzdzd
B "OOOH, €d BtS LdYH hEHOddOdggy @dded tBI
"sid zZOe f{d s Is d dz¢ BO MOdlsd Yd B30I sd
"OBLOBsdz Bzhs"dHO d&j " O OH, Cd 3y f gPd .
#40OBOBd yYkdzddz IsOD2dtesls HOt tsdz Ofmls, ¢
Odzts HCAQAfi = BIFO § SIsj delmMd sHd dZORZd S ™ dzd B Ols B
sOOWd YJdd&OL"tsd Bz Ols ddsdyssd dj ¥y B Oc

15 dms@w saipzdzd §slsj difdsMisOlsds™ o0
2 &zl / ), HOte &Bkz"dlsd +dzj Slstetsdzdlsd NaC
Lz Slstesnddiidwodd n &6 de OGzzdpfdmpd 4], SdMDpl ,d
BOtcd?2 dJddzsoOhkzHCCsRGih Otctei@o BdEm@ h zZH OdzH
i tdBO”" 5 dzdh tsdz HtsSH OdzH , Cd ottcdzd ¢HO
"EHkHd 0, Ot W®MHO ©OO B "IsOtc hEZHOdd &k
LOdze L Odz” IsOi Mdted dHwBzMme Ols dj tcOMsdzOH. ¢
dzj 2IstcOdzdd NaCl &3jlsOotsdzOH Iss 28% L dVY H

Rdz Bj "IsOtch O~ OL tsdz BOted3j sW H, d "add ddz
n, ZO sOD2dt diBjYyBOdH: (lsjdhdod’"sd &k
sLH 90 ftslsj dinfdOdzd tsoOotsLd o 02tsdh O
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Peak Shift
Scale Fator
Concentration

| / lcorundum

Formula

Pdf Number
Figure of Merit
Total Peaks
Peaks Matched
New Matches
Strong Unmatched
Peak Shift
Scale Factor
Concentration

| / lcorundum

Formula

Pdf Number
Figure of Merit
Total Peaks
Peaks Matched
New Matches
Strong Unmatched

D Copper Magnesium Oxide

E Spinel, syn

Ct, Mg Os
41-1364
3%

30

3

3

1

0
0.108527
0.0674515
1.9

Al 2 Mg Oy
73559
2%

0.0801192
0.05%8236
2.13

F Calcium Aluminum Oxide

182

Ca AL Oq4
70-134
2%

199

19

19
0



Peak Shift
Scale Factor

Concentration
| / lcorundum

0
0.0178798

0.00356776
0.61

G Calcium Magnesium Aluminum Oxide

Formula

Pdf Number
Figure of Merit
Total Peaks
Peaks Mated
New Matches
Strong Unmatched
Peak Shift
Scale Factor
Concentration
| / lcorundum

Formula

Pdf Number
Figure of Merit
Total Peaks
Peaks Matched
New Matches
Strong Unm&ched
Peak Shift
Scale Factor
Concentration

| / lcorundum

Confidence Threshold
Matched / Total

Cagso Mg.900 Al 10.100017
76-2462
3%

63

6

6

0

0
0.143188
0.0875891
1.87

H Calcium Copper

Peak List

183

CacCu
41-1273
1%

85

6

6

1

0
0.0357043
0.0311841
2.67

PeakSearch Settings

90%
17/21



2-Theta
14.775
16.117
19.657

23.024
28.198
29.285
29.554
30.123
31.231
33.719
34.022
39.060
42.505
44.579
45.269
48.043
49.169
56.798
58.678

D-Spacing
5.9908
5.4948
45125

3.8597
3.1621
3.0472
3.0201
2.9643
2.8616
2.6559
2.6329
2.3041
2.1250
2.0309
2.0015
1.8922
1.8515
1.6196
1.5721

Search Range
Data Source
Trust Intensities
Allow Zero Errors
Figure of Merit
Apply Restrictions

Formula

Pdf Number

List of Peaks
Intensity ~ Width Confidence Matches

24 0.095 90.7%

24 0.083 92.3% F

25 0.086 94.3%

22 0.084 96. F

18 0.078 92.3% CFGH
21 0.082 95.8% FH

18 0.091 92.3% H

22 0.082 96.5% DF

17 0.095 90.7% EF

19 0.090 95.0% FH

22 0.092 97.8% F

534 0.103 100%

18 0.086 92.4% H

23 0.083 97.1%

220 0.119 100% ADF

29 0.083 99.7% G

16 0.081 90.9% BCEFG
25 0.092 98.2% FGH
33 0.094 99.8% BCDFGH

AlCu4.5Mg1+1,0Sr

SearchMatch
Settings
7to0 70
Raw data
Yes
No
Multi-phase
Yes
Matched Materials
A Spinel, syn
Az Mg Oy
73-559

184



Figure of Meit
Total Peaks
Peaks Matched
New Matches
Strong Unmatched
Peak Shift

Scale Factor
Concentration

| / lcorundum

Formula

Pdf Number
Figure of Merit
Total Peaks
Peaks Matched
New Matches
Strong Unmatched
Peak Shift
Scale Factor
Concentration

| / lcorundum

Fomula

Pdf Number
Figure of Merit
Total Peaks
Peaks Matched
New Matches
Strong Unmatched
Peak Shift
Scale Factor
Concentration

| / lcorundum

9%

0.921597
0.289189
2.13

B Copper Oxide

CuO
80-1268
7%

17

3

3

1

0
0.431404
0.254217
4

C Magnesium Aluminum Oxide

185

MQ0.36Al2.44 O4
77-729

6%

14

2

2

1

0
0.0441509
0.00956132
1.47



Formula

Pdf Number
Figure of Merit
Total Peaks
Peaks Matched
New Matches
Strong Unmatched
Peak Shift
Scale Factor
Concentration

| / lcorundum

Formula

Pdf Number
Figure of Mett
Total Peaks
Peaks Matched
New Matches
Strong Unmatched
Peak Shift
Scale Factor
Concentration

| / lcorundum

Formula

Pdf Number
Figure of Merit
Total Peaks
Peaks Matced
New Matches
Strong Unmatched
Peak Shift
Scale Factor
Concentration
| / lcorundum

D Strontium Aluminum Oxide

E Spinel

Sr A|4 O,
76-839

2%

52

4

4

0

0
0.0826294
0.0361536
2.97

Mg A|2 O4
86-2258
3%

11

3

3

1

0
0.156&3
0.0401481
1.74

F Cupalite, syn

186

Al Cu
881713
3%

74

4

4

0

0
0.0928359
0.0265325
1.94



Formula

Pdf Number
Figure of Merit
Total Peaks
Peaks Matched
New Matches
Strong Unmatched
Peak Shift
Scale Factor
Concentration

| / lcorundum

Formula

Pdf Number
Figure of Merit
Total Peaks
Peaks Matched
New Matches
Strong Unmatched
Peak Shift
Scak Factor
Concentration

| / lcorundum

Formula

Pdf Number
Figure of Merit
Total Peaks
Peaks Matched
New Matches
Strong Unmatched
Peak Shift
Scale Factor
Concentration

| / lcorundum

G Strontium Copper Oxide

H Corundum

| Strontium Copper Oxide

187

SrCuQs
89-502
4%

0.0615318
0.0493128
5.44

Al; O3
75785
1%

13

1

1

1

0
0.119719
0.0382723
2.17

Sri.81 Clo.go5 Oz.4

80-1223
2%

20

2

2

1

0
0.0436951
0.0325076
5.05



Formula

Pdf Number
Figure of Merit

Total Peaks
Peaks Matched

New Matches
Strong Unmatched

Peak Shift
Scale Factor

Concentration
| / lcorundum

Formula

Pdf Number
Figure of Merit
Total Peaks
Peaks Matched
New Matches
Strong Unmatched
Peak Shift
Scale Factor
Concentration

| / lcorundum

Confidence Threshold

Matched / Total

2-Theta  D-Spacing

8.065 10.9534
8.939 9.8842
10.165 8.6H5
18.280 4.8491
24.939 3.5675
27.441 3.2476

J Strontium Copper Aluminum

St Clss Al 74
78-1964

0%

107

10

10
0

0
0.283765

0.20275
4.85

K Strontium Aluminum Oxide
SrO(ALO3):

72-1252

0%

117

8

8

1

0

0.0814388

0.0213556

1.78

Peak List
Peak Search Settings

90%
15/ 21

List of Peaks

Intensity ~ Width  Confidence  Matches

60 0.074  98.0%
41 0.077 90.8%
33 0.077 91.5%
21 0.076  91.9% G
18 0.071 91.7%
19 0.078 91.6% J

188



30.393 2.9385 17 0.069

33.108 2.7035 26 0.089
33.411 2.6796 22 0.072
33.646 2.6615 20 0.073
38.307 23477 23 0.089
38.769 2.3208 253 0.114
40.523 2.2243 18 0.079
44971 2.0141 490 0.1
46.417 1.9546 30 0.075
47.134 1.9266 21 0.076
56.146 1.6368 32 0.082
61.308 1.5108 37 0.084
65336 1.4271 162 0.086
65.970 1.4152 45 0.071
69.014 1.3597 39 0.088

91.8%
97.8%
96.0%
94.0%
96.2%
100%

91.6%
100%

99.6%
91.3%
96.0%
97.9%
100%

99.8%
95.1%

AlCu4.5Mg1+1,0Ba

SearchMatch

Settings

Search Range
Data Source
Trust Intensities
Allow Zero Errors
Figure of Merit
Apply Restrictions

7to 70

Raw data

Yes
No

Multi-phase

Yes

Matched Materials

A Aluminum, syn

Formula

Pdf Number
Figure of Merit
Total Peaks
Peaks Matched
New Matches
Strong Unmatched
Peak Shift
Scale Factor
Concentration

| / lcorundum

189

Al
4-787
24%
3

2

2

0

0

0.0561278
0.102048

3.62

CGJ
Gl
DJK

A

AG
HIK
FIK
IK

ADJ
BDFGJ



Formula

Pdf Number
Figure of Merit
Total Peaks
Peaks Matched
New Matches
Strong Unmatched
Peak Shift
Scale Factor
Concentration

| / lcorundum

Formula

Pdf Number
Figure of Merit
Total Peaks
Peaks Matched
New Matches
Strong Unmatched
Peak Shift
Scale Factor
Concentration

| / lcorundum

Formula

Pdf Number
Figure of Merit
Total Peaks
Peaks Matched
New Matches
Strong Unmatched
Peak Shift
Scale Fator
Concentration

| / lcorundum

B Copper Oxide

C Brucite

CUe4 @)
77-1898
6%

143

15

15

1

0
0.0145577
0.0357538
4.89

0.0961907
0.108702
2.25

D Copper Aluminum Oxide

190

Cu Al 02
752360
5%

13

2

2

0

0

0.0089998
0.0154137

3.41



Formula

Pdf Number
Figure of Merit
Total Peaks
Peaks Matched
New Matches
Strong Unmatched
Peak Shift
Scale Faar
Concentration

| / lcorundum

Formula

Pdf Number
Figure of Meit
Total Peaks
Peaks Matched
New Matches
Strong Unmatched
Peak Shift
Scale Factor
Concentration

| / lcorundum

Formula

Pdf Number
Figure of Merit
Total Peaks
Peaks Matched
New Matches
Strong Unmatched
Peak Shift
Scale Factor
Concentration

| / lcorundum

E Spinel, syn

(Mgo.77Alo23) ((Alo.sssMgo.115)2 Os
86-85

5%

11

4

4

1

0
0.760678
0.641844
1.68

F Barium Aluminum Hydroxide

G Barium Aluminum Oxide

72-621
0%
153
13
13
1
0
0.0422966
0.0584195
2.75
Bag A|2 Os
2575
0%
67
4
4
1
0
0.0627487
0.0378186
1.2

191



Peak List
Peak Search Settings

Confidence Threshold 90%
Matched / Total 13/15

List of Peaks
2-Theta D-Spacing Intensity ~ Width Confidence Matches

8.375 10.5486 55 0.073 96.3% B
9.957 8.8759 56 0.078 99.0%

17.179 5.1574 28 0.077 95.6%

20.044 4.4263 29 0.078 97.6% BG
37.568 2.3922 33 0.076 99.4% D
37.829 2.3763 28 0.088 97.4% BFG
38.338 2.3458 359 0.134 100% CE
40.695 2.2153 24 0.076 95.5% B
43.618 2.0734 22 0.080 93.7% F
44.672 2.0269 160 0.099 100% ABEFG
50.403 1.8090 22 0.079 95.6% G
57.951 1.5901 54 0.079 99.8% BFG
58.944 1.5656 29 0.079 90.6% BCE
64.570 1.4421 83 0.186 96.5% B
64.881 1.4362 3874 0.082 100% BE
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