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SUMMARY
Barabash Olena.Modified epoxy building materials with improved

propertiesi Qualifying scientific workon themanuscript.

The tesis submittedfor a PhD degreein specialty 05.23.05 ¢Building
Materi al s andi Buildmg and CisileEnginde®ng).i Kharkiv
National University ofCivil Engineeringand Architecture, Kharkiv, 2017.

Epoxyaminic binders and omposites based on them for construction
purposes with improved technologl, adhesion, physical and mechanical
properties, resistant to climatic factors and aggressiveonmenivere developed
in the thesisTo achieve these properties, a complex modification of epoxyamine
binders with smalhdditivesof surfactants and reactive oligomeésgroposedand

proved

In the introduction, the relevance of the work is justified, the purpose and
tasks of the researclare formulated, the scientific novelty and practical

significance of the results obtained

The first chapter analyzes scientific publications amarks devoted to the
study of factors thatdeterminethe adhesre strength properties of polymer
composits, methods for epoxy binders modification aimed at improving
technological and operational propertigs particular the modification of epoxy
binders by small impurities o$urfactants organosilicon compours] reactive
oligomers, as well as methods for mydig fillers to create polymer composite
materials.

The secondchapter provides information about the used materials and
methods of research.

For carrying out of researches as a subject of research the binder in the forr
of epoxidian oligomerED-20 has been choserlhe polyethylene polyamine
(PEPA) was usedas the curing agentThe threefunctional epoxy oligomer
Laproksid-503 and the threefunctional cyclo-carbonateoligomer Laprolat803

wereemployed ashe modifyinglow-viscosityreactiveoligomers
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Thesurfactant of different nature were used rfurdifying of epoxy binders:
the nonionic Amirol M, the fluorinated Tridol FFF, the -cationic:
Alkyltrimethylammonium chloride and Cetrimonium Chloride, the anionic:
Sodium alkylbenzenesulfonate and Sodilaureth sulfate As the @ganosilicon
compoung were chosen polymethylsiloxanggh different functionality.

In order to regulate the protective and operational properties of the epoxy
resin, as well as for the production gifssfibre-reinforced plasticthe following
dispersed fillers were used: ammonium polyphosphate, basalt micrabesll
as fibrous fillers: basalt fiber and fiberglass.

In the third chapter, the influence of the nature dofurfactantsand
organosilicon compoursddon the technologal, structural, physiconechanical,
adhesrie-strength properties of epoxyamine compositions was stuBiasked on
the calculations and computer simulation, the gnefgntermolecular interaction
of surfactantswith the ED20 oligomer are determinedsing semiempirical
methods, and some regularities in the variation of rheological properties, wetting
capacity, and hardening of epoxyamine compositions from the chemical nature o
surfactants are established.The influence of surfactantsand organosilicon
conpound on surface energy and the work of adhesion of solidified epoxyamine
binders and the relationship of these values to the adhesion strength of polymers 1
glass and steel have been studied. It has been established that the addition
surfactantsandorganosilicon compoursdmakes it possible to significantly reduce
the viscosity of epoxy oligomers, improve tdampng ability, and improve the
structural and protective properties of epoxy polymers, but has little effect on their
adhesion strength andyshco-mechanical properties.

The fourth chapter is devoted to the study of the effect ofactive
oligomerson the entire complex of properties of epayine binders. It is shown
that with the addition ofeactiveoligomers especially Laprola803 significantly
improves wear resistance, bending strength and toughness of the polymer,
adhesion strength to various surfackss found that the formation of such an

elastic structure of the modified polymer is determined by the parameters of
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hardening ad the formation of a polymer networReactiveoligomersreduce
viscosity and slightly improvéhe wetting powenot much effectivelyimpairs the
resistance of the polymer toeliquid. Conclusions were made about the need for a
complex modification othe epoxy binder with the help of LapreB®3 and small
additives of surfactants amdganosilicon compoursl

The regularities of the effect of the ratio thfe reactiveoligomersand
surfactantson the adhesion of epoxamine compositions to glass asteel are
determined. For this, a full factorial experiment was used and the response surface
were constructed.

The acidbase properties of the surface of the fillers used and their effect on
the kinetics of hardening of epoxyamine binders were alsoestudi

In the fifth chapter, based on selected compositions, coatings for protecting
wood, metal and concrete surfaces, resistant to operating conditions and t
aggressive media, have been developed; A composition for use as an adhesive f
threelayer particleboard and expanded polystyrene has been developed, and
composition has been developed for using it as a binder for fiberglass plastics
Studies were carried out on the effect of atmospheric and climatic conditions of
operation on the durabilityféhe resulting polymer composite materials.

Key words: epoxy binders, small impurities changes, surfactants, protective

coatings, composite materials for construction
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sjteBs®Rj R O0d Yydsets OdOd L k.

[ sdz' H Y j dzdaw ftesosHddzd dzO Ctsdzid mlist
fMisdmMStsds §° H dz0o Odzals Oy j daddzW d3 1 5182 HAwu / Znex
l df tctsB z9o Odzdzv dzOH ' \Rdipdzs daHQ@irfy dzd = L e OL € O~
10 B3, J &3 ¥ o0Odzed HjWBSEROY ¢, his toL &

1 © H Odzd d3d Isj ted3gtsd3j -~ Odz’" ydzd n HisMdz' H
BsHEZd o dMsS §4) 0N sadgsitsd ddk Ok W t

ozL &zO3d [ M) IO Iszf ded ds yddesads [ 228] @ L dg
" dlsj oo Oz s Bf jeOlbkte, it LOBjLYjyk"
HjWstedoy' ~, ' odL dz0uGddd ClOj At jotaGjeitiasty oz

ltod Isj B jtOlskzte' dzO oR 09 dinuts Hobaf Maj  elsclj figtsdf € et
LtcOL 5 IsjtedBsMisOllkzeo Odzd L O BBY Edgyakydz I
HOo Odzd zOo OdAs® Y J§ dzdzv | &'0d30 dzd ' Hf so
4O Odzls Oy j dzdzv &3 o j dzdyddzd o dMsC s dzOMisd
slsted BOdzd »  H Odatf Ry detizf &), O diilj d20® wli®O 1 dzis ) o
HJWBtd3Oy" w.
s="
F, (2.7)
H jt:7 20 o Odzls Oy HidedRs," OH ;L %0 dZDP s zogd dzdz , 1 O
[sHEd odMtStj zOMmisd ydesfils® totsL teOR S5
E =2 1o
& | (2.8)
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His T tc' o dztso Oy dzgd 2 (BisH Iz dz o d fj & COjf delrfry 5 diag

[103iojdzdyd dz® o' Hdetsfdes’ HjWBtedOy' =k
l i dzduyM dglisL cOrtsolzo Odzd L O to' o dgV dzgdg” d3 v
3rRT,
Mc:?ﬁ], (2.9)

Hifinl @3bdzy C2dzV tedz®@ BOMO WicOGE d3j dzls © dzQizy®
' dz dg Mls! fiRd'kdid B, e M@z dz0 ¢ OL@& Qi Mls C
sj B jtcOlskzte® oadrtsHlz k gifist iy sdOtmded A d &
hts L Odzj ydlIs! 9 H fJtodictepH d tc” o dsofOsddidc?’
o dMCtsj zOMIsdydesmls® , [1 O.

224 1 ddzOdz" ydzgz e 6w L € fls: odna' Hdzd R ¢
CsRBfsLdy 2 odLdzOyOdzd L O HGfsBsEsSs
s j B j tc @ROAmd  * H 2O tclzy j dzdA &P 0 L Mz® &2 [
tdso ' MCtsL dd3j Iste Mmj ffdzjtcO o' HdesMmdIs+ MV
ZOo Odzls Oy jdedz? d3, h s HtsLoatdw' odCttedfmists
et HBfdtsetss @y dd f(ttseosHdlsd o dd
ZOf ey z. 10 HEfSdBsetsd tojtso MCL d &y
we de slstsdg efp! $dr ' Hddz, OC ° MstckzC st
dzO0o Odzls Oy j dzdzgv Ckzdz? €O o9HOoadzt ' s v o Mmd
"dBH S O tstctsdz. dm j BO toj B H N Sdz@ 3B tc®d My J
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1]

tdfm. 2.1. d4n] BO tc]j tsod Histcd oz tztc O MY 6 §

dzOo Odzls Ox 'j dizalaf ¢ OBtstc ¢ SH J detfedzk tey £ tmn jBAAld tdztg

-Ckdz SO, L OCt' {dl daOm sk Enesitaf(8|@ig @ 38 Is O
10-9 Oy ' dz' .

l dd3' tc¥ 9 Odzdzg? L O HBHBRBsSEBE tjtse ' M
Yyddetsds. v o3 tedzsz S sdzBEZ 1 d2Odzd 9o Odzd Htsfdz
htse ~° ' ojd¢ BERoe dzO 1 Mmd3 edhj obkL! €
ftiodlsdm¢ dztsc s f to difijsas@ydzch O dadz Is jitc BsMis Ols
oMisOdzeso dzt 9 Odzd Ctstesdzdmdzs 10 k& o j ton dz'

d = 16dd3), LO"  HdOdzz L " Mmlstedy daj &3 6, o
o0 BERE&ZO LOkkztjdO Is' d €d Bk odd3 teb o
Yyoh jygqg dzgj sBrn  Hdzl d&Oo OdzlsOy j dzdzv ° o d d3' |

9 HEtMmdz' HY ko Odzk t' Hddzlz. r dzv y! sets f tod
Lo dz dzgdoehd OtjIsdts. ltcod Htotsn sH Y J dads fi
f L dzOySk oCdz yodzd MmjSkdzHBdz'atc. o dldicdcs &
Yyomls d dz ftesB ¢ d d&O 30 dBi3d, My ¢ dzH B¢
Cedf sLdy’ 2 odL d2OyOdzd L O Wstedkz dzts® :

h=t P&,, (2.10)
HiP i dzOf oz fgdday 1D ;Mmj tcj Hde sSOtedW o) Isd ydaj
ftotsa SH Y J dklzWi, € sfggmis Odds ©,9 dL d&ZOyoO* Is* fMmw G
~nOtcOCIsjtcdMmMisdS OB ftese & d SO SCkdzr €.
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225 Hdzd &3 L WOC Ikt 89, hts of dzdo O Is+ ¢
O to' 9adesdy’ todz Mils! ttsL fsH" dzz toj ytse d dzd
SOOI d?2 Skl LdB3tsykzeo Odzdz?y o dL dzOyoOdzd L O
dzO f dztsh d dz* . ] wetsfls' fco jtolzsegC d
Odzt BsBstesMddz' COdese s ME zO ° Wiststes i dz
20 dzj g dzts”’ dZO Ldzjydtej dzz 59 § ton dzt i H
COBjIssdzj ste®. uvtsydz Mis! odds ke CwO2B9(d-
CtcO2tsotsets CkIsO L i3cQk & Bdzdgl dztp to ts &1 &2y d dgff §
f toqgf<90:

cosq:(r2 - hz)/(r2 + hz), (2.11)
Hjr 1 tc O MO ;dzi i30 ¢ ) d dz3@fdAs D" Sz

2. 2.6 g1dv odL dOyJ dedzv jdzd G J Isd ydzad n
mMe z0 ° L Olse jJtoH' dzsets L 9 0 W LLIASYEzcor0 dadaf' € s
{50 jton dzj o B) ,j dzj tc cif)ts W terolzfzm 6F)) tofipS &ERES g *  H ¢
JiseCmMdHdedr SBRBYBLIY 2, MCdvdts ° MisOd
d3J Is s H 5d3 -1 [j Xigrdsieodz’ [ 230, 231] LO Cklsts
tc' HJ dzO ddgw, dzdond dzizy sSsHisd3 MdHW yts’ CtcOf dz
hdzw s tetsL 90w L Odzedzy MdMmisy di3d te' o dgv dzr  ( 2

MmOtcOCIsjtedMmMlsdSd IsjMmlssadr t' Hddz dzOo j

v OB @21

sy sdzj delsd o jtwhidsjodi ROLOSI]ted

[ d &z u, G %, G P,
H
agr ! | agr | agroxn?
] sH O 72,8 21,8 51,0
(Isd dzjSdesagzy )| 48,0 29,0 19,0

(1+cosh=G( ., 3 + ., Q2 ) (2.12

(1+c9sh=0( , 3 +, 3 )
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Hils T f dlstsdBO o' dz dzgO j dditdd, W Cte@Dtsa ‘zv §
CteOf jdzr Ijflssadn t' Hdde (o . 0 det dzj
ifsdzvtcdzd ' HdMf jtem' 2d20 MEC ZOHBe " 5o ]!
o  Hf s " H dzts.

2. 2.7 rrdblL'adpf@add Yjls tsy' dzs & © & fmls ‘O
Bsdizd dzlsz fsweod fYtsdz i tcdzdm dzdlstsSC L O Isjc

2.2.8 wuwlskzf" dz Iso j teH " dzdzv d3OIs§ tc'- Odz'
WteOC y"' . 1l sdz' o3 tedz' LtcOLSd IsojtoH' dzd 1
[ SMstcOCzo Odzelz®y C 5O, @A, fWBotsH]dzd o Oy,
Hs f§sfls' 2ds’ &OMd. vOmMisClk dzjL Olse jtoH
W tstocd3lz dzts &

x=2"B 1o (2.13)
A

HATBOMO f sdz' d3j tc BT HRR®O MOC fif listdd T3y ‘te’lz; o *
Al HBdzv tots L Qiiglsig) dizts ™ %.y

2. 3 [ JIstsH( H 5 dz'-d3 ) o @aeY Y dzadfvn’ L d&k drO fr
fsdz gdtcdzdr SR SLdY" 2

2.3.1 JHdg * ¥ L dz02 9 Oy dzdo ' " d =~ ~ O
Btsy dzd 9 * Mls L Ofmilstskz o O dadaw JfsCmdHdad A
fsCtedlsls' 9, ' MddzO Ome&EjuL " 2da® d3d @2 dgtsH
f tsdz'-fil3j Hedzts 3 € O.

bHGEJ L' 2d20 B ydz' fMmis Csdif sLdy’ 2 ftod
o dL dzOYyOd&OMY 6@ J([tadu.1427.620 O) . 1 dL dzOy,
J IS MdfasdzHdg] tc Odzt d3tsB Stefd dz' € Ols dgts @ 15 ¢ d
dstcd3Odz! detsets o Htcdealz [ 232] .

[ d&zv o dL dzOyJ dedz?" OHGJ L " 2 dzs’ 3" ydatsmls
odStcdMmMissolzo Odzd MEC dzw dzg2 2 € EHzdz! € dh tsH ' o@ Ay
ftes@dd Mdzse " Milss Hdzw o dsBddylso © ME dzse &
f OtcOdzj dz' dzg' 2 N dz' Vs odes Bzdz@E sdalz' Wik elff3 B s € s
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9dSBsted MisOdzdzgy d3 o SH dzs”’ Hd MY j e’ ° OB tc Ol
[sted BOdzO ff dztsh Jdz®@ MC dzj 2 Cd BB Ay jgEHEY 5C

1t60LSEd Hdzw odftcsBlzo Odzdz?" 9 e tslstso dzv o
MlsOdzj adnrn. @B Y 0 j tcn dz' hts MCdzj s ¥ Ist M
OyJ Is s dzts d3, dz0O dzts i d dzd CsRBf sLdy' ¥ ‘ 9
9 ' HYBOo " Hdzgdd3 yddetsd3 dzO dzdy dz® . wCdzj¥® 90Ok
o jtornde s5° YyoOmlsdded. I dftcsBlzo Odadzy L tcOL €
et odittedmMssoakzoOdzd M jy Odzr des o dc@ts
W jtodydzO WistedzsO fftse j torn dz sBtsa YOMmisddz
LOBJ LY Jykzelsy o uMmiklsds Mis! (it Ssmiz §° +

0) B )

tdfm. 2.2 3 tc@olOflz' H dH Goj d CilgirR s o dg~ Y dzB6 f
O) HBB MW M d&zO.
l df tetsB Iz 9o Odzadzw LicOLGC ' &8 fHtososHddzd L O
2 dd3/ reo Hdzvw MCdwddr Cbkd ¢ 10 dzds/
tclz2 dzz o Odzdzgy tsy' dzg® 9 Odzd o' L 2Odz' dzts.
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i BLE@r KB j L' 2dts’ o ydshmls® tssddzd L
_4F
_,Odz’
HiFT oz 2 dz' o dzj Q4 { itiOxR)j ded( filifisdzg O dzdz'3.
tdLizdz sOIsd oditcsBkzoa Odz' ' HHOoO Odzd M
2. 3.2 s' dz ¢ Mmdzj sy’ dz¥ 9 O dzdzV o j dzd -
2O tolzy j dz LH' 2fdzt o Odzd By IssHBdR § tolzy dzs
[ 167] , wed?2 fdzvcecOf 2 odd3 tof HJ W steds
' Hdzsy €, wWCO LeddzO' s mw " H H" ' E d
L Olse jtcH' dzbe s f sdz' d3j t6 O, d0'dzj dgtg lAsF .5 I
ftolzy dz 5° ' Hdzsy € d odCtcdmistse zo Odzd
Odzt 3B Stcfddz’ C Olsdesc-650 6)¢ dBO d3ls ts 9 fich dztz® tc O B3«
fesf jtcjHdy 5 Ldzgjydtcr 9o0dzd Oyl lssdessdz SO Yyt
1 0 BHdk MmMiststttsdkz  zOMisd dzd kdzGdztsAmyljdw(s
o 3" Mistsdz sdd 0cUs A3 jlstddzm bPdBdzEC d4. O
1" fmdzv o dMmMkh o Odedzy fteslswetsd3 24 6H(J
f ZOMsddz® L OCte' § dzt 8 OkOM! bk M jy Odz dzt
oL dzOYd ded d3 toj  d d3ts ds: zOctc' o Odzdfvd3C ® © L
o' Hf s9 " " Hdes’ Isj &3 j cOlskztcd ftotslswesdy Ists!
hodHC  -3Nisg/ Adle HBB ¢ dBdzOIsdets’ s B3 j 6OIsizted
1" HAddzj dzdgw o' dz dese s C Ok f &zOMmls d dz
B CtesMS syDe ¢f dissydz Mlss HEts 0, 01 k.
vtseo h ddzO Me dzw dzets”™ ot dfOMs d Gz L 2% y tStfcds
LoOY o Odzdz" ds SO o dd3' tcs 9 Odzgdgv i3 " 7 ff dztsh
lzMlsddz0 MCdzO IsO wlso jHY jdeses L odwWL L
L ® Oy lzo Odzdz d3.
{ SLIcOREZdatsCS L Odzd "aSotza R Mdz® Y B zy j dzO W ts

20
20 ol

A

(2.14)
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Hjhi o' Haddzj dedzv o ' dz' dztSH & d3t6 Hel®dz! 1§ § ta leiofs

BjLdikzydtsets Odzs s tstefmddz’ € Ols dztsid tds 59 @ dz@z0

Me dzw dzs’ (1 I KddQ  dz' 9 € i touss GsWLOk bR tfaiy ;

' Hozsy €d.

2. 3.3 -d5j ALQR Y dz' g R Hd 4 tsfods ‘5] o' o ¢
MisOdzH Otclsded d3d 3J sSsH € Od3( .

v OB dzd yw 2

[jltsHdSd odL dzOyj dzdz? o dzOMmisd o sfls

| @ d3j dzlz of GedatRfiS O 1 {uv
[ O'PUzOY BiGR 5o ' jolsfo HAzO 1§ dzd 680673

JdzOfls d W s ff l4faf d ¢  dz

[ issdftcsBdz® @QEzhtsmis® 2 C " M 1101269
| S H G ] 820 dzdz" 465080

2.4 [jksHd &BOlj BOkdyds’ tsBteseSd toj
rdzv  odL dzOyj dedz? L OStdesd tedetsfls j 2 L o3
'H MS&OHE ' M ee' Hdsh j dedzv S &Y 5
Shdz’ v ZpOE&FGd Od3" dzdzd - SR sLdy” 2 o d
O¢ Iststedzd 2 d MY Jtod d3j dzls (P Aar). {fisdd
SR sLdy’ Y dzf o-@p bk H L dz® g ] ks M6 s
Ctsfyls' odnhn' Hdats® L3 dzdets’ (o' HGES KO [E2
o dL dzOyj dzdz' sO O0dzOdz' L', w¢ WkdzCy' ' 9"+
y=/ (CarCs). (2.16)

HyiL dzOyj dedz? o dzOMls d o SRICsT o a3 st & stely'ts
SR sLdy’

it " eodaWdgdgw tejcecteifm' ', hts sfdhmkzels: o dz
Odzj Y desfls® o' H CRftsdzj dzlsdzsects MEC dzOH Iz,
"PLAN", ttLtetsBdj dts’ dzO COW jHte" * daglf tstec

N = I O

=

(©)

-

y=h @b 0 ap wénao+i§< (2.17)

&g, i 1=
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HiXishdtso dzad et B QA S tddis;j tco Odz o Ot & 9 (
wWOCIktstelz.

l tosctc@FD" " HsSLosdzd dzO tslsted d3lzo Ols d ¢
CsHtsoa Odgdr S BtstcHddzOIsOR o dded ¢ dzO dzj tsB
fjJtj CdzOHEZ Ct5jW' y' "dals' @9 twjcetwejm =~ o {tec

ztsB kfMmkzdklsd yYjQtcOdgH s'ddP ISAN"Y teaskz d&zO |
HsL o sdzd dzs tslstedd3dlzeo Olsd to' o dg¥ dzda” tej Gtoj
ftecOCIsdy" . [ dzw fitcjo' ¢ L dzOyd d3tsmls
LdZOrsHddzd 266t HdMf jtem' 8 L O Wstodzdztss :

2 _Sizy} -;azlél(yiq Y )2
S{bj}‘T' )d= ncm- 1) (2.18)
lticd2dzvIsts 99 Oy Olsd, hts CtiW' y' ' dzls to
E Btse O

b2 s € (2.19)
HitTL dzOyj dedz? SCtedlsjtc' 8 wls! 8 HjdzlsO,

#lsOlsd Mmis d ydzO sBtesBC O jJCMY jtodd3j dzls Oc
By ssHSdZ 202 Qi ZOE - o .

2.5 [t € ts disH J dz¥ 9 Odzdzv BBHJ dz
9L O diBSH'

l HOdd?2 yom Csdi3f 6t lsjtcdzgy d3tsH J dzt 9 O dzdz
HddzOd3" ¢ d | dzj € Istctsdzdets’ s©O Olstddets’ fmis tc
hqesCtsets ftsh tej dedgw'. o HotishigGoty dgO daj dastay dzQlffs
dzj j B ' tod ydedfm' df oyQElitsodsj stsH ' & toisL ttOR & dz
JWJdCIsdoe dzd n ‘ Is 5 y dzd ~ o Otc’ Odzls' o oL o
odL &Oydilsd o d&zOMmlsdetsmls' tCtej BIn dBsdzj ¢
L OC s dzisls3’ o dzts fif) to d Is © deQidgrdzdzY d3L, 5B tlzdzlstso l
L OC sdesd3’ todets s * ftcsosHdIlsd Ctstej dzv y°
s H j dz8 9 O dzdzw tslste d d30 dzO MstezC sktc O 3"
Elsotstes 6 Iss Mw o JHiBECMdudetsdise Lo dwL k¥ yts
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HSBOo X, 0O sGV®j d&3d = Cd3f sdej dzls™ o, h s ¢
HEf sdite st fosetcOdRdestse s OCjIskz Hdzv d&sd
MdMmisjda Hyper Chem fMmletstc]j dz Istcd o d d3' tc dz
LoOwWLEY ysets L BBH WSkt ydddd HtsB O € Od3C

] HOdzs 3z to 5 G teoCOfdgdiEsalRlzm ISO@E § IS Jets S 5 ¢
B sSBH Bsdzy Cdzvtcdzts @ Bi~O0dz €, O IsOC s

CoOdzlsso 5° - 3. CcS (o d dzts, Hdzw 9 J «
B'dzzhj 10 Obtd3 9 odSCtstedMmlsOdzdzy dzj j A3t ' t
Y toj L o j dzd € d?2 Yyofm tLteOnzdzC 2. v a3z

LOMssmMtsozo Olsd d&zOf " o jJ &3 " tcd ydz® d3j ssHd

1 0" o j &3f * tod ydz Bl ssHd L tcOR 2dzS 2
[ 237]. v dedr ftotsotsHdIs! qw to' h j dedaw o' o «
L Sowmfted MIsOdadz” d3 ff j © dzd ~ dzOB dzd ¥ J dz ' f
dOf " oJ B " tedydedns dBBijlstH ® §JjtjH daf J i3’
o d BBOG O Is! ZzOB OGOIsts 3 dz" §j BONM dqdzdztse s
cORkzdts¢ btsets s, ftod ttsL tOREZdC k2:

-dzj nlskzs Is! MW G @OUr] dedef j D dzlfg oL O digtsH * |

odCtstcdmistso zs Is! fmyw MisOdzH Otcls dz' dzj 5
ddzj SIstetsdzdzd » BteB ' IsOdzj 2 ;

odStedMmistso z8 Is! Mw Hywe'! f OtcOd3j Is to
(f OtcOd3j stedL Oy*' v ) .

( Sy J tod d3d dzls ©dz' dz' f OtcOd3j sted EMmEzo O I
o jdzdyddz * CtstejSClskzsls! foBd3ddkzitses tojL kzdz

[ ilstsH dzOf " o J B " edydesets totsL tcOr 2dzS 2
B IssHOB], HBLotdY' tlkteddkze Olsd CtOh ™ t
mejls J d3. 1 OteOd3j Isted Hd&zvw digjssHEz PM3 BlEzd
C'dzr Ssfis® odH' 9 jJECMyfjteddijdals' @ L tjL kzc

l " Cdzes § OCjIskz HyperChem L odf OHO® yd
tc d £)3.
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