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suspended in bitumen

Yol
-
(=1

.
o
C
L]
o
()
O
g
Cr
[53
I%CI

$O 2 Pt rat 000
tﬂguoa%'ﬂaﬂo o DF
Cr g od a0 DOC s
~eR0oe Do eads

3

Stage 2 Microstructure of Cariflex TR
) 'a “\I
MY

/@ N
PS domains ﬁ%—\ﬁ %

(3 15%
-.\:11{:“ g‘xHubber

Biturmen

PS5 domains swollen by bitumen

A

4 f‘/
\ /{l %%_ §
] AL

/ |
III /|
Subsequent mobilisation
under shear

Stage 3

Stage 4

V4AA Vonk ¢ Bull-,8 ;5 SBS guis bolswe ol V-0 o leis JSio

ARY%

www.iranbitumen.co www.feedar.ir

[ www.feedar.co



http://www.feedar.ir/
http://www.iranbitumen.co/
http://www.feedar.co/

QW‘)"‘\:}@W)&'\:'.J}:J}; 451‘-;1-',°~\-5‘Cw‘j;§

2 e bl 5l solans (659198 90 4SS 8,90 yo |, Sldlls oK 3 ROZEVEID
JSiie glo s ) aSis SO llge oplaiols ploul 1) 18 pegiwY] slaboglsus ¢ o pliwl
5 o3l Gl gSas 5 ,Snis S &L Vb (JsSUs0 (59 L 0255 sl e [ o il ]
S yondy 9 53 Gla LSl 5150550 10 (gunie SleMbl (6,5 JU 58l slacgSiw 9 S
Forbas-144# |, lSea 5 LOEDEr-Y- - )l ISan 5 JAGEN).ci0ls a8l)] 15 suiS Mo |

(Vo) oS

» Pk B S 8 olS s g SBS (gidsd 0. o5 o5 bl Heimerikx
oL Jlews slas 5 IS SBS L oo 2o | slo yuBios )ls ooty 2o | sl 18 Slio ga 5
Saors oS 5 SO Lelasbciiy 6,5 Ble g (s5lwenl> Caio ;0 cdws jgbas.ailes STay
SBS 900,010 5 Y Jels

b SBS slapanls 55 b g 18 Aol a5 wisls ylzs VONK 4 Valkering
39 Sde s ;3 (S2)39d o0 ;8 (Ssls) Cliosaz ;0 42 FhB Sl 4 e
g o 0310 Connd pouls 5 = 5B drugl 4 ouise Sl yass pl(aoj 0 V5 FrS

58 0aS ol gla ey 1 omny il Sa VIS g 5 SoSelss, Slogas
Jol—o Jo joba.aig o o5 SBS Lol lais a5 u5laxs 51,3 axlllass g0
20 a8 oBin 8 eanSEM ol SBS o Sl ib o PE slabogle PEPP.EVA
GBS Sy oten 5 bl £50 50 ST 098 (0 03,58 Laplicity B Bl g s5luosl>
b oot Mol slo s 10 1) 6rm plp 48 Caglie )5 3 VONK Jlis jgboara il
Sgagadiolo, 8 andllaes yge 1) el oo 00,5 Wosl> jo jaul lgieas a5 SBS
5 ol S8 et 2l 58 Sagliei il lales )0 6 iy llasl sgng Wil Dliosas
Sl S b el o Cows s ouiiS Mol SlaSBS aliwgan(iale B plp 4o Cuglio
o 20.090 glaly I slol 4 e Gl Sew 18 caniS P!l sleSBS usjl i
Bad gbe,S Lyl a5 sl lp cul (Ko 8 0aiiS el sS(EB)S Ll
Lotk bl st o pliwl= S(EB)SHasl jasie ol 2

omla g ool oo Sl bl Selioge s Llxdsl L8 L LSBS ozl o oy bglses
Sl D 0gd oo yud Pl Suals o ge dniS o aS a;‘.élw SlYL slales yo (55l

YA

www.feedar.co www.iranbitumen.co www.feedar.ir J



http://www.feedar.ir/
http://www.iranbitumen.co/
http://www.feedar.co/

QW‘)"‘\:}@W)&'\:'.J}:J}; 451‘-;1-',°~\-5‘Cw‘j;§

ol 5l Sl a8 Salonl labolous (nl (1> )l ot 95 2 55 705 sl o35
b g5 b oo SBS 5 128 1y et S LB Jgr SDlelas (6,05 IS 4y 45 LoD
ol a8 Saloul 122) Jlo o o] Ken g ENgle

g osd olend ol bgle apwl SlnS 9,5 (sloog S 50 Wigm alwgar SBS 5 1.3
3B AT 29d (o0 (S Ol (0 Sl | g9y alews 54y (G | sloog S ploxil s
039 0] i odaliin (6555 oSy Se 1 5o Alol> bolsee jo oSws SLe Jloa
5 &35)99,50 lio sas Mol sl aiSTy sl yorly 5l ooliin! g, p Slalllan i
ol 00D 3S pole 23 (5l Sl g (Suel95,

5 Morisson.cu. | .3 ols 5 Sad s caglie Lial33l ool e | slo 3 o >
3 s g 0ols 18 s ;0590 23 L1y Slan LSl ST salie LS5 () Sen
S JBI Sz g8 polie (30,5 a8ld | alews g ot Sl S sj2 59 (o 5,5l Sonte
00,5 Moly sl e JBI .858,5 Glo B llS (s Spsainagl] o Friedel-Craft sla
g on 8Ll (6528 5B o jeuly (o 2STs el

> 5 16 Ghal3Bl Ceely a5 o0onnl i 525 5 SIS BLSIL om 5,S S9ete
S 905 9 St Dygos youly 99 52 058 8 mb slod 9 Vb Glod ;5 hoo g
Sleogas 10 455 Jl 050 g 48,5 118 eolatnls 50 (&)l ol j0 ol cin L)
33 Gy Sl Sgngy ¢ e Sonte g ony dails Lul33l )5 Lo guadis ¢ Cewl ondonalins

(S Bgd 5 g omb lales

IS abeed il o lalw s o T See jorly — 08 bgloee Sl ga &>
s b S9ae 73 S92 peek g bw 8 58 L g (o bgdlow —(55)05) b ey
Slge a5 oS 0 Blice 1B o perls 6,8 e Lial58l ¢ DM ol 4568 ol Lo
Job ool g i yin  SWlse Glevgazwiss bylsws 18 L (Thermoset) cowls 5

.A.;'"‘sn Cawd A ConSs alads o

a5 2 i 3] (53,55 0o G, o Logake auS o log slos ins
ity 18,9 Ol law i jouly— 18 bgle Mol by g 0950045 18 Lo

14

www.feedar.co www.iranbitumen.co www.feedar.ir J



http://www.feedar.ir/
http://www.iranbitumen.co/
http://www.feedar.co/

QW|)‘A§W)L§A:J}SLSJJ 451‘-;1-',°~\-5‘Cw‘j;§

o w, 36 aS wols las o) an o SUrEShKUMAr 555 ool Jglaie (s poss 5,51 ,8
cel 5085 Joe EVA- 3 bolie gl 00iiS 851 s oloieas o Jas o aiilyi o
Syl Cao B i dapn el o)y 96U (09381 09l s (SG5ele5, LS, s
Dl oo SBS - 8 bgla o

o Hhan cuiS Pl gla pods g 8 ST WIS s g Slog a5 S5, L8,
uu)} b ujjl.’ ).J ﬁ,._w._w oa.;.:\fc)l_»d Lchb)A...L )| Lsob..x} 6)3“9-;’) A_wbsn
9 )Lo.:.,o (_ng)A...b O d.b.") ‘Q‘)'S“"'Q 9 POIaCCO iaya.?u Cows | w)f)|).9 st)).gd)yo
Aiodgut 5 33,5 ino o3 | o oo | glacdlins T o e (gl S VoSt g 45,
.q.;o)S ul...a‘ LS“\S“‘-“‘. A LSLQ)L';:'-L..; Lg)..fJLu Bove NI ‘) 6)5”9‘3 OO

A

www.feedar.co www.iranbitumen.co www.feedar.ir J



http://www.feedar.ir/
http://www.iranbitumen.co/
http://www.feedar.co/

QW|)‘A§W)L§A:J}SLSJJ 451‘-;1-',°~\-5‘Cw‘j;§

S yoady cubzMol 8 gldondio Y-
b S99 Sluogas

oole G ylgreas o] Canl g o 148,518 ool 15,90 a5 o | Jlo o))l gl 18
L b 3 Dol adle ol Jlo poad bioe il B Jb 59 59,4059, ¢ (o Sigs
5 S poudks Sluls jlarwo ol ax 9,50 sl penls 5l awo T as b oy 5l eoli
a5 sode (loog )5 olusd alhdS dnd g0 ;0 pgatdr ool ool wyaid 28L 5L sle ey
L blie goog (il Jlo )0 aiiS oo Gudd g dalllas ool L oo Mol 18 550 p0
Sy90 4 A4S Soddoro Tl o ol aidly ol 38l 50 diey ol )0 oomdidiiie ygie QT
e g (e 2lo> 59y W8S s anlllas B ean S ol sl ey

A.aoy OM)SN)'JLSA)" 4\.2.0;96).5.’ ole LS’)?U 6)30)‘44‘

asls | ol U aalllas gl 5 cilises s SLSS | (lac gams ars 35 sl o b 0
— yorky OOalsi g 8 — el (639198590 ¢ 58 Dl—oga> Sl il (g9, » Byerdy 05

10 a5 W18 bles Byo aine onl )5 ond piiie fete pidi Cowload aid S IS 4y 8

oS Z Mol (sla porly Aglia 850 ;0 38 (6 iiin Axgi g 00D S fele 18 D95 a0 O g0

5 4538 dms aw b g Lol cpudlse SVEs 6510 5 ObS cpl Gl (ol 0550 o,0005)
225 &)l 8 eanS Mol (o oy (slas39lelSS g pole )90

AR

www.feedar.co www.iranbitumen.co www.feedar.ir J



http://www.feedar.ir/
http://www.iranbitumen.co/
http://www.feedar.co/

QW‘)"‘\:}@W)&'\:'.J}:J}; 451‘-;1-',°~\-5‘Cw‘j;§

&S youds 00l Mol Sgundgol 55

oduS>

Alein B 6)"-9 L§L‘°Q5fr“* Jj.c‘ )‘ 6“’}.’.9 &9 (PMBEs) S Foar Jyo‘ ).d owt)b | )ml.a
S 50,5 sla el laoly ool 51 S8 )ls 8455 LPMBES 5,5 solel (sl ol poi
o2 9 saSglS Glawl sl 13 vo (608 ygumtgal 4 WSSV 09380 ¢ S0 ol 2w | PMB
03ilo b S59)e5, Sloo gaa 3 dgugs PMBE 105380 aonil lg0 don jo .o | oy 5lons

] CaS 5

S8 Spgmdsal 4 Cond Gl wlgi 5009 sylate lagygead ol 51 S 52 adgs 5 (b
5 e jhew ol adss a5 PMB slo e sal Lo guases .o loe @lite ouiizdlo!
bl S5ss omsans ;> WPMBES > 0 ool oo 5z ol 625 slo s tsal
ool b odgr mp i Yaasns by ] oS (18, ¢ win 5SS sadizdlo! slog sl sl
3 000y Sew s @y polaieas 635l58 )90 JpSeend 2o WSOV (ygendsal (gl a5 S
ool gzl 73 (555 2o VBT 5l jeS e b jocky Slone 4y poely Sl (6 ainsy
Sgme jl ooli il b o5 glaass T8 50 Wl s daid lasielsd on 5l g5 (ol 45 55500

Wl S @ 39 dwo ,0F 390 (6 el

S ilmool> cBosg 10 (S meliaiige Hobas a5 Sl ans pai> sl LPMBES
)O oél.c.._w‘ 6‘)" )A...)La 6.‘)15 )‘ @YL’ u.u)ls omoul_....., LQUT 449_...%5@ OQLQ.._M."

il oo S8 (slael 5,5

o V-Y
L)"‘ MBGA d).w L)QJS u»-’)-"-i»-w g_i....i.’ )Q o oalazwl )d..ul.a uJ)JJg‘M @9.».»;.]9.4‘ ).»_9
ol 00l 8 ym0 G jlaa L85l slugcsln g, SO olgiedy SoST

Yy

www.feedar.co www.iranbitumen.co www.feedar.ir J



http://www.feedar.ir/
http://www.iranbitumen.co/
http://www.feedar.co/

QW‘)"‘\:}@W)&'\:'.J}:J}; 451‘-;1-',°~\-5‘Cw‘j;§

oolau! QT yogdle g ool b Slles los Jbl> &S50 ekas e els cely 195
Sl LYo 5l g a0 GRS slasl8 @l )3 Lacsl ials g oogo ralse,loes ol 5

¢ Cow | 00l r:)LC‘ )4.9 ) G JB.A‘ LgLib(_g)jo)‘b\.:‘ GM&J‘U'“’ ) 9o ‘)dﬁ b 9; as )#QL«Q
o5 2 55 C02 5 55LS Y 550 13 6> Yoors saiizdlol cllin belse G algs
Lglso adg a5 S0 00wl 277 MI[T sga> 0 5550 sloan s 5 05,5 4> 5l
Ol sl agm 9 00,5 9> 0)l5 ¢ o5 ;o ;8 €02 6 FolS Y dg0 0 Laid s, w ol

el 36 MI/T 90> 0
3 Gdes 5 428 5 15 ool ulsjse 1S o8gamee G 5o Luul il byl e ames G olsica
sl Lol Al )0 b yaaadgal Jlolgied 518 0 0 S A gil g 28 slrosl>
Clo Glp Olds sole SO glgieas 1) T g oo solaw | Sz plp jo Caaglie gl
2B oy slabglie 5l glotig goi.cow [08,5 |od was slajle gesle o s
Sgutn (5l 0l )G 015 o 48 ool 18550 S SIS L bosl> cole (ol ldgl
L sl ol 5loolaiwlisl 3 SCal 5 e b gloosls (6l o (6590655T 51 ool
S50 ag, i (0.0 8b oo pedy boa iMool 6,8 sl ygd gol aiile YU o Shac
oS cliwl SBgd Y wlie jeboas 9.l PMBE wl ool 5,5 ol 40 0dis 00 )5
LgLQ).Q*lJ}S 9 L);OL)}}—U)JL_M)‘ )‘ l.?)o T@ﬁ uyw‘swbd.t_wy ).a..9 OA.MSCM_»&‘
awil 8 50 5L ol sl Stylink g Styrelf ol lis cog a5 oogr saiuS s g0—us
Vave Jw 2ol jo (Chip seah)cdla ] SBgd slaasy j0 Vb & Slas oloul cuys

el 00 00 54 oMo

i ad mlio 4y az g b g Sl 380 Jlol 02y pas Oygo )0 g A ol 4 azgi b

Yy

www.feedar.co www.iranbitumen.co www.feedar.ir J



http://www.feedar.ir/
http://www.iranbitumen.co/
http://www.feedar.co/

QW|)‘A§W)L§A:J}SLSJJ 451‘-;1-',°~\-5‘Cw‘j;§

Jbo 3 Gomalgal 13 (5 Dorbeo A 390> )3 Sgnlgal 23 Sle (gam [)0d S Gl
o 40 i Sgd> 4O aS Cewlins u‘d..a u."w‘ M;)bs OOLC‘L‘Z..,.:‘O)&A L)LP )...u‘).m o Yool
sl ,ol oo 0 Ve sgas aSbullais 51,8 oolawld g0 S (pos s b slo b
PMBES .5 li0 A+ sgu 0 cuesd <o, @5 Loogs PMB g4 5l oolails 90 (5,08

gosionns | OMAA.J}: uLQ? )..w‘).w o Yool JL») 5o
9 3ds sy, bl g LPMBES 5l GgsS col b e 40 J—ad 2l )0
Oy LQ&.JBLCL: ) o W OJ.Jj )9104.: 9 od; &9)_.“) LQUT &_JL_»Qs_w cebd

U"‘ Jf»-AS )O Lg..\...lf J.n‘j.c- QO; ua.?r.w..o LS‘)" 0d C}La‘s OAMJC)La‘ LSLQQ}"‘”'J}“‘
Chip alazjl Jad slas )5 ;0 PMBE lace oS i 5,90 10 e g o210 (5,503

2,5 aaly> Cou Sz 444, 4 S€A

Y¥

www.feedar.co www.iranbitumen.co www.feedar.ir J



http://www.feedar.ir/
http://www.iranbitumen.co/
http://www.feedar.co/

QW‘)U}W}&@}S&F ‘_;Jo.:l.;a-\.ic)*\«p‘ﬁé

Syouds oulizMol (Sl gol w8 wdgi Y-V

(GO Awd dus 4 | a1 a5 ol p3Y 5uiS oo Cusmo PMBE 540 j0 a5 oK
(Y-) S8) oS

Wl o S5Y) Latex Post el a5 uSY b saiizdlol ¢y seasol s PMB. (gl ygnadsal
(5g% aslsl
Al oo S B9 aST LWSGY L o».&.».i)c)l.d

Aqueous :
q i Latex ! Bitumen i Polymer !
phase v K " K

S0,
(3%
Ratetetsd
PMB
£ T
& £
o &
Latex post Latex pre Emulsion of
PMB
Yo ol S
Yo

www.feedar.co www.iranbitumen.co www.feedar.ir ]



http://www.feedar.ir/
http://www.iranbitumen.co/
http://www.feedar.co/

QW‘)"‘\:}@W)&'\:'.J}:J}; 451‘-;1-',°~\-5‘Cw‘j;§

5 0diiS g, b ool S ylgica s PMB 3l oolai Wl L PMB slo g 5l
oolai—wl & LB PMB o> ,0 plasaig—is o aizlw yaudgol o Jgi glaa >l

390 adgi A Cu s PMB. (slaygadgol oo a5 loly o 01,8 ool jo o
Lraé.:.g O AJLM Lgud)sl_aﬁ )‘ oola__uf l_: LQUT J'_“)L’LFA JJW LQU?*_“‘J%‘
(5953lS slasbuw] 5l soliswl b Jlie jgbods) Wigds o oy laails 1S

QM}A‘ &_i_: ‘J“_:Jy QJL: 0‘5_’(;" L)“_iay )‘ oola_ul l_3 PMBE uy 6|)_> o‘) 99
Jsl G55 218 3525 6 8 Gge—dsel Ly ] Bgtone (LSl 9,0l e ol (g iy
Pre- .Y L, 5 Co-emulsification . —S5¥ ;leicas Yo ans syl (V=) IS_5)

(Y-) K5 ).098 o axzlis Post-addition ,SSY olgcas WSGY

o sl a8 o T alsim 0,00 10 g Ewl 5 leis PMB (lo g dgel el
DS elys S

03,54 PMB _oly s Ly (gl LamSlo b5 gl i « as8lsgugs (sl o inls Sl toguas
Sl 5 e e ple s s s 00 S e el ol a5 (VA e KiNg) o lus cus
= s U 4T s s |y ojlal (b eSO (g 55lb0 s sl sl
Al Ezn ((Sdgal cenSl) Joad 18 ol ojgme joaS Sl aBls 65519800
23S oo )8 ool il g0 LSS pol o sia VG| 18 00 58 joboasy (6590955 (ml s
by el Joadlgiws g a2 085 0 Jg Josme )3 oauS Mol sl oy
oSS LS el (gl aBlidgie ol PlsS it Gl oSy

gz a8]] 60t Dl

A4

www.feedar.co www.iranbitumen.co www.feedar.ir J



http://www.feedar.ir/
http://www.iranbitumen.co/
http://www.feedar.co/

QW‘)"‘\:}@W)&'\:'.J}:J}; 451‘-;1-',°~\-5‘Cw‘j;§

PMBE guvcas 7 V-Y-Y

Ol Je—ame il gl s o ib o a9 glLlo PMBE o S 5
Slaseio i 15 @l ab 5 ol Lol ol b ool aeas ¢ ilie o 3yl oy gem Jool
Jsa8 s ¢ ogmnlyal s Vga sl aloryo a5y 005 005 il 53 olgis ol
L g PMB gtgal Jlio jsbas) oauis Gl (g 55bd i dins . | Seew NS -y g S50l
d._wl.: usLO.».n Go=> | uS.o-c o)ﬂ.o.c U‘“"9) ((5’5_~MJ9-4°‘ ).._9 ouc)l_.a‘ JSJY
& PMB dl—"z’uj‘—“—wjﬁﬁ‘ adg ¢ ol aale> oole T—oy od.u] J=ad o a5 job L
Lg)‘dol.a LJ"‘)"L"J 9 00y M‘Qu_w)o ¢ u‘)o S ol L)"‘ PMB 05"_"‘“’3"°‘ L’ o‘).o.@

Y-V JSK0) albl aclls 092> 5 5o Job jo slawsl Syp Jhas g 00l 57 (g5kwo usd

9 Sonbe il ;50,5 ablie (bg) wan' b Sie (0l Gliee eV 902
S dno 6 S gycplil 0l L PMB o Jool onias s &lgs o 00ijla8 oo jlade
00> 68 ate o yeudy Sl sdaz g8 Juld ¢ g Voo B 3 (i 0 &S e | )
o b g olBioley] jo Wb Ceids ¢ o 0oisS ygaadgal Jole b g uas 0055laS Jale
9 &g s 4 0gd ol Lol wliis jo g5lwesly 5l L8 il wlie SO
).a.m...u Sl A S | L)iM IRVELY u}““"l}”‘ k’Lol.c (_,’_Ql.«o‘ )9@9- PMB ug...w..]g.n‘ TS W

(Qiwd v i o &S olag] Jloglgiear) i S8 bl sla g ool

00 (ygmadgal Jale o SoLSVY L Vgans ol o poo o dol (slaygandsal ol
&lp (V=) Jgaz caal i — SFERB,2006) .66y & oo 0gs s udgal 51 o5 2 30
V-V | (Sas sadipdo | 58 G L alie 4oy s L PMIB 51 (g5l (5 )5l
lCo-emulsifier 4 sgs coolgrin o 0l b zlastolile ColSl 0w o5 » p,SelS
(V=) Jgaz) 058 owilous PMB (5,0 Lo w e T 56 U518 jo o7 opols 18 sloay
25 S od 4,25 |y USin ol Ygoma mulais oS slag, gt gal 45 0ty ails azgs
PMB 5 (il sl (05 58 2 oS5k 0 5l 4 Vgane) ColiSo g IS e

29,5 oo a3lal wLil

Yy

www.feedar.co www.iranbitumen.co www.feedar.ir J



http://www.feedar.ir/
http://www.iranbitumen.co/
http://www.feedar.co/

Olgto! Jlud ario 5 sl 5 &S 4

‘_;Jo._.l.;a.\.ic)*\&iﬁé

3% Polymer 2
2% Polymer 1

B
5
f -'rr % :
4 TN
& [ \ Y
£ 3 1 \\
o | | I| ",'
2 TN
1 T
||II ] "‘-t\
[ *
0 T T
1 10
Particle size (microns)

1000

Y-¥ osleds JSb

9 (posly €55 32as ) Fomudgal Usa s K s Wb Ogmlsal Slp3 031531 @3558 4 pasdy 55 il
09,550k o S 595 1 OF 3553 + /1 31 j5aS 45 38300 A1) igmudyal | o jlads souls 0luSs AL sLo5T byl

Cawl 30033 ¥ 51 i OF 035le 3L 45" 3830 &1yl Ogadgal ¥ o leis youls 45 5 90,5 Lilooa (Sb

(Y- Jg&}) | - OMJCN.AA ).._9 S5

&t s ligas PMB gt sol (sauenS 5 o pslialsal (sloims o ool joa,

YA

www.iranbitumen.co

www.feedar.ir

www.feedar.co



http://www.feedar.ir/
http://www.iranbitumen.co/
http://www.feedar.co/

QL@,L;|)\.«\:§W)L§A:J}§¢5F ‘_;Jo.:l.;a.\.ic)kp‘j:;

Bitumen Emulsion Latex

emulsion of PMB emulsion
200 pen bitumen 630.0 611.1 580.0
Polymer (in bitumen) - 18.9 -
Cationic latex (65 wi% solid content) - - 50.0
Water 346.2 344.2 346.2
HCI 36% in water 1.5 1.5 1.6
Cationic surfactant 1 {in water) 2.3 2.3 2.3
Cationic surfactant 2 (in bitumen) - 2.0 -
Fluxing agent (in bitumen) 20.0 20.0 20.0
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(Takamura 2000-Ruggles 2005-Johnson,King 2008)
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(b) Breaking of fhe iatex-modified
(a) Morphology of the latex-modified emulsion: formation of the continuous
emulsion latex film
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(c) Scanning electron microscope image of
a field sample of latex modified emulsion.
The bitumen was solvent removed. Picture
width is 30 microns
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Penetration Asphaltene R&B Viscosity at
{dmm) content (wi%) temp. (°C) 50°C (Pa-s)
Bit.1 56 20.0 53.5 3.59 x 10°
Bit.2 150/200 225 - 1.27 x 10°
Bit.3 60/70 21.3 - 5.30 x 10°
M,, (g/mol)  M,/M, VA content Melting Black carbon
(wi%) temp. (°C) content (wt%)
Pol.1 123143 10.54 5 109 and 122 1
Pol.2 - - 2 112.5 -
Average Specific Total rubber Carbon THF Ash Glass
Sauter surface  hydrocarbon black extractable (wt%) transition
diameter area (wit%) (wit%)  (wit%) temp. (°C)
(um) (m%g)
Rubber 211 0.0284 50+5 32+3 11+3 4+2 -
ABS 407 0.0147 - - - - 95
MFI, 190°C MFI, 230°C Density Ash M, M, /M,
and 2.16 kg and 2.16 kg (g/em?) (wt%) (g/mol)
(g/10 min) (g/10 min)
LDPE 0.80 - 0.930 0.80 223080 5.59
HDPE 0.33 - 0.964 1.44 231792 9.09
PP - 3.96 0.910 3.05 402537 6.00
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Characteristic Value Standard
Denier 4+1 ASTM D-1577
Length, mm 9.91+20 -

Crimps None ASTM D-3937
Tensile strength, minimum, MPa 276 ASTM D-2256
Specific gravity, kg/m? 910 =+ 40 -

Melting temperature, minimum, °C 160 -
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Homogeneity, % 100% -

Colour Transparent -

Length, mm 3-50 -

Melting temperature, °C 164 ASTM D-3418
Maximum operating temperature, °C 82 -

Thermal conductivity, 10~* cal/cm-s-°C 2.6-2.8 ASTM C-177
Specific gravity, kg/m? 905 ASTM D-792
Fire point, °C 590

Glass transition temperature, °C -18

Alkali resistance as % of strength retained 99.5

after treatment in 40% NaOH solution
at 20°C for 1000 hours

Water absorption, % 0.01 ASTM D-570

Moisture retention, at 20°C and 65% <0.1% ASTM D-265
relative humidity

Rupture resistance, MPa 31-41 ASTM D-638

Elongation, % =33

Elongation at rupture, % 100-600 ASTM D-638

Tensile strength, MPa 33 ASTM D-638

Compressive strength, MPa 48 ASTM D-695

Compressive modulus, MPa - -

Bending strength, MPa 41-55 ASTM D-790

Tensile modulus, MPa 1345 ASTM D-638

Tensile elongation at yield, % 12 ASTM D-638

Flexural strength, MPa 48 ASTM D-790

Flexural modulus, MPa 1241 ASTM D-790

Izod notched impact, J/m 101 ASTM D-256

Hardness, Rockwell, R 92 ASTM D-785

Coefficient of thermal expansion, linear, 6 ASTM D-696
m/m/ °C, 10~®

Heat deflection temperature, °C 99/52 ASTM D-648
(at 0.46 MPa and 1.82 MPa)

Dielectric strength (V/mil) short time, 500-660 ASTM D-149
0.32 cm thick

Dielectric constant at 1 kHz 2.25 ASTM D-150

Dissipation factor at 1 kHz 0.0005-0.0018 ASTM D-150

Volume resistivity (ohm-cm) at 50% RH 8.5 x 10™ ASTM D-257

Arc resistance (s) 160 ASTM D-495
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Property Test value Standard
Penetration at 25°C, 1/10 mm 63.5 ASTM D 5-97
Penetration index +1.2 -

Ductility at 25°C, cm =100 ASTM D 113-99
Loss on heating, % 0.06 ASTM D 6-80
Specific gravity at 25°C, kg/m?® 1036 ASTM D 70-76
Softening point, °C 57.2 ASTM D 36-95
Flash point, °C 230 ASTM D 92-02
Fire point, °C 270 ASTM D 92-02

S golys FY ool Jgax

Property Test value Standard

Bulk specific gravity, kg/m? 2695 ASTM C 127-04
Apparent specific gravity, kg/m?® 2715 ASTM C 127-04
Water absorption, % 0.29 ASTM C 127-04

Gl po&ils S5 (Spd polss 5-F oyled g

Property Test value Standard

Bulk specific gravity, kg/m?® 2695 ASTM C 127-04
Apparent specific gravity, kg/m? 2715 ASTM C 127-04
Water absorption, % 0.29 ASTM C 127-04
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Sieve size (mm) Gradation limits (%) Passing (%) Retained (%)
12.7 100 100 0

9.52 87-100 93.5 6.5

4.76 66-82 74 19.5

2.00 47-64 55.5 18.5

0.42 24-36 30 25,5

0.177 13-22 17.5 12.5

0.074 4-10 7 10.5
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