Ye. Tileuberdi, Ye. K. Ongarbayev,
F. Behrendt, Z. A. Mansurov

NANOSTRUCTURE of
BITUMEN PRODUCED
from HEAVY OIL

Almaty 2017




*NN\ .............................................. QOQHBHHm EO.H.% OEQ:NQQM< .wo ﬁoﬁaﬁwﬂgﬂootﬂm AVN
NN. ...................................................... ﬁoazwﬂﬂ ﬁ: OQOHMNQQWN r.wo Dﬁom .MMN
ww ........................................................ WQHEQQOHQ wwﬂ ﬁuﬁd DQOHMNQ&W< NM.N
h@ ................................................................ Oﬂo\‘:.ﬁﬂawm .WO zoﬁwﬁcuwg . ﬂ MN
VA R uowmig ur soJeSa138y sualeydsy Jo uone3nsaAU] "¢
L hasiiet s ks e tbeeetin e o e T AR e b s s pues
Ly [10 JO USWN}Iq [BINJEU WOLJ USWINIIG PAZIPIXO JO UONINPOI] 'T'T'T
TR UoWN)Iq [RINJBU JO SONSLIAIORIRYD [BOIUBYOIW PUB [eo1sAYd '1'2°T
** spues [10 Woly udwnig urnpoid ‘7'z
ow ......................................... COMHQESWGOO @SN ﬁOﬁ«NOSQQ.N ﬁvaswﬁm ‘m. ﬁ N
wm ......................................... mﬁOEHOE wamk—\zoﬁ%—dga QOE‘DH:@ Qwﬁz .N. M .N
QG USWINIq JO UONIUYA ‘11T
@W ....................................................... GOESH%@%O QH‘H.;O.:HHW ﬁﬁ.& m®~t®Q0Hm ﬁN
Qg ANALTVHASY ANV ONIDNAO¥d NTWNALIE TI
........................................................................................................... [ se0UBIgY
Sl RSt e AL
mv.. ................................... mﬁgm :o .wo tﬁg ﬁ.N.HOQME .N.v.ﬁ
A e “-2Imonys pues [10 Jo Apnys o1d0dSOIA [T
s 116 ] [PIOUTIA S} PUE PUES [0 JO SINONIS *+'1
o il USWNJIq PUES [I0 JO SONSLISIORIEYD PUB uonisodwo) ‘7' ¢’[

‘spues [10 WolJ
1red o1uesIo Jo spoylouw Suneredas pue s[elIdIRIN "[°¢']

mm ............................................. t&m O:Hﬂw.mo ﬂuﬁﬁw :O m»CNHwQVﬂNNNM \Amuﬂzm .MM
g PUBS [10 S, UBISUYEZEY €7 |
Q€ pues [10 Y} WOIJ UONOBIXA [I0 3y} JO sorgojouyo9) [eLnsnpul ‘77|
....................................... mUCNm :O “ﬁODHNUOMﬁ\AQ ﬁNﬂOﬁ—QO\wQOOCD . ~ .Nﬁ

................................................................ UowNyIg [BIMEN PUE PUES 10 T’
.............................. Q.NwmﬂVMNNNM ,wo HOHODW WQMOS@OHQ :O m ﬁ .~
- uondwnsuod 1onpoid pauyal ‘Guissasord umajondd 711
E.:Eobom JO SONSLIBJORIRYD [BISUST PUB UONIUYS( "[°1'1

“** SU0QIBO0IPAH Jo san1adold IO pue wnd[ondd ‘1]

............................................ TI0 AAVIH ANV ANVS TIO ‘WNATOYLAd T

“"NOILLONAOYLINI

MM ................................................................................... WHZHZQQ@A305U<
B ............................................................................................... WZOMHEHWD‘HQH

SNOLLVIATYEEY 40 LST'T

SILNALNOO

L10T ‘NINZeY 1qered-v O CT-99LT-¥0-109-8L6 NESI
LT0T “Te 13 "9 IpI2qN3[I], @

PTILLS *PIT'LLS ‘8167/LI6°LYS €0°9°'S99 DAN

"SJUSPIIS “("Yd PUB SIAISBUW ‘SIO[AYIEQ SE [[om Se A3ojouydajoueu pue Lnstwayoonad
ut pasjoaur sfeuorssojoid jo oSues opim ® 01 [njasn aq ueo ydeiSouow ayy
spunodwod uswnyig-1aqqni jo £Sojoydiow
30BpINs SUIAPs ‘quINIO 19GqNI YA 31210U09 Jfeydse pue Dy jo uoneredaid ayy Sutmp
paseajal uo uonisodwos sed Surz{[eue ‘quInid 19qqnI paseq 3y} uo 3ou0d Jfeydse pue
spunodwos uswmiq-1qqni Surredaid ‘sax wlom WOl quINId 13gqni Jo A3ojoydiow
oppns Suldpmis :qunid Jaqqni YA UOHBOYIPOW UdWMmIq PajeSnsaAur os[y
'SpUEs [10 yim 21210u00 jjeydse Sutredard pue uswnyiq [eanjeu
woy uawinyiq pazipixo Aifenb-ysiy pue (10 opayyuks Suronpoid ‘43ojoydiowr aoepns pue
uopisodwos suaeydse Sudpnis pue sfenEwWw UdsWMIG Jo sayeSaiSSe ouayyedse pazis
-oueu Sunendioaxd ‘spues [10 Jo saimonns Surdprys ‘sonsadoid [eorwoyd pue [eorsAyd ayy
[[e J19Y) SUIUTWEXS PUE SPUBS [10 WOLJ USWINIG [INJBU SUPORIIXE :SPUES [10 ue)Syyezey
Jo ASojouyoay Bussacoid padofaasp pue parprys 3 0 KAeay snoasiA Y3y woly
paonpord uswMIq Jo SAINONNSOIIW/OULU Jo Apnys 03 pajoasp st yderSouow ayL

T99LT-¥0-109-8L6 NASI
'dd 491 — £ 10T “Ansioatun bezeQ) :Kiewpy — ‘Aoisuepy V'Z
‘lpualyeg ' ‘AdKeqIeSuQ “YOA ‘IpIaqnofi ‘ox ; ydeiSouowr
IO AABSH WOL} PIdNPOIJ USWMIG JO INJONISOUBN 62 N

(NNzey) douassaqrpnyy Y-y -joid ‘sse Sunoe Ansruayo ur (Y4
(NNzey) unpy ‘g 0ssajoid ‘vousros [BI1WAYD JO 10300(]
(NIANZESY a0yvysy -y 10ssajoid ‘aouaros [BJ1WAYD JO 10300(]
LIOMITAY

(91022162 4q pawp zay 109030.44)
Qus1aa1up) [UOlDN yyvZLY G0V -1 BY1 fO
[1oUn0)) Sutystqnd-1vrionpy ay1 fo uoistoap ayg pup
(9102°C1°9Z 49 pa1op pan 10901044
[1uno) 1uapvdy 241 4q uoyvoqnd 40f papusuiiossy

6C N
PCULLS *PIT'LLS 816'/LT6°LYS ‘€0°9°S99 DAN




Gondusmenvens e s s aRES TR, ceesevesseracae ZOM@D\MUZOO

791
Qs s € SOOUDIOFON

mf.... - s1onpoid Sun[oRId JO SIYSIOM TB[NIJON ¥'1°S

QG HaWNyIq [eIngeu Jo sjonpoid Sunjor1d jo suonisodwo) €'y’

g oo Bieies oL - UaWN}Iq pUeS [10 Jo §53001d FUBYORID TH'S

AL FETTRrRN PP Hﬁoaﬁoﬁﬂxo MﬁﬁﬁTwOH& SRS

o) asexaE esEveeRs GOEEE— TNHSHNS .wo wﬁ—&omuo oﬁ%ﬁmmeOéO&r—L ,wm
[T spues 10 Jo Surssasoid [ewIayy 10§ sjueld [ELISNPUI-IWLS '€’

s B111550001d [BULISY) PUE UONOBNXS Aq pajesedas
spues [10 jo ied duesio Jo uonisodwod [euonoely uosiredwo) m.m.m
cesssersasee cenresens cesssasse coesensne R “ spues 110 J0 wﬁmmmuoo.um ~NEH®£.H o S
sduiavan _UOQHOE ~NE\C®£H \AQ HGOEEDQXQ mQ:uTwO.H& mmm
“* sjonpoid mo SONSLIOIORIBYD PUE SPUES [10 JO Suissaooid [BWISYL "€°S
- puawouayd Jo uorsnouo) ‘§’T’S
suRs i a e segpaEa A uownyiq —.&.Hﬂu.mﬂ aveg 01 Gomwmﬁowo.:u%m ¥ T ¢

8p1~

Py

4

(o s sy sieane uswinjiq [eINjeU N~OZ::%NEZ§ 01 EOﬁmﬁquu@%m ©Te
[0 I * $s9001d u0IRULZ0IPAY A1 10] 15ATEIED JO UonRIRdAI] "TT'S

3 " Juswriadxs uoneuaSoIpAr ‘1z'g
........ T USWINIL] [eINJRU S pUES [10 JO uoneusSoIpAy onklere)) z'g
Gl Uswnyiq pues [10 Woiy SUIALISP [ah) JO SPOYIIA "€ 'S
tessssisrititittitrtaane e mHEOEMUOm Qﬁgﬁmho DQHMO HHO~HNQ¢~WWN~U N.Mm
1 A T [10 [EUOTIULATOOUN JO UONBUILIOUS] [ '] 'C

“**[10 OI_YIUAS puB USWINYIG ‘PUBS [I0) *['S

HINNLIE ANVS TI0 IWOY¥A TIO DILAHINAS HONIONAOHUd ‘A

P ....................... L L e SOSSISTON
€C1 qQuInId J19qqni Uo paseq seaxmxiw jjeydse pue HEy Jo uoneredaid oy
Sunnp pasea|ar uo sisATeue uonisodwoo ses Jo SINSAI YL €€

0z1” "QUINID 19qqnI (M 9)a10U00 J[eydse jo uoneredaiq ‘7' ¢y
N\MM... ...... tesessreaaae .........m_ug.Nm ﬁMo ﬂng UHQHUGOO Hﬁwagm.mrwo COmHNHNQQ.HHH .M.m..v
LTI quInI 19qqny pue pues [I0 Yiia 91910u0)) Jeydsy jo uoneredald ¢y
mﬁﬁ..... ...... tesesratsnanes “eeesssesinnaeas cesesssans ....Dﬁohocoo U:.Nﬂmmmv%o WOH:HU:HHm .M.N.Av

........... ................................QHOHOSOO Hﬁ.ﬁﬁ—gm.ﬁ%o mUQ\AH\ .N.N.Av
Eobcoo :m:amm Jo uonipuod pue uonisodwio) ‘1z
PERT TR ey . teseeretiritanans e M—N~M®Hm§ QHOHOGOO Hﬁﬁﬂgm< .N..—V

(0] [eRA R 2«;39: Surp[ing peox ur A3ojouyosjouru jo uoneorddy ‘' 14
QO ki .....:Eoc UISpOW st AZ0[OUYI}0UBU PUE S0USIISOUBN ‘[
TN TN e s * Suipping vmom ur A3o[ouyosjoueN pue oocu_omo:mz I't

THLIIINOD
LTVHASV ANV ONIATING AVOA ‘AD0TONHOALONVN ‘AL

bOT S sl e R R
T e e spunodwod uswngig-19qqni jo Apnys oEOOmEBE YTE
o] T sonsLIRIoRIRYd GINDY JO UOSLIBdWOd pue UoISSnosI( ¢'7'E
GRy e B S mUGBOQEOo EOESHE-.HQLQE Jo :OE.N.:NQQ.H& TTE

: " JI0M U3 UL Pasn YIIYM qUINID Jaqqny “[°7'€ |

€6 vy quni) En@sm SE mﬁ:somﬁoo uswnrg 1aqqny Suronpoid ‘7' ¢ i
ﬁo ....... B O Dy e Shev i sra e %Uzum GOGONHMHHZ
pUE JoyIpOUW PIseq 19qqnI qUINID Yiim UONEIYIPOW USWNIg "¢ [ ¢
@w ....... S A T e exoesesne GOSNNZﬂS ﬁﬁm MCZO%UOH MO m%m\(/ NMM
Vi SO1IS119]0BIBYD bo% PUE S311) WI0M WOLJ 19qqnI quinI) “['['¢

:o:moEvoE uawnjig pue quInio Jaqqny ‘1°¢
P i A e ) b rovass a5 e o i NAWNLIE AAAITON

JAG4NY A0 NOLLONAOUd THL Y04 FINNAD JAIINd ONISN “TIl

g e i SR S vesbssseelsssssmn s eny 7 Se0UAIRJOY
Nw s e ocuu—msamm%c %Uzuw _MEHQSH ._u ﬁ N
ON: ............. SRR AT ST ............oom,wuzm oco:.mﬂam.mmo ou:uosbw m .v N
sy s uswmiq woly parendioaid suseydse jo uonisoduror) THT
.VN\...... .......... ceseisserias TR Rr erenanes ceee UOﬂuOE COENH—Q—OOMQ OEOH—NEQW< ﬁ.VN



