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1. Karakashev S.1., Firouzi, M., Wang, J., Alexandrova, L., and Nguyen A.V., 2019, “On the
stability of thin films of pure water”, Advances in Colloid and Interface Science, Vol. 268, pp.
82-90.

Pestome (Ha Obirapcku)

CrabunHocTTa Ha BOAHMTE (WIMHM € Ouila M3JIe[BaHa OT MHOTO M3CIIeAOBaTeNd Ipe3
MOCTIETHUTE AECeTHSIeTHs. 3a ChXaJeHHEe HAMa KOHCEHCYC OTHOCHO CTaOMIHOCTTa Ha TE3H
(GWIMH UM OTHOCHO MEXaHMCMUTE OTTOBOPHM 3a CTAaOMIM3aLMATa UM WM JIMIICA HA TaKaBa.
HacrosmusaTt paboTa pasriexnaa A0KIaJBaHUTE PE3yJITaTH M0 TO3M BBIPOC U M NPOy4YBa Ha
0a3ara Ha CIIECMACHOHEH aHAJIMW3 Ha Pa3TBOPEHUTE BbB BOJIA KOMIIOHEHTH M IOCJIECIHHUTE
MIOCTH)KEHUSI BBPXY ajcopOLusiTa Ha HEOPraHWYHM HOHM Ha MOBBPXHOCTTA BOJA/BB3IYX.
Hamure pesynratu mOTBBpKIaBaT KIIOYOBaTa pOJIi HAa HNOBBPXHOCTHUTE OHEYMCTBAHUS,
CKOpOCTTa Ha NpuOJIMKaBaHE HA HOBBPXHOCTUTE HA (UJIMA, U U3IIAPEHUETO 32 CKOPOCTTA HA
U3THHIBAHE U BPEMETO Ha XKHUBOT Ha (punmure. Toil moTBbpkIaBa crabunusupaniys epext Ha
OHEYMCTBAHMATA U JIECTA0MIN3HUPAIIOTO BIMSIHUE Ha CKOPOCTTA Ha NMpUOJIMKaBaHEe Ha JIBETE
NOBbPXHOCTU Ha ¢uiama. OOSICHEHHM ca U OTpULATENTHMS 3aps)l 3a MOBBPXHOCTHHs/3eTa
MOTEHIIMAJ Ha MOBBPXHOCTTA BOJIA/BB3/IyX U HEroBaTa 3aBUCUMOCT OT CTOMHOCTTa Ha pH.

Abstract (English)

The stability of water films has been the focus of many researchers in the recent decades.
Unfortunately, there is no consensus on the stability of these foam films or on the mechanisms
responsible for stabilizing water films. This paper examines the reported results on this matter
and scrutinizes them based on speciation analysis of the dissolved species and the recent
achievements in the adsorption of inorganic ions on the air/water interface. Our results confirm
the key role of surface contamination, interface approach velocity and evaporation in the
drainage and lifetime of thesewater films. It confirms the stabilizing effect of contamination
and the destabilizing effect of air-water interface approach velocity.Moreover, the negative sign
of the surface/zeta potential of the air/water interface and its dependence on the pH value were
explained.

2. Sankaran, A., Karakashev, S.1., Sett, S., Grozev, N., and Yarin, A.L., 2019, “On the nature
of the superspreaders”, Advances in Colloid and Interface Science, Vol. 263, pp. 1-18.



Pestome (Ha ObaTapCKH)

ToBa e o030pHa cTaTus 3a OCHOBHUTE M Hal-HOBUTE TOCTIIKEHHS B OOJIacTTa Ha Cyrep-
oMoKpsiHeTo. [Ib1HOTO M OBP30 pa3TMyaHe HA KalKd MO HaW-pa3IMyHU MOBBPXHOCTH B
npupojara e cnenuaieH penomeH, oTkput npe3 1960-te rogunu. OT TOraBa ca HamnpaBeHH
MHOTO M3CJIeJIBAaHUS HAa TO3U (PEHOMEH, HO MEXaHU3MbT Ha CYIEP-OMOKPSIHETO € OCTaHal He
HAITBJIHO PAa3KpUT JI0 HAIIK JHHU. B Ta3u paboTa HHe pa3riexgamMe OCHOBHATA JIMTepaTypa 3a
CYIIep-OMOKPSIHETO OT MOCIEAHUTE 25 TOJUHU U MPEACTaBIME PE3YITATH MO Cylep-OMOKPSHE
n3paboTeHu B HacTosMs Tpya. JIuTeparypara nmo cynep-oMOKpsiHe MOXKe /1a ObJie paszencHa
Ha cienHuTe rpyni: (1) paboTu BbpXy CBOMCTBAaTa HA TPUCHUIIOKCAHOBHU MOBBPXHOCTHO aKTUBHU
BertectBa ([TAB); (ii) paboTu Mo MexaHU3MHUTE Ha cynep-oMokpsiHe; (iii) MD cumynanuu; (iv)
pabotu BbpXy edekTa Ha TPUCUIOKCAH MOBBPXHOCTHOAKTHBHH BEIIECTBA HA THHKU TEUHU
¢unmu. Mma peauna cratuu, myOIMKyBaHH Ipe3 MOCIEIHOTO ECETUIIETUE CBBP3aHU TJIaBHO
¢ pa6otu ot rpymu (i) u (ii). Paboture mo MD cumynanuu u epexkTure Ha TPUCHIIOKCAH
MOBBPXHOCTHO-aKTUBHH BemiecTBa ([IAB) BppXy ThHKM Te4uHHM (puiamm ca Bce OlIe Malko,
HE3aMBHCHUMO, Y€ Ca BaKHU OT Hay4yHa riejiHa Touka. Hue mpoBegoxme coOCTBEHO MpOyUuBaHe
3a edekra Ha Cymep-OMOKpUTENIUTe B TMEHHH (WIMH B TNPaBOBI'BIHA paMKa. Taka HHE
MOTBBbPAMXME HATUYUETO Ha MollleH MapaHronu eexT B meHHUTe PuiMu. TakbB cuiieH eeKT
Ha MapaHronu HUKora He € Omi HaOmonaBad npu oOukHoBeHHuTe [TAB. Hue npoyunxme
o po06HO ocHOBHHTE pabotu otT rpymnu (i) - (iv) 3a Cymep-OMOKpPSHETO u J00aBUXME HalllH
COOCTBEHHM H3CIICABAHUS BBbPXY €(EKTUTE Ha CyNep-OMOKPSIHETO U CYIEp-OMOKpPUTEIUTE B
THHKU TeuHH ¢uimu. Tazu pabora Moxke J1a ObJie MoJIe3HA 3a CHEIHATUCTH U He-CIIHATUCTH
B 00J1aCTTa HA OMOKPSIHETO.

Abstract (English)

This is a review article on the basic and the latest achievements on superspreading. The
complete and fast spreading of droplets on many surfaces in the nature is a special phenomenon
discovered in 1960-ies Intensive studies on this phenomenon have been conducted since that
time, but the mechanism of superspreading remained in completely unveiled till nowadays.
Here we scrutinized the basic literature on superspreading from the last 25 years and also
present results related to superspreaders acquired in the present work. The literature in
superspreading can be divided to the following groups: (i) works on the properties of the
trisiloxane surfactants; (ii) works on the mechanisms of superspreading; (iii) MD simulations;
(iv) works on the effect of the trisiloxane surfactants on thin liquid films. There is a number of
review articles published in the last decade related to mainlyworks fromgroups (i) and (ii).
Theworks onMDsimulations (iii) and the effects on trisiloxane surfactants on thin liquid films
(iv) are still fewdespite they are important fromthe scientific view point. We conducted our own
study on the effect of the superspreaders on foam films in rectangular frame and confirmed that
the superspreaders cause powerful Marangoni effect within the foam films. Such a strong
Marangoni effect has been never observed with the ordinary surfactants. We scrutinized and
discussed the basic works from the groups (i)-(iv) on the superspreading and added our own
investigation on the distinguishable effects of superspreaders and non-superspreaders on thin
foam films. The work could be useful to both beginners and specialists in the field of wetting/de-
wetting and superspreading.

3. Karakashev, S.1., 2019, “Ion-Specific Effects on Adsorption Layers of Ionic Surfactants”,
Applied Chemical Engineering, Vol. 2, pp. 1-16.



Pestome (Ha ObaTapCKH)

Hacrosimara 0630pHa cratus npeactass edekra Ha IPOTUBO-WOHUTE BBPXY aACOPOIIMOHHUS
CJION Ha MOHHUTE MOBBbPXHOCTHO-aKTUBHHU BEIIECTBA U TSXHATa BPh3Ka CbC CTAOMITHOCTTA Ha
ISTHUTE U eMyJsicuuTe. AGcopOimonHaTa Teopus Ha JleiiBuc 3a HOHHUS TOBBPXHOCTHO-aKTUBEH
MOHOCJOHN Oellle mpepasriefana U Oelle MoKa3aHO KaK ce OTYMTa BUAA HA IMPOTHUBO-HOHUTE.
Bermre npencraBeHa u eKcriepuMeHTaIHATa MIPOBEPKA Ha Ta3H Teopus, 00sCHABAIIA epeKTa Ha
Xodmaiicrep. Okaza ce obaue, 4e TIXHOTO (Ha MPUTHUBO-HOHHUTE) BH3/ICHCTBUE BHPXY IIEHUTE
U eMYJICUUTE € N0-cJ0KHO. OCBEH TOBA € MOKAa3aHO B CBETJIMHATA HA Hali-HOBaTa TEOpHUs Kak
MIPOTUBO-HOHUTE BB3/IEUCTBAT MO CJII0KEH HAUMH Ha CTAOMIHOCTTA HAa IEHUTE U €MYJICHH IIpe3
ancopounonnus cioid Ha ITAB. ObGaue 3a na ce M3ACHM €CTECTBOTO Ha TO3U e(eKT e
HE00XO0IMMO TOMTBIIHUTENHO U3CIIeIBAHE.

Abstract (English)

This review article reports on the effect of the counter-ions on the ionic surfactant adsorption
layer and its relation to the stability of foams and emulsions. The adsorption theory of Davies
about the ionic surfactant monolayer was revisited and it is shown how to account for the type
of the counter-ions. The experimental validation of this theory on thin liquid films was shown
as well, thus explaining the effect of Hofmeister. However their effect on foams and emulsions
is more complex. Furthermore, it is shown how the counter-ions affect in complex way the
stability of foams and emulsions via the surfactant adsorption layer in the light of the newest
theory. To elucidate the nature of this effect further investigation is called for.

4. Karakashev, S.1., Stockelhuber, K.W., Tsekov, R., Grozev, N., Simeonova, S., Raykundaliya,
N., and Heinrich, G., 2018, “Bubble rubbing on hydrophobic solid surface”, Colloids and
Surfaces A, Vol. 555, pp.638-645.

Pestome (Ha Obrapckm)

ToBa e opuruHagHO HU3cieBaHEe BbPXY TPUEHETO Ha CKbCAHU MEXypueTa BbpXY XUApopoOoHH
TBBPIU TOBBPXHOCTH. Mexypue, CThpYamo OT KamuispKa, MpUKperneHa KbM 00eKTHBa Ha
MHUKPOCKOIA, C€ MPUTHCKAa BHHUMATENHO cpeuly XujapodoOHa TBbpPAA MOBBPXHOCT 4Ype3
MIOCTETICHHO yBEIMYaBaHE Ha HAIATAHETO BBTPE B KamwisapkaTa. [Ipu onpezenena crieruania
"mparoBa" CTOMHOCT Ha HAJISITAHETO BBTPE B KaMJIsIpKaTa ce 00pazyBa OMOKPSIL GUIM, KOUTO
ce HabmoaBa uutephepomeTpuuno. UIMBT ce Kbca MaJKO clie]] 00pa3yBaHETO CH, KOETO
BOJIM JI0 pa3BUTHETO Ha TpudaszeH koHTakTHA auHUA (TPCL) BbpXy TBBpAaTa MOBBPXHOCT.
TPCL ce Tpue mo moBbpXHOCTTA, Thil KaTO TS Ce€ NBWXH TaHTeHImanHo. [Ipu ompeneneHa
KPUTHYHA CKOPOCT Ha JBM)KEHHE Ha TBbPAATa OBBPXHOCT, CKbCAHOTO MEXYpUe Ce OTIENs OT
MOBBPXHOCTTA, TaKa Bh3CTAHOBSBANKN Gopmara cu. CTOHHOCTTA HA Ta3u KPUTHYHATA CKOPOCT
3aBUCH OT HAJSTaHETO B KalWJIApKaTa, HUBOTO Ha XUAPO(HOOHOCTTA U BUCKO-EIACTHUHOCTTA
MOJIyJ Ha TOBBPXHOCTTAa. Hue mpukaHBame MO-HATATBHIIHO MPOyYBAaHE HA TO3W MHTEPECEH
(heHomeH.



Abstract (English)

This is an original study on the rubbing of ruptured bubbles on a hydrophobic solid surfaces. A
bubble protruding from a capillary tube attached to the objective of a microscope was pressed
gently against a hydrophobic solid surface by gradually increasing the pressure inside of the
capillary tube. At a certain special “gap” value the pressure inside of the capillary tube caused
the formation of a wetting film, which was observed interferometrically. The film ruptured a
short time after its formation, leading to the development of three-phase contact line (TPCL)
on the solid surface. The TPCL rubs on the surface as the latter moves tangentially. At a certain
critical speed of motion of the solid surface the bubble detaches from the surface. The value of
this critical speed depends on the pressure inside the bubble, the level of the hydrophobicity
and the visco-elastic modulus of the surface. We call for further investigation of this interesting
phenomenon.

5. Karakashev, S.l., Raykundaliya, N., 2018, “On the nature of the ion-specific effects”,
Nanotechnology in Science and Engineering, Vol.1 (1), pp. 21-60.

Pestome (Ha OBIrapcKu)

B Tasu crartus ce onmucBa BIMSHHETO HA MPOTHUBO-HOHUTE BBPXY aJICOPOITMOHHUS CIION Ha
HOHHOTO MOBBPXHOCTHOAKTUBHO BemiecTBO ([IAB) u HeroBata Bpb3ka ChC CTAOMIHOCTTA Ha
KoJouaHuTe aucnepcun. AdcopOimonnara Teopus Ha JleiiBUC 3a WOHHUS MOBBPXHOCTHO-
aKTUBEH MOHOCJOW € TMpepasriefaHa M wu3cieqBaHa. AjacopOuusta Ha IOBBPXHOCTTA
BOJIa/BB3IyX CE CpaBHsSBA C MOBBPXHOCTTA BOJA/MACIIO M € IMOKa3aHa MPHIOKHMOCTTa Ha
KOHLeNnuuTe Ha Langmuir 3a pasmpelensHe Ha HaJAraHeTO M TEYHHs pa3TerHar (uim.
[TonpoOHusAT aHanu3 u3sCHABA ePEeKTUTE Ha cpelgaTa U cTpykTyparta Ha IIAB (abikuHa Ha
BBIJIEBOJOPOHATA BEPUTra, ECTECTBOTO HAa KOHTEHHEpPA) BbpXY afcopouusra. JJombaHureneH
aKLEHT ce NocTaBs BbpXy edekra Ha XodMalicTep Ha MPOTUBO-IIOHA BBbPXY aJcopOIusaTa Ha
JMOHHM ITOBBPXHOCTHOAKTHBHM BewecTBa. IIpoctusaT moxen Ha BaH aep Baascosoro
B3aMMOJICHICTBHE Ha HOH C TMOBBPXHOCTTA Oelle mIpepasriefaH, Karo ce B3eMa IpeIBUi
KOJIMYEeCTBEHaTa MHTeprperanus Ha edexkra Ha XodmaiicTep BBPXY aJCOpPOLMOHHUTE
napameTpu. B ocHoBaTa Ha TO3M MOJEN CTOM KOJMYECTBO, HapeueHO HOHHa cnenuduyHa
azicopO1MoHHa eHeprus uil , KOeTo € CBbP3aHO TUPEKTHO C OCHOBHUTE HOHHM XapaKTePUCTUKU
U Cce M3YMCIsIBAa 3a MPOTHBO-HOHM, KOMTO OOMKHOBEHO C€ H3MOJ3BaT B IpaKTHKaTa.
Pa3mmpeHoTo cpaBHEHME ¢ TEH3MOMETPUYHM U JAPYTM E€KCIEPUMEHTAIHM JJaHHU I10Ka3Ba
IIOJIE3HOCTTAa HA TEOPETHMUHUTE MOJEIHM. YHHBEPCAIHOCTTA HAa KOHILENLHMATA 3a HOHHAaTa
cneunpuyHa agcopOruonHa eHeprus uil ce JeMOHCTpHpa JOIIBJIHUTETHO Ype3 pas3riiexaaHe
Ha ponira Ha edekra Ha XodmailicTep B JBE JpYTH SBIEHHs, CBbpP3aHH C HOHHHTE
MOBBbPXHOCTHOAKTUBHU BEIIECTBA: OTJENALIOTO CE€ HAJSTaHE BbPXY ThHKUTE TEUHH GUWIMHU U
CTaOWUJIHOCTTAa Ha TEHHUTE U eMYJICHsTa. 3a ChXKaJeHHEe, EKCIEPUMEHTAJIHUTE JaHHU 3a
cTaOMIITHOCTTA HA IEHUTE U eMYJICUUTE [TOKa3BaT MPOTHUBOIIOI0KHA TEHICHIIUS CIIPSIMO HAIIETO
TEOPETUYHO OYAKBaHE - CTAOUITHOCTTA HApacTBa IPU yBeJIUYaBaHE Ha aOCOJIIOTHATA CTOMHOCT
Ha crnenuduuHaTta ancopOIMOHHA €HEePrus Ha TPOTHBO-HOHUTE 3a BOAA/BB3IYX WU
Boaa/macio. [lokazano e abHOpMasieH e(heKT Ha KalueBUs MPOTUBO-HOH BbPXY CTAaOMIIHOCTTA
Ha nexute. [locnenqnuTe wim aeiicTBat KaTo MeHooOpa3yBaTes, WM KaTo NeHO-pa3pylIuTen B



3aBUCHUMOCT OT HE€TroBaTa KOHLCHTpAIIUA. 3a Ja C€ H3JCHHU €CTCCTBOTO Ha TO3H e(i)eKT, ca
HCOGXOI[I/IMI/I JOII'bJIHUTCIIHU U3CJICABAHNS].

Abstract (English)

This article reports the effect of the counter-ions on the ionic surfactant adsorption layer and
its relation to the stability of colloidal dispersions. The adsorption theory of Davies about the
ionic surfactant monolayer is revisited and explored. Adsorption at the water|gas interface is
compared to the water|oil interface, and the applicability of Langmuir’s concepts for
distributing pressure and liquid expanded film is shown. The detailed analysis clarifies the
effects of the medium and the surfactant structure (hydrocarbon chain length, the nature of the
container) on the adsorption. Extra accent is put on the Hofmeister effect of the counter-ion on
the adsorption of ionic surfactants. The simple model of the van der Waals interaction of an ion
with the interface was revisited, so taking into account the quantitative interpretation of the
Hofmeister effect on the adsorption parameters. The core of this model stands a quantity called
ion specific adsorption energy ui0, which is related straightforwardly to basic ion characteristics,
and is calculated for the counter-ions typically used in practice. An extended comparison with
tensiometric and other experimental data demonstrates the usefulness of the theoretical models.
The universality of the concept for the ion specific adsorption energy uiO is further
demonstrated by considering the role of the Hofmeister effect in two other phenomena, related
to ionic surfactants: the disjoining pressure on thin liquid films and the stability of foams and
emulsion. Unfortunately, the experimental data on the stability of foams and emulsions shows
an opposite trend to our theoretical expectation — the stability increases upon the increase of the
absolute value of the of the specific adsorption energy of the counter-ions in the water|gas or
water|oil interfaces. It was shown abnormal effect of the potassium counter-ion on the stability
of foams. The later either act as a foamer or de-foamer depending on its concentration. To
clarify the nature of this effect further investigations are required.

6. Shahir, A.A., Arabadzhieva, D., Petkova, H., Karakashev, S.1., Nguyen, A.V. and Mileva,
E., 2017, “Effect of Under-monolayer Adsorption on Foamability, Rheological Characteristics
and Dynamic Behaviour of Fluid Interfaces: Experimental Evidence for the Guggenheim
Extended Interface Model”, Journal of Physical Chemistry C, Vol. 121 (21), pp.11472-11487

Pestome (Ha OBITapCcKH)

[ToBBPXHOCTHUST HACUTEH aJICOPOIIMOHEH CJION HA MOBBPXHOCTTA BOJIa/Bb3AyX HA TPHU HUCKO-
MOJIEKYJIHH TOBBPXHOCTHO-aKTHBHHU aJIkoxosa € u3cinensaH upe3 SFG (cymapHO-uecToTHa
reHepanroHHa CICKTPOCKOIMUA W TCHCHUOMCTpPHUA. beme IMOKa3aHO, Y€ IOBBPXHOCTHOTO
HaIpe)KEHUE Ha Pa3TBOpa NPOABJDKaBa Ja HAMAJIABA PAaBHOMEPHO M 3HAUUTEIHO JIOPU CIE]
II'BJIHO HAcHIllaHe Ha ajcopOuusTa MoHocnoil. Hue usnonsBaxme mozena Ha ['yrenxaiim Ha
pasiypeHara MoBbPXHOCT 3a Jia MPENUIIeM ToBa HaOI0JeHHEe 3a MMPOTHYAIla aJcopouus Ha
QJIKOXOJIHUTE MOJIEKYJIHM BBB BTOPH aJCOPOLIMOHEH CIOW MOJA TO3M pa3MoJIOKEH Ha
MOBBPXHOCTT BO/Ia/BB3IyX. Halero u3cieaBane Ha AMHAMHUYHOTO MOBEICHUE HA THHKU TEYHH
¢bumMu Ha Pa3TBOPU AIKOXOJ pa3Kpuxa OrPOMMHO BJIUSHHUE Ha TO3U TMOMA-CJIOH BBPXY
peosnoruAaTra Ha TBHKUTE (GWIMH. YCTaHOBEHO Oelle, 4e MOA-MOBBPPXHOCTHUAT CIIOH
(YHKIIMOHHpA KaTO AOIMBJIHUTENEH U3TOYHHUK Ha aJKOXOJIHU MoJiekynu. bbp3ara agcopOuus
Ha MOJIEKYJIUTE OT MOA-TIOBbPXHOCTTA B IOBLPXHOCTHHUS CJIOHM BIIMsIE HA TUHAMUYHUS OTTOBOP
Ha MOBBPXHOCTTA Ype3 HaMaJlsiBaHE Ha Ipa/IieHTa Ha IOBbPXHOCTHOTO HANpPEKEeHHE, Ch3/1aIeH
OT NOBBPXHOCTHOTO pasumupeHue. ToBa BOAM 10 BHE3AIHO CIaJaHE Ha MOBBPXHOCTHATa
€JIaCTUYHOCT M CJIeJIOBATeNHO MO-0bp30 pasmajamia ce nsHa. bep3ara audysus Ha [IAB ot
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MoA-cJIOs KbM TOpHUSA cjol uma OydepeH edeKT BbpPXYy IWHAMHYHHS OTIOBOpP Ha
MOBBPXHOCTTA Ype3 HaMallIBaHE HA TOBBPXHOCTHOTO HANPEIKEHUE CIENl pasTsAraHe Ha
MOBBPXHOCTTA. TOBa MpHUYWHSIBA BHE3allCH CIaJ Ha IOBBPXHOCTAHATA EJIAaCUYHOCT H
clleIoBaTeNTHO Obp30-pylIania ce msHa. JokaTo paBHOCBECHOTO MOBBPXHOCTHO HAIPEKEHUE
HE pa3iinvaBa ajCcoOpOIMOHEH CIIOW OT aJCOPOIMOHEH IMO/A-CION JMHAMUYHUTE CBOMCTBA Ha
(GiyrIHUTE TOBBPXHOCTHU Ca YYBCTBUTEIHHM KbM I'€OMETPUsATA HA aICOOIMOHHU CIIOM.

Abstract (English)

The surface saturation of solutions of three low molecular weight surface-active alcohols was
identified independently of bulk solution using sum frequency generation spectroscopy.
Tensiometry showed that the solution surface tension kept decreasing uniformly and
considerably, even after full saturation of the adsorption monolayer. We employed Guggenheim’
s model of the extended interface to attribute this observation to the ongoing adsorption of
alcohol molecules beneath the saturated topmost adsorption layer. Our investigation of the
dynamic behavior of thin liquid films of the alcohol solutions revealed the tremendous effect of
under-monolayer adsorption on the rheological characteristics of the surface. The under-
monolayer region was found to function as a supplementary source of alcohol molecules. The
fast diffusion of surfactants from the under-monolayer region to the topmost adsorption layer
imposed a buffering effect on the dynamic response of the surface through diminishing the
surface tension gradient created by the surface expansion. This resulted in a sudden drop of the
surface elasticity and consequently a faster-decaying foam. While equilibrium surface tension
does not distinguish between the monolayer and the under-monolayer, the dynamic properties
of a fluid surface seem to be sensitive to the adsorption geometry.

7. Karakashev, S.1., and Smoukov, S.K., 2017, “CMC Prediction for lonic Surfactants in Pure
water and Aqueous Solutions Based Solely on Tabulated Molecular Parameters”, Journal of
Colloid and Interface Science, VVol. 501, pp. 142-149.

Pestome (Ha ObaTapCKH)

Kputnunara koHueHtpauus Ha MuuenoodpaszyBaHe (CMC) Ha pa3nuyHM HOBBPXHOCTHO-
aKTHBHM BEILECTBA € TPYAHO Jia Ce MpeACKake TOYHO 4YeCTO KaKTO B MHAYCTPHATA, TaKa U B
HaykaTa. ETo 3amo ca pa3paboTeHH KBaHTOBO-XMUMHUYECKH COPTYEpPHH MAKETH 3a MPELU3HO
n3uncinenne Ha CMC, HO Te ca CKbIIM U OTHEMAT MHOTro Bpeme. Hue nokaszsame ¢ TO3u TpyA
nece” MeroA 3a uzuuciasiBane Ha CMC ¢ npuemnuBa TouHocT. [IspBo, CMCo (coOcTBEHOTO
CMC, Ge3 nobaseHa con) ce mosyyana upe3 QSPR npouenypa ¢ onpesieneH oT HaC MOJIEKYJIEH
necipuntop - napamerbpa "CMC npeaukrop" f 1. Toil MOXe JIECHO /1a c€ U3YUCIIHN OT periia
TaOyJIupaHu MOJEKYJSIPHU MapaMeTpH - ajacopOumoHHa eHeprus Ha I1AB, apcopOuumonHaTa
€Heprusi Ha HErOBUTE METUJIEHOBH TIpynH, OpoOAT BBIVIEPOJA aTOMHUTE, CHelU(HUYHaTa
aZicOpOLIMOHHA €HEeprusi Ha HEeWHUTEe NPOTUBO-WOHM, TAXHATA BAJIEHTHOCT M COOCTBEHUS
panuyc. Hue npunoxxuxme To3u Meto 3a onpeneinsiae Ha CMCo 3a TectoBa cepus ot 11 iioHHH
ITAB, naBamu 7.5% Tounoct. OcBeH ToBa, uzuuciuxme CMC B pHCHCTBUETO HA J0OABEHU
COJIH, M3I0JI3BaliKN yChBBpPIICHCTBaHATa Bepcus Ha ypaBHeHueTo Ha Corrin-Harkins, koero e
CBBP3aHO KAKTO C MPUCHILUTE, TaKa U ¢ 100aBEHUTE MPOTHUBO-HOHU. Hammat MyaTUIIMKaTOp
Ha HACHIIIaHEe ChC COJI, OTUYTA KaKTO BHUJA, TaKa U KOHLUEHTPALUATa Ha J0OaBEHUTE MPOTHBO-
Honu. Hue nmpunoxuxme HamaTa TeOpus KbM TECTOBA Ipyna oT 0010 11 aHHOHHU + KaTHOHHU
I[TAB + panuyaum mno BuA [g00aBeHM COMM W mocTurHaxme 8% TOYHOCT CHpsiMO
€KCIIEpUMEHTAIHO onpezenenute croiinoctn Ha CMC.

Abstract (English)



The critical micelle concentration (CMC) of various surfactants is difficult to predict accurately,
yet often necessary to do in both industry and science. Hence, quantum-chemical software
packages for precise calculation of CMC were developed, but they are expensive and time
consuming. We show here an easy method for calculating CMC with a reasonable accuracy.
Firstly, CMC, (intrinsic CMC, absent added salt) was coupled with quantitative structure —
property relationship (QSPR) with defined by us parameter ‘*CMC predictor” f.. It can be easily
calculated from a number of tabulated molecular parameters — the adsorption energy of
surfactant’s head, the adsorption energy of its methylene groups, its number of carbon atoms,
the specific adsorption energy of its counter-ions, their valency and bare radius. We applied this
method to determine CMC,to a test set of 11 ionic surfactants, yielding 7.5% accuracy.
Furthermore, we calculated CMC in the presence of added salts using the advanced version of
Corrin-Harkins equation, which accounts for both the intrinsic and the added counter-ions. Our
salt-saturation multiplier, accounts for both the type and concentration of the added counter-
ions. We applied our theory to a test set containing 11 anionic/cationic surfactant + salt systems,
achieving 8% accuracy.

8. Karakashev, S.1., 2017, “Hydrodynamics of Foams”, Experiments in Fluids, Vol. 58: 91,
pp.1-40.

Pestome (Ha OBIrapcKu)

Ta3u kpaTka cTaTUs € IOCBETEHA Ha BCUUKH aCIIEKTH, CBbP3aHU C XUAPOAUHAMUKATA HA IEHUTE.
Ilopanu Tasm npuumHa, HUE ce (OKyCHUpaxMme I'bPBO BbpPXY METOAUTE 3a M3ydaBaHE Ha
OCHOBHATA CTPYKTYpHA €MHUIIA HA TICHUTE — IIEHHUTE QUMK U TPpUBrbIHUIMTE HA [L1acTo -
I'n6c, kaTo MO TO3W HAYMH HalpaBUXMe MPeTJIe]] Ha IUTepaTypara 3a TAXHOTO u3rndane. Cnen
TOBa MOAPOOHO pasriesaxMe BBIpPoca padoTuTe Ha JlepsSruH BBPXY €NEKTPOCTATUYHOTO
PasKIMHALLO HaJsAraHe 3aeJHO C HUHTepHpeTanuara Ha JIeHrMIOp, MHKPOCKONWYHUSA U
MaKpOCKOIIMYHH TIOJIXOIM B TEOPHATA HA BaH Jiep BancoBoTo paskmunsmo Hamsrane, DLVO
TEOpHSATA, CTEPHYHOTO PA3KIMHSIIIO Hasirane Ha de Gennes, KakTo U Mo-HOBHUTE paOOTH 3a He-
DLVO cunure. Pa3rienanu ca chlio OCHOBHM METOM 3a M3ydyaBaHE Ha M3THYAHE Ha TIsHA.
Pasrnenanu ca cbsi0 MHXXMHEPHU U APYTU NPUIIOKEHUS HA NsiHATa. BCUYKM Te3M acleKkTH ca
MIPEJICTaBEHU OT PETPOCIIEKIIMS U MEPCIIEKTUBA IJIEIHNU TOYKH.

Abstract (English)

This brief review article is devoted to all the aspects related to hydrodynamics of foams. For
this reason, we focused at first on the methods for studying the basic structural units of the
foams—the foam films (FF) and the Plateau borders (PB), thus reviewing the literature about
their drainage. After this, we scrutinized in detail the Derjaguin’s works on the electrostatic
disjoining pressure along with its Langmuir’s interpretation, the microscopic and macroscopic
approaches in the theory of the van der Waals disjoining pressure, the DLVO theory, the steric
disjoining pressure of de Gennes, and the more recent works on non-DLVO forces. The basic
methods for studying of foam drainage are presented as well. Engineering and other
applications of foam are reviewed as well. All these aspects are presented from retrospective
and perspective viewpoints.

9. Shahir, A.A., Nguyen, A.V., and Karakashev, S.I., 2016, “A Quantification of Immersion of
the Adsorbed lonic Surfactants at Liquid|Fluid Interfaces”, Colloids and Surfaces A, Vol. 509,
pp. 279-292.

Pestome (Ha Obrapck)



Mopenute Ha ancopOuus Ha ¥onnu [IAB, Gasupanu Ha enekrpudeckust aBoeH cioit (EDL), ca
OCHOBaHU Ha JOMYCKAHETO, Y€ BCUYKH MOBHPXHOCTHO-aKTUBHH IJIaBU Ca WACAIHO MOJIPABHEHH B CIIOS
Ha UlepH, cb3naBaiiku eIUHEH MOBHPXHOCTEH MOTEHIMAI, KOWTO KOHTPOJIHMpa pasmpeieieHUETO Ha
MPOTUBO-HOHUTE B MU(Y3HUS CcIOH. BhIpekn ycrnemHoTo UM npuiarane KbM MHOTO TTOBBPXHOCTHO-
aKTHUBHU CHUCTEMH, TE€3U MOJIEIIH II0Ka3BaT 3a0eyIe)XKUM HEOCTaThK, KOraTo CTaBa BhIPOC 3a 00SCHEHNE
Ha MO-TOJIEMUS IOBBPXHOCTEH M3IMLIBK Ha HOHHU IIAB Ha moBbpXHOCTTa BOAA/BB3AyX OT TO3HU 3a
cucremara Bojna/macio. ExcriepuMeHTHTe U CUMyJIalMUTe Ha U3UUCICHHUATA BeUe MI0Ka3axa, ye HAKOU
MOBBPXHOCTHO-aKTUBHHU TJIaBHU I'PYIIU €A CKJIOHHHM J1a C€ MOTOIAT B IBJIOOKUTE CJIOEBE HA MEKANHHATA
BOJa IPH BHCOKA MOBBPXHOCTHO MOKpuTHe. [lomoOHO moTamsiHe mpoMeHs paslpelesieHHEeTO Ha
MOTEHIIMAa HAa MOBBPXHOCTTA U XapakTepucTukute Ha EDL. Benpeku ToBa, Bce olie HiMa TeOpEeTHYHO
u3cleBaHe Ha TOBa sBICHHWE. Ta3uW cTaTHs NpPEACTaBs IMOJie3eH MMOAXOA 32 MOJENHMpaHe Ha
KOJIMYECTBEHOTO OMpeAeisiHe Ha IOTAllTHETO Ha TOBBPXHOCTHO aKTUBHOTO BellecTBo. Hwue
KOMOWHHpaxMe HOHHHUTE MoAeln Ha amcopOrus Ha [TAB ¢ TeopusaTa Ha paBHOBecHaTa afcopOITMOHHA
koHcTaHTa. CBIIO Taka, HUE MOIU(DHUIFpaXMe HIKOJIKO HEHOHOTEHHHU ancopOImoHan Moenn 3a [IAB
BEIIeCTBa 3a ONHMCBaHE Ha aacopOmmsaTa Ha iHoHHU [IAB upe3 orumTaHe Ha TAXHOTO IIOTAIISHE.
AZICOpOLIMOHHUTE TapaMeTpu C€ ONpelesiAT 4pe3 INPHUCIOCOOsIBaHE KbM EKCIEPUMEHTAIHU
a/ICOpOLIMOHHY JIaHHHM U CJIEJ TOBA C€ M3IMOJ3BaT 3a¢THO C TEOPHUATA Ha PABHOBECHUTE aJCOPOIIMOHHU
KOHCTAaHTH 3a YCICIIHO pasriekJaHe Ha JOKJIaJBaHaTa pa3iika B TMOBBPXHOCTHHS HW3JIHMINBK Ha
HaTpues goaeumicyidar (SDS) npu Bp3ayx u Boga. [loransuero Ha ITAB npsiko Biusie Ha mapameTspa
Ha MEXIyMOJIEKYJTHOTO B3aUMOJCHCTBHE, KOCTO € TSACHO CBBP3aHO C €HeprusAra Ha ajacopOrus Ha
MOBBPXHOCTHOAKTHBHUTE BEIIECTBA HA MOBBbpPXHOCTUTE. CHIIO € HAMEPEHO ChbBMECTHUTE €(heKTH Ha
TE3W JBa MapameThpa, KOHUTO Aa oTroBaps 3a mortarsiHe Ha [IAB n opopmsiHe Ha TeXHUTE pazTUYHA
npoduIu Ha KOHLEHTPALUs B pa3InyHUTEe (Da30BU I'paHMULM. Y CTAaHOBEHO €, 4e moTarsiHeTro Ha [IAB
MOBHIIaBa €(EKTUBHOCTTa UM Ha MOBBPXHOCTHA agcopOuus. ChLIO Taka, HALIMAT MOJAEN YCIELIHO
M3sICHSBA 3a10 aacopOuusaTa Ha SDS Ha mOBBPXHOCTTA BOJa/Maciio BoJa HEOUYaKBAaHO HAMAJSBA, Thi
Kato xuApopoOHOCTTa Ha MaclieHaTa (hasza ce yBennJdana.

Abstract (English)

The electrical-double-layer (EDL)-based adsorption models for ionic surfactants propose all
surfactantheads ideally aligned in the Stern layer, creating a single surface potential which
controls the distributionof counterions within the diffuse layer. Despite their successful
application to many surfactant systems,these models exhibit a noticeable shortcoming when it
comes to explaining the larger surface excess ofionic surfactants at airjwater interface than
oil|water interface. Experiments and computation simula-tions have already shown that some
surfactant head groups tend to immerse into the deeper layers ofinterfacial water at high surface
coverage. Such an immersion alters the surface potential distribution andcharacteristics of EDL.
However, a theoretical study of this phenomenon is not available yet. This paper presents a
useful modeling approach to quantification of the surfactant immersion. We combined the ionic
surfactant adsorption models with the theory of equilibrium adsorption constant. We modified
sev-eral non-ionic surfactant adsorption models for describing the ionic surfactant adsorption
by accountingfor their immersion. The adsorption parameters were determined by fitting to
experimental adsorptiondata and were then used along with the theory of equilibrium adsorption
constants to successfully explainthe reported difference in the surface excess of sodium dodecyl
sulphate (SDS) at air|water and oil|waterinterfaces. The surfactant immersion directly affected
the intermolecular interaction parameter whichwas closely related with the adsorption energy
of surfactants at the interfaces. The collaborative effectof these two parameters was also found
to be responsible for the immersion of surfactants and shaping-their different concentration
profiles across various liquid|fluid interfaces. The immersion of surfactantswas found to
enhance their surface adsorption effectively. Also, our model successfully elucidated whySDS



adsorption at the oil|water interface unexpectedly decreases as the hydrophobicity of the oil
phaseincreases.

10. Karakashev, S.1., 2015, “Anomalous drainage of nano-films from concentrated NaCl
solutions of tetra ethylene glycol octyl ether (C8E4)”, Chemistry: Bulgarian journal of science
education, Vol. 24 (6), pp.922-929.

Pestome (Ha OBATapCcKH)

bemie wm3cnenBaHO WM3TUYAHETO HA IUIOCKO-TIAPAJICTTHM TMEHHW (WIMH, CTAaOMIU3UPAHU C
terpaeTuieH raukoi oktun erep (C8E4) BB Bomnm pastBopu Ha NaCl. ExcriepumenTtuTe
BBPXY U3TUYAHETO HA MIEHHU (PUIIMHU C€ H3BBPIIUXA IPU TP pa3indHu KoHueHTpamuu Ha NaCl
-0.02 M, 0.2 M u 2 M. BbB BcekH €IMH OT T€3U pa3TBOPHU HA COJI Bapyupa KOHIEHTpaLMAITA Ha
ITAB (C8E4) e B rpammmure Ha 10° - 10° M. Vcranoseno e, ue mpu 0.02 M NaCl
HaHO(WJIMHUTE U3TUYAT B CHOTBETCTBUE ¢ ypaBHeHUeTO Ha Peitnonzc. [Ipu 0.2 M NaCl manku
OTKJIOHEHUS OT TEOPETUYHUTE MPOTHO3M ca HaOmogaBaHu B HskoW ciaydad. [Ipu 2 M NaCl
HAaHOQWJIMUTE H3THYAT 3HAYUTENIHO M0-0aBHO OT IMpPEACKa3aHHUETO Ha YPAaBHEHHETO Ha
Pelinonac. OcBeHn ToBa Oellle YCTaHOBEHO, Y€ 0OIaTa 3aBUCMMOCT Ha JeOeluHaTa Ha
HaHO(HIIMA OT BPEMETO CTaBa JMHeiiHa BMecTo excroneHmanaa npu 104 M u 10° M C8E4.
[locneqHoTo € HeouakBaH pe3yidTar, 3all0TO TOM IOKa3Ba MPOMSHA B CaMUsl PEKUM Ha
W3TUYaHE HA TTEHHUS HAaHODUIM

Abstract (English)

The drainage of planar foam nanofilms, stabilized by tetraethylene glycol octyl ether (C8E4) in
aqueous solutions of NaCl was studied. The experiments on foam nanofilm drainage were
performed at three different NaCl concentrations - 0.02 M, 0.2 M and 2 M. In each one of
these salt solutions the variation of the surfactant (C8E4) concentration was within the range of
10-6 - 10-3 M. It was established that at 0.02 M NaCl the nanofilms drain in accord with
Reynolds equation. At 0.2 M NaCl small deviations from the theoretical predictions were
observed in some cases. At 2 M NaCl the nanofilms drain substantially slower than the
prediction of the Reynolds equation. In addition, it was found that the overall dependence
nanofilm thickness versus time became linear instead of exponential one at 10-4 M and 10-3 M
C8E4. The latter is unexpected results because it shows change in the very regime of drainage
of the foam nanofilm.

11. Sett, S., Karakashev, S.I., Smoukov, S.K., and Yarin, A.L., 2015, “Ion-specific effects in
foams,” Advances in Colloid and Interface Science, Vol. 225, pp. 98-113.

Pestome (Ha ObaTapcKm)

[IpencraBena e kputwdHa 0030pHA CTaTUs 3a HWOH-crienuPUUHUTE €PEeKTH B TEHU B
MPUCHCTBUETO Ha JoOaBeHu conu. [lokazaHa e TeopeTmuHaTa 0OOCHOBKa, pa3paboTeHa 3a
E€KCIIEPUMEHTAJIHU JTaHHU B cucTeMH ¢ oHHU [TAB, kakTo 1 3a 3apakmammre ce NoAX0au 3a
MOJIeJINpaHe Ha MHOTO OT cucteMute ¢ HelloHHu [IAB, karo ce 3amouHe ¢ Hal-CKOPOILHUTE
MOJICJIM 32 TIOBBPXHOCTTA BOAa/BB3AyX. Jlopum B ciyuyas Ha ¥onHu I[IAB cucremu, Hue
MOKa3BaMe METOJIM 3a TMOoA00psBaHE TEOPETUYHOTO pazOupaHe W TpUIIaTaHeTO UM 32
WHTEpOpeTanus Ha U3HEHAABAI €KCIIEPUMEHTAIHU PE3YyATAaTH, KOUTO UMaMe MOJy4EHHU TO-
Hon-crienupuynn edext. B Tasm pabora HHE qOKIagBaMe HEOYaKBAaHO CHIIHU HOH-
cnenuduaHn eheKTH BBPXY CTAOMIIHOCTTAa M CKOPOCTTaa Ha HM3TUYaHE Ha TIEHHU IUIOCKU
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¢bunvu  crabummsupann ¢ 0.5mM uHatpueB npoxeimn cyindar (SDS) B 3aBHCcHMOCT OT
KOHIICHTanuATa M Bujaa Ha joOaBenure comu (MCI1, M = Li, Na, K). YcranoBuxme, ue
MIPOTUBOMOHUTE MOTaT WK J1a CTA0MIM3UPAT MEHHUTE PUIMHU (10 KPUTHYHA KOHILIEHTPALIMS)
VI TH ISCTAaOUITN3UPAT HAJl Hes. Y CTAHOBUXME, Y€ Pa3IMIHUTE TPOTUBO-HOHU JeCTa0MIH3paT
NeHHUTe PrIMK ciieBaliku pena Ha Xodmaiictep n oopatHo. Hali-cuaHuAT cTabmimzaTop Ha
nsuaTa (K*), craBa Hali-CHJIHUAT Je-CTaOMIM3aTOp Ha IISHATA IIPH M U3BBH HErOBaTa KPUTHYHA
KOHIIEHTpalus, U 00paTHO. Bbrpeku ue KpuTHYHATa KOHIIEHTPALIMS € Pa3InyHa 33 pa3IuYHUTE
COJIM, C€ M3YHCIISIBAa KPUTUYHOTO HUBO Ha ajncopoOuus Ha [TAB 3a 1a Moske Jja onpocTH aHanmsa,
KaTo MPHU BCUYKH KPUTHYHU KOHIEHTPALIMK Ha COJI OTTOBapsT Ha €/IHA U ChIIa aIcopOIus Ha
ITAB. Han Ta3u KpuTHYHA KOLIEHTPAIMS Ha COJI CTAOMIHOCTTA HA NEHHUTE (PUIMU Na/1a, a Te
caMHTe 3alloyuBaT Ja U3TUYaT M0-0bp30, KOETO TOBOPHU 3a Bb3MOKHA nperunuranus Ha [IAB
MPUYMHEHA OT COJI. AITepHATUBHO, 00pa3yBaHe Ha IPEMUIIETApHU CTPYKTYPU MOJXKE J1a JIOBE/IE
n0 10-0aBHO ypaBHOBECSIBAHE M  IO-MaJKO IOBBPXHOCTHOAKTHBHU-MOJIEKYJIH Ha
MOBBPXHOCTTA, KOETO BOJIH JI0 HECTAOMIIHOCT HA TIsSIHA U TICHHU (DUIIMH.

Abstract (English)

We present a critical reviewon ion-specific effects in foams in the presence of added salts.We
show the theoretical basis developed for understanding experimental data in systems with ionic
surfactants, as well as the nascent approaches to modeling the much more difficult systems with
non-ionic surfactants, starting with the most recentmodels of the air—water interface. Even in
the case of ionic surfactant systems,we showmethods for improving the theoretical
understanding and apply them for interpretation of surprising experimental results we have
obtained on ion-specific effects in these systems.We report unexpectedly strong ion-specific
effects of counterions on the stability and the rate of drainage of planar foam films from
solutions of 0.5mM sodiumdodecyl sulfate (SDS) as a function of concentration of a series of
inorganic salts (MCI,M=Li, Na, K). We found that the counterions can either stabilize the
foamfilms (up to a critical concentration) or destabilize them beyond it. The ordering for
destabilization is in the same order as the Hofmeister series,while for stabilization it is the
reverse Therefore, the strongest foam stabilizer (K.), becomes the strongest foamdestabilizer at
and beyond its critical concentration, and vice versa. Though the critical concentration is
different for different salts, calculating the critical surfactant adsorption level one could
simplify the analysis, with all the critical concentrations occurring at the same surfactant
adsorption level. Beyond this level, the foam lifetime decreases and films suddenly start
draining faster, which may indicate salt-induced surfactant precipitation. Alternatively,
formation of pre-micellar structures may result in slower equilibration and fewer surfactant
molecules at the surface, thus leading to unstable foams and films.

12. Karakashev, S.1., and Smoukov, S.K., 2015, “Fast Estimation of the Equilibrium Adsorption
Constants of lonic Surfactants with Account for lon-Specific Effects,” Colloids and Surfaces
A, Vol. 467, pp. 143-148.

Pestome (Ha Obrapck)

Pazbupanero Ha ¢akropure, KouTo HompHHACAT 3a ancopOuusta Ha [IAB Ha moBbpxHOCTTa, 0O€3
HEOO0XOIMMOCT OT U3BBPIIBAHE HA MPOABKUTEIHN U IIATEIIHU EKCIIEPUMEHTH Ha BCSKAa HOBA CHCTEMA
Ha IOBBPXHOCTHOAKTUBHU BEIIECTBA, € HaJleXalla HyXJa KakTo 3a INpPOMHUIUICHH, Taka M 3a
aKaJeMU4YHU u3cienBaHud. ['onsgma rpyna OoT Hal-IIMPOKO M3MON3BAHUTE MOBBPXHOCTHO aKTUBHHU
BEIIeCTBA MMaT alM(paTHU BEPUTH 33 TEXHUTE XUAPOPOOHHM omamikd. Berpeku ToBa, Bapualuure B
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IbJDKWHATA Ha OMAIllKaTa, eCTeCTBOTO Ha XuApo(dUiIHATa TpylaTa U eCTECTBOTO Ha MPOTHBOMOHA (32
rionnu ITAB) mpaBsT TOYHHMAT ancOpOLUMOHEH KamalMTeT TPYAHO MpeABUAUM. TyK € IpeacTaBeHa
mpocTa npoueaypa 3a Obp3a U TOYHA OLIEHKA Ha aJICOPOLIMOHHMSI KallallUTET Ha Ta3u TOJIsIMa KOJIEKIIUs
OT MOBBPXHOCTHO AaKTHWBHHU BEIECTBAa 4pe3 MapaMeTpU3UpaHE Ha OTJCIHUTE MPUHOCH HA TEXHUTE
KoMmnoHeHTH. Hue noknaznBa onpenensHeTo Ha IPUHOCA Ha MOJIIPHUTE TJIABU Ype3 MOJEJ, KbAETO TOH
€ eIUMHCTBEHMAT CBOOOAEH IlapaMeTpd B JIMHEEH IOAXOJ KbM EKCIEpHUMEHTAJHH [JaHHU.
HecurypHoctra OT eKCcliepUMEHTaIHUTE Bapualuy € HaMajleHa Ype3 MOAPEKAaHe Ha Pe3yaTaTuTe KbM
Jpyra JUHEHHa 3aBUCUMOCT 3a CEpPHUs OT XOMOJIOKHH IOBBPXHOCTHO aKTHBHH BEILECTBA C PA3IUYHU
IBJDKMHATA Ha OMalllkaTa, KbAEeTO HapacTBa MPUHOCHT Ha omamkaTa. [IpyHOCHTE OT OceM pazmudHu
nonspuu rnasu (DMPO, DEPO, SO*, OH, COOH, COO -, NHs* u N(CH3)*") ca u36poenu B Tabnua,
KaTo ca MpHHOCU OT 15 mpoTuBo-iioHa (3a iionHu [TAB). Pesynrature nmo3BosnsBatr He3a0aBHA OIIEHKA
Ha ancopOuuonHata cuia Ha moutd 300 cuctemu Ha [TAB, 3a MHOTO OT KOMTO ancopOUMOHHHTE
KOHCTAaHTH He ca u3BecTHU. CpaBHEHHS Ha H3YMCICHUTE KOHCTAHTH Ha CllydailHO wu30paHu
CbpaKTaHTHU CHUCTEMH CPELLy TEXHUTE €KCIEPUMEHTAIHO U3MEPEHH CTOMHOCTH AaBaT OTKJIOHEHUS
camo okono 3.5 + 2%. TakoBa OBp30 M3UHCICHHE HAa aJCOPOIMOHHATA KOHCTAHTa HAa TIOBHPXHOCTHO
aKTHUBHOTO BEILECTBO, 0a3upaHa caMO Ha HEroBaTa MOJIEKYJIHA CTPYKTypa, € MOIIEH MHCTPYMEHT 3a
KOJMUYECTBEHO OIpe/IeNTHE U aHAINU3 Ha Pa3XOJUTe U MOJI3UTE OT MOBbPXHOCTHOAKTHBHU BEILIECTBA 32
MPOEKTHpPaHe Ha MHOT'O MPOMHUIUICHH MPOILECH, BKIIOYUTENHO (IOTAlMsl HA MUHEPATHH YacTHUIIH,
(dpakonupane Ha (apmaleBTHYHa IsSHA M JieeMyJIrMpaHe B He(TeHarta NpoMuIuIeHOCT. Hue
[IOCOYBAME TEXHUKH 3a pa3lIupsiBaHE HA TO3U METOJ U 3a Apyru Buaose cuctemu ¢ [TAB.

Abstract (English)

Understanding the factors contributing to the adsorption of surfactants to interfaces, without the
need to carry out lengthy and meticulous experiments on every new surfactant system, is a
pressing need in both industrial and academic research. A large group of the most widely used
surfactants have aliphatic chains for their hydrophobic tails. Yet the variations in the length of
the tail, the nature of the hydrophilic group, and the nature of the counterion (for ionic
surfactants) make the exact adsorption capacity hard to predict. We present here a simple
procedure for the fast and accurate estimation of the adsorption capacity of this large collection
of surfactants by parameterizing the separate contributions of their components. We report the
determination of the contribution from the polar heads by a model where it is the only free
parameter and linear fits to experimental data. Uncertainty from experimental variations is
decreased by fitting the results to another linear dependence for a series of homologous
surfactants with different tail lengths where the incremental contribution of the tail is well
established. The contributions from eight different polar heads (DMPO, DEPO, SO4~, OH,
COOH, COO", NHs*, and N(CH:)3*) are tabulated, as are contributions from 15 counter-ions
(for ionic surfactants). The results allow immediate estimation of the adsorption strength of
nearly 300 surfactant systems, for many of which the adsorption constants are not known.
Comparisons of the calculated constants of randomly selected surfactant systems against their

experimentally measured values yielded deviations of only about 3.5 + 2%. Such quick

calculation of a surfactant’s adsorption constant based only on its molecular structure is a
powerful tool for quantitative screening and cost-benefit analysis of surfactants for designing
many industrial processes, including flotation of mineral particles, pharmaceutical foam
fractionation, and de-emulsification in the oil industry. We point out techniques for expanding
this method to other types of surfactant systems as well.

13. Alexandrova, L., Karakashev, S.I, Grigorov, L., Phan, Chi M., and Smoukov, S.K., 2015,
“Wetting Properties of Phospholipid Dispersion on Hydrophobic SiO2-glass plate”, Advances
in Colloid and Interface Science, Vol. 220, pp. 1-7.
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Pestome (Ha ObaTapCKH)

B Ta3u pabora Hue H3cleBaMe OMOKPSIIUTE CBOMCTBA HA MHOTO MAJIKHM KAIYWIM OT COJICHH BOJHHU
CyCIleH3WM Ha emHocloian smmno3omu Ha DMPC (mumupucronndochaTuanIkonrnH), pa3noIoKeH
BBpXY Si0; - CTHKIEHN TOBFPXHOCTH C PAa3IMYHN HUBA Ha XUApodoOHOCT. Taka HUE paBUM OIEHKA
Ype3 JIBe pa3IMyHU U3MEPBaHUS Ha XUIPOPOOHOCTTA HAa TBHPIAUTE HOBBPXHOCTU — KOHTAaKTHHU BIJIN Ha
OTCTBIIBaHE U AeOETMHATA Ha OMOKPSIIY (UMK MEXIYy BB3AYIIHO MEXypUe U MOBBPXHOCT C Pa3IUUHU
HuBa Ha xuapodooOHocT. T aka HHe ycTaHOBHUXME 100pa Kopenanust Mexay ABara merona. ChIIo Taka
paskpuBaMe MOJIPOOHOCTUTE OTHOCHO MEXaHW3Ma Ha OMOMpSHE Ha Pa3iIMuHH HOBBPXHOCTU Upe3
DMPC nunozomna cycrneH3us. XuUAPOPUIHHTE MOBBPXHOCTH C KOHTAaKTHH BITIM Ha BoJara B
muanazona ot 0 ° o 35 © ca necHo xuapohoOU3UpaHu OT JIMITO30MHUTE U CAMO TTOKa3BaT ChOTBETHUTE
BIJIM Ha KOHTAKT B 00xBaTta 27 © - 43 °. 3a chIms quana3oH Ha HOBbPXHOCTHH XHAPOPOOHOCTH, MMAIIIe
SICHO HaMaJIsIBaHE Ha Jle0eTMHaTa Ha OMOKPSIIUTE (GUIMA, TOCTUTAWKH MUHAMYM B Tuamna3ona 35 © -
40 °. Ilpu mo-BuCOKHM HUBA Ha XUAPO(POOHOCT, KAKTO YHCTA BOZAA, TaKa W JUIIO30MHATa CYCIIEH3HUS
MOKa3BaT MOJOOHH KOHTAKTHH BIJIH, a JIcOCIMHATA HA OMOKPSIIU (PUIMH MEXKIY MEXYpUeTo U Te3U
MOBHPXHOCTH HApacTBa MapayieiHO. Hammsar aHamu3 mokasea, ue eJIMHCTBEHATa CHJa, crocoOHa jaa
CTa0MIu3upa QUIMH NPU TE3U EKCIIEPHMEHTAIHH YCJIOBHSI € CTepHYHO OoTONhCKBaHe. IlocieaHoTo
mpearnonara, 4e HaHO-MeXypdera, aJcopOupaHu BbpXy XUAPO(OOHH YacTH Ha TMOBBPXHOCTTA, U
nokput ¢ DMPC crnoit, moxxe na 6b1e npuunHa 3a 40 - 70 HaHOMeTpa AedennHaTa Ha HabIro1aBaHUTe
OMOKPSITIH (HUITMHL.

Abstract (English)

We study the wetting properties of very small droplets of salty aqueous suspensions of
unilamellar liposomes of DMPC (dimyristoylphosphatidylcholine), situated on SiO-—glass
surfaces with different levels of hydrophobicity. We evaluated two different measures of
hydrophobicity of solid surfaces - receding contact angles and the thickness of wetting films
trapped between an air bubble and the solid surface at different levels of hydrophobicity. We
established a good correlation between methods which differ significantly in measurement
difficulty and experimental setup. We also reveal details of the mechanism of wetting of
different surfaces by the DMPC liposome suspension. Hydrophilic surfaces with water contact
angles in the range of 0° to 35° are readily hydrophobized by the liposomes and only showed
corresponding contact angles in the range 27°—43°. For same range of surface hydrophobicities,
there was a clear reduction of the thickness of the wetting films between the surface and a bubble,
reaching a minimum in the 35°-40° range. At higher levels of hydrophobicity both pure water
and the liposome suspension show similar contact angles, and the thickness of wetting films
between a bubble and those surfaces increases in parallel. Our analysis showed that the only
force able to stabilize the film under these experimental conditions is steric repulsion. The latter
suggests that nanobubbles adsorbed on hydrophobic parts of the surface, and coated with a
DMPC layer, may be the cause of the 40-70 nm thickness of wetting films we observe.

14. Karakashev, S.I. and Manev, E.D., 2015, “Hydrodynamics of Thin Liquid Films:
Retrospective and Perspectives”, Advances in Colloid and Interface Science, Vol.222, pp.398-
412.

Pestome (Ha Obrapck)

Ta3zu 0030pHa craTHsi mpeacTaBd 0000IIEHNEe Ha €KCIIEPUMEHTAIHH W TEOPETHYHHU HM3CIEIBAaHUS B
o0yiacTTa Ha THHKUTE TEUYHH (PUIMHU U TAXHATA XUAPOJHMHAMUKA 32 MOCIEIHUTE HAKOJIKO ACCETHIETHUS
Tst ce hokycupa OCHOBHO BBbPXY JOKA3BaHETO, MPUIIArAHETO U MO-HATATHIIHOTO Pa3BUTHE HA TEOPHSTA
Ha Credan - PeliHonmac 3a w3THUaHe Ha TEYHOCTH, OasupaHa Ha HATPyNaHUTEe 3HAHUS 3a
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MMOBBPXHOCTHHUTE CIJIH, TIOBBPXHOCTHO HANPEXKEHUE, MPUYUHEHO OT ajcopOrmsta Ha [TAB, u mudy3us
Ha TIOBbPXHOCTHOAKTHBHH BEIECTBA. TeYHUTE (PUIMHU Ca OT ITBPBOCTCIICHHO 3HAYCHHE 33 KOJIHHO-
JIUCEPCHUTE CUCTEMH, KaKTO M PA3JIMYHKA UHIYCTPUAIHU nporiecH. [IpexomHaTa cTaOMITHOCT Ha IsHATa
Y HEWHUSAT CHHEPE3UC 3aBHCH OT CKOPOCTTa Ha M3THHSABAHE HA KbCAHETO Ha (QuiaMmuTe 00pa3yBaHU
Me3ly BB3AYIIHUTE MeXypdeTa. B 3akpenBaHeTo Ha YaCTHIIUTE KbM MeXypueraTa OoT (IoTalOHHATA
IIsTHA c€ KOHTPOJMpa Ype3 M3ThHSABAaHE M Pa3KbCBaHE HA MEKIUHHHUTE (PHIIMU MEXIY BB3IYIIHATE
MexypueTa ¥ MHUHEpaHUTe JacTUIH. KakTo eKkcriepruMeHTalH!, Taka M TEOPETUYHH Pe3yJTaTHTe ca
CBBpP3aHH TPEIUMHO C TEHHHTE (QIIMH MEXOy JBE MexXypdera, HO Morar jaa Opmar oOmm u 3a
eMYJICHOHHHU (huaMu, o0pa3yBaHU C Jpyra OpraHUYHA TEYHOCT, KAKTO U OMOKDSIIU (DHIMH MEXITy
MEeXypUeTo U TBbpAATa MOBbPXHOCT.

Abstract (English)

This review presents a summary of the results in the domain of microscopic liquid film
hydrodynamics for several decades of experimental and theoretical research. It mainly focuses
on the validation, application and further development of the Stefan—Reynolds theory on the
liquid drainage, based on the accumulated knowledge of surface forces, surface tension caused
by the surfactant adsorption, and diffusion of surfactants. Liquid films are of primary
significance for colloidal disperse systems, and diverse industrial processes. The transient
stability of the froth phase and the froth drainage is a function of the drainage and rupture of
liquid films between air bubbles. In flotation, the bubble—particle attachment is controlled by
the thinning and rupture of the intervening liquid film between an air bubble and a mineral
particle. Both the experimental and theoretical results are mostly related to the foam liquid films
between two bubbles, but can be principally generalized for emulsion films, formed in another
liquid, as well as wetting films between a bubble and a solid surface.

15. Karakashev, S.I., 2014, “How to determine the adsorption energy of the surfactant's
hydrophilic head? How to estimate easily the surface activity of every simple surfactant?”,
Journal of Colloid and Interface Science, VVo. 432, pp. 98-104.

Pestome (Ha Obrapckm)

OmpeneneH € HauWH 3a ONpeJACIsiHE Ha aJCcOpOIMOHHATA €Heprus Ha XuIpoduiHaTa IiaBa Ha
MOBHPXHOCTHO aKTHUBHOTO BEIIECTBO BHPXY MOBBPXHOCTTA BOJA/BB3/IyX. 3a Ta3u Iell, aIcOpOIIMOHHATa
Teopust Ha Davies u Hali-HanpeaHanaTa BepcHsi Ha aJicopOLMOHHATa Teopusi TeopusiTa Ha XendaHa-
@pui-JleOoBuTI € NPUIIOKEHA KbM H30TEPMUTE Ha NMOBBPXHOCTHOTO HANpEeKEHHE HAa XOMOJIOKHA
cepusi HarpueB ankmicyiadpar (CnHans1 SOsNa, N = 7-12),, karo mo TO3W HAYMH CE TIOJIydaBa
paBHOBECHaTa aAcopOLMs KOHCTAHTA, IUIOIITA Ha HAlpeYHOTO ceueHHe Ha Mosekynata Ha IIAB,
Koe(UIMEHTa Ha B3aMO/ICHICTBUE U KOXE3MOHHATA KOHCTAHTa CIIPSIMO Opost Ha BBIVIEPOJAHUTE aTOMH B
ankwicyngdaTHaTa MoieKkyia. Taka, eHeprusita Ha oOmiara afgcopOuus Ha BCEKH OTJIEIEH XOMOJOT Ce
M3YUCIIABA B CHOTBETCTBHE C HAW-HOBOTO pa3BUTHE Ha aacopOrusaTa Teopus. Taka ce M3YHCIABA
Oe3pasmepHa agcopbunonHara eneprus Ha xuapoduina Ern./KgT. B HammsTB koHKpeTeH ciayyaii (SO
4 ) m3uncanxme Ern/KgT = - 2.79, xoero mokassa CHIIHATA CKIIOHHOCT Ha SO* rnaBara nma G6bIe
3a00MKOJIEH OT BOAHK MoneKynu. [Ipoueypara 3a uzuncnsasane nHa SO riaBata He 3aBUCH OT 3apsza
Ha xunpodunHaTa rnasa. [1o cbums HaunH, Hue u3uncisssame Ern./KgT Ha omie miect 100pe U3BECTHH
B yureparypara xuapopmwiu rinasu (COOH, OH, DMPO, DEPO, N(CH3)*" u NH3**), koeto nokassa,
ye ajicopbumonHara eneprus Ha CH2- rpyma 3aBrcH Majko OT BUa Ha XUAPO(MUITHUS TlIaBaTa, HO TOBa
ce OTpa3sBa CHILECTBEHO aJCOpPOLMOHHA €Heprus Ha nsara Mmojiekyna Ha [IAB. M Hakpas,
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nehuHUpaXMe W BATHIUPAXME MapaMeThpa aJCcOPOIMOHECH KaNalMTeT Ha MOBBPXHOCTHOAKTUBHU
BEIIECTBA C MPOCTa MOJICKYJSIPHA CTPYKTypa, 3a JIECHA OIICHKA Ha TAXHATa MOBBPXHOCT JICHHOCT.
YcraHoBeHa e auHelHaTa 3aBucuMoctT Mexay CMC Ha HOHHUTE MOBBPXHOCTHO aKTHBHHU BEILIECTBA U
TSIXHATa afcOPOIFOHHA CITIOCOOHOCT.

Abstract (English)

A definite way to determine the adsorption energy of the surfactant’s hydrophilic head on the
air water interface is presented. For this purpose, the Davies adsorption theory and the most
advanced version of Helfand—Frish—Lebowitz adsorption theory were applied to the surface
tension isotherms of homologous series of sodium alkyl sulfate (CnHan+1 SO4Na, n = 7-12),
thus deriving the equilibrium adsorption constant, the cross-sectional area of the surfactant
molecule, the interaction coefficient and the cohesion constant versus the number of the carbon
atoms into the alkyl sulfate molecule. Thus, the total adsorption energy of each particular
homolog was calculated in line with the latest development of the adsorption theory, thus
calculating the dimensionless adsorption energy of the hydrophilic head Enead/ksT. In our
particular case (SO4 ") we calculated Enead/ks T = -2.79, which indicates the strong propensity of
the SO4to be surrounded by water molecules. The procedure for calculation SO4 does not
depend on the charge of the hydrophilic head. Similarly, we calculated Eneag/ksT of another six
well known in the literature hydrophilic heads (COOH, OH, DMPO, DEPO, N(CH:)3", and
NHs"), indicating that the adsorption energy of the CH.group depends slightly on the type of
the hydrophilic head, but it affects substantially the adsorption energy of the whole surfactant
molecule. Finally, we defined and validated a parameter called adsorption capacity of
surfactants with simple molecular structure, for easy estimation of their surface activity. Linear
dependence between the CMC of ionic surfactants and their adsorption capacity was established.

16. Karakashev, S.I., Stockelhuber, K.W., Tsekov, R., Phan, C., Heinrich, G., 2014, “Tribology
of Thin Wetting Films between Bubble and Moving Solid Surface,” Advances in Colloid and
Interface Science,” Vol. 210, pp.39-46.

Pestome (Ha Obrapcku)

Ta3u paboTa e enuH yCIelleH IpUMep 3a CBbP3BAHETO HA TEOPUs U EKCIIEPUMEHT IIPU U3CIIe/[BaHE Ha
TpuboJIoruaTa Ha TPUEHE MEX/ly MeXypde U TBbp/ia MOBbPXHOCT. TakoBa U3cieBaHe ce choOIaBa 3a
NpBB BT B JIUTEpaTypara. TeopusaTa 3a OMOKPSIIU GUIMH MEXIy MEeXypue M JIBUKella ce TBbpAa
MOBBPXHOCT OopaBH ¢ Au(epeHLHaTHO ypaBHEHHE HAa HEJIMHEWHA E€BOJIIOLUS OTYMTALIO TPUEHE U
MPUILTB3BaHE C TBBpAaTa NoBbpxHOCT. [IpodunsT Ha nebenunaTta Ha ctauroHapuu 3 /1 ¢dunmu, Koito
€ pelleHne Ha Au(epeHIUaIHO YpaBHEHHE, 3a BCSIKa ONpeesieHa CKOPOCT Ha JABIKEHHE Ha TBbpAATa
MOBBPXHOCT € TMOJy4YeHa upe3 CHelUajHa NpoueAypa U YHHKaJHa HHTepdepoMeTpuiHa
eKCIleprMEeHTalHa HacTpoiika. ToBa HM mMo3BoNMM Ja ompeneinuM 3] kaprara Ha HaJATaHETO Ha
MOBJAUTAHE B PAMKUTE Ha OMOKPAIIIHUTE (bl/IJIMI/I, cujiaTa Ha TpUCHE Ha €AWHUILIA TUIOI U KOG(bI/IHI/IeHTa
Ha TPUCHEC IIpU IIPH pa3IMYHU CKOPOCTH Ha ABUXCHHUEC HA Ha TBbpJaTa IMOBBPXHOCT. Ilo To3m Ha4YuH,
HUe Ha0IroJaBaxMe HHTEPECHH! TPUOOIOTHYHH OJPOOHOCTH 32 TPUEHETO Ha MEXypUeTa BbpXY TBbp/Ia
IMOBBPXHOCT, KaTO HAIIpUMEP TOIIa ge:

1. ChliieCcTBYBa peKMM Ha CMECEHO TPHUEHE MEXIY CYX0 M CMa3aHO TPHEHE B Iuamna3ona ot 6 - 170 um/s,
CJIeJl KOWTO TPUEHETO MEXAY MEXYPUETO U TBBPAOTO BELIECTBO CE€ CMa3Ba HAIBJIHO U IIPEMUHABA IIPE3
MaKCUMYyMa,;

2. KoeuimeHThT Ha TpHiEHE MIMa BUCOKH CTOHHOCTH MPWU MHOTO MaJKH CKOPOCTH Ha JIBIDKEHHE Ha
TBbpJAaTa U HAMaJsBa ChUIECTBEHO C YBEJIMYaBaHE HA CKOPOCTTA Ha ABUXKECHHE HA TBBP/1aTa IOBBPXHOCT
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J0 OO0CTUIraHC Ha MaJIKu CTOfIHOCTI/I, KOHUTO CC MPOMCHAT YYBCTBUTCIIHO C TIIO-HATATBIIHOTO
YBEJIMYaBaHEC HAa CKOPOCTTA HAa TBbpAaTa IMOAJIOXKKA.

Brrpexn MHOTOOpoOitHUTE M3CIeNBaHNS Ha JABIDKEHHETO HA MeXypde B HEIOCPEICTBeHa OJHM30CT J0
TBBPJIa CTCHA B JINTEpATypaTa, U3rJIexK 1a, Ye HACTOSAIIOTO pa3cie/BaHe € CThITIKA HAIIPE.l B Ta3u 00J1acT,
JIOKOJIKOTO YCIISIXME JIa M3BJICYEM TPUU3MEPHH KapTH Ha MEXyp4eTo OJIM30 JI0 TBhpJaTa NOBbPXHOCT,
KOETO TPaBH pascieABAHETO M0-3abJI00UCHO.

Abstract (English)

This work shows a successful example of coupling of theory and experiment to study the
tribology of bubble rubbing on solid surface. Such kind of investigation is reported for the first
time in the literature. A theory about wetting film intercalated between bubble and moving solid
surface was developed, thus deriving the non-linear evolution differential equation which
accounted for the friction slip coefficient at the solid surface. The stationary 3D film thickness
profile, which appears to be a solution of the differential equation, for each particular speed of
motion of the solid surface was derived by means of special procedure and unique
interferometric experimental setup. This allowed us to determine the 3D map of the lift pressure
within the wetting film, the friction force per unit area and the friction coefficient of rubbing at
different speeds of motion of the solid surface. Thus, we observed interesting tribological
details about the rubbing of the bubble on the solid surface like for example:

1. A regime of mixed friction between dry and lubricated friction exists in the range of 6—
170um/s, beyond which the rubbing between the bubble and solid becomes completely
lubricated and passes through the maximum;

2. The friction coefficient of rubbing has high values at very small speeds of solid's motion and
reduces substantially with the increase of the speed of the solid motion until reaching small
values, which change insignificantly with the further increase of the speed of the solid.

Despite the numerous studies on the motion of bubble/droplet in close proximity to solid wall
in the literature, the present investigation appears to be a step ahead in this area as far as we
were able to derive 3D maps of the bubble close to the solid surface, which makes the
investigation more profound.

17. Bournival, G., Ata, S., Karakashev, S.I., and Jameson, G., 2014, “An Investigation of
Bubble Coalescence and Post-Rupture Oscillation in Non-lonic Surfactant Solutions using
High-Speed Cinematography,” Journal of Colloid and Interface Science, Vol. 414, pp. 50-58.

Pestome (Ha OBITapCcKH)

IToBeueTo mporecu, BKIOYBAIIM 0apOOTHpaHe B TEUHOCT, M3UCKBAT MAJKH MeXypdeTa, 3a Jia ce
MOCTUTHE MaKcuMalleH TpaHcdep Ha wmaca/eHeprus. OOIUSAT MeETOJ| 3a TNpenoTBparsBaHe Ha
KOAQJIECIICHIHsI HA MeXypueTa € upe3 To0aBsiHe Ha MOBbPXHOCTHOAKTHBHY BEIIECTBA. 32 Jla c€ BHHKHE
B TIpoleca Ha KOAICCLUCHIMs, KaNWIIPHUTE MeXypuera ce HaOojaBaT INpH H3IIOJI3BaHE Ha
BHUCOKOCKOpOCTHa KnHematorpadus. EkciepumeHTrTe 051Xa MPOBEACHHU B pa3TBOpU Ha |-nieHTaHo, 4-
METHJI-2-TIEHTaHOJ, TP (MPONMIEH TIMKOI) METHJ €Tep, U MOoJH (MPOMWIEH TIUKOI), 32 KOUTO ce
W3BIMYa MHPOPMAaLUS KaTo BpeMe Ha KoajeclueHuus U AedopmanusaTa Ha MOJYyYEHOTO MeXypue Mmpu
KoaJlecleHIMsl. B ToBa wu3cieiBaHe € MOKa3aHO, Y€ BPEMETO Ha KOAJIECUEHIHS HapacTBa C
KOHIICGHTPAISTA Ha TOBBPXHOCTHO aKTUBHOTO BEIIECTBO JIO MOSIBATa Ha IIIATO. Y BEJIMUCHHETO BpeMe
Ha KoaJeclieHIMs ¢ KoHIeHTpamuss Ha [IAB He Moxe &a ce IBIDKM camMoO Ha TMOBBPXHOCTHATA
enmacTUUHOCT. OCHWIMPAaHETO Ha TOJYYEHOTO MeXypue ce XapakTepu3upa ¢ IMOITbIIaHe Ha
TpenteHusATa. Pe3ynratuTe mpeamosnarat, 4e € HEOOXOAMMa MUHHMMAllHAa €IaCTUYHOCT, 3a Ja ce
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MMOCTUTHE YBEITUYCHO 3aTUXBAHE U 3HAYMTEIIHA TU(Y3Hs UMa BPEIHO Bb3ACHCTBYE BEPXY JUHAMUYHATA
peakius Ha MeXypueTI, KaTo 10 TO3W HAa4YWH HaMallsiBa AeMIT(UPaHETO.

Abstract (English)

Most processes involving bubbling in a liquid require small bubbles to maximise mass/energy
transfer. A common method to prevent bubbles from coalescing is by the addition of surfactants.
In order to get an insight into the coalescence process, capillary bubbles were observed using a
high speed cinematography. Experiments were performed in solutions of 1-pentanol, 4-methyl-
2-pentanol, tri(propylene glycol) methyl ether, and poly(propylene glycol) for which
information such as the coalescence time and the deformation of the resultant bubble upon
coalescence was extracted. It is shown in this study that the coalescence time increases with
surfactant concentration until the appearance of a plateau. The increase in coalescence time
with surfactant concentration could not be attributed only to surface elasticity. The oscillation
of the resultant bubble was characterised by the damping of the oscillation. The results
suggested that a minimum elasticity is required to achieve an increased damping and
considerable diffusion has a detrimental effect on the dynamic response of the bubble, thereby
reducing the damping.

18. Gutsov, S., Danchova N., Karakashev, S.I., Khristov, M., Ivanova, J., and Ulbikas, J., 2014,
“Preparation and Thermal Properties of chemically Prepared Nanoporous Silica Aerogels”,
Journal of Sol-Gel Science and Technology, Vol. 70, pp. 511-516.

Pestome (Ha OBIrapcKu)

Ta3u paboTa ce Gokycupa BbPXY MOATOTOBKaTa Ha 3aBUCHMOCTTA YCIOBHS - CTPYKTypa - (pu3ndHH
cBOiicTBa Ha XHAPO(MOOHM CHIMIMEBH AepPOTeIH, BCHYKH IOJATOTBEHH MOJ KPUTUYHHU YCIOBUS Ha
cymere (70°C u 0.4 arm..), Karo MO TO3M HAYWH CE HACOYBA KbM MOTCHIMAIHO MPHIOKEHHE KaTO
W30JIAIMS Ha KOpITyca B TepMONOMNH. Taka MPUTOTBEHUTE, HAHOMOPECTH XUAPO(YOOHU TpaHylu OT
cuiuKaren 0s1xa u3cieIBaHH Ype3 CTaHAapTeH eJIEKTPOHEH MUKPOCKOIT ¥ aTOMHOCHIIOBA MHKPOCKOTIHS,
WY cniexrpockomnust, UV/Vis ciekTpockomnus, qudepeHnaiia CKkaHupana KaTopuMEeTPHs 1 TEPMUYHA
MPOBOJUMOCT H3MepBaHus. Du3nvecknTe CBOHCTBA HA aeporeliuTe ca CPaBHEHH C THPrOBCKU
aeporesHu rpaHynu. [IpuiiokeH e MeTon 3a M3MepBaHe HAa KOHTaKTHHUS BI'bJI HAa MHKPOKAITYMIM Ha
TpaHyJIH OT CWINIMEB TUOKCH] 3a OIIPEAEIsIHEe Ha HUBO Ha XUIPo(oOHOCT.

Abstract (English)

This work focuses on the dependence preparation conditions—structure—physical properties
of hydrophobic silica aerogels, all of them prepared under subcritical drying conditions (70 _C
and 0.4 atm.), thus aiming at potential application as case insulation filling in heat pumps. The
so prepared, millimeter scaled nanoporous hydrophobic silica aerogel granules were analyzed
with standard electron microscope and atomic force microscopy, IR spectroscopy, UV/Vis
spectroscopy, differential scanning calorimetry and thermal conductivity measurements. The
physical properties of the aerogels were compared with commercial aerogel granules. A method
for contact angle measurement of micro-droplets situated on the silica granules was proposed
to quantify the level of their hydrophobicity.

19. Karakashev, S.1., Stockelhuber, K.W. Tsekov, R., Heinrich, G., 2013, “Bubble Rubbing on
Solid Surface: Experimental Study”, Journal of Colloid and Interface Science, Vol.412, pp.89-
94,
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Pestome (Ha ObaTapCKH)

ToBa e mbpBOTO HHTEP(HEPOMETPUYHO H3CIEABAHE B JIUTEPATYPaTa OTHOCHO OMOKPSIIIHS (DHIIM, YIIOBEH
MEXIy MEXyp4eTo W JBIDKEIIAa Ce TBbpJAa MOUIOKKA. YHHUKaTHATA eKCIepUMEHTallHA YCTaHOBKa €
CIETMaTHO TPOEKTHpaHa 3a ciiefieHe Ha AebenrHara mpoduian Ha OMOKpAI] GHiIM, BMBKHATH MEXTY
MEXypueTo M JBWXKEIIaTa Ce TBbpJa MOBBPXHOCT. Ilopanu Ta3w nmpuyuHA, CICUAIHO pa3paboTeHa
MpoLeAypa 3a TOBA M3CIEABAHE ¢ MPIIIOKEHA 3a onpenensHe Ha 3] neOenunara Ha guiMa. ToBa HU
MO3BOJIM J]a OMPENCINM TPUU3MEPHU NMPO(HIN Ha OTACIAINIMTE C€, NMOJSMHH HAJISTaHWS, KaKTO U
TEH30pa Ha BHUCKO3HOTO HAIMpPEKEHHE KaTo (DYHKIMS HAa CKOPOCTTa Ha TBBbpJATa MOBBPXHOCT. Taka
MOJXKE J1a c€ BHJM CIJTHA JIMHEHHA 3aBUCHMOCT MEXy cpeqHara jebenrHa Ha GuiiMa u CKOpOCTTa Ha
IBIKCHHE Ha TBBpPJATa MOBBPXHOCT CHINECTBYBA JI0 M3BECTHA KPUTHYHA CKOPOCTTa Ha JBM)KEHUE,
OTBBJ, KOSITO 3aBHCHMOCTTAa CTaBa II0-cllaba, HO 3ama3Ba JWHEWHaTa cHu TeHAeHIusd. IlomoOHa e
CKIIOHHOCTTa KBM CPEAHOTO HaJsIraHe Ha IMoBaurane. Hemio moBeue, MOXke 1a ce BHAM Kak
HECJHOPOAHOCTTa Ha MOBBPXHOCTHTE Ha (PUJIMa CE MPOMEHSAT NPU yBEIUYaBaHE Ha CKOPOCTTa Ha
JIBIDKEHHWE Ha TBBpAAaTa MOBBPXHOCT. IIpennokeHaTta TEXHUWKAa pa3KpyuBa HOBU BBH3MOXKHOCTH 3a
M3CJIe/IBAHE Ha MEXypUueTa U TBHPJU MOBbPXHOCTH Ha MO-IABJI0OKO HUBO, KOTATO CA B OTHOCHTEIHO
JIBWKCHUE €AWH KbM JApyr. [lo TO3M HAaYyMH MOXE Ja Ce MpOoBeHaT MOAPOOHU TPUOOIOTHYHHU
W3CIIC/IBAHUS 32 IBIDKCHHUETO Ha MEXypueTaTa B HEMOCPEACTBEHA OJIU30CT 10 TBHPIU MOBHPXHOCTH.

Abstract (English)

This is the first interferometric study in the literature on wetting film entrapped between bubble
and moving solid substrate. Unique experimental setup was specially designed for monitoring
the thickness profiles of wetting film, intercalated between the bubble and moving solid surface.
For this reason, special procedure developed for this study was applied for determination of 3D
film thickness profiles. This allowed us to determine 3D profiles of the disjoining, the lift
pressures as well as the viscous stress tensor as a function of the velocity of the solid surface.
Thus, one can see that a strong linear dependence between the average film thickness and the
speed of motion of the solid surface exists until a certain critical speed of motion, beyond which
the dependence becomes weaker but keeps its linear trend. Similar is the propensity with the
average lift pressure. Moreover, one can observe how the inhomogeinity of the film surfaces
changes upon increasing the speed of motion of the solid surface. The proposed technique
reveals new possibilities for investigation of bubbles and solid surfaces on deeper level when
they are in relative motion towards each other. Thus, one can conduct detailed tribological
studies on bubbles moving in close proximity to solid surfaces.

20. Tsekov, R., Borissov, D., and Karakashev, S.1., 2013, “Wetting dynamics on lyophilic solid
surfaces patterned by lyophobic islands”, Colloids and Surfaces A, Vol. 423, pp.77-80.

Pestome (Ha OBITapCcKH)

Pa3paborena e Teopus 3a OMOKpSHE Ha CTPYKTypHpaHH TBBPAM TMOBBPXHOCTH BH3 OCHOBAa Ha
MEPUOANYHUS TIOTEHIIMAJ Ha JAenTa-rpedeHa. Tol mpuTexkaBa JBa CHOTBETCTBAIIM MapaMeThpa:
e(EeKTHBHOTO HAIIPEeXKECHUE Ha JIMHUATA ¥ KOSDUIIMEHTHT Ha TPHEHE Ha Tprda3HaTa KOHTAKTHA JIMHUS
Ha TIOBBPXHOCTTA. TeopusTa e BauANpaHa BbPXY IWHAMHKATa Ha Pa3NPHbCKBAaHE HA TEYHHU LIWHKOBU
KaIlYuUy BBPXY MOP(HOJOrHYHO MOJeNUpaHa LWHKO(MIHA jKeJe3Ha MOBBPXHOCT C IMOMOIITAa Ha
KBaJpaTHU MOJEIH Ha HIMHKO()OOEH allyMUHHEB OKCHA. Y CTAHOBEHO €, 4ye e(peKTHBHOTO HAIIPEKEHNE
Ha JINHUATA € OTPULATENIHO U UMa CHIUIECTBEH IPHUHOC 3a IMHAMHUKATa Ha pas3NpocTpaHeHueTo. Taka,
TEOPETUYHUAT aHAIM3 II0Ka3Ba, 4Ye HAJIMYMETO Ha JIMOPOOHU CTPYKTYpH, DAa3MOJIOKEHH BBPXY
o MIHA TOBBPXHOCT, IPABH IMOCIIEAHOTO HAITBJIHO OMOKPSIIO C€, T.€. BI'bJIBT HA KOHTaKTa Ha TaKaBa
MOBHPXHOCT CHIIECTBYBA, KATO KalKara ce pa3npoCcTpaHsBa 31O 1Mo popMaTa Ha ThHBK TEUCH CIION
BBPXY ITOBBPXHOCTTA C IAPKH.
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Abstract (English)

A theory for wetting of structured solid surfaces is developed, based on the delta-comb periodic
potential. It possesses two matching parameters: the effective line tension and the friction
coefficient on the three-phase contact line at the surface. The theory is validated on the
dynamics of spreading of liquid zinc droplets on morphologically patterned zinkophilic iron
surface by means of square patterns of zinkophobic aluminum oxide. It is found out that the
effective line tension is negative and has essential contribution to the dynamics of spreading.
Thus, the theoretical analysis shows that the presence of lyophobic patterns situated on lyophilic
surface makes the latter completely wettable, i.e. no equilibrium contact angle on such surface
exists making the droplet spread completely in form of thin liquid layer on the patterned surface.

21. Karakashev, S.I., Georgiev, P., and Balashev, K., 2013, “On the Growth of Pneumatic
Foams”, The European Physical Journal E, Vol. 36 (13), pp.1-6.

Pestome (Ha Obirapcku)

Ta3zu paboTta AokIaZBa MOBEIEHHWETO HA YCTOMYMBU MU MPEXOJHH MHEBMATHYHU IICHH,
MIPOM3BECHN MPH TOJIIM AHAma3oH OT CTOMHOCTHM Ha CKOPOCTH Ha MOJaBaHe Ha ra3 (Wiu
MOBBPXHOCTHU CKOPOCTH) M TOBBPXHOCTHU HampexkeHus. ExcrnepuMeHTaaHu JaHHU OT
TuTepaTypaTa U MoJyueHHU B X0/1a Ha TOBa Mpoy4BaHe 0sxa 00paboTeHu u aHanu3upanu. Haii-
YIIOPUTH TIeHU ca ctabunusupanu upe3 Polyoxiethylene-2 cyndar (SDP2S) B npuchcTBHETO
Ha 0.024 M NaCl u 0.003 M AICI3 (CMC = 1. 83 x 10 "> M) B xoHnenTpanus ot 3 . 33 x 10
$M 1103 8x10'M (0. 18 CMC -2 . 08 CMC ), chOTBETCTBAIIHM HA CTOHHOCTHTE HA JMHAMUYHOTO
MOBBPXHOCTHO HampexeHue B auanazoHa oT 42.7 mN/m mo 37.5 mN/m. OOxBarsT Ha
CKOpOCTUTE Ha mojaBaHe Ha ra3z € oT 20.5 ml / min no 482.8 ml / min. YcranoBeHo e, ue
CKOpOCTTa Ha TeHEpUpaHe Ha IIsHA ChBIMAJa C CKOPOCTTA HA MOJAaBaHE Ha Ta3 JI0 ONpeeseHa
KPUTHYHA CTOWHOCT Ha IIOCIIJHATA, CJIEJ KOSTO CKOpPOCTTa Ha HapacTBaHE Ha TMsHATa
Ha/IBUIIaBa CKOPOCTTa HA IOJaBaHe Ha Ta3. HMBOTO Ha TOBa mNpeBUIIaBaHE 3aBUCH OT
JMHAMUYHOTO MOBBPXHOCTHO Harpexenne. KolkoTo mo-Hucka € CToiHOCTTa Ha IMHAMHUYHOTO
MOBBPXHOCTHO HAIpPEKEHHE, TOJKOBA MO-TOJISIMO € TOBAa HUBO. T0OBa MPaBHIIO € YCTaHOBEHO,
4e e BAIHUIHO J0 OIpeJesieHa ToOpHa IPaHuIla Ha CKOPOCTTa Ha JOCTaBKa Ha ra3, MPH KOETO
3aBHCUMOCTTa OT JWHAMHYHOTO TIOBBPXHOCTHO HAINpPEKEHHE TIpecTaBa Ja CHIIECTBYBA.
Bropata rpyna ekcnepuMeHTH ce TNpoBekIa Ha mnpexoaHu mneHu. Ilocnennure ca
CTaOWJIM3MPAHU OT TPH YJE€HAa HA XOMOJIOKHHMTE CEPUU MOBBPXHOCTHO aKTHBHU BEIIECTBA :
HatpueB okTricyndar (SOS), Hatpues genuincyndat (SDeS) u nHarpues nonenuncyndar (SDS)
B KoHIIeHTpanroHHus auamna3oH oT 0 . 01 CMC - 0. 1 CMC cwotBetcTBam Ha 72,75 mN / m
1o 68,18 mN / m. BoaHuTte pa3TBOpH Ha TpUTE XOMOJIO3U HAa MOBBPXHOCTHOAKTHUBHOTO
BEIIECTBO UMAT UACHTUYHU CTOMHOCTH Ha CTATUYHO MOBBPXHOCTHO HAIMIPEKEHHUE MPU CHIIOTO
ceoTHOIeHue C/CMC . ,Enununa 3a pasnenBane Ha bukepman Oerre m3MepeHa 3a BCEKU
KOHKpeTeH ciryyail. [lokaszaHo e, ue mpu eJHaKBU PaBHOBECHU MOBbPXHOCTHU HAIIPEKEHUS TIPH
yIBJDKABAaHETO Ha BBIJVIEBOJIOPOJIHATA BEpUra HA NMOBBPXHOCTHO AKTHBHOTO BEIECTBO C€
yBeINYaBaT KaKTO IMEHIMBOCTA, TaKa M CKOPOCTTA Ha pa3mnajiaHe Ha nsaHaTa . [TocodeHo e chiio
Taka, 4e TICHJIMBOCTa HAapacTBa JIMHEHHO MPH MOBUIIIABaHE HAa CKOPOCTTAa Ha IO/IaBaHE Ha ra3
70 ompeesieHa KPUTHYHA CTOWHOCT, HaJ KOSTO 3HAYMTEIHO CE€ yBElM4aBa ce HaOJIoIaBa.
Haxpas ce cTurHa 10 3aKIFOYEHHETO, Y€ KaKTO YIMOPUTHTE, TaKa M MPEXOJHUTE IEHU UMaT
HAITBJIHO pa3in4Ho moBeneHue. [lopaan Tasw mpuumHa Te TpsAOBa aa OBJAT MOJIEIUPAHU
MOOT/IEITHO, HO BCE OIIE ca HEOOXOMMH MTOBEYE EKCIIEPUMEHTAITHY JTaHHH .
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Abstract (English)

This work reports on the behaviour of tenacious and transient pneumatic foams produced at
large range of values of gas delivery rates (or superficial velocities) and surface tensions.
Experimental data from the literature and produced in the course of this study were processed
and analyzed. The tenacious foams were stabilized via Polyoxiethylene-2 sulfate (SDP2S) in
presence of 0.024 M NaCl and 0.003 M AICI3 (CMC = 1.83 x 10°2M) in the concentration
range of 3.33 x 10 M t0 3.8 x 1072 M (0.18 CMC — 2.08 CMC) corresponding to values of the
dynamic surface tension in the range of 42.7mN/m to 37.5mN/m. The range of gas delivery
rates was from 20.5ml/min to 482.8ml/min. It was found out that the rate of foam generation
coincides with the gas delivery rate until a certain critical value of the latter, beyond which the
rate of foam growth exceeds the rate of gas delivery. The level of this exceeding depends on
the dynamic surface tension. The lower the value of the dynamic surface tension the larger the
level of this exceeding. This rule was found valid until a certain upper limit of the gas delivery
rate, at which the dependence on the dynamic surface tension ceases to exist. The second set of
experiments was conducted on transient foams. The latter were stabilized by three members of
homologue surfactants series: sodium octylsulfate (SOS), sodium decylsulfate (SDeS), and
sodium dodecylsulfate (SDS) in the concentration range of 0.01CMC — 0.1CMC corresponding
to 72.75mN/m to 68.18mN/m. The aqueous solutions of the three surfactant homologues had
identical values of static surface tension at the same ratio C/CMC. Bikerman’s “unit of
foaminess” was measured for each particular case. It was shown that at identical equilibrium
surface tensions both the foaminess and the rate of foam decay increase upon lengthening of
the surfactant’s hydrocarbon chain. It was indicated as well that the foaminess increases linearly
upon raising the gas delivery rate until a certain critical value, above which substantial increase
is observed. It was finally concluded that both the tenacious and the transient foams have
completely different behaviour. For this reason they should be modeled separately but more
experimental data are still needed.
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