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noBepxHeBUWN HATAr

razoBa hasa:
. . . MoneKynu cnabo B3aeMoaitoTh

rpaHuus noainy gas
Ha Morekyny gae
He3piBHOBaXXeHUN BEKTOP CUI

B 00’eMi pigkoi pasu
Ha Mornekyny gie
3piBHOBaXX€HUN BEKTOP CUJT

HacnigoK: NoBepXHeMBN LWap piavHM 3 NiABULLIEHOK eHepriero



MiHiMani3auist eHepril — rrnaaka noBepxHa PignHu

XBUIi HA NOBEPXHI
®

KyrnsacTta cpopma kpansii

<2mm
>2mm
; | ; Q doopma Kpansi 3anexunTb
Bi pPO3MIpYy i LUBUAOKOCTI onagaHH4
<5mm

>5mm



PTYTb
BoAa
rniLepuH
eTUNEHTNIKOmMb
MeTaHor
eTaHon
1-okTaHon
1-pexkaHon
aLleToH
1-xnopobyTaH
xrnopodopm

mN/m

425

72.8
64.0
47.7
22.7
22.1
27.6
28.5
25.2
23.1
27.5

Surface Tension (dyne/crm)

NOoBepPXHEBUN HaATAr 3MEHLWYETbCA
I3 3pocTaHHAM TemnepaTypu
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Hacnigok:

Tenna Boda Kpalle po34YuHae + Kpallle MUE



doopma Kpansi Ha noBepxHi
3anexunTb Big,

pPi3HULI NoB.HaTAry
piagvHM | TBepaoro Tina

BMCOKa CnopigHeHicTb —
Marnun KyT KOHTaKTy
(i HaBMNakmn)



mvetoqg Wilhelmy

I F = Force, miN/m
Plate made of roughened Pt

\/ _ L=VWetted Length, mm

6 = contact angle

6 = 0° for most liquids
against platinum

o=F /(2L+2d) * cos(0)

+ abCcontoTHI BUMipu

+ XopoLlla NOBTOPHOBAHICTb

+ HemMae gaaaTKkoBUX napameTpis
+ aBTOMaTU4YHE BUMIPHOBAHHA




MeToA Kpansii Ha NoBEPXHI

O, — KYT KOHTaKTy
(Solid-Liquid / Liquid-Gas)

3aCTOCYBaHHA:
» reTepOreHHICTb NOBEPXHi
» NONAPHICTb NOBEPXHI

» HaTAar MixkdpbasHum

+ NpocTa anapaTtypa
i [ - Bbarato po3paxyHkiB
- cepia BUMIpIB 3i cTaHOapTamu

roHiomeTp



Drop Shape Analyser (DSA) Sugars Solution

B

Pending drop - Shape of drop depends on the density

difference between the two phases and the interfacial tension. Vegetable fat
From this it is possible to estimate interfacial tension = IFT

mN/m



amMmdiPinbHi NMNAP = noBepxHeBO-aKTUBHa pe4OBUHA

surfactant = SURFace ACTive AgeNT

tenzid
H3C f,,Cth f,,Cth f,,CHEH #,,CHEH #C}
CH, CH, CH, CH, (‘3
o
Hydrophobic HH}'dmplullig
hydrocarbon chain group

HenonspHa  MNOJspHa
rigpopobHa  riApodinbHa
ninoginbHa  NinogobHa

* aHioHHI COO, SO5
e KaTioHHi R, N*
* HeioHOHHi (CH,CH,-O),
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Surface Tension (mN/m)
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Linear AlkylbenzeneSulfonate = LAS
sodium dodecyl sulfate (SDS)
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eMyrbCiHa nosiimepusadis
(MBX, ObyTagieH-CTUPONbHUIM KayyyK)

BEMM



DeepWater Horizon Qil Spill

* ANCNepryBaHHA HadpTOBUX NNSM




€TOKCUNbOBAHMIN HOHINGEHOST

O 0O H TEXHIYHI
n emMmynbraTopu

NEeTepreHTn

KoroniMmep okcuay eTUneHy i okcnay nponineHy

— =

CH,4
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O O E )

HO 0~ H k-
a WAX FREE .
a CAR SHAMPOO.
B B h 2 Litre €
HOHaeTUIEeHINiKOoMNb ecTep AOAEKAHOBOI K-TU O

/\/W\/\)J\O{CHECHEG)BCHECHEOH

HOHAETUNEHITIIKONb eTep AoadeKkaHony
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 aucnepraTop

sodium laureth sulfate
sodium lauryl ether sulphate (SLES)
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* LWAMMyHi
emMyrnbrartop

* OXO0JS1I04)KyBarnbHi pianHn

eMynbcil nectuuuais
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1,4-niokcaH YyTBOPKOETLCH B KUCITOMY CcepesoBuLLi
« HCI = karanizatop TeXHiYHUN
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* rigpodobizauis
* nnacTugikauis
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Volume in Class (%)
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Droplet Size Distribution
Soya Lecithin — 1.72% w/w fat per 0.1% w/w
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Droplet Size Distribution

CITREM LR10 - 2.70 % w/w fat per 0.1% w/w
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Droplet Size Distribution

Distilled mono-glyceride — 0.20 % w/w fat per 0.1% w/w

%
10— 100
4 | : ' I \ i I 0
: : \ :
S : : : | \\: : 0
1 | : | | \ . 0
1 | T L - f 10
0 e : BT O T SR ), Vs SRS (O . iy 0
0.01 0.1 1.0 10.0 100.0 1000.0
Particle Diameter (um.)

anisco A/S Mastersizer S long bed Ver. 2.19 p.
dwin Hahrsvej 38, DK 8220 Brabrand Sernial Numb_,tj; 32913.55 22 Mar 11 13:



FNippodinbHo-JlinodinbHUKM BanaHc

Properties in water
Non-dispersible
Poor dispersibility
Milky dispersion
Stable milky dispersion
Transparent, clear dispersion
Clear, colloidal solution

HLB value
0-2
2-6
6-10
8-12

12-15
15-20 riapodinbHi

ninodinbHi

Emulsifier type HLB value
Diglyceride -
Monoglyceride -
Data ester -10

Calcium lactylate
Sodium lactylate
Polyglycerolester
Propylene glycolester
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15-18 contobinizaTopu
13-15 petepreHTun
8-18 emynbratopu O/W 18

7-9 3BONNOXyBadi Solubilizing agents (15-18)
3—-6 emynbratopu W/O
1-3 npoTUNiHHI 3acobu

15
Hydrophilic Detergents (13-19)
(water soluble)
12
o/w Emulsifying agents (8-16)
9 Wetting and
Water - spreading agents (7-9)
dispersible
----------- 6
w/o Emulsifying agents (3-6)
- 3
Hydrophobic Antifoaming agents (2-3)
(oil soluble)
CMpoLleHa KOHLenLiis 0

OCHOBHUW KPUTEPIN — eKCNEePUMEHT



food category HLB

1 3 5 7 9 11 13 15 17 19
coffee whitener < -\ sify
whipped topping <@mmmmmmP> de-emulsify e

ice cream, ice milk < 111UIsify

milk beverage B o
candy <GP mold relea & stabilize
caramel <@ cduce stick emulsify

margarine & fat spread| emulsify

chocolate :de( rease viscosity & inhibit fat crystal growth

beverage solubilise ¢==
powdered cream disperse <@ =
milk beverage disperse calcium < —>-

bread inhibit retrogradation - j—»-

noodle reduce stickiness & nhibt retrogradation -j—"]»-

processed rice reduce stickiness e —

batter ~f - improve texture

cake foam & reduce retrogradation - —(

biscuit - iMP10Ve texture

surimi <~ iibit retrogradation

tablet <G> lubricant

powdered seasoning | <G> yevent caking
{canned coffee prevention of flat-sour spoilage < = |




surfactant TRITOMN {(Thd) X-100

HEIOHHUN
Column: Obelisc M
Mobile phase: MeCN —-90%, Size: 4.6 150 mm
AmAc pH 5.0 =10 mhd Flow: 1.0 mLfmin
Detection: LN 205 230 nm

Mobile phase: MWeCH -595%

AmAc pH 5.0 =5 mh Mobile phase: MeCH —96%

H,PO, —0.04%

Mobile phase: MWeCHN —96%
AmAc pH .0 -4 mh

J_MJ\M,U ]

0 5 10

Mobile phase: MWeCHN —95%
H.FO, —0.02%

20 min 0 5 10 15 min

piavHHa XpomaTorpadisi: po3aineHHs 3a rigpodobHicTio



Polyethylene Oxide (PEQ) Cetyl Ether

C16H)0 { CH2CH20 }H
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Fig. 1 Mass Spectrum of Polyethylene Oxide (PEQ) Cetyl Ether

Mac-CNeKTPOMETPISA: po3ainieHHs 3a rigpodobHicTIo



