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HLB 4 ) 4nile ST sl Jalall 583 o/ ) lsBos jaatl | /a o8
sac Jlesiuls HLB 05l clua (Say 5 Aile Gilia ad Gy 3l IS LS (285 0
- ) SIS LaMaia) Jal sall (po A
Liquid paraffin 35
Wool fat 1
Cetyl alcohol 1
Emulgent 7
Water g.s. 100
‘bl
Liquid paraffin: 35/37 x 100 = 94.6%
Wool fat: 1/37 x 100 =2.7 %
Cetyl alcohol 1/37 x 100=2.7 %
1 L (5 e il o5
Liquid paraffin 94.6 x 12 /100 =11.4
Wool fat 2.7 x 10/100 =0.3
Cetyl alcohol 2.7 x 15/100 = 0.4
Total = 12.1
dagd A\Jgﬂ\ Jalzll g2 4 Jazadl G.La_a ‘55.\5\ ‘;M\J‘ Jalad) lataa e
80 (st 5 (HLB = 4.3) 80 s (s L o Ulawins 138 12,1 003055
(HLB =15)
Tween =100 (12.1-4.3) = 72.9 /
15-4.3
Span = 100-72.9 = 27.1

AU 3adl 055 7 (MaiuY) Jalall AaS
Tween = 72.9x7/100=5.1
Span=27.1x7/100=1.9
Total = ‘
-\ L A A3l
15 ~—"""121 7 43
2.9 . 7.8
7.8x15 + 29x4.3=12.1

10.7 (7.8 +2.9)
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¢ ‘ Solublhty .
Behavmr when added to water HLB range
2No’ dispersibility in- Water L o : 1-4
Poor dispersion - - 3-8
-Milky dispersion after v1gorous agitation .6-8-
Stable  milky dlspersmn (upper end almost

8-10
10-13
>13

% translucent)
4 From translucent to clear dlspersmn
Clear solution

‘~HLB Values of Some Surfactanté
Suzfacté.nt _

#Gorbitan trioleate (Span 85)¢
orbitan tristearate (Span 65)2
:;Sorbltan sesquioleate (Arlacel 83)°
! Glyceryl monostearate i
. Sorbitan monostearate (Span 60)¢
 Sorbitan monopalmitate (Span 40)¢
1Sorbitan monolaurate (Span 20)“
Folyoxyeilylene lauryl eiher (Brij 50)°
4 Polyethylene glycol 400 monostearate
{Triethanolamine oleate
' Polyoxyethylene glycol 400 monolaurate
' Polyoxyethylene sorbitan monostearate (Tween
60) ¢ 14.
Polyoxyethylene sorbitan monooleate (Tween
: 80)e
i Polyoxyethylenesorbital monolaurate
Polyoxyl 40 Stearate (Myrj 52)¢
#Sodium oleate
ePotassmm oleate
o &Sodlum lauryl sulfate
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" @ Atlas Powder Co., Wilmington, Del.
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&, -Stability of Ethiodol Emulsions AdJusted
' to the Same HLB*

Sample Span % Tween A Result
1 40 41 20 . 59 Fair
2 60 34 20 66 Fair
3 80 32 20 " 68 Fair
4 20 43 40 57 Good
5 60 27 40 73 Fair
6 80 22 - 40 .78  Fair
7 20 35 - 60 65 Good
8 40 27 60 73 Fair
9 80 21 60 79 Good
10 20 37 . 80 63 Good
11 40 29 80 71 Fair
|12 60 23 80 77  Fair
B 13 80 25 80 75 Excellent

ol — Olive oil

oibs T e Ojne

everal Substances at

Surface tension,
dynes/ cm ) '

485.00. -
72.80
39.00
35.80
33.10

32,50
2886
27.53
27.13
26.66 .
18.43 .
17.10 .

SubSt'ance e

Water
Castor oil

Liquid petrolatum

™ Oleic acid

~ Benzene

- n-Octyl alcohol
—~Chloroform :
= Carbon tetrachloride
— ni-Hexane

—Ethyl ether

¢ Becher, P., Emulsions: Theory and Practice, Reinhold, New York, 1957,

Water at 20°C*

.o Surface tension,
I Liquid dynes/cm
~ Mercury 375.00
~n-Hexane 51.10
-~ Carbon tetrachloride 45.00
Toluene 36.10
— Benzene ~ 35.00
—~Chloroform 32.80
~Olive oil 22.90
~Oleic acid 15.59
— Ethyl ether 10.70
~n-Octyl alcohol 8.52
@ Becher, P., Emulsions: Theory and Practice, Reinhold, New York, 1957
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Group ; ,Cpntribution
S0,Na 387
| COOK S0
COONa L +191
SONs 0.
N (tertiary amine) +94
Ester (sorbitan ring) +6.8
| Ester (free) 124
COOH +2.1
OH (free) +19
-0-(ether) +3
QH (sorbitan) +05
CH. CH, etc 0
OCH,CH, 4033
OCH(CH,)CH, =015
-0475
-0.870

FRTRPS—— - FoS

i Hydrophilic groﬁps

.

Table a":\——HLB Group Numbers“

~ Group number i

B

O4’Na+
—COO’K*

 _COO'Na*

N (tertiary : amine)
" Ester (sorblta.n ring)

Ester (free)
—COOH
Hydroxyl (free)
_0—

Hydroxyl (sorbltan rmg)

| L1poph;\llc ngoups

——-CH2
CHsi—
—CH—

Derived groups
—(CH—CH,—
—‘(CH'l—‘CHz——CHz—‘O)——‘

0)—

I b0 00

o»—dn—dwwmiw.tor-too
U‘IQJ‘QOH;P'OD:;PPH%‘I_'

—0.475

+0.33
—-0.15

& From: Davies, J.
431 (195’7)
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Acid, stearic
~ Alcohol, cetyl

Lanolin, anhydrous

0Oil
cottonseed

mineral oil, heavy

mineral oil, light
Petrolatum, hquxd
Wax

beeswax

microcrystalline

paraffin
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Substance, - O/W
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\ Solubilizing
agents
! i ) Solubilizing agents (15—18)
| £ 15 Hydrophilic 1 .
§' i Detergents (water soluble) Detergents (13—15)
s g ,
| 2 o/w emulsifying agents (8—16)

12 > 0/W Emulsifying
agents

}Werting and spreading

dispersible agents (7-9)

9 w/o emulsifying agents (3—6)
b Wetting and Hydrophobic 3 o
| spreading (oil soluble) }Antlfoaming agents (2-3)
agents ‘ o

W /0 Emulsifying
agents

»Fig. 6.16 HLB scale showing classification of surfactant function.

- Most antifoaming
| agents ‘

«—————Lipophilic

«

ld
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_Approximate HLB Values for a Number of Surfact»an’ts}

- .

Trademark

§ ‘Sorbitan trioleate

‘Sorbitan tristearate

L Ethylene glycol fatty acid ester

Propylene glycol monostearate (pure)

Sorbitan sesquioleate
E . oow - Glycerol monostearate

"Sorbitan mo_r';()stéaxate,.

Acacia

. *Sorbitan monolaurate -

. Gelatin. ‘
Methocel 15 "..a.»

Polyoxyethylene monosteara’
Polyethylene glycol 400 mono
Triethanolamine oleaté . =
Polyoxyethylene ‘alkyl phenol

- Polyéxyethylene alkyl arylether "

Tragacanth

Polyoxyethylene: castor

Sodium oleate " ‘
Sodium lauryl sulfate. .

Generic or chemical name

Polyoxyethylene: sorbitol beeswax

 Sorbitan mono-oleate . .
Propylene glycol monolaurate .

emulsifying)

- Glyceryl monostearate (self-
' - (soap-free)

Diethylene glycol monolaurate
Sorbitan npnbp:;lrﬁitafe -

Polyoryethylene mannitol dioleate

Polyoxyethylene lauryl ether

te. . Myrj 45°
stearate

A L D,
. Polyoxyethylene sorbitan monolaurate
Polyoxyethylene sorbitan_.monostearat_e
FRE Polyoxyethylene sorbitan mono-oleate
L 2 ~ Polyoxyethylene monostearate . . ..
; Polyoxyethylene so rbitan monopalmitate
Polyoxyethylene monostearate : !
Polyoxyethylene sorbitan mon
Polyoxyethylene lauryl ether
Polyoxyethylene monostearate

olaurate

Span 85,% Arlacel 85°
Atlas G-1706?

Span 65°

Emcol EO-50°

Arlacel C? .

_ Atrul 67,> Atmul 84, Tegin 515,

:"Aldo 33,¢ pure form:

Span 807 . ; ’
Atlas G-917,% Atlas G-3851%
Arlacel 60°
Aldo 28,° Tegin?

" Atlas G-2124° - .

© Span 40,> Arlacel 40"

Atlas G-2800%
Span '20;%:Arlacel 20°
Brij 30

S-5412°

Igepal CA-6307
Atlas G-1690°

Tween 21°

Atlas G-1794°
Tween 60°

Tween 80° 'y
Myrj.49° :
Tween 40°

Myrj 51°

Tween 20°

Brij 35

Myrj 52°

SES

s ety

%@ proT—

i

-A Scale of HLB Values for Surface-Active
Agents and Their General Use

Range Use .
0-3 Antifoaming agents
3—6 W /O emulsifying agents
-9 Wetting and spreading agents
8-18 O/W emulsifying agents

15-20 Solubilizers 1

er erulsions. QN

Water-in-=oil emulsions

b | ;
5 ’.N\f\'m;\'ﬂ,“'i ¥ Azt
sy ‘&‘;‘i-'m i LN PT

Are miscible with oil but not with water

- [_“by’intofpo’mtion of an oil-soluble dye
EX P W X »‘ '
lﬁ @anrg 70 n W/ (5]

d globules on a cblodrless background

lo

More intense colouration than with an o/w emulsion

Colourless globules against a coloured background

dincTivi T v

the continous phase. Will conduct electricity
he system. Two electrodes. when placed in
aratlpn with a battery and suitable light source
nseries, will cause the lamp to glow

A preparation in which oil is the continuous phase will not conduct
electricity. The lamp will not glow. or will only flicker spasmodically

Shit
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| mag= - @
Solubilizing
| . agents Solubilizing agents (15—18)
2 |45 ) Hydrophilic 1
£ - |
s Detergents (water soluble }Detergents (13-15)
':>:- i o/w emulsifying agents (8—16)
12— & 0/W Emulsifying ‘ '
agents }Wettlng and spreading
dispersible |- agents (7-9)
! — = e N 6
9 i w/o emulsifying agents (3—6)
‘ . Wetting and Hydrophobic | 3 o |
‘: | ) } spreading (oil soluble) Antifoaming agents (2-3) |
agents - ) 0 )
: £ 1 Y w/o Emuisifying e
i 7 agents Fig. 6.16  HLB scale showing classification of surfactant function.
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‘ - Most antifoaming
! _ agents
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