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Synthesisand SurfaceActivePropertiesof Gawafa FatsBased
Amphoteric Surfactants
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OSSZEFOGLALAS

Amfoter fel Ul etaktiv anyagok sorozatét készitették tiszta(oktan Cgy,
dodekéan C,,.o, tetradekdn G,.o, hexadekdn Cg.o, oOktadekén Cgo, 9-
oktadekanail C,g.;) savak, valamint Gawafa magvakbdl extrahdt kevert
zsirsavak N-acil-N, N-dimetil-etilén-diaminjanak 3-kl6r-2-hidroxi-
propan-szulfonéttal, klér-ecetsavva, ill. hidrogén-peroxidda végrehg-
tott reakcigjaval, amelynek sordn amino-szulfo-betaint, amido-betaint
és amino-oxidot allitottak €0. Az igy kapott felliletaktiv anyagok szer-
kezetét mikro-analizissd, IR- és H'NMR spektroszképiaval igazolték.
Vizsgdlték és értékelték a termékek felllletaktiv sgjétsigait és hiolbgiai
|ebonthatésdguket is.

Kulcsszavak: Gawafa-zsir, amfoter fellletaktiv anyagok ésfelllet-
aktiv sgjétsagaik

ABSTRACT

Series of amphoteric surface active agents were prepared by the re-
action of N-acyl N, N-dimethylethylene diamineof pure[octanoic Cg.o,
dodecanoic C,,.,, tetradecanoic C,.o, hexadecanoic C., OCtadecancic
Cys.0, 9-0ctadecencic C,g.; acids and mixed fatty acids extracted from
Gawafa seeds] with 3-chloro 2-hydroxypropane sulfonate, chloroacetic
acid and hydrogen peroxideto produce amino sulfobetaine, amidobetaine
and amino oxide respectively. The structures of the prepared surface
active agentswere confirmed by micro-anaysis, IR and HXNMR spectra.
Also, the surface active and biodegradability properties of the prepared
compounds were evaluated and studied.

Key words Gawafa fat, amphoteric surfactants and surface active
properties.

ZUSAMMENFASSUNG

Serie von amfoteren, oberflachenaktiven Materien wurden aus N-
acyl-N, N-dimethyl-Athylen-Diamine von reinen (Octan Cg.o, Dodekan
C,20, Tetradekan C, .o, Hexadekan Cyg.0, Octadekan C 5.0, 9-Octadekanail
C.g.1) Séuren, bzw. von aus Gawafa-fett extrahierten, gemischten
Fettséren durch Reaktion mit 3-Chlor-2-Hydroxypropan-Sulfonat,
Chloressigsaure oder mit Wasserstoffperoxid hergestellt. So hatte man
Amino-Sulfo-Betain, Amido-Betain und Aminooxid produziert. Die
Struktur der so erhaltenen oberflachenaktiven Materien wurde mit
Mikroanalyse, IR- und H*NM R Spektroskopie bestétigt. Die oberfléche-
naktiven Eigenschaften und die biologische Abbaubarkeit der Produkte
wurden auch gepriift und ausgewertet.

Schliisselworter: Gawafa-fett, amfotere oberflachenaktive Materi-
en und ihre oberfléchenaktive Eigenschaften

1-Introduction

Thesurfaceactive agentsderived from natural sourcewere
acquired more valuable and interest from two points of view
economic (haslow price) and environmental pollution (reduced
pollution). Our interest were extended to prepare the surface
active agents from rubbish sources like fatty acids were ex-
tracted from both Mangifera indica [1] and rice bran oil [2].
Since Gawafa seeds have good percentage of saturated fatty
acids especially octanoic, dodecanoic, hexadecanoic and oc-
tadecanoic acids and small percentage of decanoic and

tetradecanoic acidsc. f. Table 1. [3], itisinteresting to be used
as precursors for preparing different types of surface active
agents.

The cationic surface active agents containing in their mol-
ecule amido group [4] are used in the toilet personal caretype
applications rather than the amphoteric surface active agents
prepared by using 2-hydroxypropane sul phate (sul f obetai nes)
offer the most promise as dispersant in the soap based deter-
gents[5]. Also amine oxide may be viewed as amphoteric sur-
face active agents; they differ from sulfobetainesin so far as
the distances between the oppositely charged atoms are con-
sidered. The importance of amino oxideisacquired from using
in shampoos, hair dressings and asfoam stabilizersfor liquid de-
tergents[6] rather than used as synergistic fabric softeners[7].

In the extension of our interest in the preparation, study of
the surface properties of surface active agents derived from
natural source, we tried to prepare the amidosulfobetain,
amidobetaine and amino oxide amphoteric surface active
agentsc. f. Scheme 1. and study their surface activity and bio-
degradability properties.

Table1:
Fatty AcidsComposition and Chemical Characteristicof GawafaFat [3].
Chemica Characteristics FattyAcidComposition  Pesk Area%
¢ 2% 39 Octanoic(Cy) 1251
AcidVdue 2550 3650 6450 Decanoic(Cyy) 01.%4
Dodecanoic(C,,.) 26.61
Tetradecanoic (C,) 03.25
lodineVdue 1180 Hexadecanoic(Cigo) 20.25
Saponification Vaue 197.80 Octadecanoic(C,g) 31.00
Unsaponified 02.03 9-Octadecenoic(C,,) 04.44
o
R-%-OH + HNCH,CH,N(CHj),
la-g
R=GC;,Cy,Cp3 Co,
Cy7.0,Cy74 and mixed
crossponding to a,b,
c,d e fandg Q
R-C-NHCH,CHN(CHy),
lla-g
CICH,CH(OH)CH,SONa H, O,/ acetic acid
CICH,COONa
o CH,
I I+ -
CH, R-C NH-CH,CH,- N—= O
i I+ - &y
R-C- NH -Ch,-CH,-N-CH,-CH-CH SO, 3
1 !
CH, OH Va-g
CH, ; ) !
llla-g 9 | . ] Amino oxide surface active agents
Amidosulfobetaine surface R-C- NH-CH,CH,N-CH,C00
active agents !
CH,
IVa-g
Amidobetaine surface active agents
Scheme 1.
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2- Experimental

All the melting points are uncorrected. The IR spectrum
was measured by Pye-Unicam SR-1000 infra red Spectropho-
tometer as KBr disk or nujl mul and HNMR was done in
DM SO assolvent and tetramethylsilane (TMS) asinternal stan-
dard [Varian EM-390] Spectrophotometer operating at 90 MHz.

2.1. Industrial wastes of Gawafa seeds. Were kindly sup-
plied by El-Nasr Company of canned products, Kaha, Egypt.
The oil was extracted from the seeds. The specifications are
given in Table 1.

2.2. Hydrolysis of crude Gawafa seeds fat. The proce-
dure described by El-Sawy et al. [3] was followed. The fatty
acids mixture was analyzed by G. L. C. and their composi-
tionsare givenin Table 1.

2.3. Preparation of amido derivatives of N, N-dimethyl-
etheylene diamine Ila-g [2]. Typical procedure: they were
prepared by condensation of equamolar amounts of the corre-
sponding pure fatty acids (octanoic C,., dodecanoic C,,.,
tetradecanoic C,,,, hexadecanoic Cg,, octadecanoic Cgq, 9
ctadecenoic C,g, acids) and or mixed fatty acids extracted from
Gawafa fat with dimethylethylene diamine. The reaction mix-
ture was heated at 140 °C for 10 hrs. The librated theoretical
amount of water was collected to ensure the reaction comple-
tion by using Dean and Stark apparatus and dry benzene as
solvent. The organic solvent was removed under reduced pres-
sure, and residuewasrecrystallized fromisopropanol. Theyield
percentage was 70-65 %, the structures of compounds Ila-g
was confirmed by H'INMR c.f. Table 5.

2.4. Preparation of sodium 1-chloro-2-hydroxy-3-
propanesulfonate [5]: Typical procedure: Epichlorohydrine
(50 g., 0.45 mol) was gradually added to sodium bisulfate (64.7
g., 0.621 mol) and sodium sulfate (25.0 g., 0.199 mol) dis-
solved in 130 ml water. The reaction temperature was main-
tained between 18-30 °C with aid of a cooling ice bath due to
the exothermal reaction. The reaction product precipitated
gradually and the pH of the solution remained at 6. After agi-
tation for 2 hrs. at room temperature, the reaction product was
removed by filtration and dried, yield percentage was 96%
and was used as crude productsin the next steps.

2.5. Preparation of amido sulfobetaines I11a-g [8]. They
are prepared by placing 0.02 mol of sodium 1-chloro-2-hy-
droxy-3-propylene sulphate and 0.02 mol of Ila-g (N, N-dim-
ethyl derivatives) were dissolved in 45 ml of water and 200 ml
of ethanol separately. The mixture of the above solution was
placed in reaction flask and refluxed for 3 hrs., the reaction
mixture were cooled to 50 °C, then 0.03 mol of sodium car-
bonate was added with refluxing for 6 hrs. After cooling the
reactant wasfiltered to remove theresidual solid and extracted
with 200 ml of petroleum-ether (40-60) triple to remove the
unreacted amine. Theremainder (water and alcohol phase) was
evaporated to dryness, then washed with mixed sol vent dichlo-
roethane and acetone and dissolved in 75% ethanol. Finally,
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the pure product was obtained in 44-48% yield. The structure
and purity were identified by TLC, elemental analysis and
HINMR. c.f. Table 2.

Table2
Physical Propertiesof ThePrepared amidosulfobetainesl || a-f
CH,(CH,),CONHCH,CH,N*(CH,),CH,CH(OH)CH,S0O,"

Mol.  mp. Yield AnalysisdataCalc./Found %

Noo. R MF Wt ¢ % ¢ H N s

Ma 8 CgH,N,OS 352 8082 45 5114 909 795 909
5100 910 790 890
Vb 12 CyH,N,OS 408 9507 48 5588 980 686 784
5585 980 672 175
Ve 14 CyH.N,OS 43 120122 46 5780 1009 642 734
5772 1000 631 720
IVd 16 CyH,N,OS 464 114-116 48 5948 1034 603 690
5032 1021 600 681
Me 180 CzH,N,O0S 492 130132 45 6098 1057 569 650
6094 1064 560 651
IVf 181 CzH,N,OS 490 Way 4 6112 1020 571 653
6111 1000 580 648
R=CH,(CH,) CO"

2.6. Preparation of amidobetaines (IVa-g) [9] They were
prepared by dissolving 0.016 mol of of Ila-g (N,N-dimethyl
derivatives) in 100 ml of absolute acohol, 140 ml of agueous
solution containing 40 grams of sodium chloroacetate and 5
grams of sodium bicarbonate were added in three necked flask
by stirring, then heated to reflux at 80 °C for 9 hrs. After cool-
ing and removing the solvent to dryness, the reminder was
dissolvedindistilled water and filtered to removetheinsoluble
material. The filtrate was evaporated to remove water. The re-
minder was dissolved in absolute alcohol and then filtered to
remove inorganic salts (three times). The final products were
identified by elemental analysis, IR, and *HNMR. The yield
percentage was (80-90%). c. f. Table 3.

Table3

Physical Propertiesof The Prepared amidobetaines|Va-f
CH,(CH,),CONHCH,CH,N*(CH,),CH,COO"

Mol.  mp. Yield AnalysisdataCalc./Found %

Noo R MFwi. ¢ w c H N
Va 8 C,HzNO, 272 6062 9D 61.76 1029 1029
61.32 10.01 1011

Vb 12 CgHzNO, 328 70-72 & 65.81 1098 0854
65.70 11.00 08.40

Ve 14 CyHNO, 356 8486 & 67.42 1124 07.86
67.30 11.30 07.50

Vd 16 C,H,NLO, 384 116-118 & 68.75 11.46 07.29
68.60 1140 07.30

Ve 180 CyHgNO, 412 124126 & 69.90 11.65 06.80
69.80 11.60 06.70

Vf 181 C,HgNLO, 410 Way & 7024 1122 06.83
70.10 11.10 06.80

2.7. Preparation of N-oxide derivatives (Va-g) [10]: They
were prepared by stirring a cold solution of l1a-g (0.1 mal) in
100 ml of acetone in an ice bath and 17 g., 0.15 mol of a 30%
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hydrogen peroxide agueous solution was added drop by drop
over 30 min., the reaction mixture was allowed to come to
room temperature and stand overnight. The excess peroxide
was decomposed by stirring the reaction mixture with 0.1 g.
of platinum black for 6 hrs., the products were obtained by
separation of platinum black by filtration, a solvent of a fil-
trate was evaporated under vacuum. The products Va-g were
crystallized from acetone c. f. Table 4.

Table4:
Physical Propertiesof thePrepared AminoOxideDerivativesVa-f
CH,(CH,),CONHCH,CH,N*(CH,),®0~

N R M. E Mol.  m.p. Yield AnalysisdataCalc./Found %
0. w0 % c H N
Via 8 CpH.N,0, 230 90-92 8 6261 1130 1217
62.55 11.21 12.10
Vib 12 CHyN,O, 286 110-112 85 67.13 11.89 09.79
67.09 11.69 09.78
Vic 14 CgHiN,0, 314 80-82 8 6879 1210 08.92
68.71 1200 08.90
Vid 16 C,H,N,0, 342 100-102 80 70.18 1228 08.19
70.03 1212 08.00
Vie 180 C,H,N,0, 370 75-76 78 7135 1243 0757
7151 12.32 07.43
VIf 181 C,H,N,0, 368 Waxy 75 7174 1196 07.61
71.63 1190 07.52

3. Surface properties of the prepared
amphoteric surface active agents

The surface properties were measured under neutral
conditions, in agueous solution of prepared compounds.

3.1. Thesurface and interfacial tensions were measured
by a Du-Nouy Tensiometer (Kruss, type 8451) at surfactant
concentration 0.1 wt % and at room temperature 25 °C, using
(11]

3.2. Kraft point the temperature at which 1% solution
becomes clear on gradual heating is a convenient measure of
aqueous solubility [12].

3.3. Cloud paint it was determined by gradualy heating of
the prepared surface active compound solution (1.0 wt %
concentration) in controlled temperature bath and recording the
timeat which theclear, or nearly clear solutions become definitely
turbid. The reproducibility of this temperature was checked by
cooling the solutions until they become clear again [13].

3.4. Wetting time was determined by immersing a sample
of cotton fabric (3 g. on a stainless steel hook) in 0.1 wt %
agueous solutions of the surfactants at 25 °C. The recorded
time from the moment the cotton was put into the solution
until the moment it stated going down is wetting time [14].

3.5. Foaming height was measured according vigorous
shaking of 25 ml surfactant solution (0.1 wt %) in 100 ml glass
stopper graduated cylinder at 25°C for 10 seconds. Thesolution
was allowed to stand for 30 seconds and the foam height was
measured [15].

3.6. Emulsion stability determination was prepared from
10 ml of 20 mmol aqueous solution of surfactants and 5 ml of
toluene at 40 °C. The emulsion stability was determined asthe
time of separation of water (9 ml) from the emulsion layer
from the moment of the ceasing of shaking [16].

3.7. Calcium stability it was determined by a modified
Hart method [17]; (10 mmol) the prepared surfactant solution
was titrated against (0.1N) calcium chloride solution. The end
point was determined by visual observation of cloudiness of
the surface active agents solution.

3.8. Stahility to hydrolysis a mixture of 10 mmol of the
prepared surfactant compounds and 10 ml of 2.0 N sulfuric
acid was placed in athermostat at 40 °C. The time it takes for
asampl e solution to be clouded asthe result of hydrolysisshows
the stability of the surfactant to hydrolysis[16].

3.9. Biodegradability in percentage was determined
according to Eter et a. [18].

Table5.
Spectral data of some examplesfrom the prepared compounds
Compd. No. HNMR (d=ppm) IR (cm?)
lla d0.80 (t, 3H, term. CH,); d 1.2-1.3 (m, 10H, -5 CH,-chain): d1.7 (t, 2H, ~CH,CO); 29952750 cm*nCH ali.
d5.4(s, 1H, NH):d 2.3 (t, 2H, NHCH,-);d 3.4 (t, 2H, ~CH,N(CH3);); d 3.5-3.6 (s, 6H, -N(CH),); 1665-1645 cmr*n CO of amid 3300-3250 cmtn of NH
le: d0.85 (t, 3H, term. CH,); d 1.1-1.3 (m, 30H, —15 CH,~chain): d 1.6 (t, 2H, ~CH,CO); 2990-2850 cm'nCH ali.
d5.3(s, 1H, NH):d 2.3(t, 2H, NHCH,-); d3.4 (t, 2H, —~CH,N(CH3),); d 3.5-3.6 (s, 6H,—N(CHs),); 1650-1645 cmr*n CO of amid 3300-3250 cmtn of NH
11b: d0.9(t, 3H, term. CH;); d1.1-1.3 (m, 18H, -9 CH,-chain): d 2.1 (t, 2H, ~CH,CO); 2980-2950 cm'nCH ali.
d5.8(s, 1H, NH):d 2.3(t, 2H, NHCH,-); d3.2 (t, 2H, -CH,N(CH3),); d 3.5-3.6 (S, 6H, —N(CH;).); 1650-1645 cnn COof amid
d3.3(d, 2H, N(CH5),~CH,-);d 3.9(m, 1H, CH,~CH(OH)-); 3350-3200 cnrn of NH
d4.2(s, 1H,~CH(OH));d 2.9 (t, 2H,~CH(OH)—CH_). 1315-1220 and 1140-1075 cm*n of SO
e d0.85(t, 3H, term. CHy); d 1.1-1.3 (m, 30H, —15 CH,-chain): d 1.6 (t, 2H,—CH,CO); 29852960 cm'nCH ali.
d5.3(s, 1H, NH):d 2.3(t, 2H, NHCH,-); d3.4 (t, 2H,—~CH,N(CH3),); 1650-1645 cnrn COof amid
d3.5-36(s 6H,—N(CH),); d 3.2(d, 2H, N(CHs),—CH,—);d 3.85(m, 1H, CH,—CH(OH)-); 3300-3250 cmrtn of NH
d4.0(s, 1H,—~CH(OH));d 2.9(t, 2H,~CH(OH)—CH,). 1315-1220 and 1140-1075 cmi*n of SOy
IVc: d0.88 (t, 3H, term. CHy); d1.1-1.25 (m, 22H, —11 CH,-chain): d 2.1 (t, 2H,~CH,CO); 2988-2850 cm'nCH ali.
d5.8(s, 1H, NH):d 2.3(t, 2H, NHCH,-); d 3.4 (t, 2H,—CH,N(CH3),); 1650-1645 crmr*n CO of amid 3300-3250 cmtn of NH
d3.5-36(s,6H,—N(CH;);); d 3.8-3.9(s, 2H, N-CH,COy); 16001590 cmr*nof COOr
IVc: d0.85 (t, 3H, term. CH); d 1.1-1.25 (m, 30H, —15 CH,-chain): d 2.2 (t, 2H, -CH,CO); 2988-2820 cm'nCH ali.
d5.6(s, 1H, NH):d 2.4 (t, 2H, NHCH,-); d 3.4(t, 2H,—CH,N(CH3),); 1660-1650 cmr*n CO of amid 3300-3250 cmtn of NH
d35-3.7(s,6H,—N(CH;).); d 3.8-3.6 (s, 2H, N-CH,CO); 16001590 cn*nof COOr
Vd: d0.85(t, 3H, term. CH,); d 1.1-1.3(m, 26H, —13 CH,-chain): d 1.6 (t, 2H, ~CH,CO); 2890-28850 cmr*inCH ali.

d5.3(s, 1H, NH):d 2.3 (t, 2H, NHCH,);
d3.8(t, 2H, ~CH,N(CH3),); d4.2-3.9(s, 6H,—N(CH).);

16501645 cm*n CO of amid 3300-3250 cm*n of NH
1398-1370 cmr*n of N-O
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4. Resaults and Discussion

In the present work, three types of amphoteric surface ac-
tive agents were synthesi zed from pure and mixed fatty acids
extracted from Gawafa seeds. Since the most constituents of
Gawafa fats are saturated octanoic G, dodecanoic G,.,
tetradecanoic C,,,,, hexadecanoic Cy,, octadecanoic C,g,,, ac-
idsand small percentage of 9-octadecenoic C,,, acid c. f. Table
1. it would beinteresting to use pure named maintained above
fatty acids and mixed fatty one extracted from Gawafa fat in
the preparation of amphoteric surface active agents and study
their surface active properties. The preparations of the am-
photeric surface active agentslila-g, IVa-g and Va-g were easy
and could be isolated in suitable yield c. f. Table 2, 3 and 4.
Infrared IR and proton nuclear magnetic resonance H'NMR
spectroscopieswere conducted to confirm their structuresc. f.
Table 5.

Table6.
Surface Propertiesof Amidobetaine surface active agents:
g’”~ Sufece Interfacid  Kraft ~ Wett. Feam  Emu. G Stab.tohydr.
o tenson  tenson  Point Time  height Stab. Stab. Bae Addmin:
(dynelcm) (dynelcm)  °C Sec, nm Sec. (ppm) Sec.
Adds\ 01wt% 01wt% 10wt% O0.1wt% O1wt% 20mmol 10mmo  10mmol
C, 3HB5 165 5 30 210 221 1600 50:13
C, 340 150 <0 20 230 272 1800 52:17 =
o
Cy, 30 115 <0 3B 235 293 1800 55:36 E
0
Cs, 365 130 40 50 255 306 2000 5707 §
Cgs 380 135 6.0 8 260 320 2200 60:23 i
Cg 375 130 7.0 90 290 365 >2200 62:36 3
Mix 390 145 8.0 105 320 377 >2200 60:38

4.1. Surface properties of the prepared compounds:

The surface properties of the prepared amphoteric surface
active agents have been measured in neutral medium by tradi-
tional procedures. The resulted data are given in Tables 6, 8
and 10.

Table8.
Surface Propertiesof Amino oxidesurfaceactiveagents
S’(;' Suface Intefacid  Kraft ~ Wett.  Fem  Emu. Q" Sab.tohydr.
tenson  tenson  Point Time  height Sab. Stab. Bae Addmin:
(dynelcm) (dynelcm)  °C Sec, mm Sec. (ppm) Sec.
Adds\ 01wt% 0.1wt% 10wt% Olwt% 01wt% 20mmol 10mmd  10mmol
C, 345 75 120 390 150 357 9% 48:.01
C, 370 80 130 550 160 4:02 >100 48:03 =
o
C, 380 95 145 600 180 4:16 80 49:03 §
0
Cy 395 110 150 630 180 4:37 76 50:39 g
o
Cg 405 125 160 720 190 5:02 70 52:53 i
Cg 400 130 170 990 205 6:05 68 55:.05 <
Mix 410 135 200 1250 230 6:33 65 56:32

sured surface and interfacial tensions of amido sulfobetaines
Illa-g) were 35.5-44), amidobetaines IVa-g) (35.5-39) and
amino oxide Va-g (34.541 dyne / cm). Overall, the amphot-
eric surface active agents prepared from mixed fatty acids of
Gawafa oil recorded almost the same sequences surface and
interfacial tensions as those prepared from individual com-
mercial fatty acids.

4.1.2. Kraftand Cloud points

Thedataaregivenin Table 6, 8 and 10 show, that the Kraft
point increases with increasing hydrophobic part [5]. Also
amidobetaines and sulfobetaines have good Kraft pointsin a
comparison with amino oxide. The remarkable decrease in the
Kraft point especially for amido sulfobetai ne and amidobetaine
is attributed to co-operative effect of quaternary ammonium
moiety with amido linkage. Also cloud point was measured
for amino oxide and it has good cloud point c. f. Table 8.

TableO.
Biodegradability of Amino oxidesurfaceactive agents

\if 1¢day 2%day 39day 4"day O5"day 6"day 7"day 8"day
Aci

C, 455 56.5 62.0 730 830 91.0 97.0 -
Tabler. 430 530 590 725 820 900 90 90
Biodegradability of Amidobetaine surfaceactiveagents G - - : ) ) ) ) )
25 520 585 72.0 81.0 89.0 940 980
Days 1%day 2™day 3“day 4"day 5"day 6"day 7"day Cue
Acids Cs 40 510 55 710 8.0 80 R0 975
C, 50.5 59.0 66.5 795 89.0 93.0 - C,; 405 50.5 58.0 70.0 80.5 87.5 915 970
C., 490 580 655 780 80 R0 - Cs, 405 500 570 695 790 80 910 965
Cu 485 575 64.5 775 88.0 915 - Mix  40.0 50.0 56.5 68.0 78.0 85.0 900 950
Cis 480 575 640 770 85 910 990
Cus 480 570 640 770 870 910 980 4.1.3. Wettingtime ,
c 5 =5 o0 765 s w0 %0 All prepared amphoteric surface active agents have good
1 i i i : : : : wetting time. From the date in Tables 6, 8 and 10, it can be
Mix 470 560 635 760 860 900 950  geenthatthe prepared amphoteric surfaceactive agentsafforded

4.1.1. Thesurfaceandinterfacial tensions

They were determined according to Findly [11]. The mea-
sured surface and interfacial tensions data are given in Table
6, 8 and 10. The values follow the general term, that the sur-
face and interfacial tensions were increased with increasing in
the number of carbon atoms in the hydrophobic part at same
amphoteric molecules [19]. Also it appeared that, the mea-
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good wetting time, also amidobetaine and amido sulfobtaine
have good wetting time to compare with amino oxide. The
wetting properties is attributed to hydrophobic parts and not
improved by head polar group [20].

4.1.4. Foamheight
Thefoaming height of the prepared amphoteric compounds
was investigated [15]. The measured data are given in Tables
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6, 8 and 10. It can be seen that the prepared amphoteric sur-
face active agents have high foam height. The foam height
increaseswithincreasing the length of hydrophobic part. Also
the amidobetaine and amido sulfobetaine have superior foam
height.

4.1.5. Emulsionstability

The emulsion stability of the prepared amphoteric surfac-
tants was determined by standard methods c.f. Tables 6, 8 and
10[16]. The prepared amphoteric surface active agents posses
good emulsion stability especially amino oxide derivatives.
As general, the emulsion stability increases with increasing
hydrophobic chainlength. Also it appearsthat the amphoteric
surface active agents prepared from mixed fatty acid extracted
from Gawafa oils have highest emulsification stability.

Table10.

SurfacePropertiesof Amidosulfobtainesurfaceactiveagents:

2’03‘ Suface Intefacid  Kraft ~ Wett.  Fem  Emd. Q" Stab. tohya.
tenson  tenson  Point Time  height Sab. Sab. Bae Addmin:

(dynefcm) (dynelcm) C Sec, mm Sec. (ppm) min. min

Adds\ 0Iwt% 01wt% 10wt% O1wt% 0lwt% 20mmol  10mmal Sec. .
C, 35 50 30 350 210 345 2100 29:12 63:.00
C, 370 75 50 460 220 363 2200 38:.08 62:22
C, 395 90 70 550 245 379 1900 42:09 71.05
Cg 405 105 90 730 260 420 1900 52:13 73:06
Cg 410 115 110 850 270 451 1800 5342 75:36
Cg 435 125 120 890 265 443 1800 62:31 79:13
Mix 440 150 130 1150 280 510 1950 71:15 81:35

4.1.6. Calciumstability

The calcium stability values of the prepared amido
sulfobetai ne and amidobetaine surface active agents were de-
termined using [17]. From the data are given in the Tables 6
and 10, it can be seen that all prepared amphoteric compounds
have good calcium ion stability.

4.1.7. Stabilityto hydrolysis

Thestability to acid and base hydrolysiswasinvestigated;
the data arein Tables 6, 8 and 10 demonstrate stability of hy-
drolysis of the prepared amphoteric surface active agents. It
can be seen that all the prepared compounds have higher sta-
bility in acid than in basic medium, this may be due to the
presence of nitrogen atoms which coordinated with the acid
forme more cationic center [21].

4.2 Biodegradability
In the course of degradation the river die-away tests was
followed by surface tension measurements [18]. The biode-

gradability data are given in Tables 7, 9 and 11. Within the
experimental accuracy all prepared amphoteric surface active
agents seem to degrade easy. Also it can be seen that
amidobetai ne and ami dosul fobetai ne have higher degradability
than amino oxide type.

Table1l.
Biodegradability of amido sulfobtainesurfaceactiveagents

Days 1%day 2¥day 39day 4"day 5"day 6"day 7"day

Acids
C, 555 625 715 89.0 90.0 95.0 —
Co 52.0 60.0 695 800 89.5 93.0 -
Cu, 50.0 595 685 785 875 915 —
Cie 49.0 57.0 660 780 86.5 905 985
Cis 480 57.0 66.0 785 855 980 970
Cis 49.0 56.0 655 790 835 900 9.0
Mix 480 555 64.0 775 855 895 9.0
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BN

BOLCESEGEK*
A pénz olyan tiszta, amilyen tisztan jutnak hozza és hasznaljék fel.
Esenddek vagyunk! Barkivel megtorténhet, hogy jogosnak vélt dnvédelembdl az objektiv tényeket kozmetikazza.

A pénz az ember szdmara csak eszkoz lehet. Ha célla valik, az emberbdl lesz eszkoz.

* A szerz0 sajét gondolatai, de kordbban mar masnak is eszébe juthattak (a szerzd megjegyzése).
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