CHAPTER III

EXPERIMENTAL

3.1 Chemicals

2. Sodium sulfate

5. Methanol

6. Hexane 3
! =
7. Petroleum ether (40'- 60 f_i;{ "--:J '

8. Ethyl acetate ﬂ i ‘
9.20% Oleu ;
10. Sodium hydre E ide

11. Ethanol rck
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13, Dode&lbenzene sulfonate » :Kao C ermal (Thalligj) Co. Ltd.
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3.2 Glasswares and Equipments

1. Stirrer hot-plate
Water bath

Thermometer and thermometer adapter

oW

Other general laboratory glas

IR Spectra wer: ed’of Omni \\\\ R spectra were measured in

RN

CDCl, using a Bruker \ ) and °C (50mHz). TLC
was carried out on Meérckl aliminiuin ‘plate coated ‘with silica gel (“F,,) and
chromatograms were initia

The stability of deterge carried out according to ISO 1063.

Surface tension was determined neter Model K 6, which was carried

:‘ by ICS 578 using Terg-o-

|

out accordlng to ISO .v‘: 4_The % deteroency Was-ceterinin

meter model Ueshima N¢

1)}

ﬂUEI’J‘VIEWI‘iWEI’]ﬂ‘i
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3 %SE 2000 Nippon Denshoku
[15-18].
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3.4 Experimental procedure

3.4.1 Preparation of cardanol from CNSL [4, 12]

CNSL (100 g) was placed in a 800 ml beaker equipped with a magnetic
he CNSL was stired at 135-140°C for 2-3
hours using TLC (silica gel) to x he f reaction. R, values of cardanol,
anacardic acid and cardol w ere found to by @ 0.43, respectively, using ethyl
acetate:hexane (25:75) decarb ~'
and NMR. The result cleasis | . , \\\‘\ i

. .. acid group was completely

stirring bar and placed on a stirrer hot

(100 g) was analyzed by IR

removed.

The decarboxylate % i 40 '\ aldehyde solution (19.4 g) and
diethylenetriamine (2.57 g) were nyﬁ@’ gthano 1(200 ml). An exothermic reaction
took place after mixing the reactants: -_': . inutes, a phase separation occurred
into an upper, slightly reddish-solution and a low e which solidified and was dark in

colour. The upper -g};‘: - was decanted anc ter (40 ml) followed by

petroleum ether. The pﬁoleu as ¢ still@ to recover the hydrocarbon

solvent. A reddish residue of cardanol (48 g, 80 % w/w) was obtained.

ﬂﬁﬂﬂﬂﬂﬂ‘ﬁﬂﬂﬂﬂ‘i
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3.4.2 Sulfonation [13,14]

Cardanol (10 g, 0.03 mole) was dissolved in methanol (100 ml) in a 250
mL erlenmeyer flask, which was equipped with a magnetic stirring bar and placed on a
stirrer hot-plate and dropping funnel. The solution was stirred at about 10 °C and then the

oleum (10.5 g) was added slowly into the solution. After stirring for 2 hours, the reaction

mixture was allowed to cool to. 1t temperatresover a period of 3 hours. Then the
mixture was neutralized with"SM aqueot v xide solution 60 ml at room

temperature. After stirri _d=hour, Nextracted with hexane in a

AN
\k\\

separatory funnel. The lhe aqueous phase and then

treated with acetone. one: the acetone-insoluble

portion was filtered offé@: | sodium cardanol sulfonate.

(115 g, 86.47 % by mole

'
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3.5 Physical testing

3.5.1 Determination of stability in hard water [15]

(International standard (ISO) 1063, first edition, April 1969)

Mixing solutions of the surfacesactive agent at different concentrations
with hard water solutions of different kn n_.c alci / ness carried out the principle
of this method. After leaving ik 5 | ‘é&geciﬁed conditions, the

observation of their appeara we™Clcarn alescencejeloudiness or precipitation

was carried out.

Procedure

Prepare a solutigh i$S 544 . g of analytical reagent
grade calcium chloride (CaCl,.2 fidistitled d diluted to a volume of 1000
ml. 7 |

The total y / HAC S SOttt HOH -l-’imi-.'.i--s'

15 SO "

litre. ' m

From the solutlw S prepare three sg}tlons S,, S, and S, by diluting to

1000 ml, with dlstllﬁ %%@%ﬁ%\g w&q ﬂ@ I below :
Mﬁ&ﬂ&*&ﬂmmﬂ 1MINLAY

fivalents (meq) per

9 Solution S, Solution S, Solution S,
Volume of portion of 10 ml 15 ml 20 ml
solution S diluted to 1000
ml
Hardness of  solution | 6 meq per litre 9 meq per litre 12 meq per litre
obtained
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2. Preparation of test solution

A stock solution of 50 g/l of surface-active agent in distilled water was

prepared at 20 °c.

3. Determination

The test solution (5.0 ml),was pipetted into a test tube, and the hard water

solution S, was added to give a v en the test tube was left to stand for

more than 1 hour but less th\f ﬂﬂ at this temperature, look for
"——

—’

precipitates, cloudiness e solubility of calcium salts

increases with tempera at 50 ° 3 C and make the observation at

this temperature. The siffiila (ionéwas carried.out with 2.5 ml, 1.2 ml, 0.6 ml

Determilgtign ) asuri& unit
The circumference of the ring yas checked in horizontal. The surface of

et o 4 A W o o o

with the surface gflthe liquid.

’ﬂ RARIRT BRI IINY IS Yoo
The meas ring cup contained the surfactant solution was placed on the platform under the
ring. The platform was raised until the arm was horizontal. The platform was raising until
the tensiometer was in equilibrium once more. The platform was lowered gently until the
tensiometer was slightly out of equilibrium. Then, the force was adjusting to apply to the
tensiometer as well as the position of the platform, the equilibrium of the tensiometer with

the horizontal arm of the ring located at the height of the free surface of the liquid.
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The aim of this operation was to ensure the complete wetting of the arm of
the ring. As the contact between the platinum of the ring and the surface of the liquid

disturbed the arrangement of the surface layer, waited a few minutes before beginning the

U@lmﬂon concentration.

¢ sur&ce a plate, stirrup or ring

determination.

¢ ition, 1979) [17]

which this change occurs i§ te '  "eritical micellization concentration" (C.M.C.).

This International Standard Spe fies 2 method 4 e determination of the critical

! :
distilled water or vgr.:---;.---—----,—f ---------------  the surface tension with a

plate, stirrup or ring. Thﬂ;rin or thfﬂletennination of the surface

tension of a series of solutig%whose concentr&t}ons bracket the critical concentration. In

plotting the graﬂ uxﬂ ’}%&] 'ﬂﬁ w&} Qgﬂhﬁ of the concentration:

The C.M.C. corre%onds to a singular peint on the curye.

AWIANN I UANINYINY
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3.5.4 Determination of the detergency.
(Thai Industrial Standard (ICS), 578-2540) [18]
This method evaluated the ability of a detergent or formulation to

remove a carbon containing artificial soil from cotton cloth or clay soil from cotton

cloth. .
Preparation of sample soluti @ation of detergency
The percentages®®f det€igent | in. the.finis products are 30 to 35
percent. The concentration=6f the#Soiil ceded (o be used'in the test was 0.08%

w/w, therefore, 22.85 g6 ardanol sulfonate were

weighed. Then water was 2 veight of 1000 g. The

mixture was stirred for 10 e solution was filled to

the terg-o-meter and dilutes it 00 ml. The reaction was

'

carried out at temperature of abotit 30%C,-spinni > 0f 100 rpm and reaction time

of about 10 minutes. Before wa -t,,;,_.ﬁ,»:';'_,.,g.o,ﬁ ae_clay soil of about S pieces

per Salnple were test to g .hJH-I l_.d_il'_'ﬂﬁi Va¥=1 2% G4, W ol 4 VaVah £ VAW '."‘E :

F ']
washing, the cottons were (ﬁ ance Je'once again.

ter SE 2000. After

b Ll
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