CHAPTER 1III

EXPERIMENTS

Equipments :
1. pH me 7
2. CombindT e bidta05s -\3 02B Beckman )
3. 655 Multi

1.1 Bcnzowacld AR(M&B Lot#5 518)

ﬂﬂﬂ?’ﬂﬂ'ﬂiﬂﬂ’]ﬂ‘ﬁ
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Empirical formular : C,H(O,

Molecular weight : 122.12

pKa (28 °C ) ( Supawadee , 1993 ) : 4.1

Description : monoclinic tablets, plates, leaflets
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Solubility : one gram dissolves in 2.3 ml ether , 3 ml
acetone, 10 ml benzene , 30 ml carbon
disulfide , 23 ml oil of terpentine , 250 ml
water (25 °C) and 230 ml water (30 °C).

12 i , AR (Hluka Chemica, Lot # 73560 )

Molecular welght ="=<

DCSCHP 0 '_______ hily, yellow , odorless

"T‘ then burning taste
pKa (28 ° rﬂ] ( Supawadee 1993 ¥

Solﬁlim E} /J Q{l Wﬁcﬂ] ﬂ ?ld water freely in

cohol chloroform ether also sol. in

ARIaNT iﬂé‘?ﬂ%ﬂ%ﬂ?ﬁxﬁl}ydmm and

carbonates.
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1.3 Vanillin , AR ( Fluka Chemica, Lot # 94750 )

Description ' “whr ery slightly yellow needles ,
= * pleasaft omat cvamllaodor
iddop ,ed., 1986 ): 7.4
i ves in 100 ml water, about
T cerol , ﬁ'eely sol. in alcohol ,
_éhps chloroform’ arbon disulfide.
' i

1.4 Sallcygimde, AR (E. Merck, Lot #@35850 )
ﬂ'LJEl’J VIEJ‘VHWEﬂﬂ‘i

Empirical formular : C,H;NO,
Molecular weight : 137.14
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Description : white or slightly pink, crystalline powder,
somewhat bitter taste.
pKa (25 °C) o

Solubility ( Florey , ed.,1984 ) : one gram dissolves in 500 ml
water , 15 ml alcohol, 35 ml ether, and

2.1 Potassi “hemica Lot # 266270 )

Empirical formtilat

Molecular weigh

e g,_-——-,'

pKa (28 @( i ; sg

Solubility ¢ ..  : one gram dissolves in about 12 parts

ﬂﬂﬁ?ﬂﬂ%%ﬂ&ﬂﬂﬁmm@ water.
a;ammimma Delaidl,

Ol

N7 “CH=NOH

30-

als stable in air
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Empirical formular : C;HyN,O “Cl
Molecular weight : 172.63
Description ( Florey, ed., 1988 ) : crystalline , odorless , stable
in air at temp. below 100 °C , white to pale
yellow.
pKa (25 °C) ' , -
Solubility %ﬁsolves in 2 ml water, 12 ml
L —

Empirical ?)mlar : CiHN,0 " HCI

Mofeeular weigh! |- 27062 Y 2171713

Desc?lption ( Florey,ed., 1985 ): beth the base and hydrochloride
A TTENTD lare bkt lodbrie” bubseinge

pKa (25 °C) : 7.8

Solubility(25°C) : HCl salt : 0.68 Gm in 1 ml water
free base : 0.004 Gm in 1 ml water
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0.76 Gm in 1 ml 95% ethanol
0.79 Gm in 1 ml chloroform
0.12 Gm in 1 ml n-hexane

2.4 Procaine hydrochloride , AR

. HCl

Empirical formuls :
Molecular weigk ?

Description als or a white crystalline

A= POWa orless
pKa (2 ) -é:‘- ':-_g:__%‘
Solubility HCI sali ; dissolves in 1 ml

o, Water, 30 ml ethanol 96% |,

U TN 2915 V¥ % o,

AR AN T OIS VS AR 0

benzene and chloroform.
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Solvent and Other Reagents :

Sodium hydroxide , AR ( E.Merck, Lot # 327K19742898 )
Potassium chloride , AR ( E.Merck, Lot # 208TA253636 )
Distilled water ( Freshly prepared )

Electrode filling and s@‘t w 4 M KCl saturated with

i B

I, (Beckm #
AgCl, (Bec aﬂ@
Standard bu n ? 4 {Beckinan,Lot # S308171 )

6. Standard bu 7. (Bégjthot #5309141)

i

allowed to stand ovefnig ;. ing precalition to avoid absorption of

il dosi

dilute 5.5 ml with carbom.dxo;nm water to produce 1000 ml .
e

clear supernatant liquid and

Standardization of sodium roxide solution

As ﬂuﬂ{lm%m gaﬁtely before use by
titrating thh it a solution of 50 mg of sium bx hﬂ;alate previously
o TV 61 BVt TA2). LV o caron
dioxide-free water , and titrated with sodium hydroxide standard solution.
Calculate the normality of solution which each ml of 1.000 N sodium
hydroxide is equivalence to 204.22 mg of potassium biphthalate.
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Preparation of weak acidic compounds (0.005 M) in 0.1 M KClI
Potassium chloride was weighed and dissolved in the distilled

deionized water , and dilute with the same solvent to give a final
concentration about 0.1 M . Each weak acidic compound was accurately

weighed in suitible quantities ( according to its molecular weight ) to
produce about 0.01 M soluﬁdﬂ ,f / y were dissolved in the solution
of 0.1 M potassium echloride in ,,r_‘__,control the ionic strength of
the solution throug@?tep the tlttg,tlon Transfer the weak acidic
001 Min 0.1 MKCl) 250ml and 0.1 M
44, pibeiieto & 100.m! beacker. The final

compound solutio
KCIl 25.0 ml by

concentration of ic cqmliound solution in 0.1 M KCl was about
0.005 M. o
4 ,.;, ,_, :a,;ii 4“ ‘
..u' e /N
Preparation of twosmixed @ﬁcﬂm compounds in 0.1 M KClI

Transfer fach 25.0"1:11 of" two weak a?dlc compound solutions
which their concentration-wer 0:08 M #3 a 100 ml beaker to
produce the ﬁnaD solution which the cc;ﬁcepjration of each weak acid
was about O:OQS M m,OlM KCl V]

Tltratlon of smg; weak aC1d sgllmg_ggg_wd weak acids
solutlon w’ith 0! N sodlum h"@imde ) ¥

Fifty milliliters of the pipetted solutions were titrated with
0.1 N sodium hydroxide standard solution. The glass electrode which

was calibrated before each titrations by reference to standard buffer
solutions ( pH 4 and pH 7 at 28 °C ) was submerged into titrated solution
for 5 minutes prior to commencement of titration to assure that the

electrode was in equilibrium with titrated solution. The beaker was
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placed on the magnetic stirror. The sample solution was stirred after
each addition of titrant and the value of pH was measured after the stirror
off. The precaution was not to rinse the side of the beaker with distilled
water because of the importance of knowing the exact solution volume
at all times.  From the titration of the single weak acid solution and

two-mixed weak acid solutm&!, g‘; values of pH at each volume of

titrant added were mea@ted 'E iple solution was titrated five
—— » , —

The ste
volumes

—
——

these methods below. =~ :
» .

sV

lfy curve. |
1.2 G plot « the slope of this plot according to Eq.9 and Eq. 21

( page 6 BJ@J M &ls'}hqlﬂ ﬂmlﬁomﬂsaﬂ (ia) at ionic strength
and temperatufe 28 °C.  The equivalen¢é volumes of each

A A T SR e e

interpreted was the range which gave maximum r* ( see Figure 1 and 2 ).

rising portion of t

Where Vi, = the initial volume of titrant of G plot linearity
range of single weak acid A ( stronger acid ).
Via = the final volume of titrant of G plot linearity range
of single weak acid A.
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Vig = the initial volume of titrant of G plot linearity
range of single weak acid B ( weaker acid ).
the final volume of titrant of G plot linearity range
of single weak acid B.

PHmaxa = maximum pH of G plot linearity range of acid A.
‘, ' f G plot linearity range of acid B.
| 'w data within G plot linearity
k- 8 __d

ta within G plot linearity

=
[

e titration of two-mixed

s could be determined by
using the multiple i e@@n@m were derived in terms of
y = a;X; + aXp \accordmg/,toEﬂ 59, Eq.8 29.88 ,Eq.91, Eq.92 or
Eq.93 . The multipie-tinearregre s (-Draper and Smith , 1966
. Dunteman , 198@ Johnson and charya, 1987 ; Byrkit, 1987 ) and
program computer SPSS/PC” were used in order to solve these equations.
The pamal%gu&nm%lm&maaﬁisd. From the values

of partial regression coefficients th@eﬁvalence “wolumes could be

il 1N ITUNRIINY TN E

q

3. For the partial regression coefficients determining , ranges of
the raw data of two-mixed weak acids titration would be chosen before
being interpreted by the multiple linear regression analysis. The methods

used for choosing the ranges of raw data and determination the
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equivalence volumes of the individual acids could be classified into 5
methods ( see Table 1 ), as followed.

where F = the statistical value obtained from the analysis

of variance . ( F - test )

Vi = the initial volume of titrant obtained from

.which gave pH equal to

plot linearity range of acid

which gave pH equal to

plot linearity range of acid

3.1 Mel' d A The data-of-we fiked weak acids titration
would be chosen i@tﬁé 2) whﬂx gave F value maximum

( see Figure 3 ), then.Ve, and Vegscould be determined from the partial

regression %ﬁi&l@ mﬁj (y] j‘ W EJ ’] ﬂ j
31 ;g ’M ‘jl'mau iﬁﬂﬁmﬂa é:jelacids titration

would be chosen in the range of V; to Vy which gave pH equal to
maximum pH of G plot linearity range of the weaker acid titration
( PHmaxg ) . This range of raw data would be interpreted , then Ve, and
Veg could be determined from the partial regression coefficients ( a,,a; ),

as shown in Figure 4 .
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3.3 Method C : The raw data of two-mixed weak acids titration

would be chosen in the range of V; to Vg which gave the numbers of
data points equal to N; + N, . This range of raw data would be
interpreted , then Ve, and Vep could be determined from the partial

regression coefficients ( a;,a; ), as shown in Figure 5.

\\! / //
34 Method D& /
rmining mdata of two-mixed weak
m~ the :ﬁn& of Vi to Vga which gave
,ﬁ».qlo hneant}’*mnge of the stronger acid
# , m This range of raw data would
xﬁed from the partial regression

342 ForV dﬂtézmmn@e aw data of two-mixed weak
acids titration would b&féﬁomﬁe range of V; to Vg which
gave pH equal‘d1 naximum pH of i _-lm range of the weaker
acid ftitration ( ply,m ). a aw @ma would be interpreted ,

then Veg could be determined from the partial regression coefficient ( a, ).

AU INENINENT
SR sy -

3.5.1 For Ve, determining , the equivalence volume of the

weaker acid (Veg ) obtained from Method D was substituted into the

multiple linear equation ( y = a;x; + a5X; according to Eq. 69,81, 88 , 91,
92 and 93 ), then the equation would be rearranged to a simple linear
equation ( y - a;X; = a;X; ) and Ve, could be determined from the partial

regression coefficient (a, ) .
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3.52 For Vep determining , the equivalence volume of the
stronger acid ( Ve,) obtained from Method D was substituted into the
multiple linear equation in the same manner as Ve, determining and Veg
could be determined from the partial regression coefficient (a, ) of the

simple linear equation, ( y-a;x; = a5%X;).

%f the individual weak acids

weak acids mixtures by

4. The

ove were then compared to
_.~.,¢:".* » of each single weak
ed-whethe iofe was a  statistical difference
between these resg : ‘ it test at 95% confidence interval
AL G plot could be used as
the reference method siicesit hag ‘beén shown in the former study that
there was no statlstlcal | ; he result obtained from G plot
and the official § angkul , 1986 ).

ﬂ‘LJEJ’J‘VlEJ‘Vl‘ﬁWEJ']ﬂﬁ
qua\‘mm UAIAINYA Y
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