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Weak acids Ka * pKa *

Benzoic acid

Potassium biphthalate

).71 x 107 4.06
688 x10° 5.01
J

p-Nitrop 2. 7.01
Vanillin AN 10° 7.28
Pralidoxi 5 P BERSTY 7.94
Lidocain oghloride 4 % 7.95
Salicylami ror . g 8.10
Procaine hydfoghloride |, 8.51 x10™ 9.07
AT {:; L7
Table 2 : The diss a) ad pKa of weak acidic

compounds. o/
AU INENINEING

QA A

and Eq. 21
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Weak acidic mixtures ApKa pKa,,pKag
1. Neutral weak acid + Neutral weak acid
p-Nitrophenol + Vanillin 0.27 7.01 , 7.28
Vanillin + Salicylamide 0.82 7.28 , 8.10
p-Nitrophenol + Salicylamide ’ // 1.09 7.01 , 8.10
—
2. Neutral weak acid + Ion
Salicylamide + 8.10 , 7.95
Salicylamide + 8.10 , 7.94
Vaniilin + 7.28 , 7.94
Vanillin 28 .-7.95
p-Nitrophenol + 7.01 , 7.94
p-Nitrophenol + Lidocaife 0.94 701 ., 1.95
Benzoic acid + Potass 0.95 4.06 , 5.01
Salicylamide + Procai 8.10 , 9.07
Vanillin ¥ Siosaine-HEl 7.28 , 9.07
794 , 795

AN B o

Table 3 : The mixture of weak acids and their ApKa.



Equivalence volume (ml)

Sample Single acid Mixed acids
p-Nitrophenol | Titration Curve| G plot | Method A | Method B | Method C | Method D | Method E

i 2.64 2.63 2.35 2:35 2.58 2.38 2.36

2 2.63 2.63 2.38 2.34 2.50 2.38 2.36

3 2.64 2.63 2.36 2.36 2.55 2.38 2.37

4 2.63 2.63 237 2.34 2.51 2.37 235

5 2.64 2.63 2.39 2.39 2.58 242 2.36
Mean 2.64 2.54* 2.37* 2.36*
S.D.x 10° 0.548 3.78 1.95 0.707

Table 4 : The equivale pﬁtained from the titration of
single acid mol-vam‘ﬂin mixture.

* . Statistical r between the equivalence volumes
obtained fr A ixed weak acids titration
and G plot of i \ \

PR volume.( ml )
Sample Single aci = _*_"A 3" Mixed acids
Vanillin | Titration Curve| G plhffi d od B | Method C | Method D | Method E
1 2.63 265 1 286 4= 2,62 2.86 2.83
2 2682 S 2.87 2.84
3 2641 8 %5 | 28 | 284
4 2.64 j 2.63 287 |Lbeo | 287 2.82
5 264 €264 : 282 2.82 . 2.62 2.82 2.83
Mean ﬂ ‘H EJ F}zw J% W{J ﬂ 286 | 2.83*
SD.x10° | Qb447 0.548 | 217 207 | 409 | 207 | o8y

AN 18NS

e equivalence volum

*

acid solution and the solution of p-nitrophenol-vanillin mixture.

and G plot of the single acid titration.

H
e ;or van uin (mi) o taxn;wrom the titration of single

: Statistical difference at 95% confidence interval between the equivalence volumes
obtained from the multiple regression analysis of two-mixed weak acids titration

87
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Equivalence volume (ml)
Sample Single acid Mixed acids
Vanillin Titration Curve| G plot |Method A | Method B | Method C | Method D | Method E
1 2.54 2.54 2.55 2:95 2.53 2.55 2:53
2 2.54 2.53 2.54 2.54 2:52 2.54 2:52
3 2.54 2.53 2.50 251 2.49 251 2:52
4 2.54 2.53 2.49 2.49 2.50 2.50 2.52
5 2.54 2.54 251 2.51 251 2:52 2.53
Mean 2.54 2,53 32 252 2.51* 252 2.52
S.D. x 10° 0.000 § 1.58 2.07 0.548
Table 6 : The equivale ‘ n vtained from the titration of single
mil icylamide mixture.

* . Statistica -cpte at 95% dence in _‘ cen the equivalence volumes

obtained fr¢ nwo-mixed weak acids titration

Sample Mixed acids
Salicylamide | Titration Curve | Yf" Me Method C | Method D | Method E

1 ' ; 2.52 2.54

2 252 2753

3 2.35 2.54

4 2.56 2.54

5 2.55 255
Mean 254 2.54
SD.x10° | 90548 1.87 0.707

L™

AN AN AERE....

single acid solution and the solution of vanillin-salicylamide mixture.
* . Statistical difference at 95% confidence interval between the equivalence volumes
obtained from the multiple regression analysis of two-mixed weak acids titration

and G plot of the single acid titration.
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Equivalence volume (ml)
Sample Single acid Mixed acids
p-Nitrophenol | Titration Curve| G plot | Method A | Method B | Method C | Method D | Method E

1 2.54 253 2:51 2:51 2.54 2053 2.50
2 2:55 2.53 2.50 2.50 2.52 2.52 2:51
3 2.54 2.53 2.49 2.50 2:51 2.51 2:51
4 2.54 2.54 2.50 2.50 252 2.53 2.50
5 2.54 2.54 2.50 2.51 2.55 2.53 2:51

Mean 2.54 253 ) 2.50%* 2.53 2:52 2.51*

S.D. x 10° 0.447 . 1.64 0.894 | 0548

Table 8 : The equi tained from the titration of

single aci nol-salicylamide mixture.
* : Statisticaidiffergnice at 95 nfides ce terval between the equivalence volumes
obtained fo thatltiplé regression analysis of iwo-mixed weak acids titration

and G plot of

Sample singlefciafd 7~ Al Whiied scids
Salicylamide | Titration Curve Me Method C | Method D | Method E

1 2.54 2.52
2 2.54 2.53
3 2.55 2.54
4 253 2.52
5 . 2.55 2.54
Mean ‘j’ w 2.54 2.53
SD.x10° | Q0447 0.548 | 1.30 o 37 2.17 0 837 1.00

robe N AL T0JURITNUAR ...,

single acid solution and the solution of p-nitrophenol-salicylamide mixture.
* . Statistical difference at 95% confidence interval between the equivalence volumes
obtained from the multiple regression analysis of two-mixed weak acids titration

and G plot of the single acid titration.
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Equivalence volume ( ml)
Sample Single acid Mixed acids
Lidocaine HC1| Titration Curve| G plot | Method A | Method B | Method C | Method D | Method E
1 2.54 2.54 1.49 L493 0.66 1.60 1.96
2 2755 2.54 1.73 2.13 3.37 2.00 1.92
3 2:55 2.54 1.84 217 4.02 2.14 1.92
4 2.55 2.54 1.75 1.95 3.78 1.96 1.93
5 2.54 2.54 1.36 1.66 3.29 1.63 1.94
Mean 255 2.54 1.93* 3.02% 1.87* 1.93*
S.D.x 10 0.548 ) 135 23.9 1.67
Table 10 : The equivalence Volime for lidoca ned from the titration of

single acid solution ¢
* . Statistical difference
obtained from i

ne HCl-salicylamide mixture.
al betw enthe equivalence volumes
ed weak acids titration

and G plot of the
Sample ixed acids
Salicylamide | Titration Curve 6t [ Melhod Af Me Method C | Method D | Method E

1 Z ‘ 3.28 3.15
2 2.87 3.13
3 2.83 3.13
4 3.06 3.14
5 255 ] @254 363 uh 333 1.62 3.33 3.14
Mean ﬁzu EJ ’323[] W“j WEJ y l ﬂz‘j 307 | 3.4
S.D. x 10° 90.447 0.447 20 0 22 9 143 22 9 0.837

ma,mmmm UBIANEIR Y e

of single acid solution and the solution of lidocaine HCl-salicylamide mixture.
* . Statistical difference at 95% confidence interval between the equivalence volumes
obtained from the multiple regression analysis of two-mixed weak acids titration
and G plot of the single acid titration.
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Equivalence volume ( ml)

Sample Single acid Mixed acids
Pralidoxime Cl| Titration Curve | G plot | Method A | Method B | Method C | Method D | Method E
1 2.43 2.41 2.04 2.08 2:37 2.16 2.01
2 243 2.41 2.03 2.06 2.59 2.20 2.01
3 243 241 2.01 2.01 2.07 2.25 201
4 243 2.41 1.88 1.88 1.63 2.04 1.99
5 243 2.41 1.98 2.02 1.73 2.16 201
Mean 243 241 2.01* 2.08 2.:16* 201%*
S.D.x 10? 0.000 | 81 40.9 7.76 0.894

Table 12 : The equiv or p&hdﬂobtamed from the titration of
1ion'a

single aci / rion of pralidoxime Cl-salicylamide mixture.
* . Statisticaidijfer; / 9 : 2 vetween the equivalence volumes
obtained fyom the' malltif e regression ana sis 7 o-mixed weak acids titration

Sample Single acid : ", v Mixed acids
Salicylamide | Titration Curve ' N Method C | Method D | Method E

1 2.40 2.70 2.62
2 2.72 2.63
3 2.78 2.64
4 2.89 2.62
5 2.7% 2.64

Mean 2.77* 2.63%

S.D.x 10° 7.40 1.00

Tamamm Mﬁﬂm@’ﬂvﬂa&#’f}@ Fibaton s

single acid solution and the solution of pralidoxime Cl-salicylamide mixture.
* . Statistical difference at 95% confidence interval between the equivalence volumes
obtained from the multiple regression analysis of two-mixed weak acids titration
and G plot of the single acid titration.
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Equivalence volume (ml)
Sample Single acid Mixed acids
Vanillin Titration Curve | G plot | Method A | Method B | Method C | Method D | Method E
1 2.69 2.69 2.63 2.64 2.74 2.64 2.62
2 2.69 2.69 2.60 2.61 2.76 2.62 2.61
3 2.68 2.69 2.57 2.60 2.67 2.60 2.62
4 2.70 2.69 2.57 261 275 2.62 2.62
5 2.69 2.68 261 2.62 272 2.63 2.63
Mean 2.69 2.69 2.62* 2.3% 2.62%* 2.62%
S.D.x 10 0.707 .52 3.56 1.48 0.447

e Cl mixture.

(@ﬁom the titration of single
%

* en the equivalenice volumes
ixed weak acids titration
\
FiC e (ml)
Sample Single'aci 2 - Mixed acids
Pralidoxime Cl| Titration Curve Gﬂfx’JMah ethod B | Method C | Method D | Method E

1 2.68 26651/ 2,69 66 2.52 2.66 2.68
2 . 2.48 2.68 2.67
3 84 42.60 2.71 2.68
4 2.69 D 69 i] 2.50 2.69 2.68
5 2.69 2 67 2.69‘? 2.68 2.54 2.68 2.68
Mean 2 EJ fJ ﬂ EJ ﬂlﬁ Wﬂﬁ ﬂj 2.68* 2.68%
SD.x 10° Eljg L. 1.82 0.447

ra ] AR MBI LA

single acid solution and the solution of vanillin-pralidoxime Cl mixture.

*

: Statistical difference at 95% confidence interval between the equivalence volumes

obtained from the multiple regression analysis of two-mixed weak acids titration

and G plot of the single acid titration.
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Equivalence volume (ml )

Sample Single acid Mixed acids

Vanillin Titration Curve | Gplot | Method A | Method B | Method C | Method D | Method E
| 2.85 2.84 2. 81 %% 28284 2.83 2.85 2.86
2 2.85 2.84 2.87 2.88 2.85 2.87 2.88
3 2.86 2.84 2.88 2.89 291 2.92 2.88
4 2.85 2.84 2.88 2.90 2.88 2.88 2.89
5 2.85 2.84 2.87 2.89 2.86 2.84 2.90

Mean 2.85 2.84 8 2.89* 2.87* 2877 2.88*

SD.x10° 0.447 { ; 3.05 311 1.48
Table 16 : The equivalence yolime foi ‘ nilli )0biained from the titration of single
acid solution on ' vn%_e HCI mixture.
* . Statistical diffe at 05% nfidence interval between the equivalence volumes
obtained from : » i trzo-mixed weak acids titration
and G plote f
** . Data rejected
Sample i l e ’, 4 ‘ Mixed acids
Lidocaine HCI | Titration Curve | JG plof{ Method A% Method B | Method C | Method D | Method E

1 ' & 284 2.80
) 2.79 2.80
3 270 2.79
4 276 2.79
5 2.78 2.80

Mean 282 6] m282 280@ 2.79* 2.81 2.79% 2.80*

SD.x 10° @gﬁd EJ r})% W(ﬁ W38J & ﬂsﬁ 311 0.548

U
7 : The equivalence volume o lidocaine HCl@ml) obtained from the titration of
Ra

iviolonlld e bl il | i

: Statistical difference at 95% confidence interval between the equivalence volumes

T ab{qe 1
%
obtained from the multiple regression analysis of two-mixed weak acids titration

and G plot of the single acid titration.
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Equivalence volume ( ml)

Sample Single acid Mixed acids
p-Nitrophenol | Titration Curve | G plot | Method A | Method B | Method C | Method D | Method E

1 2.52 2,51 2.47 2.43 2151 2.50 2.42

2 2.52 2.50 2.46 2.45 2:52 2.50 2.45

3 2.52 2.50 2.44 243 2.49 2.47 243

4 252 2,51 243 2.44 2.51 2.52 243

5 2.53 2.51 2.41 2.42 2.52 2.49 242

Mean 2.52 2:51 . 2.43% 2,51 2.50 2.43*
S.D. x 10° 0.447 122 1.82 1.22

* . Statistical g

single acid l-pralidoxime Cl mixture.
een the equivalence volumes
obtained from'the mixed weak acids titration

and G plot of the s

Sample

Pralidoxime Cl| Titration Curve | Method C | Method D | Method E

1 2.52 243 2.52 2.48

2 2524 2.52 ' 252 249

3 257 | 251 | 253 248

4 2.53 D 52| 2.44 2.53 2.49

5 2 53 g 2.52 254, | 253 2.40 2.53 2.48

Mean ?’17& zEj 1 ﬂ:? 2.53 2.48%
SD. x 348 2.86 rN 8 0.548 0.548

&ﬁ ABATAIUBAIPULE B s

single acid solution and the solution of p-nitrophenol-pralidoxime Cl mixture.

* . Sratistical difference at 95% confidence interval between the equivalence volumes

obtained from the multiple regression analysis of two-mixed weak acids titration

and G plot of the single acid titration.
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Equivalence volume ( ml)
Sample Single acid Mixed acids
p-Nitrophenol | Titration Curve| G plot | Method A | Method B | Method C | Method D | Method E
1 2.35 2.35 233 2.33 2.34 2.35 233
2 2.35 2.34 2.33 2:33 2.33 232 2.33
3 2.34 2.34 231 2:31 2.32 2.33 2.32
4 2.35 2.35 232 2.32 2.34 233 2.33
5 2.35 2.34 2:33 2.33 2.36 2.36 2.33
Mean 2.35 2.34 2.32% 2.34 2.34 2.33%
S.D. x 10° 0.447 3 894 1.48 164 0.447
me / ained from the titration of
senol-lidocaine HCI mixture.
* h béﬁveen‘ the equivalence volurmnes
mixed weak acids titration
ce 'm, (ml)
Sample Single aci ; - Mixed acids
Lidocaine HC| Titration Curve| G J Method C [ Method D | Method E

1 ; £5% 2.37 2.36
2 J.% 2.37 2.36
3 B 2.36 2.38 2.36
4 2.36 2.38 2.3
5 : 2.36 2.36
ﬁﬁ 2.37 2.36
1.73 y0.837 0.447

Ua

Table'21: The equivalence volume for lidocaine HCI(mi) obtained from the titration of

*

single acid solution and the solution of p-nitrophenol-lidocaine HCI mixture.

: Statistical difference at 95% confidence interval between the equivalence volurmnes

obtained from the multiple regression analysis of two-mixed weak acids titration

and G plot of the single acid titration.
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Equivalence volume (ml)
Sample Single acid Mixed acids
Benzoic acid Titration Curve | G plot | Method A | Method B | Method C | Method D| Method E
1 2.43 2.40 27 275 2.85 2.81 2.75
2 2.41 2.40 2.77 2.74 2.86 2.81 273
3 242 2.40 2.76 2.73 2.83 2.80 273
4 2.43 2.44 2.75 2.74 2.84 2.81 2.73
5 242 2.41 2.76 2.74 2.83 2.81 2.73
Mean 242 241 2.76* 2774 2.84* 2.81* 232
S.D. x 10° 0.837 337 0.707 1.30 0.447 0.894

Table 22 : The equivalence v obtained from the titration of single

acid solution ant

* : Statistical diffe i een the equivalence volumes
obtained _ ixed weak acids titration
and G plot id titre i
“ - W
P valence volume (ml)
Sample Sifigleficid . ‘2‘;1; T 4 " Mixed acids
Potassium biphthalate | Titratioft Cufve | G ‘ﬂ ’? 1 od A od B | Method C | Method D | Method E
1 243 {;:}:gi -;} 2:35 2.24 2.35 232
2 2.44 7‘::!53 1}., 2.34 222 2.34 2.30
3 5 S i e R
4 2.24 2.34 2.31
5 2:25 2.34 2.30
Mean 2.24* 2.34%* 231
SD.x10° g ey 0.548 | 0894

Il D JNDVIJV‘I d

Table 23 : Tl iy equivalence volume fcg potassium btphthalate (ml) obtained ﬁ'om the titration of

VIRAIMAN N HD s

obtained from the multiple regression analysis of two-mixed weak acids titration
and G plot of the single acid titration.
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§ Equivalence volume (ml)
Sample Single acid Mixed acids
Salicylamide | Titration Curve| G plot | Method A | Method B | Method C | Method D | Method E

1 2.41 2.40 2.37 2.38 2.41 2.41 2.38
2 2.41 2.40 2.39 2.41 245 244 2.40
3 2.41 2.40 2237 2.38 2.38 2.39 2.38
4 2.41 241 2.38 240 2.47 242 2:39
5 2.41 2.40 2:37 2:37 2.39 2.38 2.39
Mean 2.41 ~ 240 y 2.39 242 2.41 2.39
S.D. x 10° 0.000 3 3.87 2.39 8.370

acid solutio. : on of sali me HCl mixture.
‘ ' between the equivalence volumes
obtained fromythe iplgregre nalysis of two-mixed weak acids titration

Sample W Mixed acids
Procaine HCI | Titration Curve Method C | Method D | Method E

1 245 2.38 2.42 2.40
2 2.41 2.41
3 243 2.41
4 2.40 2.40
5 . : 2.44 2.40
Mean ﬁu EJ Qﬁ %ﬁ T 28 | ﬂﬁ 242 2.40%
SP xi0° qJo.447 0.548 0.548 1.58 462 1.38 0.548

ralds e oA L AN A B o

acid solution and the solution of salicylamide-procaine HCIl mixture.
* . Statistical difference at 95% confidence interval between the equivalence volumes
obtained from the multiple regression analysis of two-mixed weak acids titration

and G plot of the single acid titration.
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Equivalence volume (ml)
Sample Single acid Mixed acids
Vanillin Titration Curve | Gplot | Method A | Method B | Method C | Method D | Method E
1 2.12 2.10 2.12 2.12 2.16 2.12 2.15
2 2.12 2.10 2713 212 2.14 212 213
3 2:F2 2.10 2.14 2.12 2.14 2.10 2.13
4 2:12 2.10 2.13 212 2.12 2.09 2:12
5 2.12 2:11 2:13 2.13 2:12 2.1 212
Mean 2:12 210§ 2:12% 2.14%* 2:11 213
S.D. x 102 0.000 0.447 0.447 1.67 1.30 1.22

Table 26 : The equivalence volu

; '@d from the titration of single acid

solution I mixture.

* . Statistical di confide tween the equivalence volumes
obtained f- ‘ S o-mixed weak acids titration
and G plot of. | 7 _‘“‘ _

SR AN\
. a.:’:'-.fﬁd' ence lume 'ml)
Sample Singlfleidfd ! Mixed acids
Procaine HCI | Titration Curve G{gﬁ [ Metk ethod B | Method C | Method D | Method E
—
1 2.15: ﬂ%’%)‘}{, " 2.14 2.09 2.14 2:15
2 215 ] 248 il 21 2.14 2.14
3 2.1 .11 2.13 2.14
4 2.153" I] 215 2.14 2.14
S 2.14 2.13 2.14 2.14 2.16 2.14 2.1
Mean , e %’ R 2 214 | 214
Bl 3 P il

R AR

acid solution and the solution of vanillin-procaine HCI mixture.
* . Statistical difference at 95% confidence interval between the equivalence volumes
obtained from the multiple regression analysis of two-mixed weak acids titration
and G plot of the single acid titration.
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Equivalence volume ( ml )
Sample Single acid Mixed acids
Pralidoxime Cl| Titration Curve| G plot | Method A | Method B | Method C | Method D | Method E

1 2.54 255 - - - 3 -

2 2:55 2.55 - - - - -

3 2.55 2.54 - - - - -

4 2.95 255 - - - - -

5 2.:55 2.55 - - - - -

Mean 2.55 2,55 - - -
S.D.x 10* 0.447 0.447 & - 2

Table 28 : The equivalence

single acid solution

vy Eﬂ" F e G}

Sample Single a l I ﬂ “‘&\ acids
Lidocaine HCI | Titration Curve ﬂ ‘m w fethod C | Method D| G plot
1 2.55 5.02 5.08
2 2.55 | 501 5.02 5.07
3 255 p , 5.02 5.07
4 2.56,  |2056 20 |50 - 503 5.10
5 2.56'*]5-‘:3L =S 499 | 507
Mean 2.55 =156 |l 503 so02¢ | 508
S.D. x 10? 0.548 0.447 1.20 1.30

Table 29 : The ﬁ %‘m w ﬁzﬁﬁ mration of
singleacid solution and . e%mh o -lidocaine HCI mixture.
tical iﬁv en the sz:e volumes
AT TR s

and G plot of the single acid titration.
(Remark : Method E was not studied since Ve, could not be obtained for this pair of acid mixture. )
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Equivalence volume ( ml)
Sample Single acid Mixed acids
Lidocaine HCI| Titration Curve| G plot | Method A | Method B | Method C | Method D | Method E

1 2.64 2.64 2.61 2.61 261 2.62 2.63
2 2.64 2.64 2.62 2.62 2.62 2.63 2.63
3 2.64 2.64 261 261 2.61 2.63 261
4 2.64 2.63 2.61 2.61 2.61 2.62 2.62
5 2.64 2.63 2.63 2.64 2.63 2.64 2.63
Mean 2.64 2.64 2,62 2.62* 2.63 2.62*
S.D.x 10° 0.000 0 30 0.894 0.837 0.837

Table 30 : The equivale Iida!aineﬁuined from the titration of

single acid 0 ) 1io ,\ml-procaine HCl mixture.

* . Statistical a ind between the equivalence volumes
obtained fr e v jo. . ixed weak acids titration
and G plot of the si - forn. \

NV AN\

g7 e
4 GEg lume (ml)
Sample Single aci . ’”i‘ Mixed acids
Procaine HCI | Titration Curve| G plé ;%- _‘_‘ the thod B | Method C | Method D | Method E

1 2.54 2.53
2 2.54 2.54
3 2.52 2:51
4 2.53 2.52
5 2:51 2.52
Mean 2:53 252
S.D.x 10° 1.30 1.14

A

*

acid solution and the solution of lidocaine HCl-procaine HCI mixture.

W'lﬁ»lf] muma)nma ] —

. Statistical difference at 95% confidence interval between the equivalence volumes

obtained from the multiple regression analysis of two-mixed weak acids titration

and G plot of the single acid titration.
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Equivalence volume ( ml)
Sample Single acid Mixed acids
Pralidoxime Cl|Titration Curve | G plot |Method A{Method B|Method C{Method D| Method E

1 2:51 2.47 2.44 2.45 2.49 249 2.46

2 2.50 2.48 2.46 2.46 2.48 2.49 2.46

3 2:51 2.50 2.46 247 2.47 S 247 2.46

4 2:52 2.48 2.45 245 2.51 249 2.46

5 2:51 2.49 2.47 2.48 2.50 2.50 2.47
Mean 2.51 2.48 2.46 * 2.49 2.49 2.46 *
SD. x 10° 0.707 1.58 1.10 0.447

Table 32 : The equivalence

single acia

: Statistical dif
obtained fra
and G plot of

e Cl-procaine HCI mixture.

between the equivalence volumes

ml)
Sample Sing Mixed acids
Procaine HCI |Titration Curve hod B|Method C|Method D|Method E

1 2.54 2.52
2 2.53 2.52
3 2.53 2.52
1 2.54 2:52
5 2.53 252
Mean 2:53 2.52
S.D.x 10° 0.548 | 0.000

T Qﬂﬁﬁﬁ% i B o

acid solution and the solution of pralidoime Cl-procaine HCl mixture.

*

- Statistical difference at 95% confidence interval between the equivalence volumes

obtained from the multiple regression analysis of two-mixed weak acids titration

and G plot of the single acid titration.



Results

Weak acidic mixtures A pKa ’
N

1. Neutral weak acid + Neutral weak acid
p-Nitropheno! + Vanillin
Vanillin + Salicylamide
- p-Nitrophenol + Salicylamide

2. Neutral weak acid + Tonized weak acid
Lidocaine HCI + Salicylamide
Pralidoxime Cl + Salicylamide
Vanillin + Pralidoxime Cl
Vanillin + Lidocaine HCI
p-Nitrophenol + Pralidoxime C1
p-Nitrophenol + Lidocaine HCI
Benzoic acid + Potassium biphthalate
Salicylamide + Procaine HCI
Vanillin + Procaine HCI

3. Ionized weak acid + Jonized weak acid ——— :
Pralidoxime C1 + Lidocaine HCI i
| ]
1.13
-3 /

X

Method C,__

T T o T TR R I

F

Method D

e T

Sl A B R KB 36N T e

~

Method B

D=

LT B R . T

<

Lidocaine HCI + Procaine HCl m
Pralidoxime Cl + Procaine HCI
1 9 QINANPINS QA Q1M &
' - 0 ' L : u I

Table 34 : The results from the titrdlion of binary weak %pld mthures

J = no statistical differe ij ﬁ / m m btained from G plot of single acid
titration and multlpﬁ ﬂe ﬁ mm ion'of 'Dq” ”‘Tﬂﬁ

x = statistical difference at )5 % confidence interval between the equivalent volumes obtained from G plot of single acid titration

and multiple regression analysis of the titration of acid mixtures

£
d

I

=

[é
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Weak acidic mixtures ApKa Slope
1. Neutral weak acid + Neutral weak acid
p-Nitrophenol + Vanillin 0.27 0.36
Vanillin + Salicylamide 0.82 045
p-Nitrphenol + Salicylam 1.09 0.51
2. Neutral weak a
0.15 0.37
0.16 0.40
Vanillin 0.66 0.39
Vanillin 0.67 0.37
p-Nitrophenol 0.93 0.48
p-Nitrophenol + Lidoe 0.94 0.52
ot £ 095 0.48
i+ F 0.97 0.50
Vanillin D+ Procaine HCI 1.79 0.88
, L ‘ R
3. Ionized@'p 'a%]dq Q(Jm?z']‘e w?ﬁkﬁ:ﬁj ﬂ tj =
RRIREATRNRTINYTREY|
Lidocaine HCI + Procaine HCI 1.12 0.50
Pralidoxime chloride + Procaine HCI 1.33 0.52

Table 35 : The slope of buffer region from the titration curves of

two-mixed weak acids solution.




Weak acidic mixture

Vanillin and salicylamide mixture

p-Nitrophenol and pralidoxime Cl mi
p-Nitrophenol and lidocaine HCl mi

Salicylamide and procaine HCI mixt
p-Nitrophenol and salicylamide mixtu
Lidocaine HCI and procaine HCI mixtu
Pralidoxime Cl and procaine HCI mixture

Vanillin and procaine HCI mixture

Table 36 : % number of data points of

regression analysis

LA

W=,

Benzoic acid and potassium biphthalat

-
)
i

% numbers of data points used for analysis

"Method A | Method B | Method C | Method D
3 82 58 82
74 48 74
78 47 78
(i 52 77
70 48 71
/6 74 48 74
76 76 49 76
74 44 74
76 45 76

i

:Iu- nultiple linear

( Remark : % numbers of data points used in Method E.were the same as Method D )

AUEINENINEING

ARIANTUNN NGNS Y

01



Weak acidic mixtures

. Neutral weak acid + Neutral weak aci

It

p-Nitrophenol + Vanillin
Vanillin + Salicylamide
p-Nitrophenol + Salicylamide

. Neutral weak acid + Ionized weak aci

Lidocaine HCI + Salicylamide
Pralidoxime Cl + Salicylamide
Vanmllin + Pralidoxime CI
Vanillin + Lidocaine HCI
p-Nitrophenol + Pralidoxime Cl
p-Nitrophenol + Lidocaine HCI

#

Benzoic acid + Potassium biphthalate |

Salicylamide and Procaine HCl ;;1

Vanillin + Procaine HCI (s

. lonized weak acid + Ionized weak gn_q

Pralidoxime Cl + Lidocaine HCI

\

Iy
e

Numbers of data points chosen by

3 : 8 L
Lidocaine HCI + Procaine |
Pralidoxime CI + Procainc]@lu EJ 'g T

Method B | Method C | Method D

VeA | VeB | VeA | VeB | VeA | VeB

41 | 41.{ 28 | 28 | 39 4]

411 41 0 29 138 .39 1 #1

37 37 | 24 24 28 1 37

32 32 20 20 34 32

36 | 36 | 23 23 30 | 36

37 37 1:37 27 1 3% 137

42 42 28 28 27 42

37 37 24 24 23 37

36| 36 22| 22 420 | 36

37 37 25 25 30 | 37

34 34 23 23 26 34

Sdgmmaev 32 | 32 | 19 | 19 | 12 | 32
d 361 36 | 23 23 36 | 36
: 3& ! 337']3 30 . 254 25 | 37 | 39
- 3 37 22 22 21 37

Table 37 : Number of

regression an

( Remark : Numbers of data points chosen by Method E were as same as Method D )

d%ﬂqsﬂ\?‘ﬂﬁfmﬁlﬁﬁmﬁ@ume linear

SOoI
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L) Volume of titrant (ml)

ﬂ‘LJEl’J‘VIH‘VIﬁWEJ’]ﬂ‘i

Fig. 5 : T Wation data range chosin by Method C’
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¢ Volume of titran (ml)
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Fig.8 : T xtration curve of potassium biphthalate in 0 M potassium chlgride solution
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Fig 12 : T ztnyion curve of lidocaine b'drochlonde in.0.1 M potassium nde solution
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Fig. 15 : G plot for the titratiost of benzoic acidsin 0.1 M potassium.ehloride solution
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Fig. 16 : G'plot for the titration of fotas:ium biphthalate in 0.1 M polassxum chloride

solution with 0.1 N so. hydroxide solution.
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Fig. 23 : Tilation curve of the mix e of p-nitrophenol und vamllm
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oy 2t Titration curve of the mixture of vanillin and salicylamide in 0 1M potassium
chioride solution with 04 N sodium hydgoxide solution.
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Fig. 28 : Tifration curve of the mzxture of vanillin and pralidoxime chloride in 0.1 M
Q potassium chloride solutfon with 0.1 N sﬂrﬁydronde solufion.
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Fig.29 : T x*txon curve’o;the mthurD vanillin w\ﬂ ’] ﬂlzrochlonde in 0.1M

potassium chloride solutioi with 0.1 N sodium hydroxide solution
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Fig. 31 : Titration curve of the niixture of p-nitrophenol and lidocainé hydrochloride in
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Rig: 32 = X itranon curve of the mikture of benzaig,acid and potassitim biphthalute
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Fig. 33 : Titration curve of the miixture of sdlicylamide and procainé hydrochioride in
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Fig. 34 : Titration curve of the miXture of vanillingnd procaine hydréchloride in 0.1 M
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Fig. 35 : T itration curve of the mixtyre of pralidoxi e chloride and lidocaine
hydroxide
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chloride in 0.1 M potassium chlorx solution with 0. :odmm hydroxide
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