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APPENDIX A

TABLES
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weak acids ik pKa
Benzoic acid 5 ) 4.104
Potassium biw 5.038
N Nitropl\/ 6.958
Pralidexi 7.907

-10

Boric acid - 9.096
Ephedrine hydrachlorid

¢ & weak acidic pounds

ﬂummmwmm
QW’]&NﬂiﬂJ URIINYIAY

5.667

. onst@s (Xa) and pKa of
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WEAK ACIDIC MIXTURES A pKa pKa

1.Neutral weak acid + Nautrai *713 acid

Benzoic acid + Boric aci¢ 4.8992 4.104, 2.096
Benzoic an'd -l-wpmeop‘*!'hcl =l 2.804 4104, 6.998

5 aci 2.0398 8.296, 2.096

p— Nltrophww

2.Nsutral wesk a i !omzed eak acid

Benzoic acid \fine Hol 5.563 4104, 5.667
p—Nitroph@hol# Epfedriaa Hal 2.669 €.998, 9.096
Boric acid &4 ine écu ’*:# 4 0.571 5.046, 9.667
Potassium biphth ia;g i;rkaorg#_hcid | 4058 5.030, 9.657
Benzoic acid + raﬁa;_éima CE{" V 3.803 4.1C4, 7.927
Potassium biphth&fekﬁ.:} pfﬁgﬁﬁ!ﬁenol 1.680 5.038, 6.99€e
p—Niu'op_h_li,nnl_-t-_ELnlidnximn_mu___;}"' éfos 6.988, 7.907
Praudoxirl'h’:iicl + Boric acid , F:ﬂ .189 7.807, 9.098
Benzoic acld + Potassium biphthalate | ™0.934 4104, 5.638

3.lonizad weak dcfd & lofizdd weak acid
Potassium biphthalate + Ephedrine HC1| 4.829 5.0386, 9.567

Rralidoxime Ci++ Ephed:ine HCI. | (11760 Y p 7.907, 9.667

_Potassitim biphthaiate + Pralidoxime Cl| 2. 5.080, 7.997

TABLE 2 : The mixtures of weak acids and their apXa
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4 pKa pEa ‘!'kemrctin_:l equivalent ¥|Calcuiated equivalent ¥
Vea = Veb Yeu I Yeb
5 250 250 250 259
] 250 259 250 250
2.5¢ 250
3 250 50
250 250
259 250
25 250 250
250 250
250 250
250 250
2 250 254
250 250
250 250
250 2.50
15 250 250
250 250
250 256
230 30
230 250
i 250 250
250 2.3¢
250 250
25¢ 250
250 250
03, 250 2.50
N 2590 250
\ ; 250 250
Taso 250 250
3.000 250 250 25¢ 250
o] 9000 259 250 250 252
¢ ‘ 250 250
isittj.EJ f:}. 1ﬁtiij ‘]iijiii 250 250
Y §. 230 250 250
: 7.000 250 “as0 250
- - _ EE’] ﬂ;ﬁ] | 230
Jﬂ h leaﬂ:: | : 250
TABLE 3 : The comparison betwcen the calculated

equivalent volume obtrined from

solving

the wodified equation and the theoretical

equivalent volume taker into the polynomial

equation in the step of data simulation at

the difference of pXa and apKa



equivedan! volume (ml)
sample | Modified eq. for
Titration ¢ G plot V plot |single W. | mixed W.
BA
1 2.67 2.68 2.69 2.69 2.67
2 2.87 268 2.68 2.67 2.69
3 288 | 2;59 . 2.69 2.69 2.28
. l'; i r
4 2.68 ...eé__ m{;f 68 2.69 2.68
5 268 | 263 |22 2.69 2.89
| mean _ w28 ) 2.8 269 2.89 2.88
|
. ©.005 l 0.005 0.008 §

ﬁihaléht voluwe of benzoic acid

IET f_,f‘a 4
+

"J' L
.:;;A
i e cquw!fhm.:;olume {mi)
sampls, : Wodified ey. for |
v Titmtion g G piot_ VHO- A single W. [mixed W.
Bo A
1 - = 2.73 2.60_ 2.73 2.7%
2 = 278 2.82 2.75 2.73
3 ¥ 2.78 2.82 2.75 2.7¢€
4 % T4 2.€1 2.74 2.73
5 e 3175 203 0] "pfa 2.75
mean 2 2.75 2.61 2.75 2.75
0.009 0.011

TABLE 5 : The equivalent volume of boric acid froa
the titration of single solution and the
titration of benzoic acid - boric acid

pixture:
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equivalent volume (ml)
sampie Modified eq. for
Titration ¢ G plot V plot |single W. |mixed W.
BA
1 2.53 2.54 2.54 2.52 2%3
2 2.54 2.53 2.93 2.53 2.53
3 2.54 215 2.54 2.54 2.53
4 2.33 2 5{ & 2.54 2.53 2.54
5 254 | 254 254 2.54 2.53
mean 4 254 I2.53 2.54 2.53 ’ 2.53
oos |/ | 0.005 |

gquxtalent voluee of benzoic acid from

titrat‘ jof ‘single solvtion and hhe
1on- ofﬁaben?o;c acid - p-nitrephenol
.r" £ s :lo p
I'e # E |
' 4 .#.4 ‘." JJ:'.._‘.
’ J-:"._ - ‘l. - : a 4 :'_-:{
o _“,.arl-;oquivd_y_gtv':gl_umo (mf
sample, B e - Mcditied eq. for
b Titration d G plot V plot lsingle W. [mixed W.
L 5 e |
NP

.:"{rJ

TABLE 7 :

The equivalent volume of p-nitrophenol from

the titration of single solution ard the

titration of benzoic acid - p-nitrophenol

mixture
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sampie

squivalent volume (ml)

Modified eq. for
Titretion ¢ G plot V plot |single W. imixed W.

—e-.u.vdqnl, volume  {mi)

Mcdified eq. for
Titralicn & G plot Vplot [single W. [inixed W.

e

= 2.64 258 | 2.84 2.64

The equivaieat volume of boric acid from the
titration of single solution and the titration

of p-nitrophenol - boric acid mixture
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equivalent volume (mli) !
sample Mod'tied vq. for
Titration ¢ G plot V plet lsingie W. | mixed W.
BA

= !

1 2.11 2.41 2.42 l 2.40 2.45
t

2 2.42 2.42 2.45 I 2.41 2.44

3 2.41 5.11 , 242 | 240 2.45

4 2.41 2/‘,/,,,«#" 242 | 2ao0 2.45
|

5 2742 J2.421" .43 ' 2.42 2.44

6

ity .ibn;éf,égngle solution zud the titration

/ & 144 % - .
fof ‘bpqgoic acid ~ ephadrize hyirochisride
. ¢ g i ke

TABLE 11 :

“ Xtm..a%‘i."" “r_.l’J.L ‘
L - T
= ': equiv.'q‘:"'gidl;-lolumo {eil)
sampie . /| Modified eg. for _
- ;_mmm%?gagae W_[mixed W.
EH -
1 - 2.49 2.28- 2.49 2.52
2 -~ 2.84 2.29 2.51 2.52
3 - 2.50 2.30 2.50 2.51
4 - 2.50 2.29 2.50 2.53
1P 1SN 2.49 2.80 L_::.ie 2.52
mean o 250 | 220 | 280 | 252
s. d. - 0.008 | 0.008 i 0.0C8

The equivalent volume of ephedrire hydrochloride

from the titration of single solvtion and the

titration of bemzoic 2cid - ephedrine hydrochlo-

ride mixture
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equivalentvolume {ml)
sample Modified eq. for
Titration d G plot V plot isingle W. |mixed W.
NP
1 2.91 2.91 2.381 2.91 2.94
2 2.91 2.90 2.91 2.89 2.98
3 2.91 f2.91 2.91 2.91 2.94
4 2.80 /9{#" 2.91 2.91 2.95
5 2.91 S 51 2.90 2.94
mean 2.90
0.008

‘I’he equma?ent volume of p-nitrophenol from

itration ‘ﬂf p-nitrophenol -
.h-' *
hydnochlont%; pixture
FYP a

’f e titr%mq of single solation aad the
ephedrine

TABLE 13 3

F i 9 ;jfl} g
= T eqt;j;mdvdumo {ml)
sample 3 5 /| Modified eq. for
N Titration ¢ G plot | ¥V plot/[single W. [mixed W.
EH | -fJ
1 & = 3.02 2.70 3.05 3.23
2 = 3.01 2.71 3.04 3.23
3 B 3.01 271 3.03 3.23
4 = 3.0t 2.71 3.04 3.24
< 3 3.02 2.70 Ji08 3.23
mean = 3.01 2.71 3.04 3.25
0.008

The equivalent volume of ephedrine hydrochloride

from the titration of single solution and the

titration of p-nitrophenol

chloride

pixture

ephedrine

hydro-
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equivalent volurme (ml)
sample | Modified eq. for
Titration { G plot V plot |single W. |mixed W.
BO
1 - 2.47 2.39 2.49 2.38
2 = 2.49 2.39 2.49 2.35
3 = 2.47) 2.39 2.47 2.31
4 - 240/ 4 2 30 2.47 2.32
5 - 2,46 »2.40 2.49 2.33
mean - 2.4¢ 2.39 2.48 2.33
0.008

4

TABLE 14 & The equigpleﬁt' volume of boric acid from the:

st

{titration of single solution and the titration of
horic,agih - eﬁigd;jne bydrochloride mixture

< 4
N

- s A4

s oquiv_‘;{';vglumu {ml)
sampls’, Modified eq. for
- Titrmtion ¢ G plot V nict ifinilo W. imixed W.
EH A I~
1 £= 2.49 228 . 2.48 2.59
2 - 2.51 z2.29 2.51 2.80
3 = 2.50 2.30 2.50 2.83
4 = 2.50 2.29 2.50 2.82
S = 2.49 2.30 2.45 2.81
mean - 2.50 2.28 2.50 2.61
0.008

TABLE 15 : The equivalent volume of ephedrine hydrochloride

from the titration of single soluticn and the

titration of boric acid - ephedrine hydrochloride
pixture



oquiv!ont volume (ml)
sample Modified eq. for
Titration d G plot V plot |single W. mixed W.
PB
1 2.64 2.64 2.64 2.64 265
2 2.65 2.65 2.65 2.85 2.84
3 2.65 23 2.65 265 2.85
4 2.85 2 es/ f‘f,-« 285 2.85 2.65
5 265 | 268 s 2.65 2.65
mean 263 2.85 265 2.65 2.6%
06 | 0.004

hﬁ eqllvaleit* volume of polassium biphihalate

7/

rqi iuhe-t}tr tlon of single solution and the

4 wt 1’.'"-" ¥+

nxpture ' .

1;‘ E L ‘-:,-’t‘_

K=sp

_,_;—-equivdﬁ't,l){_olumo {mi)
sampls, i i  Modified eq. for
= |Tirationd G plot | V plot" Jaingle W. [mixed W. |
BO .;_,,«‘_ .

: The equivaleni volume of boric acid from the

titration of single sclution and the titration

of potassium biphthalate - boric acid mixture
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Equivalentvolume {ml)
sample Modified eq. for
Titration g G plot Vplot !single W. mixed W.
BA
1 2.37 2.38 2.38 2.38 2.3e
2 2.37 2.38 2.38 2.38 2.38
3 2.386 229 2.39 2.38 2.38
4 2.38 /v, 2 39 238 2.38

TABLE 18

'l;h‘e ,gqil"vaient volule of bonzoic acid from the

J

i z,lon of %ng;le solution and the vitration
n

zoté acid‘ prahdoxuw chloride eixture

TABLE 19

quuiv@yie!_umo {ml)
cample, 3 p : Moiicied eg. for
= |Titrationg G plot ¥ plot lsingle W. [mixed W.
— =1 i
1 iy 2.40 2.40 2.40 2.40 2.40
2 2.40 2.40 2.40 2.4 z.40
S 2.40 2.40 240 2.4 2.40
4 2.40 2.40 2.41% 2.40 2.40
5 2.40 2040 2030 2.40 2.40
meean 2.40 2.40 2.40 2.40 2.40
0.004 .

: The equivalent volume of pralidoxime chloride

from the titration of single solution and the

titration of benzoic acid - pralidoxime chloride

- mixture



equivalent vclume (ml)
sample Modified eq. for
Tikration § G plot V pioct Isingle W. 'mixed W.
PB
1 2.52 282 252 2.51 2.51
2 2.53 2.53 2.53 2.53 2.51
3 2.53 2..5(2‘;. 252 | 252 2.52
77
4 2.53 2.52 /1 252 2ge | 23
S 2.52 2,51 A e 252 | 252
mean 2.52 252 .| 252 i 2.52
|
' 0.004 -

¥ i

a .—li.a" -.'-';.‘tf..

—
e
’-"."'."".l'r‘

Son of pobassiua biphthalate - p-nitrophencl

"
#d ok f}:," 4

—

“squivalent ¥olume (mi}
o e e

semple . Modified 6gq. for
Tiretiocn 4 G plct V plot |single W. |mixed W.
NP W 7 g
1 2.55 258 2.57 2.55 2.54
2 2.55 2.55 2.56 2.55 2.54
3 255 || 255 2.56 2.55 2.55
4 255 2.54 2.55 2.54 2.55
5 256 2,95 2.58 259 2.56
mean 2%59 2.55 256 255 2.55
0.007 6.004

TABLE 21

The equivalent volume

of p-nitrophenol

fron

the titration of single solution and the titration

of potassium bipnthalate - p-nitrophenol mixture




equivalent volume (mi)

sample Modified eq. for
Titrationd Gplot | Vplot |eing'e W. [mixed W.

NP

2.24 2.25

-
»
o
&

2 2.24 2.23 29
3 224 |\ |2 3

4 224 22/

5 i oon | 224t

‘‘‘‘‘‘

2.24

o
£7/N
.‘:_,T:J:*‘
.f Ve !
i ":_equwd,ghl;;voluma {ml)
sample | | Wicdified eq. for
v __Ticationg G otot LA ptat ¥ jﬁglo W [mixed W.
FC '”{;i ~u
1 J 2.23 2.23 224% 223 2.27
2 2.25 2.28 2.24 2.24 2.26
3 2.24 2.24 225 2.24 2.26
4 2.24 2.24 2.25 2.24 2.27
5 2.95 204 2.2% 2.35, 2.28
mean 2.24 2.24 2.25 224 2.27
s. d. 0.010| 0.005] 0.006

0.007

TABLE 23 : The equivalent vclume of prilidoxime chloride
from the titration of single solution and the

titration of p-nitrophencl - pralidoxime chloride
pixture
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squivalant volume (ml)
sample Modified eq. for
Titration ¢ G plet | V plot single W. mixed W.

PC

-
n
)
pid

2.60 z.61 2.61 2.54

2 2.80 2.81 2.81 2.81 2.54
3 2.60 261 2.61 2.61 2.52
4 2.60 28'/’4{4" 2.81 2.61 2.53
S 2.61 _2.€0 260 2.61 2.53

281 2:61. 2.61 2.33

008 | " 0.0044 0.005

At bt ion of ‘Pralidixise ehloride - boric acid

B Ure '» “of
; W iy
i Ak ;-j

‘i-‘f_‘.' - e
= _,.-,_e;equivd p}&‘;‘;vglumo {mi)
sample, Windified eq. for
= |Titration d G plot ¥ plot F_t.;.';nglo W. [mixed W.
Bo i ‘ I~
1 iy - 2.54 2.598 . 2.64 2.67
2 = 2.69 z.58 2.86 2.69
< - Z.€5 2.35 2:85 2.67
4 - 2.64 2.58 2.64 2.87
S - 2.64 257 2184 2.67
mean — <.€4 2.57 2.85 2.87
0.013 0.008

TABLE 25 : The equivalent volume of boric acid from the

titration of single solution and the titration

of pralidoxime chloride - boric acid mixture



equivalent volume (ml)
sample Mcdified eq. for
Titration ¢ G plot V plot |single W. imixed W.
BA
1 2.57 2.58 2.58 257 3.14
2 2.57 2.58 2.58 2.57 3.12
3 2.57 fs; 2.58 2.57 3.13
4 2.58 2.574“& 56 2.58 3.13
5 2.57 L £ 2.57 3.12
mean 2T 12.58 2.58 2.57 2.13

_penquc ag;g = potassiue bipbthalale mixiure

ey
‘;g':f.;

e oquavdjﬂl L woiume (ml)

TABLE 27

b T Gplot | ¥ - : o?ﬁ:vd o ":w
e itretion o of : = o e mixe %
Y wﬁ@és:#mj?s
1 - 2.63 2.64 264 284 2.50
2 283 2.63 2.63 2.83 2.49
3 2.83 2.63 2.83 2.63 2.48
4 2.63 2.64 2.64 2.83 2.43
5 2.64 2.64 264 2.64 2.49
mean 2.83 2.64 2.64 2.8 2.43
0.008

: The equivalent volnné of potassiue biphthalate

from the titration of single solution and the

titration of benzoic acid - potassium biphthalate
mixture

90



- -

——
—

equivaleni volume (ml)
sample Modified &q. for
Titration ¢ G plot V plot |single W. imixed W.
PB 2
1 2.63 2.64 2.64 2.64 2.81
2 2.83 2.63 2.83 2.63 2.80
3 2.63 | Q}p 263 2.63 2.78
4 283 | ?éfﬂ 2.84 2.83 2.7
5 284 |+ 254 264 2.64 2.73
mean ; z.64 2.64 2.63 279
0.006

1bra§16n off.mtqssmn binhthalate - ephedrine

f hydpooh]ortdédﬁtlxture
’ %

.
oquﬁf"&'lhoﬂl volume _

; (mi}
sample -~ IModified eq. icr
%;j Titration d G piot ¥ plot |singlie W. [ mixed W.

R

TABLE 29 :

from

The equivalent volume of ephedrine hydrochloride

the titration of single solution and the

titration of potassium biphthalate - ephedrine
bydrochloride mixture



squivalent volume (ml)

sample Modified ag. for
Titration ¢ G plot V plot |single W. |mixed W.
PC
1 2.42 2.42 2.43 243 | 243
2 2.42 2.42 2.43 2.42 2.44
3 2.42 2.42/ 2.43 2.43 2.44
4 241 2.4%’;-'2.43 T 242 2.44
5 2.41 2.41 242 2.42 2.44
meen 2742 2.42 2.43 2.42 2.44
00 : 0.008

a-c.p

h’ﬁroeh!grlde :!&ifure
J —
J_;.’__ "
- equivelent lyolume (ml)
samplsy, ; Modified eq. for
= _|Titration d G plot V plot lsingle W. | mixed W.
EH -

TABLE 31

¢ The equivalent volume

the titration

from

titration of pralidoxime chloride -

hydrochloride mixture

of ephedrine hydrochloride

of single solution and the

ephedrine

92



TABLE 32 3¢ T
1

r
t

féqji;aie
the (itretion  of single solution azd the

4

equivalentvolume {ml)
sample Modified eq. for
Titration g G plot V piot _ |single W. |mixed W.
FB I
1 2.34 2.34 234 ! 234 2.33
2 2.34 235 2.3% 2.3% 2.34
3 2.34 2.45 ) 2.35 2.36 2.34
. 2.34/ A2 2. 2

4 2.34 340 4 ";,4‘" 2.34 2.35
5 294

mesan

8. d.

nf‘*volule r{ potassiun biphthalate

tion of pigégs;nn biphthalete - pralidoxime

TABLE 33

i St
p Fe _..r;quivdo;l]Ti{g'r.-lumo {(ml)
sample “ ; Hodiﬁed e3. for
v _{Titrelion o __G piot. ¥ plot_Isingle W. 'mixed W.
PC -4 -
1 W 2.38 2.37 237 ¥ 2.37 2.38
2 2.39 2.39 2.39 2.39 2.38
3 2.39 2.39 2.39 2.39 2.37
4 2.38 2.36 2.36 2.38 2.39
] 238 238 i 238 2.38 2.38
mean 2.38 2.38 2.38 2.38 2.38
0.008

¢ The equivalent volume of pralidoxime chloride

from the titration of single solutior ard the

titration of potassium biphthalate - pralidoxime

chloride mixture



WEAK ACIDIC MIXTURES A pKa RESULT

1 Neutral weak acid + Reufral woal:—acid

Banzcic acid + Boric acid £.992 J

Beazoic acid + p—Nztrophenol ;4" /‘/« 2.3%4 d

p—Nitrophenol + Borie acid ﬁ’::_,z.css d
— 4 i —

2 Neufrai weak awnmd wFu acid

Benzoic acid 4?{/ c_lﬂne :ICS 3.563 X
p—Nifropheno ne HCl 2.569 X
Boric acid & 0.571 X
Potassium bi 4.058 J
Benzoic acid + Pra doxt;pe Chid 3.8308 J
Potzssium biphth atm+ p-—lhfr;'ypEn‘i(pl 1.960 ]
p—Httrophmol + P-mjiddx:me (‘L | 0909
Pralidoxim'i'

!j — - Ao — - ,,\_.-'.’SJ
Benzoic acid '+ Pofassium biphthalate 0.934

_gh
'
Mo W

i R

3.Ionized weak acid + Ilonized weak acid
Potassium biphthalate + Eghcddnc " | 4.629

Pralidoxime Cl + Ephedrine HCi 1.760

Potaséu biphthalate + Pralidoxime €1

TABLE 34 : The results from the titration of weal acid

mixtures

J = no statistical difference 8t 85% confidence interval hetween the
equivalent volune obtained froo solving the modified equation and G plot
X = statistical difference at 895X confidence interval heteeen the

equivalent volume obtained from solving the podified equation and G plot
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SAMPLE A pKa SLOPE

Single weak acid =
Boric acid = 0.7684
p—Nitrophenal

:::;:fm&- W ///{//
Potassium b"my 7y {

Mixed weak =cid

- 0.793

Benzoic acid +

Potassium blphlhelat

p" A “;‘ /

Benzoic u:}j + Boncid'd"

ﬂummmwmm

TABLE : The slopedof buffer reglon from LQE;tltratlon

9 "W'] BRI N BRI B i

wveak acid solution (einimum slope).
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ee-dimensional plot of variables Y, X

and X2 in the modified equatien (Eq. 53)

for the mixture of weak acids, in

~ theoretical,
which‘ pKal = 4
pKa2 = 9
apKa = §
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and xz 1n tbe lodlfled equation (Eq. 53) :

for the mixture of weak acids, in

theoretical,
which  pKa1l = ¢
pKa2 = 8

apKa = 4
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and X2 in the nodified equation (Eq. 53)

for the nmixture of weak acids, in

theoretical,

wvhich PKal = 5
pKa2 = 9
apKa = 4
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and X2 ip the modified equation (Eq. 53)

for the mixture of weak acids, in

- theoretical,
vhich  pka1l = 4
pXa2 = 7
apKa = 3
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FIGURE 12 * Three-dimensional piot of variables Y, X1
and X2 in the modified equation (Eq. 53)

for the mixture of weak acids, in

theoretical,

vhich pKal = 5
pKa2 = 8
apKa = 3
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in the modified equation (Eq. 53)

for the nmixture of weak acids, in

theoretical,
which PKal = ¢
pKa2 = g

"
w

apKa
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Three-dimensional plot of variables Y, X1

and X2 in the modified equation (Eq. 53)
for the wmixture of veak acids, in
theoretical,
vhich pKal = 4

pKa2 = 6.5

apKa = 2.5
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and X2 in the rodified equation (Eq. 53)

for the nmixture of weak acids, in

- theoretical,
which pKai = 5
pkKa2 = 7.5
apKa = 2.5
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Q%qa\aﬂibmyﬂrl?n of vanahlee ¥ X1 -

[ and xz in the Iodlfled equation (Eq. 53)
for t.he mixture of weak acids, in
theoretical,
vhich  pKa1 = ¢

pPKa2 = 8.5
apKa = 2.5
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and X2 in the modified equation (Eq. 53)

for the mixture of weak acids, in

theoretical,

which pKal = 7
pKa2 = 9.5
apKa = 2.5
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Siona’ plot of variables S 5 B
and X2 in the rodified equation (Eq. 53)
for the mixture of weak acids; in
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% apKa = 2
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s Three-dimensional plot of variables Y, X1

and X2 in the modified equation (Eqg. 53)

for the mixture of weak acids, in

~ theoretical,
which pKal = 5
pKa2z = 7
apKa = 2
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FIGURE 20 $  Three- dlnen81ona1 plot of variables v, x1
and X2 in the modified equation (Eq. 53)

for the nmixture of weak acids, in
theoretical,
which pKal = g

pkKa2 = 8

apKa = 2
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FIGURE 21 : Three-dimensioral plot of variables Y. X1

and X2 in .the modified equation (Eq. 53)

for tune mixture of weak acids, in

theoretical,

which pKal = 7
pKa2 = 9
apKa = 2
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and X2 in the modified equation (Eq. 53)

for the mixture of weak acids,

theoretical,
which pKa1l
pKa2

apKa

]

"
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" FIGURE 23 * Three-dimensional plot of variables v, 1

and X2 in the modified equation (Eq. 53)

for the nmixture of weak acids, in

theoretical,
which pKal = §
pKa2 = 6.5
= 1.5

apKa
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and X2 in the modified equation (Eq. 53)

. for the mixture of weak acids, ip

theoretical,

which pPKal = ¢
pKa2 = 7.5
apKa = 1.5
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for the nmixture of weak acids, in

theoretical,
vhich pKal = 7
pKa2 = 8.5

apKa = 1.5
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and X2 in the nodlflod equation (Eq. 53)

for the mixture of weak acids, in

1 theoretical,
which pKal = 8
5 pKa2 = 9.5
apKa = 1.5



{¥ {E-3)
18
8-
S
X
Y LS
4~ Bl
L ()
: &
2~ e - ==
"""" AR
8
28

118

ﬂ‘lJEJ’J‘VLEWﬁW‘EJ’]ﬁ‘i

 AWIANTUNINGINY

FIGURE 27 : Three-dimensional plot of variables Y, X1

and X2 in the modified equation (Eq. 53)

~for the mixture of weak acids, in

theoretical,
which pKal = 4
~pKa2 =5
apKa = 1
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and X2 in the modified equation (Eq. 52)

for the nmixture of weak 'acids, in

- theoretical,

n
(3]

3 sl vhich  pKai

pKa2

n
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apKa

"
(=Y



117

X 1E-3)

| A é’ | /‘/

R,

X2

ﬂ‘UEVJ ﬂ‘EJ‘V]‘ﬁWEI’mﬁ
Q W%Qﬂimr&%%%m&ﬂagables Y, 11

and X2 in the modified equation (Eq. 53)

. for the nmixture of weak acids, in
theoretical,

5 vhich pKal = 8

E . pKa2 = 7

2 apKa = 1
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and X2 in the modified equation (Eq. 53)

for the mixture of weak acids, in

theofetical,
which pkal = 7
pKa2 = 8

n
[

apKa
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and X2 in the modified equation (Eq. 53)
for the mixture of wveak acids, in
theoretical,
which  pKa1 = 8'

pKa2 = 9

apKa = 1
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FIGURE 32 * Three-dimersional plot of variables Y, Xi

and X2 in the nodified equation (Eq. 53)
for the mixture of weak acids, in

theoretical,

which pKal = 4
3 pka2 = 4.5
apKa = 0.5
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and X2 in the modified equation (Eg. 53)

for the mixture of weak acids, in

theoretical,

which pKal = §
pKa2 = 5.5
apKa = 0.5
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FIGURE . 34 -8 Three-dimensional plot of variables X, X1

and X2 in the wodified equation (Eq. 53) -

for the mixture of weak acids, in

theoretical,

which pKal = 6
pKa2 = 6.5
apKa = 0.5
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and X2 in the lod1£1ed equation (Eg. 53

for the nmixture of -weak acids, in

theoretical,

which pKal = 9
pKa2 = 9.5
apKa = 0.5
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and X2 in the modified equation (Eq. 53)

for the mixture of weak acids, in

theoretical,

which pKal = 4
pKa2 = 4.2
apKa = 0.2
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and X2 1n the nod1f1ed equat.mn (Eq. 53)
for the mixture of weak acids, in
‘theoretical,
vhich pKal = 5

pKa2 = 5.2

apKa = 0.2
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X2 in vhe modified equation (Eq. 53)

for the mixture of weak acids, in

theoretical,
which pKal = 7
pKa2 = 7.2

apKa = 0.2
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and X2 in the modified equation (Eq. 53)
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F’WEJ’JVIEWI?WEJ’]ﬂ‘i

URE 82 Jrltratlon cnrv» e mixture of

AWIANN m»wnmn @cﬁl it

in 0.1 X potassiue chloride solution

with sodlun hydroxide solution



i

ﬂumwﬂmwmm
q e iy

for the mixture of pralidoxime chloride

anZ boric acid



172

12 —
11 |
167 g l
gt o . J” m .

DH . ‘
8,
F i f ’
6 | - '
5t ;
3 memsnzac :r.=u_f,ﬁ

itrant (ml)

] [
]

AU INBATWEND Y. e
CLRERTRIioh b

vith sodium bydroxide solution




173

1 iﬂ —i‘ = luk
AULINININEINT
ARIAINTUNNINGIAY

FIGURE 85

s Three—dilensipnal plot of variables Vi

and X2 in the modified equation (Eq. 53)

for the nmixture of benzoic acid and

potassium biphthalate
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FIGURE 87 : 'Three-dinensional plot of variables ..

and X2 in the modified equation (Eq. 53)

for the mixture of potassiunm biphthalate

e and ephedrine hydrochloride
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