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APPENDIX A
TABLES

Table 1 : Three Methods for choosing titration data ranges for data

analysis.
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Table 2. The comparison between the calculated equivalent volume obtained from
solving the modified equation and the theoretical equivalent volume taken
into the polynomial equation in the step of data simulation at the difference
of pKa, ApKa and the initial concentration ratios of both acid A and acid B.

ApKa pKa Initial Theoretical Calculated
concentration | equivalent volume | equivalent volume
pKal pKa2 Vea Ves Vea Ves
4.00 y N J
4 4.00 ~J v V
5.00 v \f V
3 4.00 2 v V
5.00 V v 2
6.00 v V V
2.5 4.00 v v R
5.00 2 V 2
6.00 | i V
7.00 V R \f
2 400 | 600 2x10% o Sxint L o J \l' v
5.00 Gf g R \
6.00 00 g 2x10™ to 5x10° v N v v
7.00 @ ﬁ W{ E" \ y y
1.5 4.00 ﬂ?ﬁg'l m;sxm wﬂ /] 7:” | v
5. @y 71 , ¥ ' YRS : \ V
QR8N TRININPWY | | |
7.00 8.50 | 2x10™ to 5x10° + \I' V y
8.00 9.50 | 2x10™to 5x10° 2 \ V v
1 4.00 500 | 2x10™to 5x10° \ \ V V
5.00 6.00 | 2x10™ to 5x10° ~.* 2 V v
6.00 7.00 | 2x107 to 5x10° v \ V v
7.00 8.00 | 2x10™ to 5x10° V 2 V 2




Table 2 (continue).
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ApKa

pka

pKal

Initial
concentration

ratio (X)*

Theoretical
equivalent volume

Calculated

equivalent volume

Vea

<
&

<
£

<
¢

0.5

0.2

4.00
5.00
6.00
7.00
8.00
9.00
4.00
5.00
6.00
7.00
8.00
9.00

" Inﬁf cance‘:ﬂrmn ratio

v micliddieh e hbed

2x107 to 5x10°

ey e

e o o o N A T RN

< =2 £ L L 2 L L L L L 2

- w2 L L 4 4 2 £ 2L 2 2 2

/Vey

anafys:s equals to the thebretical equiyalent volume taken into the
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Table 3 : The dissociation constant (Ka) and pKa of weak acidic

compounds.

Weak acids Ka* pKa*
Benzoic acid 8.33x10°+3.87x10° 4.08 +0.02
Pivalic acid | g0k koS 437x107 | 5012002
p-Nitrophenol bog 7.05+0.02
Pralidoxime chloride w28x 107" 7.96 +0.02
Lidocaine hydrochié .f 7.93 £0.03

N
457x10"" | 9.10+0.03
N, '
e iex1o! | 9.05+0.03

Boric acid 17
Procaine hydrochlorid A 8.98

* Ka and pKa yal; " ! from the slope of G plots of

—_—

each single n itrations at 28 degree cencius in 0.1 M

o
o N

poltas ‘_.:;'!‘ 4
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Table 4 : The mixture of weak acids and their ApKa.

Weak acidic mixtures ApKa | pKa,, pKag

1. Neutral weak acid + Neutral weak acid
Benzoic acid + Pivalic acid 0.93 4.08, 5.01
Benzoic acid + p-nitzophiendl/ /s 297 | 4.08,7.05
Benzoic acid + Beid - 502 | 4.08,9.10
Pivalic acid 2.04 5.01, 7.05

e LEatieno \
Pivalic acid //// \ 4.09 5.01,9.10
p-mtmpheno
ﬂ' ’

2.05 7.05,9.10
2. Neutral weakac
Benzoic acid +Pr, d ir ~ ' ' 3.88 | 4.08,7.96

Pivalic acid + Pralide 2.95 5.01,7.96
p-nitropheng) : 0.91 7.05, 7.96
Pralidoxime/ch 1.14 | 7.96,9.10

3. lonized weak acui’ﬂnmze{i wealgacid

 vitochpdh & SHEHA WETT) Tz | 755,00

amaﬂnimum'zwmﬁ’ ¢
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Table 5 : The equivalent volume of pivalic acid (ml) from the titration of single acid
solution and the solution of benzoic acid -pivalic acid mixture.
: The approximate initial concentration ratio of the mixture solution (X) = 1.

Equivalent volume (ml.)

Sample Single acid Mixed acids
Pivalic acid G plot Method A Method B Method C
1 1.96 1.96 1.96 1.96
2 1.97 1.99 1.99 1.98
3 1.97 1.96 1.96 1.94
4 1.97 1 99 1.99 1.99
5 1.97 \ 1.96 1.94
Mean 1. 9? i \l )V 1.97 1.96

S.D.X10° 0.5 1.47 2.04

" : Statistis rr‘ 4 eanfidence il between the equivalent volumes
obtained jgom ihe fr e lin 1“ ranalysis of two-mixed weak
acids aivati. piof of, single acid titra

Table 6 : The equivale om the titration of single acid

mﬁman 7 ; m"‘ M ic acid mixture.

 The appfxi ol the mixture solution (X) = 1.

Jnaﬁs Yy ”"

| _4° Ggiyvalent volume (ml.)
Sample Singl€ aci@=St Mixed acids
Benzoic acid Gplot— i M - Method B Method C

1 1 i 1.95 1.86
2 e 105+ ——FRE——— T/ 95 1.85
3 ‘“‘ 1.95 1.88
4 . " _ 7 195 1.85
5 4197 1.86 1.97 1.89
; 1.87*
1.62

mivalent volumes

it
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Table 7 : The equivalent volume of pivalic acid (ml) from the titration of single acid
solution and the solution of benzoic acid -pivalic acid mixture.
: The approximate initial concentration ratio of the mixture solution (X) = 5.

Equivalent volume (ml.)
Sample Single acid Mixed acids
Pivalic acid G plot Method A Method B Method C
1 9.74 9.76 9.76 9.76
2 9.71 9.73 9.73 9.73
3 9.71 9.73 9.73 9.73
4 9.75 9.76 9.76 9.76
5 9.78 '\ ' 9.76 9.76
Mean 9.74 ; 9.75 9.75
S.D.X10° 3 : 1.47 1.47
* @ Statistical 4i _ al between the equivalent volumes
obtai > ' : s of two-mixed weak
acids (i ] ol .
a ‘,I‘",
Table 8 : The nt mé& pf Benzaic.a the titration of single acid
solution afd 1 : ‘ ivalic acid mixture.
¢ The appdbxipfordinitiale io of the mixture solution ( X) = 5.
rz: ivalent volume (ml.)
Sample Sin T Mixed acids
Benzoic acid G plot . =—+— A Method B Method C
1 = 1.95 1.71
2 1.95 1.70
3 " J1.96 1.75
4 E . 197 1.70
5 2 1.97 ) 60 1.94 1.68
Mean L6s* 1.95 B
S.D.X10° | qn jﬂ EJ ,-] ﬂnﬁz 2.32

i ! bepwee, eguivalent volumes
i 5 ixed weak
e
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Table 9 : The equivalent volume of pivalic acid (ml) from the titration of single acid
solution and the solution of benzoic acid -pivalic acid mixture.
: The approximate initial concentration ratio of the mixture solution (X) = 10.

Equivalent volume (ml.)
Sample Single acid Mixed acids
Pivalic acid G plot Method A Method B Method C
| 19.81 19.81 19.81 19.81
2 19.82 19.83 19.83 19.85
3 19.85 19.82 19.82 19.83
4 19.85 19.85 19.85 19.86
5 19.89 a0 ' 19.85 19.88
Mean i 19. \ > 19.83 19.85
S.D.X10 _ ' 1.60 2.42
=
" 1 Statisti ] : iterval between the equivalent volumes
obta ; friple | 7 lysis of two-mived weak
acids Lferion . lallof 5 i o,
a ‘,I‘",
Table 10 : The : umi€ of rom the titration of single acid
solution i id -pivalic acid mixture.
: The i n’ ' ? the mixture solution ( X) = 10.
. abas - Eglival lume (ml.)
Sample Singlé" FEh | Mixed acids
Benzoic acid G plot =—t— A Method B Method C
1 e o 1.97 1.88
2 1.95 1.82
3 A )1.95 1.80
4 E . - 1.98 1.85
5 1.97 .83 1.96 1.84
¢1.36 1, 84* 1.96 1.84*
SDX‘ﬂzﬂﬁJEJ”T‘VIE NN EJ']ﬂ‘T 7

: Swatistical differen e‘l ¥ confidémee ir Me qmm."em volimes
i R
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Table 11 : The equivalent volume of pivalic acid (ml) from the titration of single acid
solution and the solution of benzoic acid -pivalic acid mixture.

: The approximate initial concentration ratio of the mixture solution (X) = 15.

Equivalent volume (ml.)
Sample Single acid Mixed acids
Pivalic acid G plot Method A Method B Method C
1 29.47 29.55 29.55 30.05
2 29.43, 29.56 2956 30.09
3 29.48 29.59 2959 30.06
4 29.53 ' 29.55 30.01
5 295 29.54 30.05
Mean ~’ 29.56* 30.05*
3$.D.X10 / Q 1.72 2.56
. : Statistical 4 95%5 rval between the equivalent volumes
obtaingd iiptei sis of two-mixed weak
acids 11 ' o 1
Table 12 : The € 0 from the titration of single acid
solutiof and 1% ic acid mixture.
: The app e 1:1 of the mixture solution ( X) = I5,
e
Saidais ) ent volume (ml.)
Sample Single ac = Mixed acids
Benzoic acid ethod B Method C
1 - .09 1.72
2 2.05 1.70
3 Iﬂ . ' ﬁ 2.02 1.71
4 1.97 1 91 2.06 1.76
5 _ ¢187 2.05 1,74
Dok ﬂ gy 71‘3"!1 BNTEE 15
S.D.X10? q 2.04 2.15
T R A e
ine. li 5 of two-mixed weak

acids titration and (G plot of single acid titration.
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Table 13 : The equivalent volume af pivalic acid (ml) from the titration of single acid
solution and the solution of benzoic acid -pivalic acid mixture.
: The approximate initial concentration ratio of the mixture solution (X) = 0.5,

Equivalent volume (ml.)
Sample Single acid Mixed acids
Pivalic acid G plot Method A Method B Method C
1 1.97 2.00 2.00 2.00
2 1.97 1.97 1.97 1.99
3 1.97 2.00 2.00 2.02
] 1.97 | 1. 98 1.98 1.91
> 1.99 ) 1.99 1.97
Mean 1970 \\ I/// / 1.99 1.98
S.D.X10° )80 , 1.17 3.76
# ¢ Statistical JeffeT e a1 935 %5 confidence interval between the equivalent volumes
obiai roal i il ifpla, ' ~ 10 .{msqumedweak
acids ti ‘ \\\
Table 14 : citivi lad i ) \\I om the titration of single acid
dhd the solation ivalic acid mixture.
: The aplbcidullinitidl 508 Qﬁ ‘:’* the mixture solution ( X) = 0.5.
hivaleht volume (ml.)
Sample % | Mixed acids
Benzoic acid 30 A Method B Method C
1 3.92 3.75
2 . J3.93 377
3 Y 3.92 3.74
+ - 393 3.71
5 | 3.94 3.80
Mean &3 3.93 3.76*
&D.Xlﬂ’ﬂ 1 I ﬁoﬂ qn ﬁl ﬂujﬂ 3.16

Sfaﬂmmf di errmeﬁf 95 % eﬂu interval berwe8nlthe equivalent volumes
i RBAR o
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Table 15 : The equivalent volume of p-nitrophenol (ml) from the titration of single acid
solution and the solution of benzoic acid p-nitrophenol mixture.
: The approximate initial concentration ratio of the mixture solution (X) = 1.

Equivalent volume (ml.)

Sample Single acid Mixed acids
p-Nitrophenol G plot Method A Method B Method C
1 1.85 1.89 1.89 1.89
2 1.86 1.88 1.88 1.88
3 1.87 1.87 1.87 1.87
4 1.87 1.85 1.85 1.86

J 1.87 1.87

Mean 1.87 1.87

S.D.X10° 1.33 1.02
* (st e auterval between the equivalent volumes

flig alvsis of two-mixed weak
acids titrg
Table 16 @ The alfiivg i me o * ) from the titration of single acid
tig o, I‘.&emirﬂuesafuﬁan{)ﬂﬂl.
slume (ml.)
Sample Sing| v, ;,;ﬁ %, | Mixed acids

Benzoic acid G plof's—3 —Methed A Method B Method C

1 Q@<= 22 7 191 1.92

2 g 11.91 1.92

3 y—- —ﬁi_—fj 1.92 1.91

4 * .- ~ 1.90 1.90

5 1.92 M 191 1.90
Mean

ooy uﬁiﬂ}lm%mﬂ% ow

o Smn.mcaf difference @95 % confidenee interval betwednthe equivalent volumes

q RBSRIRAMIT N




Table 17 :

The equivalent volume of p-nitrophenol (ml) from the titration of single acid

solution and the solution of benzoic acid -p-nitrophenol mixture.
: The approximate initial concentration ratio of the mixture solution (X) = 5.

Equivalent volume (ml.)
Sample Single acid Mixed acids
p-Nitrophenol G plot Method A Method B Method C
1 9.16 9.20 9.20 9.20
2 9.17 9.19 9.19 9.19
3 9.18 _ 19 9.19 9.19
4 9.20 . 9.18 9.18
5 9.2 9.17 9.17
Mean bl 9.19 9.19
S.D.X10? o Q 1.02 1.02
= : Stati i 15 94 ¢ berween the equivalent volumes
obia; sis of two-mixed weak
acids '

Table 18 : The equg

m the titration of single acid
solution a ;ai' ] i

henal mixture.

: The app, of the mixture solution (X) = 3.
..:M' ,
o olume (ml.)
Sample Single acid™—# Mixed acids
Benzoic acid - thod B Method C

1 /.86 1.95

2 7 1.86 1.90

3 : 1.87 1.90

4 E 1 85 1?4 m 1.83 1.91

5 1.88 1.91
Mean ﬂ W IE 1.91*

S.D.X10* “H]’E‘nqm El ﬂ 1.85

VRSB RURATHER A

acids titration and G plot of single acid titration.

ivalent volumes
weak
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Table 19 : The equivalent volume of p-nitrophenol (ml) from the titration of single acid
solution and the solution of benzoic acid -p-nitrophenol mixture.
: The approximate initial concentration ratio of the mixture solution {X) = 10,

Equivalent volume (ml.)
Sample Single acid Mixed acids
p-Nitrophenol G plot Method A Method B Method C
1 18.25 18.21 18.21 18.21
2 18.30 18.26 18.26 18.26
3 18.30 18.28 18.28 18.25
4 18.30 18.29 18.21
5 18.29 18.26
Mean 18.27 18.24
S.D.X10° 3.01 3.43
Y SwatisticglelTa® ey 6 % %, e teednierval between the equivalent volumes
obratied [adm i f ipl | egressit u.‘}ms aof two-mixed weak
acids _gfatigh afd(J, singl i
Table 20 : \(ml) from the titration of single acid
p-nitrophenol mixture.
! The ap 00f the mixture solution ( X) = 10.
| volume (ml.)
Sample Singl€'agiz ,ﬁﬁ % | Mixed acids
Benzoic acid G plu Method B Method C
1 1 RQF7H 7/ 1.81 1.89
2 . L )1.84 1.90
3 ’C-{:'?':':?—‘-‘i—r‘ 1.82 1.96
4 , 1.82 1.94
5 E 1.82 86 ﬂ 1.80 1.92
Mean i ‘.1 81 8o* 1.82 1.92*
Fogyihnindehns |

* Sransfrmf difference dil 95 % confidenge interval berweerithe equivalent volumes

R BATRR AT BTN
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Table 21 : The equivalent volume of p-nitrophenol (ml) from the titration of single acid
solution and the solution of benzoic acid -p-nitrophenol mixture.
: The approximate initial concentration ratio of the mixture solution (X) = 0.5.

Equivalent volume (ml.)

Sample Single acid Mixed acids

p-Nitrophenol G plot Method A Method B Method C

l 1.85 1.85 1.85 1.84

2 1.86 1.87 1.87 1.85

3 1.87 1.88 1.88 1.84

4 1.87 1. 8'? 1.87 1,87

5 1.90 | , 1.86 1.89

Mean 1 370 ‘;\ .'f/'f 1.87 1.86

$.D.X10° | 1.02 1.94
. o Statistical JUffer u€C Ay 95 ¥ confidenteinierval between the equivalent volumes

obiai Wil 1EAr regresSion't alysis of two-mixed weak

acids tigg@hongd

Table 22 : The egitivaleny’véluni® of e are atic om the titration of single acid
il lation of benzole acid -p-nitrophenol mixture.

the mixture solution ( X) = 0.5,

] Wi aret it volume (ml.)
Sample Singldfacid . . Mixed acids
Benzoic acid G plot _=—F Méthod 2 Method B Method C

1 R B 3.47 3.45

2 ’ 3 48 L 5. 3.45

3 y— T . 3.49

4 : 3.47

5 m 3.48 4 3.47 3.47
Mean 347 3.47
i / ﬂ“?wzhm"wah

-
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Table 23 : The equivalent volume of boric acid (ml) from the titration of single acid
solution and the solution of benzoic acid -boric acid mixture.
: The approximate initial concentration ratio of the mixture solution (X) = 1.

Equivalent volume (ml.)

Sample Single acid Mixed acids
Boric acid G plot Method A Method B Method C
| 1.90 1.91 1.91 1.91
. 1.93 1.90 1.90 1.86
3 1.93 v 92 1.92 1.89
4 1,93 - 1.93 1.89
5 1.8 5. 1.92 1.93

Mean 2 jﬁ 1.92 1.90
S.D.X10 1.02 2.33
\\\ '

e Swatisg / /ﬁ F‘\\\\r\ between the quivalent volumes

obfa.‘ned ““‘ m.{vm of two-mixed weak
acids | \:‘ -

Table 24 : The dquivdlerd yolume. of benzgic id(ml) from the sitration of single acid
solutionj@nd ' troiclc -boric acid mixture.
: The approxiute iuiiid concenteation vatio of the mixture solution (X) = 1.

valent volume (ml.)
Sample Mixed acids
Benzoic acid [ Method B Method C

1 R ) 1.83 1.82
2 = 1.80 1.80
3 | 1.32 1.82
4 1.83 1.83
5 ] 1.83
Mean ” |1§-2 1.82
s.D.X10° U 1.17 1.10

Q/

1A : f"
by : i >0 o

J R4

ficeal o f :' '.'.-.n-' J ‘ l 28 qﬂfmlrfﬂf mfﬂmfx
obtained from the muf.l‘fpfe linear regression mbm.s of rwo-mtxed weak

acids titration and G plot of single acid titration.
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Table 25 : The equivalent volume of boric acid (ml) from the titration of single acid
solution and the solution of benzoic acid -boric acid mixture.
: The approximate initial concentration ratio of the mixture solution (X) = 3.

Equivalent volume (ml.)
Sample Single acid Mixed acids
Boric acid G plot Method A Method B Method C
1 9.90 9.91 991 0 88
2 9.91 9.95 9.95 9.90
3 9.93 9.93 9.93 9.89
4 9.94 a1 5 9.95 991
5 9.9 Wﬁ 9.92 9.85
Mean ' . 993 9.89*
S.D.X10° e | 80 1.60 2,06

" : Statisti i gt 9 > ! riterval between the equivalent volumes
obra _ Ripie i analysis of two-mixed weak
acids 1y C
e
Table 26 : The volume ; ? m the titration of singleacid
solution o's " ) : -boric acid mixture.
: The approxcigate i 1___ ion af the mixture solution (X) = 3.
— ent volume (ml.)
Sample Sin = ixed acids
Benzoic acid thod B Method C
1 W J1.92 2.05
2 E . - 1.90 2.06
3 4 1.91 {00 1.95 2.03
4 a.22 wi 1.90 207
5 1y Syl 2.00
Mean 1. 9 I he 2.04*
s.Dx10* U 8.00 2.94 1.85 2.48
o
q : Statistical diffe ai 9 confidence in rween the equivalent volumes

obtained from the multiple linear regression analysis of two-mixed weak
acids titration and G plot of single acid titration.



Table 27 : The equivalent volume of boric acid (ml) from the titration of single acid
solution and the solution of benzoic acid -boric acid mixture.
: The approximate initial concentration ratio of the mixture solution (X) = 10.
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Equivalent volume (ml.)
Sample Single acid Mixed acids
Boric acid G plot Method A Method B Method C
1 18.84 18.84 18.84 18.84
2 18.75 18.89 18.89 18.89
3 18.76 18.80 18.80 18.82
4 18.79 18 82 18.82 18.82
5 18.82 18.88 18 88
Mean 18.85 18.85
S.D.X10° 3.44 2.97
: Sratistical i confic Sneg interval between the equivalent volumes
obtaiz K“" essiomanalysis of two-mixed weak
acids ity rimale o) e
Table 28 : The eqyival id (ml) from the titration of single acid
: The appro fa of the mixture solution { X) = 10,
7z nt volume (ml.)
Sample Single acit=— Mixed acids
Benzoic acid lot-— Method B Method C
1 1 )1.77 2.03
2 X ) 1.77 2.06
3 ﬁ 1.76 2.02
4 i 2.03
] 2.06 1.76 2.06
px10:P| EJ"J"VIEVI?%‘ N3 T67
S.D.X10? P 0 ; 4190 1.67

RIRSAARUAAAR U Ao

acids titration and G plot of single acid titration.
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Table 29 : The equivalent volume of boric acid (ml) from the titration of single acid
solution and the solution of benzoic acid -boric acid mixture.

: The approximate initial concentration ratio of the mixture solution (X) = 15.

Equivalent volume (ml.)
Sample Single acid Mixed acids
Boric acid G plot Method A Method B Method C
| 29.58 29.88 29.88 29.88
2 2958 2998 29.98 2098
3 29.60 29.88 29.88 29.88
4 29.62 29.85 29.85 29.85
5 29.63 NI F G983 29 83 29.83
Mean _ 29, 60RNSNNI/29463 29.88* 29.88*
S.D.X10° 1 j.16 5.16
2 aterval hetween the equivalent volumes
ressio i analysis of wo-mixed weak
Table 30 : from the titration of single acid
' tioqy the mixture selution ( X) = I5.
galentyolume (ml.)
Sample Mixed acids
Benzoic acid Method B Method C
1 9 93 294
2 , - £} 93 3.11
3 19 X 1.92 3.02
4 £l < 1.93 2.85
5 d. ; 2192 3.00
Mean 1 2 1.93 2.98*
55 8.64
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Table 31 : The equivalent volume of boric acid (m ) from the titration of single acid
solution and the solution of benzoic acid -boric acid mixture.
: The approximate initial concentration ratio of the mixture solution | X) = 0).5.

Equivalent volume (ml.)
Sample Single acid Mixed acids
Boric acid G plot Method A Method B Method C
1 1.89 1.93 1.93 1.90
2 1.90 1.93 1.93 1.89
3 1.93 93 1.93 1.91
4 1 93 1.93 1.89
5 1.95 1.93
Mean 1.93 1.90
S.D.X10° 0.80 1.50
o al between the equivalent volumes
m:a.f_yms af two-mixed weak
Table 32 : i ﬁ-om the titration of single acid
id acid mixture
: The ap ‘ of the mixture solution (X) = 0.3.
alent volume (ml.)
Sample dixed acids
Benzoic acid Niethod B Method C
1 3.42 345
2 E 4 4 3.45 3.47
3 346 3.46 3.44 3.46
4 €348 |46 3.48 348
5 ﬂj : . 1N A7 3.48
Mean ., 347 : |11 1345 347
SDX10* 075 ¢ 160 o | 214q, 1.17
Q]
(o
q : Statistical difference at 95 % confidence interval between the equivalent volumes

obtained from the multiple linear regression analysis of two-mixed weak
acids titration and G plot of single acid titration.
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Table 33 : The equivalent volume of p-nitrophenol (ml) from the titration of single acid
solution and the solution of pivalic acid -p-nitrophenol mixture.
: The approximate initial concentration ratio of the mixture solution (X) = 1.

Equivalent volume (ml.)

Sample Single acid Mixed acids
p-Nitrophenol G plot Method A Method B Method C
1 1.90 1.89 1.89 1.89
2 1.90 1.90 1.90 1.90
3 1.90 1.90 1.90 1.90
4 1.90 1.90 1.90 1.90

5 1.89 1.89 1.89
Mean 1.90. 1.90 1.90
S.D.X10° 0.49 0.49
* : Swatistical Wy 93194 ool rw.!' between the equivalem volumes
obtai g e epressiorranalysis of two-mixed weak
acids lif U ploLdf single acid Wiratio
Table 34 @ The ¢ el v@lunre of Pivalic aeid (u m the fmﬂanﬂng.fe acid
i ’ itig] -7 “\ the mixture solution ( X) = 1.
| l H‘m uivaleht volume (ml.)
Sample Sing ,,,4;_.—!; b\ Mixed acids
Pivalic acid G plot*= | Method . Method B Method C
1.83
1.83
1.84
1.81
1.81
1.82%
1.34

Smmﬂmf d:_ﬂ&rmue q 95 % mﬂdrg interval bem'fe‘yle equivalent volumes

RV =




145

Table 35 : The equivalent volume of p-nitrophenol (ml) from the titration of single acid
solution and the solution af pivalic acid -p-nitrophenol mixture.
: The approximate initial concentration ratio of the mixture solution (X) = 5.

Equivalent volume (ml.)
Sample Single acid Mixed acids
p-Nitrophenol G plot Method A Method B Method C

1 9.37 941 941 9.42

2 9.39 9.39 939 9.39

3 942 9.36 9.36

4 9.44 9.36 9.35

5 94 9.39 931
Mean 9.38 9.37
S.D.X10° 1.94 3.72

Fal berween the equivalent volumes

manalysis of two-mixed weak

Table 36 : quai e -. e i \‘ mi) from the titration of singleacid
fon finid | o ifpivalic o V& nitrophenol mixture.
: The approxifiate ifiificl cone tion: ratio of the mixture solution (X) = 3.

ent volume (ml.)
Sample ) ; fixed acids
Pivalic acid |7 Z—=Gplot——i+—dviethods—+—2cthod B Method C
1 2 .84 1.82
2 1.85 1.98
3 1.86 1.80
4 1.93
s Py 13 197
Mean g 185 1.90*
S.D.X10° 6.32 &/ 7.56
: A

9 : Statistical difference at 95 % confidence interval between the equivalent volumes
obtained from the multiple linear regression analysis of two-mixed weak
acids titration and G plot of single acid titration.



Table 37 : The equivalent volume of p-nitrophenol{ml ) from the titration of single acid
solution and the solution of pivalic acid -p-nitrophenol mixture.
¢ The approximate initial concentration ratio of the mixture solution (X) = 10.
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Equivalent volume (ml.)
Sample Single acid Mixed acids
p-Nitrophenol G plot Method A Method B Method C
| 15.11 15.12 15.12 15.10
2 15.12 15.13 15.13 15.13
3 15.13 5.18 15.18 15.18
4 i5 14 ‘ 15.14 15.14
5 15:12 15.12
Mean a 15.13 15.13
S.D.X10° 1.72 265
/ B
4 » Statisi \\\} between the equivalent volumes
obtained ! f , e .fy.ws af wo-mixed weak
actds Tl ightt . :__, \\
Table 38 : The equi afi] ‘ amt the titration of singleacid
salution 4\ s"’ nitrophenol mt.m:rf ¢
¢ Fatio of the mixture solution (X) = 10.
2nt volume (ml.)
Sample ixed acids
Pivalic acid D thod B Method C
1 V> £ 1.86 2.42
2 8 @ 1.89 233
3 1.86 2.30 1.89 2.30
4 ‘ 231
5 GRS 2.38
Mean Iﬁll s 2.35%
S.D.X10° 4.53
8*  :Swatistical difference at 95 % confidence interval between the equivalent volumes

obtained from the multiple linear regression analysis of two-mixed weak
acids titration and G plot of single acid titration.



Table 39 :

The equivalent volume of p-nitrophenol (mi) from the titration of single acid
solution and the solution of pivalic acid -p-nitrophenol mixture.

¢ The approximate initial concentration ratio of the mixture solution (X) = 0.2.
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Equivalent volume (ml.)

Sample Single acid Mixed acids

p-Nitrophenol G plot Method A Method B Method C

1 1.90 1.90 1.90 1.90

2 1.90 1.92 1.92 1.92

3 1.90 1.91 1.91 1.91

L 1.90 1.90

5 1.90 1.90

Mean 1.91 1.91

S.D.X10° 0.80 0.80
¥ I between the equivalent volumes

lvsis af two-mived weak
Table 40 : The the titration of single acid
itrophenol mixture.
the mixture solution ( X) = 0.2,
= volume (ml)
Sample Sing i Mixed acids

Pivalic acid G plot Method B Method C

i : 4 8.99 8.99

2 .00 8.95

3 '8.91 8.94

4 8.90 8.91

5 8 95 8.78 893 8.90

Mean §31* 8.95 8.94*

S algndnmenns |

a W’iﬁﬂﬁﬂiﬁ%ﬁ
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Table 41 : The equivalent volume of p-nitrophenol (ml) from the titration of single acid
solution and the solution of pivalic acid -p-nitrophenol mixture.
: The approximate initial concentration ratio of the mixture solution (X) = 0.1.

Equivalent volume (ml.)
Sample Single acid Mixed acids
p-Nitrophenol G plot Method A Method B Method C
1 1.90 1.93 1.93 1.94
= 1.90 1.92 1.92 1.93
3 1.90 e 91 1.91 1.91
4 1.90 1.90 1.90
5 1.93 1.93
Mean 1.92* 1.92*
S.D.X10? 1.17 1.47
*  Statisuéal o al between the equivalent volumes
0bfafned G MMipie o *"\ alysis of two-mixed weak
Table 42 : \\ om the titration of singleacid
o-nitraphenol  mixture,
‘ i of the mixture solution (X) = 0.1,
>nt volume (ml.)
Sample Mixed acids
Pivalic acid ethod B Method C
1 18.55 18.81
2 ' 18.83
3 18.84
4 18.85
5 18.92
Mean € 18.85*
S.D.X10* g 3.74
L 7
A TR
St 4 confia il be quivalent volumes

obramed fmm .the muft:p!e linear regression mw{ysfs of two-mixed weak
acids titration and G plot of single acid titration.
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Table 43 : The equivalent volume of boric acid (mi) from the titration of single acid
solution and the solution of pivalic acid -boric acid mixture.
¢ The approximate initial concentration ratio of the mixture solution (X) = 1.

Equivalent volume (ml.)
Sample Single acid Mixed acids

Boric acid G plot Method A Method B Method C

1 2.00 2.01 2.01 2.00

2 2.02 2.01 2.01 2.00

3 2.03 2.01 2.01 ’ 2.00

4 2.04 2.01 2.01 2.01

5 2.05 | ','- 2.02 2.00

Mean ERC WS 2.01 2.00

S.D.X10° 2 “‘-5:'*}‘ wf’ : 0.40 0.40
¥ : Statistical diffe W E al berween the equivaleni volumes

oblaineg /s : \ ialysis of two-mixed weak

Table 44 : The eqdivalé tme-of pivalic azy
solution ghd ghe Solutior pivalic acic '-* m:.n‘ure.

= 1\‘.‘: e Itl'.IlL}

Sample . Mixed acids
Pivalic acid Method B Method C

1.98 1.99

1.98

1.96

1.97

1.94

ot 96 1.97

| q fHB% 1.72

m:enu.* bem'eeu« equivalent volumes
' Ny
af Sirigle
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Table 45 : The equivalent volume of boric acid (ml) from the titration of single acid
solution and the solution of pivalic acid -boric acid mixture.
: The approximate initial concentration ratio of the mixture solution (X) = 3.

Equivalent volume (ml.)
Sample Single acid Mixed acids
Boric acid G plot Method A Method B Method C
1 9.90 9.93 9.93 9.91
B 9.91 9.94 9.94 9.92
3 9.93 9.90 9.90 9.90
4 9.94 9 93 993 9.91
5 9.95 9.93 9.90
Mean 9.9 9.93 9.91]
S.D.X10* e 1.36 0.75
e S."ans.*.‘mf g 85 % confi iterval berween the equivalent volumes
. #fﬁ fiple Yinaa .\ W\ vis of avo-mied weat
ac:d.r ri gliforgdn, of sinng| it Ttio
Table 46: The egiiva ~ ivalic acid (ml) tﬁeﬂn-mnnofsingte acid
solution aud 1/ 5ol ¢ pivalic acid- boric acid mixture.
: The appecimiar f eancetration rafio of the mixture solution { X) = 5.
Sample Single alid iafass - = Mixed acids
Pivalic acid G plot R hod £ Method B Method C
= 2.12
2.06
2.10
2.08
2.11
2.09*
2.15
ivalent volumes




Table 47 :
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The equivalent volume of boric acid (ml) from the titration of single acid
solution and the solution of pivalic acid -boric acid mixture.

: The approximate initial concentration ratio of the mixture solution (X) = 10.

Equivalent volume (ml.)
Sample Single acid Mixed acids
Boric acid G plot Method A Method B Method C
| 19.56 19.57 19.57 19.59
2 19.57 19.59 19.59 19.58
3 19.57 19.61 19.61 19.63
4 19.59 19.60 19.60 19.62
5 19.60 ) & 19.56 19.55
Mean 19.58 19.59 19.59
S.D.X10° 1.85 2.87
o : Statisticalaifies wifidenicednierval between the equivalent volumes
obtaimed f j : malysis of two-mixed weak
acids il g \} 1\‘
Table 48 : The a alic \ the titration of single acid
solution J ~boric acid mixture
: The apgFoxi fraf +\ the mixture solution { X) = 10,
~=(é2 \
12" ‘Equivalent Yolume (ml.)
Sample id H:m Mixed acids
Pivalic acid — Meth Method B Method C
1 2.39
2 2.34
3 \ 2.41
4 I 96 2.40
5 o5 2.38
Mean 1.97 2.39%
S guiinpndngnns |
n-a!em volumes

3 wmﬁﬁéﬁ%ﬁﬁ
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Table 49: The equivalent volume of boric acid (ml) from the titration of single acid
solution and the solution of pivalic acid -beric acid mixture.
: The approximate initial concentration ratio of the mixture solution {X) = 15.

Equivalent volume (ml.)
Sample Single acid Mixed acids

Boric acid G plot Method A Method B Method C

| 2958 29.15 29.15 29.00

2 29,58 29.19 29.19 29.12

3 29.60 29.13 29.13 29.01

4 29.62 29.14 28.95

5 29.63 29.11 28.95

Mean 29 60 29.14* 29.01*

S.D.X10° 1 2.65 6.22

. : Statistical dij , '?‘“*-" rval between the equivalent volumes

obtaine 0Qg b

urd ""h
- K alyvsis of two-mixed weak
acids titrgion e d ritratic
X

b ol %‘* S,
7/ N
. A 4 ; i 'I\. | i single aci
Table 50 : ::;" i MAPT v A the titration of singl d

o i i ‘\‘ ic acid mixture.
ul concentra \\ﬁ the mixture solution ( X) = 15.

b4\ |

aime {THI)
Sample Single a Mixed acids

Pivalic acid Method B Method C
- Z 2.75
2.82
279
2.73
2.72

2.76*
3.76

ivalent volumes
d weak
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Table 51 : The equivalent volume of boric acid (ml) from the titration of single acid
solution and the solution of pivalic acid -boric acid mixture.
: The approximate initial concentration ratio of the mixture solution (X) = 0.2.

Equivalent volume (ml.)
Sample Single acid Mixed acids
Boric acid G plot Method A Method B Method C
| 2.00 2.03 2.03 2.01
2 2.02 2.04 2.04 2.01
3 2.03 2.05 2.03
4 2.04_ 50N 2.04 2.03
5 205NN 2.03 2.00
Mean 2.04 2.02
S.D.X10° 0.75 1.20
o : Statisudal ¢ { between the equivalent volumes
obtained L alysis of two-mixed weak

acids iratigh apd £

Table 52 : The ey i om the fitration of single acid
solution amn of TN dacid  mixture.
: The approximiite ink neéhiration ratio of the mixture solution (X) = 0.2,

ent volume (ml.)
Sample \ ixed acids
Pivalicacid |M=_Gaolot 1 Method A Nidthod B Method C
1 249 76 9.85
2 il o7 9.78
3 9.80 9.77
4 9.71 9.79
5 (@5 ks 9.70
Mean 'q:‘ e io? oy 76*" = "V o7 9.78*
$.D.X10° 3.03 400 o 3.83 @/ 4.79
N AAAASANI9198YY90 € ~) &
N ¥ Py N A BLS o B . [ ] '

8*  : Swatistical difference at 95 % confidence interval between the equivalent volumes
obtained from the multiple linear regression analysis of two-mixed weak
acids titration and (i plot of single acid titration,



Table 53 : The equivalent volume of boric acid (ml) from the titration of single acid
solution and the solution of pivalic acid -boric acid mixture.
: The approximate initial concentration ratio of the mixture solution (X) = 0.1.

154

Equivalent volume (ml.)
Sample Single acid Mixed acids
Boric acid G plot Method A Method B Method C
1 1.93 2.10 2.10 2.10
2 1.94 2.10 2,10 2.10
3 1.95 2.03 2.03 2.03
4 1.95 .05 2.05 2.07
5 1.97 SaANrs: 2.08 2.08
Mean 128NN/ 2.07* 2.08*
$.D.X10% — iz 2.79 2.58

Table 54 : The g

oblaine

acids tiig

solution
: The ap,

werval berween the equivalent volumes
alysis of two-mixed weak

m the titration of single acid
bgric acid mixture.
the mixture solution { X) = 0.1.

ume (ml.)
Sample Mixed acids
Pivalic acid Aeth Method B Method C
1 18.81 18.83 19.08
2 ) 8  [1382 19.00
3 §2——1——"1B.84 18.99
4 | & 19.01
5 19.04
Mean 19.02*
S.D.X10° 3.26

* : Statistical difference af5 % confidengs,interval betweenthi equivalent volumes
nbfSurel Ay TH ey i i 2 \ I
AW RSy o
q
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Table 55 : The equivalent volume of boric acid (ml) from the titration of single acid
salution and the solution of p-nitrophenol -boric acid mixture.
: The approximate initial concentration ratio of the mixture solution (X) = 1.

Equivalent volume (ml.)
Sample Single acid Mixed acids
Boric acid G plot Method A Method B Method C
1 1.90 1.90 1.90 1.90
2 1.90 1.91 1.91 1.90
3 1.90 1.90 1.90 1.90
4 1.91 1.90 1.90 1.91
5 1.91 1.91 1.91
Mean 1.90 1.90
S.D.X10° 0.49 0.49
. : Statistical diferey "0 0 confldencegnierval benveen the equivalent volumes
obtai e, Vinea e ._\‘ L {ym‘ of two-mixed weak
acicls tiig J il e ;
Table 56 : The & rntf vllunie "'.,i\. \ from the titration of single acid
solutton amnd th ot ' oric acid mixture.
: The apg arg | @,\*'\*\ the mixture solution { X) = 1.
A\
yalenfyolume (ml.)
Sample %, 1 Mixed acids
p-Nitrophenol Method B Method C
1 1.81 1.80
2 1,88 1.78
3 1. 1.76
4 1.78
5 ) | 1.79
Mean 1. : . 1.78*
S.D.X10 ﬁ 1 k ,.I ﬁ% 1.33

" ﬂ’ranmm.* difference a5 % confidenge interval betweenghe equivalent vohimes

o T et EW AT T i
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Table 57: The equivalent volume of boric acid (ml) from the titration of single acid
solution and the solution of p-nitrophenol -boric acid mixture.
: The approximate initial concentration ratio of the mixture solution (X) = 5.

Equivalent volume (ml.)
Sample Single acid Mixed acids

Boric acid G plot Method A Method B Method C

| 9.10 9.15 9.15 9.10

2 9.11 9.16 9.16 915

3 9.13 9.12 9.12 9.14

4 9.14 91; 9.13 9.11

5 918 9.16 9.11

Mean 9.1 9.14 9.12

S.D.X10° 2.7 1.62 1.94
. : Statistical diere 6P g i iterval between the equivalent volumes

obiai pith o bl il .."'v. an anen sis of two-mixed weak

\\ om the titration of single acid

Table 58 : The ¢
" '\ oric acid mixture.
nitiad cole \ the mixture solution { X) = 5.
| % yalent Yoltime (ml.)
Sample Single ‘F 'ﬁ % " Mixed acids
p-Nitrophenol G plot _- — Methad A Method B Method C

1 1.8 . 1.83
2 1.86

1.80
1.84
1.82

1.85 1.83*

ﬂyﬂjwm‘?’wﬁnﬂﬁ
s cani volumes
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Table 59 : The equivalent volume of boric acid (ml) from the titration of single acid
solution and the solution of p-nitrophenol -boric acid mixture.
: The approximate initial concentration ratio of the mixture solution (X) = 10.

Equivalent volume (ml.)
Sample Single acid Mixed acids

Boric acid G plot Method A Method B Method C

I 18.99 18.97 18.97 18.98

2 18.86 18.99 18.99 18.93

3 18.91 18.89 18.89 18.91

4 18.95 18.93 18.91

5 18.97 18.93 18.91

Mean 18.94 18.93

S.D.X10° 3.49 2.71
¥ : Statistical 4, PUri A0 6 00 witerval berween the equivalen volumes

obtaine® froghaimiipile §neo ; nalysis of two-mixed weak

acids titgah

the titration of single acid
=boric acid mixture.
( the mixture solution { X) = 10,

“ia7 B e (ml.)
Sample Single afidJida - Mixed acids
Nitrophenol Gplot .~ hod A Method B Method C
1 5= ' 3.01
2 3.00
3 3.16
4 3.14
5 ' 3. 3.05
DX 9 | Qe - o 662
S QU BYING AT | ¢

AR
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Table 61 : The equivalent volume of boric acid (ml) from the titration of single acid
solution and the solution of p-nitrophenol -boric acid mixture.
: The approximate initial concentration ratio of the mixture solution (X) = 15.

Equivalent volume (ml.)
Sample Single acid Mixed acids
Boric acid G plot Method A Method B Method C
1 29.58 2897 2897 28.87
2 29.58 28.94 28.94 28.94
3 29.60 28.83 28.83 28.76
4 29.62 .80 28.80 28.77
5 2963 WaAlr:s 28.86 28.85
Mean 29 ¢ - 28.88* 28.84*
S.D.X10° - . ' 6.48 6.68
* : Statistical de ol 15 ¥ \conf berween the equivalent volumes
obiai ; (inear regr lysis of two-mixed weak
acids t o
. ‘,I‘"
Table 62 : The et fvalun ¢ of jnitroph rom the titration of single acid
solution £ 7 ) j ic acid mixture.
: The i nitiol'éo j io of the mixture solution ( X) = 15.
- en e (ml.)
Sample Single afiddadas -9 Mixed acids
p-Nitrophenol G plot = b Method B Method C
1 1. L 23 3.16
2 : ; 21 3.02
3 w21 3.01
-+ E 223 3.10
5 98 3.05 2.23 3.05
Mean 1.8, 3.04r 2.22% 3.07*
o0 QUBINBIENYIRT | >

9 M’ﬁﬁ% R
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Table 63 : The equivalent volume of boric acid (ml) from the titration of single acid
solution and the solution of p-nitrophenol -boric acid mivture,
: The approximate nitial concentration ratio of the mixture solution (X) = 0.2.

Equivalent volume (ml.)

Sample Single acid Mixed acids
Boric acid G plot Method A Method B Method C
1 1.95 1.95 1.95 1.91
2 1.97 1.96 1.96 1.94
3 1.98 \ 497 1.97 1.95
4 1.99_SSENN i 2.00 2.00
5 1.5 NY o e 1.95 1.93
Mean b 1.97 1.95
S.D.X10° 1.85 3.01
" af 93 e bemreenlheequhaafenwafums
obtaiudd frah niliin rramalysis of two-mixed weak
acids tigtio Al
Table 64 : The equg liemé of rom the titration of singleacid
solution andthgsol , a oric acid mixture,
af * \T\ if the mixture solution (X ) = 0.2.
volume (ml.)
Sample Mixed acids
p-Nitrophenol Method B Method C
| = ‘ .20 9.17
2 0 19 9.15
3 9.17 9.15
4 9.17 9.15
5 _ 9. 8 9.18
Mean . I8 9.16*
S.D.X10° 1.26
Q W;ﬁ:ﬂlﬂim 11 ?&I\] ij a E!mfem volumes

obtained from the multiple f:mar regression analysis of two-mixed weak
acids titration and (7 plot of single acid titration.



Table 65 : The equivalent volume of boric acid (ml) from the titration of single acid

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

: The approximate initial concentration ratio of the mixture solution (X) = 0.1.

Equivalent volume (ml.)
Sample Single acid Mixed acids
Boric acid G plot Method A Method B Method C
1 1.90 1.92 1.92 1.87
2 1.90 1.93 1.93 1.85
3 1.90 95 1.95 1.93
4 1.91 1.96 1.96
5 1. 1.99 1.99
Mean ' 1.95* 1.92*
S.D.X10° 245 5.29
¥ Statisticalg v | berween the equivalent volumes
obtai ( ' alysis of two-mixed weak
acids fitrgl i
N
Table 66 : The t mﬂ' Sfrom the titration of single acid
solution agel 1 C -boric acid mixture.
: The app e% of the mixture solution { X) = 0.1,
. = ent volume (ml.)
Sample Single agi L7 Mixed acids
p-Nitrophenol | thod B Method C
] 6.96 16.95
2 - *17.00 17.00
3 16. 16.96 16.98
4 17.01 16.93 16.98 16.96
5 | dzes 5 17.03 16.95
Mean 5% : | r I:‘:?‘D 16.97*
S,D,Xmlq E":J.. 9‘” VI 8 65 1.94
7 , L v
Q wm&armju de. ra giiivalent volumes

q obtained from the multiple linear regression analysis of two-mixed weak
acids titration and G plot of single acid titration,
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Table 67 :The equivalent volume of pralidoxime chloride (ml) from the titration of single
acid solution and the solution of benzoic acid -pralidoxime chloride mixture.
: The approximate initial concentration ratio of the mixture solution (X) = 1.

Equivalent volume (ml.)
Sample Single acid Mixed acids
Pralidoxime G plot Method A Method B Method C

chloride

1 1.85 1.85 1.85 1.85

2 1.86 1.87 1.87 1.87

3 1.87 1.89 1.89 1.89

4 1.88 SN 84 1.86 1.85

5 1.83 N1 1 /1S 1.88 1.87

Mean L3 1.87 1.87

S.D.X10° : 1.41 1.50

. : Sratistical daffé a9y ¥i capfidence imervalBenveen the equivalent volumes

obtained fromhe uiiinkflinedr régressio is of two-mived weak

acids titra

Table 68 : The equi
. mﬂ [ FRF gl M oy

om the titration af single acid
idoxime chloride mixture.

flg ¢ the mixture solution ( X) = 1.
olume (ml.)
Sample Mixed acids
Benzoic acid Method B Method C
1 | ‘_ 81 1.81
2 e} 1.82
3 ol ~ 1.83
4 1.8 | @ 1.82 1.81
5 1.81 1.81 1.81 1.82
Mean q.8 1987 1.82 1.82
soxe AN ENTFNE | o5

=
jee, |
5 i 1§
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Table 69 : The equivalent volume of pralidoxime chloride (ml) from the titration of single
acid solution and the solution of benzoic acid -pralidexime chloride mixture.
: The approximate initial concentration ratio of the mixture solution (X) = 5.

Equivalent volume (ml.)
Sample Single acid Mixed acids
Pralidoxime G plot Method A Method B Method C
chloride
1 918 9.15 9.15 9.16
2 9.18 9.18 9.18 - 9.17
3 9.18 918 9.18 9.18
4 9.16 , 9.18 9.17
5 9.1680 \ ;/, 9.16 9.16
Mean : ?“"--. O il 9.17 9.17
S.D.X10° f 1.26 0.75
e : Statistical @ffercalt o #1186 copfi \" uterval between the equivalent volumes

obtained fra
acids titrdfion

is of wo-mixed weak

Table 70 : The equin

solufic

i) from the titration of single acid
pralidoxime chloride mixture.
g of the mixture solution ( X) = 5.

o ' olume (ml.)
Sample Single ac --_: Mixed acids
Benzoic acid lethod B Method C
1 T .95 1.65
2 X 1.34
3 1.45
4 J L ; 1.55
5 1.96 1.58
Mean 1.51*
snxmzﬂ &ﬁﬂ%{ﬂ?ﬂﬂqﬂli 1.08

R IRIAFUHBAIAI b

acids titration and G plot of single acid titration.
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Table 71 : The equivalent volume of pralidoxime chloride (mi) from the titration af
single acid solution and the solution of benzoic acid -pralidexime chloride
mixture.
¢ The approximate initial concentration ratio of the mixture solution (X) = 10.

Equivalent volume (ml.)

Sample Single acid Mixed acids
Pralidoxime G plot Method A Method B Method C
chloride
1 18.55 18.54 18.54 18.57
2 18.58 8. 55 18.55 18.58

3 18.63 18.60 18.58

4 18.4 \ A / 18.57 18.52

5 18 ?‘_ | , 18.59 18.54

Mean - 18.57 18.56

S.D.X10° 5F - 228 2.40
/ \\\‘\H

- : Statistical difi@enc
obiained ﬁ‘om 1€
acids titrario

en the equivalent volumes
af mwao-mixed weak

Table 72 : The egiiiva
solution a
: The approx

ram the titration of single acid
\ alidoxime chloride mixture.
io of the mixture solution ( X) = 10,

—  E lent volume (ml.)
Sample Single agid 44/ = /& Mixed acids
Benzoicacid | ()G _ Method A ‘lﬂ ethod B Method C
1 ' — 1.70
2 1.71
3 1.70
4 1.72
5 1.71
Mean ; , ; L11>
S.D.X10° 94 . 0.75
. WV
o =
{ ' ,"‘ e infe .J l' — quivalent volumes

b 1/ P-H,,r' ¢ ;
abtained from the multiple linear regression analysis of two-mixed weak
acids titration and G plot of single acid titration.



Table 73 : The equivalent volume of pralidoxime chloride (ml) from the titration of
single acid solution and the solution of benzoic acid - pralidoxime chloride
mixture.

: The approximate initial concentration ratio of the mixture solution (X) = 135.
Equivalent volume (ml.)
Sample Single acid Mixed acids
Pralidoxime G plot Method A Method B Method C
chloride
| 29.25 28.92 28.92 2841
2 29.27 28.99 28.41
3 29.30 28.87 28.38
4 29 3% 28.85 28.40
5 28.85 28.40
Mean 28.89* 28.40*
$.D.X10 5.74 1.10
* : Statisticgllel e between the equivalent volumes
obtained frq Iy.ﬂ.r of two-mixed weak
acids titrggion

Table 74 : the eqitival,
solution a
: The approXin

Srom the titration of single acid
rnf:dcxnm chloride mixture.
the mixture solution ( X) = I5.

u\m

I < e
—_—-

dent volume (ml.)

Sample

Benzoic acid

1
2
3
4
5

Mean
S.D.X10°

T
O ra

96
197,

L ; W
1.30

\)

A

e»"—@?f»

! Statistical di ifference ar 95 % mnﬁdence interval between rhe equivalent volumes
obtained from the multiple linear regression analysis of two-mixed weak

Ml ed acids

e

"'!

acids titration and G plot of single acid titration.

S dethod B Method C
Y o4 1.98
1.99 2.03
1.96 2.00
1.97 2.03
Pl M) S5 2.02
11196 2.01*
1.90 1.95
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Table 75 :The equivalent volume of pralidoxime chloride (ml) from the titration of single
acid and the solution of benzoic acid- pralidexime chloride mixture.
: The approximate initial concentration ratio of the mixture solution (X) = 0.5.

Equivalent volume (ml.)
Sample Single acid Mixed acids
Pralidoxime G plot Method A Method B Method C
chloride
1 1.85 1.85 1.85 1.83
2 1.86 1.86 1.86 1.83
3 1.87 1.88 1.87
4 1.88 1.88 1.87
5 1.87 1.88
Mean 1.87 1.86
S.D.X10° 1.17 215
* : Swanistical dijfe ven the equivalent volumes
obtained 5 of two-mived weak

actds rtitration ghd

"\

Table 76: The equivdlen w.. om the titration of single acid
solution dnd oie ¢ foxime chioride mixture
: The approxig fhemimresdﬂﬁanﬂﬂ-ﬂ‘.i

F i 4: E: ':f. tWolume (ml.)
Sample Single al.'.‘;l - : Mixed acids
Benzoic acid , plot =4~ "" ethod B Method C

1 '____ . 53,65 3.66
2 \7F 3 1an *J 69 3.70
3 70 o 3.73 3.75
4 2 378 3.76
5 3.65 3.64

spac NEE’EI‘VI ﬂe'ﬂﬁﬂ ?{1 nd 073

AR S PH BAZHEI R B v

acids titration and G plot of single acid titration.
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Table 77 : The equivalent volume of pralidoxime chloride (ml) from the titration of
single acid solution and the solution of pivalic acid -pralidexime chloride

mixture,
: The approximate inifial concentration ratio of the mixture solution (X) = 1.

Equivalent volume (ml.)

Sample Single acid Mixed acids
Pralidoxime G plot Method A Method B | Method C
chloride
[ 1.83 \ 88 1.88 1.85
2 1.34 NN 8 1.88 1.88
4 . a-,’, %7 . 1.87 1.85
5 1.84 1.83
Mean _ // é‘ N 1.87 1.86
$.D.X10 / \ b, 147 1.74
N\

* o Statistiodl difjre e 5. el ' w- hetween the equivalent volumes
obtained fro 1@ nilliipledinddh reg 4] saf two-mixed weak
acids titrailb B A%

: Srom the titration of singleacid
icid -pralidoxime chloride mixture.
ut ratio of the mixture solution (X) = 1.

Table 78 : The equivalen
solution and the
: The approximate

Sample L9 Mixed acids
Pivalic acid =G plot \ _IMethod B Method C
1 ~ 1 Eﬁ '1 Eﬁ - 1.87 1.87
2 1.86 1.86
: Al "3 “J“ﬂ i 158
y EJ NENTNE 158
s 4 1.87 1.87 .85 1.87
1.87
SRR A E o
* : Statistical difference at 95 % confidence interval between the equivalent volumes

obtained from the multiple linear regression analysis of two-mixed weak
acids titration and G plot of single acid tirration.
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Table 79 : The equivalent volume of pralidoxime chloride (ml) from the titration of single
acid solution and the solution of pivalic acid -pralidoxime chloride mixture.
: The approximate initial concentration ratio of the mixture solution (X) = 5.

Equivalent volume (ml.)
Sample Single acid Mixed acids
Pralidoxime G plot Method A Method B Method C
chloride

1 9.40 9.42 942 038

2 942 9.40

3 0.37 9.37

4 9.38 938

5 940 9.34

Mean 9.40 937

S.D.X10° - 2.04 1.96
i : Statisticglif] ‘ - i"“ﬁ fiddueyntetval between the equivalent volumes

obm: _fr i e ar rEgTression « is of two-mixed weak
acids litraiiy

Table 80 : The equi
solution a e
: The approximaty

Srom the titration of single acid
id-pralidoxime chloride mixture.
atio of the mixture solution (X) = 5.

g (ml.)
1 . : ,f" 1.85 2.02
2 igﬁ 1.94 1.87 1.96
3 | 1.83
L AueEnanENenng | i
Mean 1.87 T 1.93% o 1.86 @/ 1.90*
| Rnpiholuiangy -2

: Statistical difference at 95 % confidence interval betweentheequivalent volumes
obtained from the multiple linear regression analysis of two-mixed weak
acids titration and GG plot of single acid titration.



Table 81 : The equivalent velume of pralidoxime chloride (ml) from the titration of
single acid solution and the solution of pivalic acid -pralidoxime chloride
mixture.

: The approximate initial concentration ratio of the mixture solution(X) = 1.
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Equivalent volume (ml.)
Sample Single acid Mixed acids
Pralidoxime G plot Method A Method B Method C

chloride

I 18.01 18.03 18.03 18.03

2 18.00 , lE.UE 18.02 18.02

3 18, EIS 3 '- 18.06 18.06

4 18.04 -,. 18.01 18.01

5 18 ;,,,__“*; 18.00 18.01

Mean o2 "“—" 18.02 18.02

S.D.X10? 2.06 2.06

\'.\}%{\.H
* o Statisticgllife xS r-' dence nerval berween the equivalent volumes
obtained fi freafh i3t ' halysis of two-mixed weak

acids titrao en,

Table 82 : The eq | from the titration of single acid
solution a & sl prwalic acid -pralidoxime chloride mixture.
: The approxin inigill Soricehiral dtio of the mixture solution { X) =10.

alent volume (ml.)
Sample Mixed acids
Pivalic acid Ndgthod B Method C
1 1,88 1.94
2 I 1.87 1.97
3 1.91 2186 1.91
-+ @ 1.86 1.94
5 ﬂ, P LY 91 @1 9/ VRl I IS 1.93
an2 0 L. 04 R K] 1.94*
S.D.X10 lﬂﬁ a l.1ﬂ 'y 1.71
L} ' L) . L)

~ L
TCE AV dIAEY
tatistical d:ererme at 95 % canﬁdema interval between the equivalent volumes
abl'amed Srom the multiple linear regression analysis of wo-mixed weak
acids titration and G plot of single acid titration.




Table 83 : The equivalent volume of pralidoxime chloride (ml) from the titration of
single acid solution and the solution of pivalic acid -pralidoxime chloride
miixtire.
: The approximate initial concentration ratio of the mixture solution (X) = 15.
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Equivalent volume (ml.)
Sample Single acid Mixed acids
Pralidoxime G plot Method A Method B Method C

chloride
| 29.25 29.23 29.23 28.96
2 26.27 2922 29.22 2897
3 29.30 30412 29.12 28.96
4 2910 28.90
5 29.21 28.97

Mean 29.18* 28.95*
S.D.X10? 5.46 2.64

L

¢ Statistical differg
obtained

acids titration ang

Table 84

: The eq

(11l

solution u, A\
ral () ,‘“rl ,Ef the mixture

Ween the equivalent volumes
calfysis of two-mixed weak

e the titration of single acid
* dgid <pra doxime chloride mixture.

solution ( X) = 15.

nt volume (ml.)
Sample Mixed acids
Pivalic acid { A | Method B Method C
1 Py ‘. 224
2 ',', C 2.08 2.26
3 2.09 207 2.20
4 209 2.20
3 Aar12i anbig 2.24
Mean || L3 P94 VIEJ ) 2.28*
S.D.X10* f 0.89 2.40
X A\ ~ %
). A ¥ F' stidal a PT' ﬁ' eequivalent volumes
9 obtained from the multiple linear regression analysis of two-mixed weak

acids titration and G plot of single acid titration.
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Table 85 : The equivalent volume of pralidoxime chloride (ml) from the titration of
single acid solution and the solution of pivalic acid -pralidoxime chloride
mixture.
: The approximate initial concentration ratio of the mixture solution (X) = 0.2.

Equivalent volume (ml.)
Sample Single acid Mixed acids
Pralidoxime G plot Method A Method B Method C
chlonde
| 1.83 1.87 1.87
2 l 84 N 1.88 1.88
3 1.87 1.87
4 1.87 1.87
5 1.86 1.86
Mean 1.87 1.87
$.D.X10° // \ 0.63 0.63
&P\
¥ o Statisife f diffe -'_g ; ’ ‘\ il between the equivalent volumes
" obtained § he dpnilii ‘ \ -ﬁ’srs of two-mixed weak

acids tite ,= g

nl [from the titration of single acid
acid -pralidoxime chloride mixture.
on ratio of the mixture solution (X) = 0.2

Table 86 : The equivalés
sofution an

- = ouivalont voinn e {ml )
Sample 1_ ed acids
Pivalic acid ethod A | Method B Method C

1 -9 9.27 T 9.26 9.27

2 o, : 9.2 9.33

: ANENYNTNINTG | o=

4 QU 9 2 y 9.15

5 9.28 9.29 9.27 9.13
y . d 9.25*

RTINS NETI NN o=
* : Statistical difference at 95 % confidence interval between the equivalent volumes

obtained from the multiple linear regression analysis of two-mixed weak
acids titration and (G plot of single acid titration.
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Table 87 : The equivalent volume of pralidoxime chloride (ml) from the titration of single
acid solution and the solution of pivalic acid -pralidoxime chloride mixture.
: The approximate initial concentration ratio of the mixture solution (X) = 0.1.

Equivalent volume (ml.)
Sample Single acid Mixed acids
Pralidoxime G plot Method A Method B Method C
~ chlonde
1 1.83 1.93 1.93 1.93
2 1.84 1.92 1.92 1.92
3 1.86 93 1.93 1.93
4 1.86 3 1.95 1.95
5 FASOD, L 1.94 1.94
Mean 53 | e 1.93* 1.93*
S.D.X10° 6 1025 102 1.02
e ¢ Sfa.rf.n‘r’m’d’ (e i ‘\i\t\&& al between the fqﬂfm!em volumes
ubmrm# " P rait i1 gl 5 \ \‘ alysis of two-mixed weak
acids titratioy

AN

- | from the titration of single acid
‘E\h loccime chloride mixture.

Table 88 : The equan
solution an

: The approgimale iitlal cone ‘\ _f the mixture solution ( X) = 0.1.
e volume (ml.)
Sample Single acid ‘gﬁ Mixed acids

Pivalic acid {7 Meth ethod B Method C

1 SARE RRE —+—J18 69 18.88

2 S AS 8,67 18.88

3 : 18.67 18.86

4 18.80

5 18.84

Mean 18.85*%
S.D.X10° 2.99

A IS AT BTN o

near regression analysis of two-mixed weak
ac:d.r titration and G plot of single acid ritration.
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Table 89 : The equivalent volume of pralidoxime chloride (ml) from the titration of
single acid solution and the solution of p-nitrophenol -pralidoxime chloride
mixture.
: The approximate initial concentration ratio of the mixture solution (X) = 1.

Equivalent volume (ml.)
Sample Single acid Mixed acids
Pralidoxime G plot Method A Method B Method C
chlonde
I 1.94 o .9 1.94 1.95
2 1.94 N A 1.94 1.94
3 12NN 1.95 1.95
4 a-;‘ : | 1.94 1.94
5 , 1.94 1.95
Mean 1.94 1.95
S.D.X10? 0.40 0.49
¥ : Statistiétl digferdhc@oy 95 7 gon -- : ‘- - ol between the equivalent volumes

oblained fgbn
acids 1 v

:jfsa's of two-mixed weak

f&ﬂj [from the titration of single acid
enol -pralidoxime chloride mixture.
ton ratio of the mixture solution { X) = 1.

Table 90 : The equival
solution and the'ds
: The approximate

d 13 (!Iil,}
Sample M ted acids
p-Nitrophenol o E e \ Method B Method C
1 < 1.90 1.89
2 1.92 1.92
1 ;
. Ausin: wﬁwmm E:
5 U 1.94 1.90 1.89
*
RS IRTINEY -
* : Statistical difference at 95 % confidence interval between the equivalent volumes

obtained from the multiple linear regression analysis of wo-mixed weak
acids titration and (3 plot of single acid titration.
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Table 91 : The equivalent volume of pralidoxime chloride (ml) from the titration of
single acid solution and the solution of p-nitrophenol -pralidoxime chloride
mixture.
: The approximarte initial concentration ratio of the mixture solution (X) = 5.

Equivalent volume (ml.)
Sample Single acid Mixed acids
Pralidoxime G plot Method A Method B Method C
chlonde
1 951 951
2 9.57 9.57
3 9.55 958
4 9.52 9.50
5 9.56 951
Mean 9.54 9.53
S.D.X10* 232 3.38
o ; Statisfeal re af 13 - ¢ al between the equivalent volumes
obtained grong 1) 2 dipe \ ."ysfs of two-mixed weak
weids ol m\\
Table 92 : The equivalén \ I (ml) from the titration of single acid

solution amd t vhenol -pralidoxime chloride mixture.

tion ratio of the mixture solution (X) = 5.

b (ml.)
Sample ﬁ', ed acids

p-Nitrophenol ethod B Method C

1 1.97

2 ﬂ 1.85

3 1.91

4 i 1.98

1.92

¥\ 1.93*

S.D.X10* 4.67

L : Statistical difference at 95 % confidence interval berweenthe equivalent volumes

obtained from the multiple linear regression analysis of two-mixed weak
acids titration and (7 plot of single acid titration,



Table 93 :
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The equivalent volume of pralidoxime chloride (ml) from the titration of

single acid solution and the solution of p-nitrophenol -pralidoxime chloride
mixture.
: The approximate initial concentration ratio of the mixture solution (X) = 10,

Equivalent volume (ml.)
Sample Single acid Mixed acids
Pralidoxime G plot Method A Method B Method C
chloride
I 18.92 19.12 19.12 19.12
2 19.06 19.07 19.07 19.07
3 19.07 0 19.10 19.09
4 19.12 19.09 19.16
5 19,16 19.16 19.16
Mean 15 1 19.11 19.12
$.D.X10? - 3 3.06 3.63
. : Statisti ). rween the equivalent volumes
abtar ysis of two-mixed weak acids
titration 2
e
Table 94 : The of, from the titration of single acid
solution ~pralidoxime chloride mixture.
: The ap e i &7 of the mixture solution { X) = I0.
Fi - il
¢ nt volume (ml.)
Sample ingl z Mixed acids
p-Nitrophenol od B Method C
1 .92 1.52
2 1.93 1.58
3 1.93 .' 1.90 1:51
4 193, 137, 1.92 1.52
5 ] | 1 1.53
Mean 3 STVl 11199 1.53*
$.D.X10* 0.98 ¢ 2.79 0.98 248
nn ol .n n ﬂ L
q nistical difference at m;;ﬁc!enée .IHMIHQ berween zhe equivalent volumes

obtained from the multiple linear regression analysis of two-mixed weak
acids fitration and G plot of single acid tifration.




Table 95 : The equivalent volume of pralidoxime chloride (ml) from the titration of
single acid solution and the solution of p-nitrophenol -pralidoxime chloride
mixiure.
: The approximate initial concentration ratio of the mixture solution (X) = 15.
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Equivalent volume (ml.)
Sample Single acid Mixed acids
Pralidoxime G plot Method A Method B Method C
chloride
| 29.25 2891 2891 2891
2 2927 28.70 28.70 28.70
3 29.30 %\ 2B .71 28.71 28.71
4 29.32 580NN L 40 28.90 28.90
5 29 3 NN L 28.71 28.71
Mean - | 29 28.79* 28.79*
S.D.X10° 9.83 9.73

. : Statistical #

obtained

acids titratight any

al between the equivalent volumes
il is of two-mixed weak

Table 96 : The equivalaht $olume.of p. from the titration of single acid
selution and the solugion of ol -pralidoxime chloride mixture.
: The approXim; of the mixture solution ( X) = 15.
*nt volume (ml.)
Sample Mixed acids
p-Nitrophenol Ethod B Method C
1 : 2.53
2 2.82
3 2.80
4 2.55
5 1365 Y s 2.78
Mean | &1+ 2.70*
S.D.X10° 0.40 1.28 1.28

- = ‘ o v
b .h i‘.‘ ical ‘MUP;JHMEMJ equivalent volumes

obtained from the multiple linear regression analysis of two-mixed weak
acids titration and G plot of single acid titration.
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Table 97 : The equivalent volume of pralidoxime chioride (ml) from the titration of
single acid solution and the solution of p-nitrophenol -pralidoxime chiloride

mixture.
: The approximate initial concentration ratio of the mixture solution (X) = 0.2,

Equivalent volume (ml.)

Sample Single acid Mixed acids
Pralidoxime G plot Method A Method B Method C
chloride
I 1.91 1.95 1.95 1.95
2 1.92 1.95 1.95 1.96
3 1.93 1 .90 1.90 1.90
4 1.93 ' 1.90 1.91
5 1.91 1.91
Mean 1.92 1.93
S.D.X10* 2.32 2.42
* o Statisticaldifafenée g’ ! Hfidence e herween the equivalent volume

obtained e indiiple linet regre L yﬁsqua-mrmdweqk
acids ti i S cicl i

Table 98 : The egitivale ﬁ-om the titration of single acid
selution ami sl penitrog loxime chloride mixture.
: The approxingate ingfid cinceminari i of ﬂrem:dummfuﬁan (X)=02

znt volume (ml.)
Sample _ Mixed acids
p-Nitrophenol &iplot | Methoc F"ethod B Method C
1 VA5 | ¢ 2955 9.84
2 : 9.52 9.65
3 : ; 9.53 9.62
4 9.§4., 9.80, 9.55 9.79
5 ; 4 | AR 9.64
Mean 3 AT Tlds9 9.71*
LT 9.00 1.36 7.70

2
S.D.X10 # p 3 . Y .
|
& - Staristical difference at 95 % confidence interval between the equivalent volumes

obtained from the multiple linear regression analysis of two-mixed weak
acids titration and (G plot of single acid titration.
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Table 99 : The equivalent volume of pralidoxime chloride (mi) from the titration of
single acid solution and the solution of p-nitrophenol -pralidoxime chloride
mixture.
: The approximate initial concentration ratio of the mixture solution (X) = 0.1.

Equivalent volume (ml.)
Sample Single acid Mixed acids
Pralidoxime G plot Method A Method B Method C
chloride
I 1.91 2.01 2.01 2.01
2 1.92 \ ” 2.01 2.01
3 1.93% N 2.00 1.98
4 "‘ 2.03 2.03
5 2.01 2.01
Mean 2.01* 2.01*
S.D.X10° u 0.98 1.60

" . ; i 0 Gt ’- 1
. Sﬂallfsum i * - 'yﬁ'“‘l\‘\ the equivalent volumes

obtainegdifrony \ isis of two-mixed weak
phenol {ml) from the titration of singleacid

acids titratighn aficd
phenol -pralidoxime chloride mixture.
on ratio of the mixture solution (X) = 0.1,

Table 100 : The equ

it volume (ml.)
Sample ~dingleacid | 0 f_—:;u acids
p-Nitrophenol | | 7 G pio ' ‘Wigthod B Method C

1 . 16.96

2 ; 3 ! 16.97

3 136,98 16.94 17.10 16.94

4 41 . ? ~ 16.95

5 @ 7406 | ﬂ 1 m EJI ﬂﬁg 16.95
Mean 3 17.00 1&.9?"“ 16.99 " 16.97*

S. . n 1 DA ﬁ‘t 2.87

AR TS UURIINGTR S

% i : Statistical difference at 95 % confidence intervalbetweenthe equivalent volumes

obtained from the muliiple linear regression analysis of iwo-mixed weak
acids fitration and (G plot of single acid titration.
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Table 101 : The equivalent volume of boric acid (ml) from the titration of single acid
solution and the solution of pralidoxime chloride -boric acid mixture.
: The approximate initial concentration ratio of the mixture solution (X) = 1.

Equivalent volume (ml.)
Sample Single acid Mixed acids

Boric acid G plot Method A Method B Method C

1 1.95 1.97 1.97 1.91

2 1.97 1.97 1.97 1.94

3 1.98 5 1.95 1.95 1.95

-+ 1,99 AN \ V 0 1.97 1.93

5 1. Q0N AN W 1.95 1.92

Mean b — 95— 1.96 1.93

S.D.X10° -l i — 0.98 1.41

alberweentheequivalen volumes
.')tsis af two-mixed weak

AP,
=

Table 102 : ' usie of pralidaxir de (ml) from the titration of
single acid saltion an solition of pralidoxime chloride -boric acid mixture.
: The approxi tal'concerdpation ratio ¢ rh;mi.ﬁwemfuﬂnnf?ﬂ =],

ent volume (ml.)
Sample Mixed acids
Pralidoxime Method C
chloride
1 1.88
2 1.86
3 : , 1.89
4 184 1.88 1.89
5 GiRIehER9 el 1 akak 1.91
Mean 'qll I g T 84+ LT 1.89*
S.D.X10° 1.17 228 o 1.60 o 1.62
NN QSN S e
— ,

% : Swatistical difference at 95 % confidence interval between the equivalent volumes
obtained from the multiple linear regression analysis of two-mixed weak
acids titration and G plot of single acid tirration.
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Table 103 : The equivalent volume of boric acid (ml) from the titration of single acid
solution and the solution of pralidoxime chloride -boric acid mixture.
¢ The approximate initial concentration ratio of the mixture solution (X) = 1.

Equivalent volume (ml.)
Sample Single acid Mixed acids
Boric acid G plot Method A Method B Method C
| 5.72 5.73 5.73 5.73
2 5.72 5.75 5.75 5.75
3 5.75 5.76 5.76 5.77
4 5.77 5 77 5.77 5.76
5 5.717 5.75 5.75
Mean STR \\ U 5.75 5.75
S.D.X10° 5 4 1.33 1.33
. : Swatistical dif; - i coinfider n the ex
obtaingd® J’ / f Alirte e ~ d;ﬂf;mfﬂdmﬁ:;“ﬂmm
ﬂCﬂiY tily r’/‘r ! I i
Table 104 : m lume of “\ X Haride (ml) from the titration of
single agii dn o prafidoxime chloride -boric acid
ani ‘\\ f the mixture solution { X) = I
' wuivalent volume (ml,)
Sample Mixed acids
Pralidoxime Mtthod B Method C
chloride _
] ._.-—_*“'é—1 ‘ “}-‘2 5.47
2 .70 5.42
3 5.71 5.39
4 5.75 541
5 5.47
Mean 5.43*
$.D.X10? 167 3.25

Sttvistical diffore j Ml’gﬂmnmg;mmms

‘I obtained ﬁ'am rhe multiple linear regression analysis of two-mixed weak
acids titration and G plot of single acid titration.



Table 105 : The equivalent volume of boric acid( ml) from the titration of single acid
solution and the solution of pralidoxime chloride -boric acid mixture.

: The approximate initial concentration ratio of the mixture solution (X) = 5.

Equivalent volume (ml.)
Sample Single acid Mixed acids
Boric acid G plot Method A Method B Method C
1 9.62 9.39 9.39 938
2 962 940 9.40 945
3 963 9.39 9.39 9.39
- 9.66 E} 41 941 942
5 0.66 943 9.44
Mean 9.40* 9.42*
S.D.X10° J 1.50 2.73
b : atistical diffg erval between the equivale volumes
oblainad ‘i“;’? ssiomamalysis of two-mixed weak
acids titrafic ’ {
Table 106 : The guivdlent do ve-of didon x jde fmﬂ from the titration of
itiaf com \ /' the mixture solution ( X) = 5.
— ¥¢ w plume (ml.)
Sample Mixed acids
Pralidoxime Method B Method C
chloride
1 pore—— = 2.56
2 2.54
3 2.37
4 2.37
5 2.34
Mean 2.44%
S.D.X10* 9.39

‘% tistich Hif rﬂ ‘;m Hmc:lwmmm@wm ent volumes

o
q obtained from the multiple linear regression analysis of wo-mixed weak
acids titration and G plot of single acid titration.




Table 107 : The equivalent volume of boric acid (ml) from the titration of single acid
solution and the solution of pralidoxime chloride -boric acid mixture.
: The approximate initial concentration ratio of the mixture solution (X) = 10.
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Equivalent volume (ml.)
Sample Single acid Mixed acids
Boric acid G plot Method A Method B Method C
1 19.02 18.45 18.45 18.26
2 19.10 18.48 18.48 18.22
3 19.13 18.41 18.41 18.32
4 19.14 18.40 18.40 18.24
5. 19.17 AN 8 18.43 18.30
Mean _ 19,11 ‘x“ Hf;_{,' ) 18.43* 18.27*
S.D.X10° L — 5 2.87 3.17
" : Statistical Jyere et idence milgrval between the equivalent volumes
obtainetd™rogihg rossion dAndlysis of iwo-mixed weak
acids tiigghion 4 'f i diou.
Table 108 : Thedquidlert volume of pralidoxime ide (ml) from the titration of
single agid olulion apd the solufion ef pralidoxime chloride -boric acid
: The approxiina i enty atie o, the mixture solution ( X) = 10.
Jent volume (ml.)
Sample » Mixed acids
Pralidoxime S e Method B Method C
chloride - E— v
1 2.54
2 2.58
3 2.62
4 2.69
5 2.69
Mean : . 2.62*
S.D.X10* ¥  0.80 1.15 2.79 5.95
¢ s -

ol N | O ‘i" y 'f""".' N
" ‘ ifferen ""' -'.!" erval be =4 a‘ nt volumes

alistica M
9 obtained from the multiple linear regression analysis of two-mixed weak
acids titration and G plot of single acid titration.
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Table 109 : The equivalent volume of boric acid (ml) from the titration of single acid
solution and the solution of pralidoxime chloride -boric acid mixture.
: The approximate initial concentration ratio of the mixture solution (X) = 0.2.

Equivalent volume (ml.)
Sample Single acid Mixed acids
Boric acid G plot Method A Method B Method C
1 2.00 2.00 2.00 2.00
2 1.97 1.99 1.99 1.99
3 1.98 ' .02 2.02 2.02
4 1.99 \, g 1.99 1.97
5 1.99% -.:-Q:*h A 1.99 2.02
Mean | =--.. Lo  2.00 2.00
S.D.X10? : 25 s— 1.17 1.90

\\\&\

bemween the equivalent volumes
ALy,
"u Ak e\m\ - alysis of wo-mixed weak

. : Statistical i
obiag e
acids g

Table 110 : The le (ml) from the titration of

a 3 W“\x lidoxime chloride -boric acid

| ¥, w
ifid ‘f \\. atio af the mixture solution ( X) = 0.2,

valent volume (ml.)
Sample ed acids
Pralidoxime Cl d A 1 Method B Method C
1 X J9.28 9.30
2 9.33 9.25
3 9.33 9.32
4 : ; 9.32 9.31
5 gfalely M 1 1latat-d 9.31
Mean - p36 L] 11 l9g 9.30*%
spxi0? ¥ : | j 194 2.48
4_a_uﬁﬁ_4. - £y 1Q 100 o1/ n ol
b bkd N | Vi Tevo

8 * : Statistical difference at 95 % confidence .'m:enuf between the equivalent volumes
obtained from the mulitiple linear regression analysis of two-mixed weak
acids titration and (; plot of single acid titration.
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Table 111 : The equivalent volume of boric acid (ml) from the titration of single acid
solution and the solution of pralidoxime chloride -boric acid mixture.
: The approximate initial concentration ratio of the mixture solution ( X) = 0.1.

Equivalent volume (ml.)
Sample Single acid Mixed acids
Boric acid G plot Method A Method B Method C
| 1.95 2.29 2,29 2.29
2 1.97 2.32 232 2.31
3 1.98 W32 2.25 2.26
4 1.99 2.25 2.23
5 1.99 -.. :‘ L / 2.23 2.34
Mean 9 e — 227+ 2.29+%
S.D.X10° ! 3.25 3.83

obras e K‘\QK*\ malysis of two-mixed weak
acids tigfatigh *’:\5‘:\” on.

i "'r\\

single acfd s ! ) ‘mecHorids—bo:icdcid mixture.

\1
;2 Srarr.m ; /// ‘\\\‘\\&\ albetweentheequivalent volumes

>nt volume (ml.)
Sample Mixed acids

Pralidoxime Cl | = - : Method C

1 R e > +43. 18.88

2 i ' 19.06

3 19.01

4 : 18.80

5 1394 — ; 18.97
Mean (o -’ : , r” : 3 18.94*

S.D.X10* 2l 2 J I i : 9.31
Q'W.;lﬁaﬂlﬂeim Nauf:;legl n m a i‘ valent volumes

obtained from the multiple linear regression analysis of two-mixed weak
acids titration and (; plot of single acid titration.
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Table 113 : The equivalent volume of procaine hydrochloride (ml) from the titration of
single acid solution and the solution of lidocaine hydrochloride -procaine
hydrochloride mixture.
: The approximate initial concentration ratio of the mixture solution (X) = I.

Equivalent volume (ml.)
Sample Single acid Mixed acids
Procaine G plot Method A Method B Method C
hydrochlonde

l 1.92 1.91 1.91 1.91

2 1.91 1.92 1.92 1.93

3 1.92 92 1.92 1.92

4 1.9 1.92 1.92

5 1. 1.91 1.91

Mean : : 1.92 1.92

$.D.X10? e 0.55 0.84

*  : Satistical di ; c " ' en the equivalent volumes

obtained uifinde fintecr 0 is of two-mixed weak
acids litration Dipt gf sing. i
E2 ﬁ'
Table 114 : The aleng dar oride (ml) from the titration of
single aci, ' / ! ine hydrochloride -procaine
: Thea ! it g ;,g i io of the mixture solution ( X) = 1.
LA volume (ml.)
Sample : xed acids
Lidocaine vietho thod B Method C
hydrochloride —
1 077 ‘ § 1.77 1.72
2 '1‘7'? 1.72 1.78 1.72
3 1 1.71
: AUBANENENENE | in
5 1.78 1.71 1.7 1.71
M : ¢ J1* & 177 &/ 1.71*
SRR P R T
|
. : Statistical difference at 95 % confidence interval berween the equivalent volumes

obiained from the multiple linear regression analysis of two-mixed weak
acids titration and G plot of single acid titration.
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Table 115 : The equivalent volume of procaine hydrochloride (ml) from the titration of
single acid solution and the solution of lidocaine hydrochloride -procaine
hydrochloride mixture.
: The approximate initial concentration ratio of the mixture solution (X) = 5.

Eguivalent volume (ml.)
Sample Single acid Mixed acids
Procaine G plot Method A Method B Method C
hydrochlonde
I 9.49 - - -
2 9.48 7 = " .
3 " =
4 - -
5 e =
Mean - -
S.D.X10* = -
e : Statistical dif een the equivalent volumes
obtained from the malviis of two-mixed weak
acids titration ghd
- & not determine’ eak acid mixturwe could not be
found by using m c& precipitation occur.

Table 116 : The equi
single acid 3

FHCE

irachloride (ml) from the titration of
locaine hydrochloride -procaine

e ratio of the mixture solution { X) = 5.

m€ (ml.)
Sample pixed acids
Lidocaine ' Method C
hydrochloride
1 -
2 ;
3 5
4 .
5 y

obtained from the multiple linear regression analysis of two-mixed weak
acids titration and G plot af single acid titration,

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

- : not determine ,the resulis from the titration of binary weak acid mixturwe could not be

Sound by using multiple linear regression analysis since precipitation occur,
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Table 117 : The equivalent volume of procaine hydrochloride (ml) from the titration of
single acid solution and the solution of lidocaine hydrochloride -procaine
hydrochloride mixture.
: The approximate initial concentration ratio of the mixture solution (X) = 0.5.

Equivalent volume (ml.)
Sample Single acid Mixed acids
Procaine G plot Method A Method B Method C
hydrochloride
I 1.92 1.91 1.91 1.91
2 1.91 1.92 1.93
3 1.92 1.92
4 1.92 1.92
5 1.91 191
Mean 1.92 1.92
$.D.X10* 0.55 0.84
* : Statistical difjel / {é "\\\\\ cen the equivalent volumes
obtained from thém ' .'.‘a rwa-ntixed weak

acids titratiognd & .rf

.k\\ S

M

Table 118 : The lerd vol -__, ¥
single acid u, .- ; 1 idocaine hydrochloride -procaine

iﬂ

: The approxiy once o of the mixture solution ( X) = 0.5.

volume (ml.)
Sample _ 1"-—'.. o amds
Lidocaine A Method C
hydrochloride
1 lLb 53 ﬁ 3.53 3.51
2 % 3.53 3.50
; B %I {E)
s AUBENHNBN - 550
5 3.53 3.51 3.52 - 3.51
3352 3.50*
e ulTneay o
q
* : Statistical difference at 95 % confidence interval between the equivalent volumes

obtained from the multiple linear regression analysis of two-mixed weak
acids titration and G plot of single acid titration.



Table 119: The results from the titration of binary weak acid mixtures
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Weak acidic mixtures conc[::lt;iaﬁon ApKa Results Slope|Slope
ratio (X) Method Method|Method| A* | B**
A B C
1. Neutral weak acid + Neutral weak acid
Benzoic acid + Pivalic acid 093 | X V X 10.23(0.32
Benzoic acid + Pivalic acid 093 | X v X (054023
Benzoic acid + Pivalic acid X v X 1067|023
Benzoic acid + Pivalic acid X X X 1.95|045
Benzoic acid + Pivalic acid X v X 1026046
Benzoic acid + p-nitrophenol V \ v [0.31]037
Benzoic acid + p-nitrophenol X \" X 1091024
Benzoic acid + p-nitrophenol X V X 11.30{0.23
Benzoic acid + p-nitrophenol y v v 1027046
Benzoic acid + Boric acid 1R v | ¥ |035]03s
[Benzoic acid + Boric acid X y X |132]0.28
enzoic acid + Boric aﬁ v X [1.62(0.20
enzoic acid + Boric acfd u EJ ’J v' EJ wﬁ w 8;:3 ? X X |3.88|0.23
micacid+ﬂlm aqn‘ij W’]"Jsﬂ J’:‘ élﬂ v [0.23047
Pivalic acid + p-Nitrophenol 1 204 | X v X [044(043
Pivalic acid + p-Nitrophenol 5 204 | X v X [1.060.32
Pivalic acid + p-Nitrophenol 10 204 | X v X ]1.51]029
Pivalic acid + p-Nitrophenol 0.2 204 | X Y X 1025]1.06
IPiva]ic acid + p-Nitrophenol 0.1 2.04 X X X [020]2.18
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Table 119 (continue) : The results from the titration of binary weak acid mixtures

Weak acidic mixtures Inital
concentration| ApKa Results Slope|Slope
ratio (X) Me;hud Megmd Meéhod A* | B**
Pivalic acid + Boric acid 1 409 | v v |0.46|0.45
Pivalic acid + Boric acid X «.’ X 143029
Pivalic acid + Boric acid X v X 1.77 1 0.26
Pivalic acid + Boric acid X ¥ X |2.78(0.26
Pivalic acid + Boric acid X V X [023(1.03
Pivalic acid + Boric acid X X X (022|264
Nitrophenol + Boric acid X V X 1062065
Nitrophenol + Boric acid X Y X 124032
-Nitrophenol + Boric acid X v X |1.560.31
Nitrophenol + Boric acid X X X (322|044
Nitrophenol + Boric acid ) X | X 1028|113
Nitrophenol + Boric acid %4 7 X X X 1025|200
¢ o tJ w |
. Neutral weak acid +Iiydﬂeg am . 7] j w EJ ’] ﬂ i
nzoic acid +Pralidex ide : ~ A ' HJ v ]032]037
ok 138151 1 DR A N
nzoic acid + Pralidoxime chloride 10 3.88 X v X 1.5510.20
enzoic acid + Pralidoxime chloride 15 3.88 X X X (275|023
enzoic acid + Pralidoxime chloride 0.5 3.88 v v v 1026053
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Table 119 (continue) : The results from the titration of binary weak acid mixtures

Weak acidic mixtures [nital

concentration | ApKa Results Slope|Slope

ratio (X) MethodMethodMethod| A* | B**

B C

Pivalic acid + Pralidoxime chloride 1 295 V v v |0.53|048
Pivalic acid + Pralidoxime chloride . 295 X v X |1.10(027
Pivalic acid + Pralidoxime chlorideq_ ‘:-. X v X (157|025
Pivalic acid + Pralidoxime chlori § X X X 13.00(0.29
Pivalic acid + Pralidoxime chloridgs X v X (025118
ivalic acid + Pralidoxime chlog X X X 0241213

Nitrophenol + Pralidoxime chlgfid X v X 1038|051
Nitrophenol + Pralidoxime chlogitle X v X [0.74]032
p-Nitrophenol + Pralidoxime chlorige .~ X v X 10.83(0.28
p-Nitrophenol + Pralidoxime chiuride 4 ' X X X 243|040
- Nitrophenol + Pralidoximial X v X 029115
p-Nitrophenol + Pralidoxime u!ia X X X 10.23]2.00

P

Pralidoxime chloride + Hbyaéijiq v' 7] j w Eil;l :; 2 X ]0.67 067
i QRGN T UM INYAGY | = |1
Pralidoxime chloffide + Boric acid 114 | X X | X |[163]0.40
Pralidoxime chloride + Boric acid 0.2 L14 | X V X 040125
[Pralidoxime chloride + Boric acid 0.1 1.14 X X X 1032|194
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Table 119 (continue) : The results from the titration of binary weak acid mixtures

N = no statistical diffre
volumes obtained
analysis of the titrati

X = statistical difference al

volumes obr Q
analysis of the g

ND = Not determine,the resi

‘ ’\\\\

O "".:ﬂ' on
s

Weak acidic mixtures Inital
concentration| ApKa Results Slope|Slope
ratio (X) Method|[Method|[Method| A* | B**
A B C
3. lonized weak acid + lonized weak aci
ILidocaine HCI + Procaine HCI S 12| x N X lo.771077
Lidocaine HCI + Procaine HCl ND | ND | ND |1.16]048
Lidocaine HCI + Procaine HC i X | ¥ | X |o054]092

\ erval between the equivalent

\ d Wirration and multiple regression

crice interval between the equivalent

\

ira n and multiple regression
i

on of binary weak acid mixtures

could not be found :Eg multiple | inegr regression analysis since precipitation

occr B YR INHUNINYINT

*

two-mixed weak acids solution.

The slop@lof the buffer regmn af the ﬂronger acid A ﬁ'am the titration curves

1 slope of the buffer region o

ﬁﬂ?ﬂ 188

the weaker acid ﬁ-om the titration curves of
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Table 120: The results of the stronger acid A from the titration of binary weak acid mixtures.

Weak acidic mixtures mnt:lg:ltua;tinn ApKa Results Slope
ratio (X) Me;.hod Mcgmd M&Ehod A*
1. Neutral weak acid + Neutral weak acid
Benzoic acid + Pivalic acid 1 093 | X v X 023
Benzoic acid + Pivalic acid X V X [0.54
Benzoic acid + Pivalic acid X v X |0.67
Benzoic acid + Pivalic acid X X X |1.95
Benzoic acid + Pivalic acid X v X 1026
Benzoic acid + p-nitrophenol v Vv ¥ 031
Benzoic acid + p-nitrophenol X v X |091
Benzoic acid + p-nitrophenol X 2 X 130
Benzoic acid + p-nitrophenol V 2 v 027
Benzoic acid + Boric acid ;_ : . V v v 035
Benzoic acid + Boric acid ﬂ i X 2 X 132
Benzoic acid + Boric acid _ X v X |1.62
enzoic acid + Boric aﬂ u El ’J VI : ‘)i X X |3.88
enzoic acid +a nﬁ:)i N ﬂﬁ , ﬁiﬁ ! ﬁ é/ g N 023
i aenIgi gy
ivalic acid + p-Nitrophenol 1 204 | X V X 1044
ivalic acid + p-Nitrophenol 5 204 | X *.’ X |1.06
ivalic acid + p-Nitrophenol 10 204 | X v X |15l
ivalic acid + p-Nitrophenol 0.2 204 [ X ~.’ X 025
Pivalic acid + p-Nitrophenol 0.1 204 | X v X |0.20
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Table 120(cont.): The results of the stronger acid A from the titration of binary weak acid mixtures.

Weak acidic mixtures cnncl:tlnt:;ﬁon ApKa Results Slope
ratio (X) MethodMethod|Method| A*
A B
Pivalic acid + Boric acid 1 4.09 V v 0.46
Pivalic acid + Boric acid X v X |143
Pivalic acid + Boric acid X v X | 177
Pivalic acid + Boric acid X X X |2.78
IPivalic acid + Boric acid X v X 1023
Pivalic acid + Boric acid X v X |022
p-Nitrophenol + Boric acid X v X 062
p-Nitrophenol + Boric acid X \ X |1.24
ip-Nitrophenol + Boric acid X vV X |1.56
pp-Nitrophenol + Boric acid £ X X X |3.22
p-Nitrophenol + Boric acid . £ X v X 1028
p-Nitrophenol + Boric acid ;r_:” X v X |025
ﬂ ,
fa v

2. Neutral weak acid +Mm ﬂjw El’] ‘j
Benzoic acid + Pralidoxime chigride _ | € 1 & ,j élﬂ N |o32
Benzoic acid + ﬂfﬁxﬂnﬁhﬁrﬁ ‘j NM f] ﬁ J ' X | Lo5
Benzoic acid + Pralidoxime chloride 10 3.88 X v X |155
nzoic acid + Pralidoxime chloride 15 3.88 X X X |275
Benzoic acid + Pralidoxime chloride 0.5 388 | V v [026
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Table 120(cont.): The results of the stronger acid A from the titration of binary weak acid mixtures.

Weak acidic mixtures mncléuntt?latiun ApKa Results Slope
ratio (X) Method|[Method|Method| A*
A B
Pivalic acid + Pralidoxime chloride 1 295 v v [0.53
Pivalic acid + Pralidoxime chloride 5 295 | X V X [110
Pivalic acid + Pralidoxime chloride ' p 295 | X | v | x |157
Pivalic acid + Pralidoxime chloridg X X X |3.00
Pivalic acid + Pralidoxime chlogides 7 X v X |0.25
Pivalic acid + Pralidoxime chiof -/ X v X |0.24
p-Nitrophenol + Pralidoxime gifforifle X V X 1038
p-Nitrophenol + Pralidoxime chforide X v X 10.74
Nitrophenol + Pralidoxime chlgfid b VoL 1 X \ X 10.83
tNltmphenol + Pralidoxime chloride Jﬁ X X X 243
pp-Nitrophenol + Pralidoxime chlori X Xl X 1029
p-Nitrophenol + Pralidoxim X Vo | X [023
ﬂ

Pralidoxime chloride ﬁnuaﬁ';l ‘Vl 7] ﬁ W EJ ﬂ i | X |o67
Pralidoxime chloride + Bnnc acid 5 LI.M X \ X |125
oA AASN 38 1811 B9107 | x |ies
ralidoxime chlo:'lide + Boric acid 0.2 1.14 X v X |040
ralidoxime chloride + Boric acid 0.1 1.14 | X R X (032
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Table 120(cont.): The results of the stronger acid A from the titration of binary weak acid mixtures.

Inital l
Weak acidic mixtures concentration| ApKa Results Slope
ratio (X) Method|Method|Method| A*

A B C

3. Ionized weak acid + lonized weak acid

Lidocaine HCI + Procaine HCI
12 | ND ND ND |[1.16
X v X 054

Lidocaine HCI + Procaine HCI
Lidocaine HCI + Procaine HCI

V' = no statistical differg al between the equivalent

volumes obtained Wration and multiple regression
analysis of the titrgfioglafacst
X = statistical differencgl interval between the equivalent

volumes obtained from G # acid titration and multiple regression

analysis of the tit

ND = Not determi ; .;d weak acid mixtures

could not be dind by m igression analysis since precipitation
) i¥

occur.

* = The .n'aﬁ %@W W§ Wﬂﬁm the titration curves

of two-nmiited weak acids sol mmm

Qﬁqﬂﬂﬂ‘immﬂ’]?ﬂﬂﬂﬁﬂ
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Table 121:The results of the weaker acid B from the titration of binary weak acid mixtures.

Weak acidic mixtures Inital
concentration | ApKa Results Slope
ratio (X) Method | Method|Method| B**
A B c

1. Neutral weak acid + Neutral weak acid
Benzoic acid + Pivalic acid 0.93 v v v 1032
Benzoic acid + Pivalic acid \’ v Vo023
Benzoic acid + Pivalic acid V | v [023
Benzoic acid + Pivalic acid X X X |045
Benzoic acid + Pivalic acid v v v |046
Benzoic acid + p-nitrophenol v 8 v |037
Benzoic acid + p-nitrophenol \ V v 024
Benzoic acid + p-nitrophenol 197 | V v |0.23
Benzoic acid + p-nitrophenol V v v 046

\Z

Benzoic acid + Boric acid ﬂ R V v 035
Benzoic acid + Boric acid 502 | V v |0.28
mmmomﬂuﬁj’g i Wﬁw Stﬁl V| V| oo
enzoic acid + Boric am X X X [0.23
e PANNTUIARAYAE | ¢ fow
Pivalic acid + p-Nitrophenol 5 204 | A v v |0.32
Pivalic acid + p-Nitrophenol 10 204 | o V v 029
IPivalic acid + p-Nitrophenol 0.2 204 | V v o |1.06
Pivalic acid + p-Nitrophenol 0.1 204 | X X X |218
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Table 121(cont.): The results of the weaker acid B from the titration of binary weak acid mixtures.

Weak acidic mixtures con::lit:;tion ApKa Results Slope
ratio (X) MethodkMeﬂmd Method| B**
A B G
Pivalic acid + Boric acid 1 4.09 Y v Al 0.45
Pivalic acid + Boric acid v v v [0.29
PPivalic acid + Boric acid V y v 1026
|Pivalic acid + Boric acid X% X X 10.26
Pivalic acid + Boric acid v v v 103
Pivalic acid + Boric acid X X X |264
p-Nitrophenol + Boric acid V v v 065
p-Nitrophenol + Boric acid e 2 v 032
p-Nitrophenol + Boric acid 'J v v 031
p-Nitrophenol + Boric acid X X X 1044
Ip-Nitrophenol + Boric acid v v v |13
P—Nitmphenul + Boric acid ' X X X |2.00
¢ o
YITETS W TS

2. Neutral weak acid + Iommd weakacd | @ 00 s -
i bbbVl 3 T VBRI AN Y | v fos
Benzoic acid + Pra]:domme chloride 5 388 | & \1' v |022
Benzoic acid + Pralidoxime chloride 10 3.88 4 + v 020
Benzoic acid + Pralidoxime chloride 15 3.88 X 4 . 0.23
Benzoic acid + Pralidoxime chloride 05 |38 | « N v [053
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Table 121(cont.): The results of the weaker acid B from the titration of binary weak acid mixtures,

Weak acidic mixtures cunclz:ltt?latiun ApKa Results Slope

ratio (X) Mcthod[Methud Method| B**

A B C
Pivalic acid + Pralidoxime chloride 1 2.95 v v 048
Pivalic acid + Pralidoxime chloride 5 295 | v v [027
Pivalic acid + Pralidoxime chloride 2.95 v v v |0.25
Pivalic acid + Pralidoxime chloride X X X 1029
Pivalic acid + Pralidoxime chlogids v V v [118
Pivalic acid + Pralidoxime chlefitlc X X X |2.13
p-Nitrophenol + Pralidoxime gifforid: v v Vo051
p-Nitrophenol + Pralidoxime chilbrig a v v |0.32
p-Nitrophenol + Pralidoxime chlgfids 2 \ v v |0.28
Nitrophenol + Pralidoxime chlorifle 4545 - 4 91| X | X | X |o40
tﬂitruphenol + Pralidoxime chloride ri" v V v |15
p-Nitrophenol + P'ra]idoxim. — X X X [2.00
)

Pralidoxime chloride + Boric acid ., : v v N 067
Pralidoxime chloride &ua&lq VI i 7]53 w E}la ‘i X |0.56
Pralidoxime chloride + Eloﬁc acid  |€ 10 114 | X X X [0.40
Pralidoxime chﬂcﬁﬂ:a ﬁtﬂ ‘j fJ lm f] '311(] ' ’] E’I v |125
|Pralidoxime ch]o‘rlide + Boric acid 0.1 1.14 X X X 119
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Table 121(cont.): The results of the weaker acid B from the titration of binary weak acid mixtures.

Inital
Weak acidic mixtures concentration | ApKa Results 1Sope
ratio (X) Method|Method|Method| B**

A B c

3. lonized weak acid + lonized weak acid
Lidocaine HCI + Procaine HCI

1.12 vV v v |0.77
.12 | ND | ND | ND |0.48
y Y v 092

Lidocaine HCI + Procaine HCI
Lidocaine HCI + Procaine HCI

V' = no statistical gefferdnok Bt 95%eonfideyce, interval between the equivalent

volumes obtainedifrain € plof-vf Single'\aeld titration and multiple regression

X = statistical differenc ﬁr;:‘f:l onifidlence Ninterval between the equivalent

volumes obtained from (7 . acid titration and multiple regression

analysis of t fre, tit

ND ‘“Nm‘derermf

oty weak acid mixtures

could not be found by

*gression analysis since precipitation

QCCUr,

** — The .n'rﬂ %é%rﬁﬁ W%ijeﬂé} ﬂr%; the titration curves of

two-mixBd weak acids sol wit‘m.
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Fig.10 : G plot for the titration of benzaic acid (equivalent volume = 4 mi) in
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Fig.16 : G plot for the titration of pivalic acid (equivalent volume = 20 ml) in 0.1 M
potassium chloride solution with 0.1 N sodium hydroxide solution.
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Fig. 18 : G plot for the titration of pivalic acid (equivalent volume = 30 ) in 0.1 M
potassium chlaride solution with 0.1 N sodium hydroxide soltstion.
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Fig.22 : G plot for the titration of p-nitrophenol (equivalent volume = 10 ml) in 0.1 M
potassium chloride solution with 0.1 N sodium hydroxide solution
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Fig. 24 : G plot for the titration of p-nitraphenol (equivalent volume = 20 ml) in 0.1 M
potassium chloride solution with 0.1 N sodium kydroxide solution.
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Fig.26 : G plot for the titration pralidoxime chloride (equivalent volume = 2 mi)
in 0.1 M potassium chloride solution with 0.1 N sodium hydroxide solution.



pH

G{H My x 10”

10.8
10.6
10.4
10.2

0.2
o

| L L L O L L L O L

-

/M i\ix\a .x

uﬂqwﬂwﬁ 4N
AN TR NN I Qat

0.3 | 0.4 | 0.5 T e
0.35 0.45 0.55 e

G

Fig. 28: G plot for the titration of pralidoxime chloride (equivalent volume = 6 mi)
in 0.1 M potassium chloride solution with 0.1 N sodium hydroxide solution.
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Fig. 30 : G plot for the titration of pralidoxime chloride (equivalent volume = 10 ml)
in 0.1 M potassium chloride solution with 0.1 N sodium hydroxide solution.
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Fig.32 : G plot for the titration of pralidoxime chloride (equivalent volume = 20 ml)
in 0.1 M potassium chloride solution with 0.1 N sodium hydroxide solution.
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Fig. 34 : G plot for the titration of pralidoxime chloride (equivalent volume = 30 mi)
in 0.1 M potassium chloride solution with 0.1 N sodium hydroxide solution.
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Fig. 36 : G plot for the titration of lidocaine hydrochloride (equivalent volume =2 ml)

in 0.1 M potassium chloride solution with 0.1 N sodium hydroxide solution.
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Fig. 38 : G plot for the titration of lidocaine hydrochloride (equivalent volume = 4 mi)

in 0.1 M potassium chiloride solution witk 0.1 N sodium hydroxide selution.
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Fig. 48 : G plot for the titration of boric acid (equivalent volume = 30 ml) in 0.1 M
potassium chloride solution with 0.1 N sodium hydroxide solution.
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Fig. 50 : G plot for the titration of procaine hydrochloride (equivalent volume = 2 mi)
in 0.1 M potassium chloride solution with 0.1 N sodium hydraxide solution.
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in 0.1 M potassium chloride solution with 0.1 N sodium hydraxide solution.
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Fig. 54 : Titration curve of the mixture of benzoic acid and pivalic acid in 0.1 M
potassium chloride solution with 0.1 N sodiurn Rydroxide solution. The
approximate initial concentration ratio (X) = 5.
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Fig. 56 : Titration curve of the mixture of benzoic acid and pivalic acid in 0.1 M
potassium chloride solution with 0.1 N sodium hydraxide solution.
The appraximate initial concentration ratio (X) = 15.
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Fig. 58 : Titration curve of the mixture of benzoic acid and p-nitrophenol in 0.1 M
potassium chloride solution with 0.1 N sodium hydroxide solution.
The appraximate initial concentration ratio (X) = I.
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Fig. 60 : Titration curve of the mixtare of benzoic acid and p-nitrophenol in 6.1 M

potassium chloride solution with 0.1 N sodium kydroxide solution.
The approximate initial concentration ratio (X) = 10.
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Fig. 64 : Titration curve of the mixture of benzoic acid and boric acid in 0.1 M
potassium chloride solation with 0.1 N sodium hydraxide solution.
The approximate initial concentration ratio (X) = 10.
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Fig. 66 : Titration curve of the mixture of benzoic acid and boric acidin 0.1 M
potassium chloride solution with 0.1 N sodium hydroxide solution,
The approximate initial concentration ratio (X) = (0.5,
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Fig. 68 : Titration curve of the mixture of pivalic acid and p-nitrophenol in 0.1 M
potassium chloride solution with 0.1 N sodium hydroxide solution.
The approximate initial concentration ratio (X) = 5.
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Fig. 70 : Titration curve of the mixture af pivalic acid and p-nitrophenol in 0.1 M

potassium chloride solution with 0.1 N sodium hydroxide solution.
The approximate initial concentration ratio (X) = 0.2.
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Fig. 72 : Titration curve of the mixture of pivalic acid and boric acid in 0.1 M
potassium chloride solution with 0.1 N sodiurit hydroxide solution.
The approximate initial concentration ratio (X) = 1.
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Fig. 74 : Titration curve of the mixture of pivalic acid and boric acid in 0.1 M
potassium chloride solution with 0.1 N sodium hydroxide solution.
The approximate initial concentration ragio (X) = 10.
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Fig. 76 : Titration curve of the mixture of pivalic acid and boric acid in 6.1 M
chloride solution with 0.1 N sodium hydroxide solution.
The approximate initial concentration ratio (X) = 0.2.
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Fig. 78 : Titration curve of the mixture of p-nitrophenol and boric acid in 0.1 M
potassium chloride solution with 0.1 N sodium hydroxide solution.
The approximate initial concentration ratio (X) = 1.
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Fig. 80 ; Titration curve of the mixture of p-nitrophenol and boric acid in 0.1 M
potassium chloride solution with 0.1 N sodium hydroxide solution.
The approximate initial concentration ratio (X) = 10.
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Fig. 82 : Titration curve of the mixture of p-nitrophenol and boric acid in 0.1 M
potassisum chloride solution with 0.1 N sodium hydrexide sobuation.
The approximate initial concentration ratio (X) = 0.2.
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Fig. 84 : Titration curve of the mixture af benzoic acid and pralidoxime chloride
in 0.1 M potassium chloride solution with 0.1 N sodium hydraxide solution.
The approximate initial concentration ratlo (X) = 1.
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Fig. 86 : Titration curve of the mixture of benzoic acid and pralidoxime chloride
in 0.1 M potassium chloride solution with 0.1 N sodium hydraxide solution.
The approximuate initial concentration ratio (X) = 10.
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Fig. 88 : Titration curve of the mixture of benzoic acid and pralidaxime chloride
in 0.1 M potassium chloride solution with 0.1 N sodium hydroxide solution.
The approximate initial concentration ratie (X) = 0.5,
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Fig. 90 : Titration curve of the mixture of pivalic acid and pralidoxime chloride
in 0.1 M potassium chloride solution with 0.1 N sodium hydraxide solution.
The appraximate initial concentration ratio (X) = 5.
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Fig. 92 : Titration curve of the mixture of pivalic acid and prafidoxime chloride
in 0.1 M potassium chloride solation with 0.1 N sodium hydraxide solution.
The appraximate initial concentration ratio (X) = 15.
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Fig. 94 : Titration curve of the mixture of pivalic acid and pralidoxime ehloride

in 0.1 M potassium chloride solution with 0.1 N sodium hydroxide solution.
The appraximate initial concentration ratio (X) =0.1.
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Fig. 96 : Titration curve of the mixture of p-nitrophenol and pralidoxime chloride
in 0.1 M potassium chloride solution with 0.1 N sodium hydroxide solution.
The approximate initial concentration ratio (X) = 5.
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Fig. 98 : Titration curve of the mixture of p-nitrophenol and pralidoxime chloride
in 0.1 M potassium chloride solution with 0.1 N sodium hydroxide solution.
The approximate initial concentration ratie (X) = 15.
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Fig. 100 : Titration curve of the mixture of p-nitrophenol and pralidoxime chloride
in 0.1 M potassium chloride solution with 0.1 N sodium hydroxide solution.
The approximate initial concentration ratio (X) = 0.1.
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Fig. 102 : Titration curve of the mixture of pralidoxime chloride and boric acid
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in 0.1 M potassium chloride solution with 0.1 N sodium hydroxide solution.

The approximate initial concentration ratio (X) =I.
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Fig. 104 : Titration curve af the mixture of pralidoxime chloride and boric acid
in 0.1 M potassium chloride solution with 0.1 N sodium hydroxide solution.
The approximate initial concentration ratio (X) = 10.
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Fig. 106 : Titration curve of the mixtare of pralidoxime chloride and boric acid
in 0.1 M potassium chloride solution with 0.1 N sodium hydroxide solution.
The approximate initial concentration ratio (X) = 0.1.
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Fig.108 : Titration curve of the mixture of lidocaine hydrochloride and procaine
hydrochloride in 0.1 M potassium chloride solution with 0.1 N sodinm
hydroxide solution.

The approximate initial concentration ratio (X) = 5.
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