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Table 1. Conductance measurement in the titration of 100ml acid sample
and water with 5x10-* M HCl0,(f=1.0120) at 25°C

Sample HCIO, 2.5mé 5.0mé 7.5m¢ 10.0mé 12.5n¢
Water 1/R %10, (ohms™1) 0.186 0.673 1.14 1.60 2.01
Cx104(M) 1.2341 = 2.4095 3.5302 4.6000 ~5.6222
Benzoic acid 1/Rx10%(ohms™1) 1.19 1.52 1.87 2.23 2.59
CXx104(M) 1.2341  2.4095 3.5302 4.6000 5.6222
o-F Benzoic acid 1/R X 10%(ohms1) 2.02 2.34 2.67 2.98 3.31
CX10*(M) 1.2341  2.4095 3.5302 4.6000 5.6222
0-Cl Benzoic acid 1/R X 10*(ohms™*) 2.46 2.77 3.07 3.38 3.67
Cx10¢(M) 1.2341  2.4095 3.5302 4.6000 5.6222
o-Br Benzoic acid 1/Rx 10¢(ohins~1) 2.95 3.27 3.59 3.90 4.20
CX104(M) 1.2341 2.4095 3.5302 4.6000  5.6222
Table 2. Conductance measurement in the titration of 100ml acid sample
and 10% EtOH-water with 5x10-2 MHIO, M(f=0.9524) at 25°C
Sample HCIH, 2.5mé 5.0m¢ 7.5m¢ 10.0m¢ 12.5mé
10% EtOH-water 1/Rx10*(chms™?) 0.242  0.607 - 0.946 1.26 1.55
Cx10*(M) 1.1615 2.2676 3.3223 4.3291 5.2911
Benzoic acid 1/R % 10%(oams™1) 0.717 0.964 1.24 1.51 1.79
Cx10*(M) 1.1615 2.2676 3.3223 1.3291 5.2911
o-F Benzoic acid 1/Rx 10*(chms™1) 1.32 1.58 1.84 2.10 2.35
CXx10*(M) 1.1615 2.2676 3.3223 4.3291 5.2911
0-Cl Benzoic acid 1/RX104(ochms™*) 1.86 2.12 2.387 2.62 2.86
CXx10%(M) 1.1615 2.2676 3.3223 4.3291 5.291_1
o0-Br Benzoic acid 1/R X 10%(ohms™?) 1.94 2.20 2.45 2.70 2.94
Cx104(M) 1.1615 2.2676 - 3.3223 4.3291 5.2911
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Table 3. The K and pK values of benzoic acid, o-fluorobenzoic acid,
o-chlorobenzoic acid and o-biomobenzoic acid obtained by
conductometric method
wt. % of B.A. o-F B.A. 0-Cl B.A.. o-Br B.A. x b
EtOH EtoH
K pK K pK K pK K pK
0% 1.28X10"* 3.89 4.60X10°* 3.34 8.50X10"* 3.07 1.48Xx10~% 2.83 0 78.36
10% 5.01X10°% 4.30 2.69X10°* 3.57 7.34X10"* 3.13 8.21X10-* 3.09 0.0417 72.80
20% 2.16X107% 4.66 1.08X10"* 3.97 2.54X10"* 3.59 3.01x10~* 3.52 0.0891 67.00
30%  8.28X107% 5.08 3.67X10°% 4.44 1.01Xx10"* 3.99 1.18%x10-* 3.93 0.1413 61.10
40% 7.23%107% 5.14 2.11X10°° 4.68 5.43X10™° 4.27 6.30X10°% 4.20 0.2068 55.00
50%  6.86X107¢ 5,16 2.34X107° 4.63 3.43X107° 4.46 4.37x10-° 4.36 0.2811 49.00
60% 1.60X107¢ - 5.80 5.37X10°% 5.27 1.34X107°% 4.87 1.23X10-°* 4.91 0.3838 43.13
80% - - — — — — “— — 0.6100 32.84

1/R (ohms™ ) X104

Fig.

1
B

Cucra, X10°

1. Plot of 1/R vs. Cucig, in the

titration of acid samples(1x10-* M)
and pure water with 5x10-3 MHCIO,
at 25C.

A:

B:

C:

Titration of 100m¢ water with
perchloric acid.

Titration of 100#¢ benzoic acid with
perchloric acid.

Titration of 100m¢ o-F benzoic acid
with perchloric acid.

: Titration of 100n¢ 0-Cl benzoic acid

with perchloric acid.

. Titration of 100#¢ o-Br benzoic acid

with perchloric acid.
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1/R(ohms™ ") x10*

Fig. 2. Plot of 1/R vs.

Cuog, X10*

CHclo4 in the

titration of acid samples(1x10-3 M)
and 10% EtOH-water with 5x107* M
HCIO, at 25°C.

A:
B:

C:

Titration of 100mf 10% EtOH—water
with perchloric acid.

Titration of 100m¢ benzoic acid with
perchloric acid.

Titration of 100m¢ o-F benzoic acid
with perchloric acid.

: Titration of 100m¢ o~Cl benzoic acid .

with perchloric acid.

: Titration of 100m¢ o-Br beazoic acip

with perchloric acid.
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Table 4. Summary of substituent constants os for various solvent
composition at 25°C

wt. %of EtOH B.A. 0-FB.A. 0-CLA. o-Br B.A.
0 0 0.56 0.82 1.06
10 0 0.73 1.17 1.21
20 0 0.70 1.07 1.14
30 0 0.65 1.09 1.15
40 0 0.47 0.88 0.04
50 0 0.53 0.70 0.00
60 0 0.53 0.92 0.09




8 ’ JeH REEPIAR RE (o)

L5k
© 0%
* :20%
4 :30%
A 0%
o :50%
Lo m:60%
6k
Q
L]
a -
5 a =
e 0.5 L
4
RS
2+ oF oCt B
. S 0 g L 4L
. : 3 0.5 1o
———p
1/0x10?
. y . . . K
Fig. 5. Plot of pK's of benzoic acid vs. Fig. 6. Plot of(log —Kf—)s(=0's) vs. (log
D-1, B

K.
7{:—)520 (=0w)

Yok aYeAlAE B FAA AR 4% 0wl @%ﬂ oA ARALS
EAG. 2BelA 2k uhsh o) Aol AAdAL AW BLE 2 9
§OlAE AR AsAE F A % she ARAZAA S ADA7H eI

el Aol A Yol YA TAsh TREAA FI BT webA ARAY AAA Eape
@A HAqE ek 2 shel—RRRd A ARt 494 0-A%
TEANE DA A 2A2 AT AL 2957 B T 05

L

_>I,'

F‘:L
]

i

2 £ xXx B

. H.S. Harned and N.D. Embree, J. Amer. Chem. Soc., 57,1669(1935)

A.L. Bacarella, E. Grunwald and H.P. Marshall., J. Org. Chem., 20, T47(1955)

L.J. Minniek and M. Kilpatrick, J. Phys. Chem., 43, 259(1939)

H.S. Harned and B.B. Owen, “The Physical Chemistry of Electrolyte Solutions® 3rd.,

Reinhold publishing Corp. New York, N.Y.(1958) Chapt. 15

- E. Grunwald, J. Amer. Chem. Soc., 78, 4934(1951)

. E. Grunwald and B.J. Berkonitz, :bid., 73, 4939(1951)

. H,O. Spiveyy and T. Shedlovsky, J. Phys. Chem., 71, 2171(1967)

. J.0. Frohliger, R.A. Gartska, H.W. Irmin and 0 W. Stemard, Adnal. Chem., 40, 1408
(1968)

9. E.M. Wooley, D.G. Hurkot and L.G. Hepler, J. Phys. Chem., 74, 3908(1970)

10. K.P. Anderson, E.A. Bulter and E.M. Wooley, ibid., 75, 93(1971)

A W DN =
I

@ 3 N w»



Ne&—F BAWENA 924 4 225 A% 02409 BEER B Bk 9

11.
12.
13.

E.M.Wooley and L.G. Hepler, Anal. Chem., 44, 1520(1972)
K.P. Anderson, E.A. Butler and E.M. Wooley,J. Pkys. Chem., 77. 2564(1973)
E.M. Wooley and G.R. George, J. Solution Chem., 8, 119(1974)

14. K.P. Anderson, E.A. Butler and E.M. Wooley, J. Phys. Chem., 78, 2244(1974)

15.
16.
17.
18.
19.
20.

21.
23.

24.
25.
26.
27.
28.

C.C. Panichajakul and E.M. Wooley, ibid., 47. 1860(1975)

T. Shedlovsky and R.L. Kay., #bid., 60, 15(1956)

L.M. Schwartz and L.O., Howard, ibid., 74, 4374(1970)

L.M. Schwartz and L.O Howard, 7bid., 75, 1978(1971)

R.1. Gelb, Anal. Chem., 43, 1110(1971)

A.K. Mandal and S.C. Lahiri, Journal f. prat. Chemie, Band 319, hept 3, 1977.
8. 377~382

0. Popovych, Crit. Rev. Awal, Chem., 46, 2009 (1974)

R.C. Bates, “Determination of PH”, 2nd Ed., Chapter 8, Wiley Interscience, New York,
1973

S.C Lahiri ane S. Aditya, J. Ind. Chem. Soc., 51, 319(1974)

'L.S. Darken, J. Pkys. Chem., 63, 1007(1959)

C.W Davies, “lon Association”, Buterworths, London(1962)

M.S. Cho, S.K. Rhee and K.S. Rhee, J. Korean Chem. Soc., 25, 67(1981)

R.G. Bates, “H-Bonded Solvent Systems”, ed. by A.K. Convington and p. Jones, Tayler
and Francis Ltd, London, p.49(1968) '



10 Sem SR PR B ()
Studies on the Dissociation Constants of Benzoic Acid and
o-Substitued Benzoic Acid in Ethanol-Water Mixtures
In-Yae Chang
Dept of Food Technology
Gwangju Health Junior Colleger
> Abstract <

The dissociation constants of benzoic acid, o-fluorobenzoic acid, o-chlorobenzoic
acid and o-bromobenzoic acid have been determined at 25°C, in ethanol-water
mixtures containing 0, 10, 20, 30, 40, 50, 60 and 80 weight percent of ethanol
by the Gelb’s method involving titration of the acid sample and pure solvent with
perchloric acid reagent.

' From the results, the effects of solvent and substituent on the dissociation
have been diécussed. The pK values of acid samples increased with increasing
ethanol content in the mixtures. And hence, the ease of the dissociation was
guessed to be the following order; o-bromobenzoic acid o-chlorobenzoic acid>o—

fluorobenzoic dcid>>benzoic acid.



