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ABSTRACT

8-Naphthol is the most important dye intermediaters in the preparation of azo dyes, and is made by the alkali

fusion of B-naphthalene sulfonic acid with sodium hydroxide.

This study on sulfonation aimed at the production of S-naphthalene sulfonic acid and carried out in varying

temperatures between 130°-—160°C for about 8 hrs, where the initial mole ratio of sulfonic acid vs to napht-

halene was used 1:1.

Sampling was taken by the time intervals of 0.5 or 1 hr.

The unreacted sulfonic acid in the sample was

analyzed by titration with M/100 EDTA and both of a-and g-sulfonic acid which was produced during the re-

action was analyzed by using “Euwes’s solubility chart of Pb salt”.

From the result of this experiment, it was found that this reaction was nothing but a first order consecutive

reversible one though this reaction was expressed as follows,

“naphthalene+sulfonic acid==2a-naphthalene sulfonic acid+- water=—2g8-naphthalene sulfonic acid-+water”
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Table 1. Pb-Salt Solubility of Naphtha
lene Sulfenic Acid
Pb-Salt, gr [§0 %1y, o S| a-Sak, %
1. 008 0.515 155 15.5
2. 000 0.614 295 14.75
3. 000 0. 7097 435 14.5

Table 2. Quantities of Sulfon produced

i Quantities after
J)b Salt, gr Ether Extraction, gr Sulfon, i_‘r
8. 4721 8.352 0.12
4.216 4.1719 0. 0443
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Table 3. Quantities of Naphthalene
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T T Unsolved Quan}itigs of
, uantities Unsolve .
Fb-Salt, ¢ 8ith centri- |Pb-Salt by Differences
o fuged, g Titration, g
3. 0600 2. 2136 2. 2903 -+0. 0767
2. 000 1. 4264 1. 386 —0. 0404
1. 000 0.5172 0. 485 —0. 0322
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x=mole fraction of mixture present as sulfonic acid
or naphthalene at time t (—)

y=mole fraction of mixture present as a-naphthalene
sulfonic acid at time t {—)

z=mole fraction of mixture present as A-naphthalene
sulfonic acid at time t (—)

t==reaction time (hr}

T=reaction temperature (°K]

Ei=activation energy (kcal/mol]}

ki=specific rate constant for conversion [hr™'}

Kt=equilibrium constant for the formation (-]

a=ratio of forward rate constant for the consecutive
reactions [—)

f=a measure of the extant of approach to equilibrium
(=]

Ai=frequency factor (—)

{194 )

10.

51 B X K

Euwes: Rec. trav. Chim., 28.298(1909).
Spyskov and Ovsyankina: J. Gen. Chem. (U.S.
S.R) 16 1057 (1946).

Donald F. Othmer: Ind. Eng. Chem. 35 No. 3
326-329.

Akiyoshi Ito: Science and Ind, (Japan). 28, 6-8
(1954).

Elliot R. Alexander: Principle of Ionic Organic
Reactions (1950).

Howard. J. Lucas: Principle and Practice in Or-
ganic Chemistry P 74-75 (1949).

J. W. Petersen: Ind. Eng. Chem. Anal. Ed.,
15. 225 (1943).

. W. Fuchs. A. g. Sandhoff., Ind. Eng. Chem.,

Anal. Ed., 12. 507 (1940).

Gerard. N. Vriens; Kinetics of Coupled Revers-
ible Reactions., Ind. Eng. Chem. 46 669 (1954).
Hougen O.A., and Watson. K. M., Chemical
Process Principle. P.831. New York. John Wiley

& Sons (1947).

J.KIChE, Vol.6, No.4, Dec. 1968



