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Fig. 1 Absorption spectra in tetrabromophenol-
phthalein ethyl ester (TBPE-H) in mixed

solvents (chloroform and ethanol)
TBPE-H : 1.0x10-5 M; Ethanol (%) : (1) 0,

(2 20, (3) 30, (4) 40, (6) 50, (6) 60, (N
70, (8) 100

I, &A:reERAA-TA - LVRAERTICHRT S TBPE-H 0REEE) 297

nm MECSRINEERRT. chboHEELY, BAR
grhciz, TBPE-H of&fBI2EHTHL L0
%, Table 1 K FEBEEAC I 5B F 2T
B AMEV BT &, 600 nm AT ORIV R PRI &
BEMACHD, BIGENEL B2 E00%.

Table 1 Maximum wavelength and absorbance
of TBPE-H in organic solvents
Amax/nm
Solvent ——— Ao
S.wW.2) L.W.p)

Chloroform (CF) 403

CF +methanol (40%) 380 602 0.85

CF +ethanol (40%) 405 604 0.40

CF +1-propanol (40%) 415 605 0.22

CF +1-butanol (40%) 415 606 0.09
(80%) 415 606 0.36*

CF + nitrobenzene (80%) 608 0.18*

CF+MIBK (80%) 407 613 0.11*

a) At shorter wavelength; b) At longer wavelength;
¢) Absorbance at Amax of the longer wavelength
TBPE-H=1.0%10-3M (*: TBPE-H=2.0x10-5M)
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Fig. 2 Relations between (a) absorbance, (b)
conductivity and concentration of alcohols
in chloroform
TBPE-H :1.0x10-5M; Alcohol : O metha-
nol, @ ethanol, ¥ l-propanol, ¥ 2-propanol,
& 1-butanol, € 2-methyl-2-propanol
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Fig. 3 Relation between log R and logarithm of

concentration of alcohols (S)

Co(TBPE) : 1.0x10-5M; Alcohol (S) :
O methanol, @ ethanol, ¥ 1-propanol, ¥ 2-
propanol, <> 1l-butanol, 4 2-methyl-2-pro-
panol

Table 2 Equilibrium constants and solvation
number (m+n) of alcohol

Solvation

Alcohol number (m2-+7) log Ki log Kat
Methanol 3.9 —-2.4 —-7.1
Ethanol 4.4 -3.6 -7.6
1-Propanol 4.3 —3.6 —6.6
2-Propanol 3.4 —-3.6
1-Butanol 4.7 —4.4 —6.4
2-Methyl-2-propanol 3.3 —4.6

T Obtained in pure alcohols.
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Fig. 4 Conductivity of TBPE solution

Alcohol : O methanol, @ ethanol, ¥ 1-pro-
panol, ¢ 1-butanol; — : TBPE'K, ----:
TBPE-H :

Table 3 Equivalent conductivities (2~ cm? mol-?)

Aos Ay A5 Methanol Ethanol 1-Propanol 1-Butanol
AT ®) 52.45t  23.57t 12.7 8.5
AY (H*) 146.2t  62.80t 34.5 23.3
Ao (TBPE-K) 79.3 31.9 18.1 12.2
A (TBPE-) 26.9 8.3 5.4 3.7
Ao (TBPE-H) 173.1 71.1 39.9 27.0

t Values cited from the Ref. (9).
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Color-change behavior of tetrabromophenol-
phthalein ethyl ester in mixed solvents of chlo-
‘roform and alcohols. Yasuhiro Hosor and Shoji
Motromizu (Department of Chemistry, Faculty of
Science, Okayama University, 3-1-1, Tsushima-naka,
Okayama-shi, Okayama 700)

Color change of tetrabromophenolphthalein ethyl
ester (TBPE-.H) in several alcohols and their mixtures
with chloroform was studied. TBPE-H shows maxi-
mum absorption at 430 nm in chloroform, while it
shows the maximum absorption near 600 nm in mixed
solvents of chloroform and alcohols. The absorption
near 600 nm was considered to be due to ion-pair
formation. The formation of the ion pair and its
dissociation reaction are considered as follows.

K
TBPE-H+ (m+n)S == TBPE (mS) - -H (1S) +

K,
TBPE (mS) - -H (1S) * == TBPE(mS) - +H (nS) +

where S is an alcohol. Ion-pair formation constants
(K;) and dissociation constsnts (K43) were obtained using
methanol, ethanol, propanol and butanol as solvation
molecules by spectrophotometry and conductometry.
The solvation numbers obtained were 3.3 to 4.7, and
the values of log K; were —4.6 to —2.4. The values
of log K4 obtained in pure alcohols were —7 to —6,
which indicates that little dissociation occurs.
(Received February 5, 1987)
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