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The granular precipitate obtained was quickly filtered
and dried at 45° under vacuum. Products (in sodium
salt form) absorb maisture guickly except in the
case where X =-H: ¥Y=-NH.A¢; Z=-H.
The crude product was dissolved in least amount of
water, acidified with hydrochloric acid. The free
acid filtered, washed free of chloride ions and air«
dried.

The compounds were moderately soluble In waters
completely soluble in DMF and insoluble in ether,
benzene, absolute alcohol, chloroform, acetone, ethy]
acetate, dioxane, hot methanol, CS,, CCl, and sparingly
soluble in acetic acid, These were purified by dissolv-
ing in least amount of hot DMF, treating with decolouris-
ing charcoal and precipitating by dilution with acetone.
The process was repeated several times to yield colour-
less products and the purity was tested by descending
paper chromatographic technique. The physico-
chemical properties of the compounds are given in
Table 1.

Preparation of 6 (or 7 or 8)-amino-2-(¢w-sarcosine)-
3 (orjand 6) sulpho (or disulpho)-1-naphthols (II)

6 (or 7 or 8) acetylamino-2-{eo-sarcosino)-3- (orf
and 6) sulpho (or disulpho)-1-naphthol (100g) was
refluxed gently with 20 ml of 509, hydrochloric acid
in 100 ml flask for two hours. To the boilling solution
was added 10 ml of 509 hydrochloric acid and the
refluxing was continued for two hours. A little
dzcolouring charcoal was added and the contents of
the flask were again heated for 10 min. The reaction
mixture was then cooled to room temperature, filtered,
neutralised with required amount of sodium hydroxide

solution and precipitates of respective amines were
filtered, washed well with cold water and air-dried.
The compounds are soluble in DMF, moderately soluble
in water and insoluble in acetone, These were puri-
hed by dissolving in DMF, treating with decolourising
charcoal and piecipitating by dilution with acetone.
The physico-chemical properties of the compounds
are given in Table 1,
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EVALUATION OF SOUND VELOCITY AND INTERACTION STUDY IN
TERNARY LIQUID MIXTURES
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ABSTRACT
Sound velocities have been predicted in the ternary liquid mixtures of chlorobenzene—carbon
tetrachloride methanol; chloroform-toluene-acetone; benzene-carbon tetrachloride--#-heptane and
n-butanol-benzene-n-hexane at 23°C, in the light of ideal mirning and Nomoto's relations. The
relative merits of both relations have been assessed.

INTRODUCTION

OMOTOS1:2 relation and ideal mixing relation®d
have been used to evaluate sound velocity of
binary liquid mixtures. However, ng attempt has
been made, so far, 0 ¢)mpare the relative merits

of both relations fo1r the evaluation of sound velocities
in terpary liquid mixtures. The aim of the present
study is to compare the relative merits of Nomoto’s
relation and ideal mixing relation in the case of ternary
solutions. Interaction in binary liguid mixtures have
been extensively studied by different workers®™2, I
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appears from the literature that no attempt has been
made to study the interactions in teinary liquid
mixtures. Here we have also fried to study the
interactions in ternary liquid systems,

THEORY

The Nomoto’s emirical relation of sound velocity
(#) in binary liquid mixtures has been extended to

ternary sysiems as,
R—-_=X1R1+X2R2 +X3R3 (1)

where R is related to the molecular weight M and
density p as,

- rﬂfulfaz P hlsf:;' (2)
17
The additive molar volume is given by
v =XV + X Ve + XoVs (3)

In the light of above equations

R\ (XIR,_ + X Rz + XER? s @

\v)  \XV+ XV + XV

The deviations from linearity are given by
AA = Aﬂﬂ o AE-E'I} (5}

where A may be R, u or ».

van Dael’s relation for adiaba*ic compressibility in
the light of Richardsen'*t and Blandamer’s’® assump-
tion can be extended to the terpary mixtures as follows ;

(8), + s —2— (8):

siiml tlﬁl

7’(1m1 Y(1m)

+ g =— (B.)s (6)

y(im}

The above equation holds true in the mmtures s
an jdeal one and also y, = yg == v, = V(im}' Using
the additional assumption that V, == V, == ¥V, ; cqu.
(6) takes the form

ﬂ, (o) Xt (ﬁ;]l -+ Xy (ﬂ,]: -+ X3 (ﬂ.)u- (7)

The sound vclocities with egns. (6) and (7) are respee-
tively,

XV + XaVa + XV 1 Vi

Mgty S e -|-.r. gl v p— -‘—ul S

XM+ X,ﬁ.f, 4 XM, {}rn} -‘-‘fﬂ-‘t

V,
= ——— 8
T ?Si }rf__..u; {‘63 ﬁfau (%)

and
| 1 1 X
X1M1+ Xﬁ M'},'l" XEME‘ Hz{im] Mlui
X X
R S (9)
.ﬁflug M;;Hg

where ¢ and y are the volume fraction and principal
scecific heat ratio 1espectively and gquantities with
suffixes 1, 2 and 3 refer to the component liquids,
1, 2 and 3 respectively.

RESULTS AND DISCUSSION

The wvalues of experimental sound velocitlies and
other essential data requined for the calcylation have
been taken from the literature'®, The experimental
sound velocity values were accurate to I 0-50%,
whereas the density values were accurate to two part
to 10°. Table I enlists the percentage deviation of
sound velocity computed frem Nomoto’s empirical

relatlon( ) rercentage deviation of R and V,

along with the experimental and theoretical sound
velocities predicted from Nomoto and ideal mixing
relation, for all the mixtures under present investi-
gation. An inspection of Table I shows that all the
quantities vary with composition of the mixtures.
Positive as well as negative deviation in R fron addi-
tive rule are observed in the case of systems 1II and
IV whereas the deviation are positive at all compo-
sittions for the systems I and If. Mowever, A% in
molar volume are positive for the systems I and II
while its sign is ~ve as well as —ve for the systems
11! and 1V, An inspection of Table I reveads that
Usomets YalUEs arein better agreement with the experi-
mental values for the systemsI and 1V, whereas in

systems 11 and I U, . is showing Detter agree-
mert, The ratio of uZ Juliny of last column of

Table T reveals that the magnitude of «f fully,
is appreciable and more than unity at some compo-
sition in case of ]l sysicms which conclude for a
possibility of molccular nteraction in the systoms.
The molecular interaction in the systems may be due to
the presence of strongly polar component, f.e., chloro-
form, methanel, acetone and tolvene in the systoms,
As it is evident from the svoriation of muagnitude of
ufw/uim; in system with the variation of compso-
sition of polar component that its magnitude is higher
at higher concentration of polar component.

On the basis of above discussion it may be concluded
that both relations predict sound  velocity satisfactory,
However, Nomoto’s values are in betier awu,cmt:m
with observed values. The variation of g pm{m}
with mole-fraction ¢ant be used to predict the intege
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TABLE 1

Maximum percentage deviation of the molecular sound velocity (R), the molar volume (), from linearil ¥, the
maximam percentage deviation of the sound velocity (u) from Nomoto®s empirical relation and the

- a 2
ratio Uy /H,m.

R
N millh _ - -

Chlorobenzene- Carbon tetiachloride-Metharol (23° C)

Chloro- Carbon (aAUU) (av/v) (AR/R) Uusp  Unomoto T ul .
benzene tetrachloride (7} (%) WA (m/s) (m/s) (m/s) ;‘l{:
(X)) (X>)

|

0-0 06 3-11 0-56 1-60 940 9710 1010 G- 86
0-1 0-5 3-40 0-65 2-35 983 1017 1047 0-88
0-2 0:4 3-29 0-82 1-92 1030 1065 1085 0-90
0-3 03 349 0-68 1-85 1076 1114 1122 091
0-4 0-2 1-59 1-19 1-62 1132 1150 1160 0-95
05 01 2-01 054 1-21 1191 1215 1198 0-98
0+6 0'0 1-57 0-54 1-06 1247 1266 1235 1-01
0+5 g-5 097 D-40 0-70 1100 1110 1116 0-97
0-0 00 0-00 0-00 0-00 1133 1132 1133 1-G9
1-0 0-0 0-CO 0-C0 0-00 1304 1303 1304 1-00
0-0 1<0 0-0Q 0-00 0:00 928 928 928 1-00
Chloroform-Toluene- Acetone (23° C)

Chloroform Toluene (AUU) (Av/v)  (AR/R) “oxp Unomote ¥ lgrp
(73 9, (73) (m/s) (m/s) (m/s) “?

0-0 0-6 —14-64 4+ 45 0-0C 1296 1130 1272 1-03
0-1 0-5 —16-80 0-42 0-04 1242 433 1240 1-00
0:2 0-4 0-08 0-47 1-12 1194 1217 1208 0-97
0-3 03 3-28 1-10 Z2-15 1145 1183 1176 0-94
C-4 0-2 3-70 1-17 2-41 1108 1150 1144 0-93
0-5 0-1 3-42 0-87 2-02 1074 1112 1113 0-93
06 0-0 3-71 0-56 1-80 1034 1073 1081 0-91
05 0-5 2:93 0-26 1-25 1141 1175 1161 0-96
1-0 00 0-00 0-00 0-00 1200 1199 1200 1-00
0:0 1-0 0-00 0-00 0-00 1320 122¢ 1320 1-00
1-0 g-0 0-00 0-00 0-00 1002 1601 1092 1-00

Benzene-Carbon tetrachloride-Heptane {(23° C)

Benzene Carbon (ATUU) (Av/v)  (AR/R) Uesp U comote Usin "ég_,
(X,) tetrachloride (X,) (%) (%) (%) (m/s) (m/s) {m/s) u?
0-1 06 0-73 0-60 —0-29 988 995 982 1-0]
0-1 05 21-91 —0+52 7:43 1016 1301 1021 0-99
0-2 0-4 —53-86 —12-87 —0-58 1052 684 1059 0-98
0-3 0-3 0-64 —6:04 —0-86 1089 1082 1097 0-98
0-4 0-2 1-63 —0-63 —117 1131 1112 1136 0-99
05 0-1 3-00 —0-60 —1-6D 1179 1145 1099 1-16
06 0-0Q 4+46 —0-49 —1-96 1230 1177 1212 1-02
D5 05 3:-29 0-05 1:05 1064 1100 1119 0-90
00 0-0 0-00 0-00 0-00 1065 1065 1065 1-00
1:0 0-0 0-30 0-60 0-00 1310 13C6 1310 100
0-0 1-0 0-00 0-CO 0-00 92.8 927 928 100

A —

==
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TAaBLE I (Cantd)

n-Butanol-Benzene-#-Hexane (23°C)

n-Butancl Benzene (AUIU) (Av/v) (AR/R) Uoxp U somoto g Ugyp
(X3) (X2) (%) (0) {75) (/s) (m/s) (m/s) T
02 05 0-08 —0+57 —0-42 1227 1232 1252 0-96
63 04 ~0-07 —0-15  —0°37 1227 1226 1252 0-96
0- 4 0-3 0-05 032 —0-29 1226 1226 1252 0-95
0-5 02 0-35 —0-19  —0-07 1223 1227 1253 0-95
0-7 0-0 0-12 D-15 0-11 1230 1228 1254 (3-94
06 02 1-23 —0-22 0-19 1242 1258 1274 0-95
05 0-5 1-78 —0-27 0-32 1289 1312 1312 0-96
0-0 0-0 0-00 0-00 0-0C 1113 1113 1112 1-00
{-0 0-0 0-01 —0-87 009 1315 1314 1315 1-00
0-0 1-0 0-84 027  0-00 1319 1299 1310 1-00

pp— g —
e

actions in the ternary solution, especially in these
cases where properties other than sound velocity and
density are not Known,
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EMBRYO IN VALLISNERIA, A QUANTITATIVE STUDY

C. K. SHAH anp D. K. SRIVASTAYA
Department of Botany, University School of Sciences, Gujarat University, Ahmedubad 380 009, Dudiv

ABSTRACT
Histochemical and statistical analyses for nucleic acids, basic as well as sulfhydryl profeins
and polysaccharides, reveal that the developlng latercy of all the cells of either a quadrant or an

octant (J and | ticrs) is nearly the same.

The facsimile of all the cell derivatives of ca remain

exactly alike Uil the globular stage and metabolites disperse to reappear at the new loci of growtdh,

HE major organs of the embryo, shoot apicul
meristem, radicle and cotyledon (one or two),

can be traced back to specific sectors formed at the
very beginning of embryonic development in angio-

Curr, Scj.~—4

sperms,  However in the major groups of vaseulax
plants, huge variations exist wuh respect to the aligte
ment of these quadrants and octants and theie 1ole
i organogenesis (Maheshwat!l,  Accurding to the



