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Abstract

The kinetics of formation of azo dyes formed by reactions of
Schiffs' bases, with various ortho substituents on the primary amine parts
of imines with diazotized sulphanilic acid sodium salt at pH7.

The optimum ratio of concentrations of dyes’ reactants were
(1: 10: 2.5) for (Schiffs base: reagent: base) respectively. Experimentally,
it was proved that, dyes formation followed a pseudo first order Kinetic
with respect to imines.

The kinetics of dyes formation were studied at optimal conditions
for the dyes and at a range of temperatures (10-50 °C). This investigation
included contains the evaluations of rate constants (k), half Iivgs (tl,%) and
thermodynamic parameters of activation, namely, (E; AH, AS and
AG"). The values of these parameters were discussed and interpreted.
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2,4-dihydroxy HO”‘C=N@
1. DHBA benzylidene
aniline Rl A
OH
2,4-dihydroxy HO“‘C=N©
2. DHB-0-HA | benzylidene-o- HO
hydroxy Jay
aniline ) o
2,4-dihydroxy H‘C=N@
3. DHB-0-AA | benzylidene-o- Ho HN
amino aniline k)
OH
2,4-dihydroxy H‘C=N@
4. DHB-0-MA | benzylidene-o- Ho HiC
methyl aniline s
OH
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0.5mlof 0.1M (N32C03)+
DHBA 2.0 ml of 10°M (Reagent)+ 430

0.2ml of 10°M (DHBA).
0.5mlof 0.1M (N&2C03)+
DHB-0-HA | 0.2 ml of 10°M (DHB-0-HA)+ 422
2.0 ml of 10°M (Reagent).

0.2 ml of 10°M (DHB-0-AA)+
DHB-0-AA | 2.0 ml of 10°M (Reagent)+ 430
0.5 ml of 0.1M (Na2CO3).
2.0 ml of 10°M (Reagent)+
DHB-0-MA | 0.5 ml of 0.1M (Na,CO3)+ 422
0.2 ml of 10°M (DHB-0-MA)
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INn{A(Ac-A)} | A ArAY) A-Aq Abs. Time (min.)
0 1 0.942 0 0
0.078 1.082 0.871 0.071 5
0.17 1.185 0.795 0.147 10
0.207 1.23 0.766 0.176 15
0.208 1.231 0.756 0.177 20
0.35 1.419 0.664 0.278 25
0.42 1.522 0.619 0.323 30
0.49 1.633 0.577 0.365 35
0.56 1.751 0.538 0.404 40
0.629 1.877 0.502 0.44 45
0.7 2.013 0.468 0.474 50
0.77 2.161 0.436 0.506 55
0.839 2.315 0..407 0.535 60
0.911 2.486 0.379 0.563 65
0.979 2.661 0.354 0.588 70
1.049 2.855 0.33 0.612 75
1121 3.068 0.307 0.635 80
1.189 3.282 0.287 0.655 85
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1.315 3.723 0.253 0.689 90

1.331 3.783 0.249 0.693 95

© 0 0.942 100
0.922 105
0.919 110
0.917 115
0.916 120

1 -
DHBA 1
0.9 at 0.9 - DHB-0-HA
T=283K.pHT ° at
0.8 -+ Amax =430 nm. 0.8 T=283K,pH=7,
o7 Amax=422nm.
) 0.7
0.6
0.6
0.5 » 0.5
o« o 0.
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DHB-o-MA
0.9 - DHB-0-AA 0.9 at
at T=283K.pH7
0.8 - T=283K,pH=7, 0.8 Amax = 422 nm.
Amax=430 nm
0.7
0.6
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(a) ' (a)
DHBA DHBA
1.2 4 at 1.2 4 at
T=283 K, pH7 T=293 K. pH7
1 4 Amax= 430 nm.. 1 4 Amax=430 nm..
t1/2 = 51.7 min. tiz=37.1min.
?0'8 | y=0.013x ?OE‘ ] y = 0.018x
‘?: RZ = 0.996 q: RZ = 0.994
50.6 < 0.6
ét..'OA é':..-o 4 H £
= . =
= 0.2 4 . — 02 4.
0 T T T T ! o] T T T T T T !
(8] 20 40 60 80 100 0O 10 20 30 40 50 60 70
Time (min.) Time (min.)
1.4 4 1.4 -
(a) (a)
1.2 DHBA 1.2 4 DHBA -

B at
T=303K , pH7 1 4 T=313K. pH7

T Amax= 430 nm.. Amon =
tiz = 28.9 min. 08 max = 430 nm..
=08 _ = Y-8 7 tiz=28.9min.
F vy =0.024x =
T 0g | RE=0.994 < o6 | y=0024x
f(___ < R?=0.991
& 0.4 =04 4
= < *
0.2 £ 0.2+
0 T T 1 T 1 ] 0 T T T T 1
O 10 20 30 40 50 60 6] 10 20 30 40 650
Time (min.) Time (min.)
1.6 (a) T
1.4 - D";?A , "u 003 0.0032 0.0034
1o | T=323K.pHT7 72
1 Amax = 430 nm.. 7.4
7 tuz=21min.
0.8 4 y=0.033x -7.6
< R? = 0.990,/4
S’D.B B ad <78
= =
8 * = .8
5504 8
0.2 8.2
] T T T T 1 a4
6] 10 20 30 40 50
8.6

Time (min.)

PH7 sic DHBA (e diiiall dagall (4883) o3l Jilia In {As / (AcrA)} O 4Bl - |
JAdtisa L&)\JA &l@)ég
pH7.3c DHBA ¢ dtidall o5¥1 ddsal T s In k e o

1.4 4 (a) 1.4 - (a)
DHB-o-HA DHB-o-HA
1.2 A at 1.2 4 at
T=283 K, pHY T=293 K. pH7Y
1T Amax= 422 nm.. 1 Amax= 422 nm..
08 1 ti2 = 33 min. 08 _t112= 25.7 min
= y=0.021x = y=0.027x
<06 | R2=0.992 <6 |Re=00991
< <
=04 + XY < 0.4 1
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14 T4 4
(a) (a)
DHB-0-AA DHB-o0-AA
12 at 12 4 at
T=283 K, pHT T=293 K, pHT
1 Amax= 430 nm.. 1 Amax= 430 nm..
t1/2=49.5 min. t1/2=34.7 min.
— =5
= 20 y=0.014x = 29 1y=0.020x
— =0. e 2
i'( 06 i‘t 06 | R* = 0.996
) o
<C <
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T8 1
14 A (a) (a) *
DHB-0-MA 16 1  DHB-o-MA
12 1 o at
' T=283 K, pH7 14 1 T=293K,pH7

Amax= 422 nm..

hmax= 422 nm..
121 t1/2= 26.7 min.

17 t1/2=43.3 min.

—
=0.016x | y=0.026x
s 08 A é2= 0.990 ﬂ 1 R2=0.843
1 1 08 4
9 06 1 8 )
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Loty s sl s ¢(2.1656-0.4426) G ysemnse cuilSy ¢ odlel )<Kol JIEY)
culks ((R) Slal) culided 8 (-slopes)  \ghlaady Adldl adl) G Juals (1 (Ey)
Y e W ] 1) 48U 13a 1 U se. JsaslS (21.525-16.8275) (o ysacana
oyl die g Canll a8 A £ el (85 gl A€ al) kil Gl 158 5S040
1AV Al eV aladl (e PH7  dcacls s die 5 281K G jaall 45l

B R S e (4)
AS"=R{INA-IN(KT/h) -1} -rmemms (5)
JC N & (e 1/ — (6)

Ky D eyl (B () (1.38X10730.KY) atads lajilss eyt (K) s
Ons <l lpalisia) el (s 2 (4) Jsadl e las A ¢(6.6262x10™).5)
Cilaails o(K)  LewasSipom by ot)  LewsSi elem) latly ¢(Ag) dgynall § sl
(tarz) Wlee

—:agt B3 gl i, iy il 08 et )
Uslaall 35 g y3all Il (mala ) llililall (malal aggeall mle J3a3 )

OsNa O3sH _:@S‘“
liC)'El + NaNO, + 3HCI 0—s5%¢ @b +2NaCl+2H,0 (7)
NH; NLCI
LS5 Ausyall a8 il pall gn g el clililild) mals (Coupling) ol Jelss .Y
_:L";ﬂ:’
SOLH HO CHO
—— wo— (8)
N=N4@7SO3H+HCI

de senal) Y Aaally M9 (para) bl gisdll 3 0 5V depene (f BaaYs 3
Bl b 53V de gana Lol Adlaia) llligh ¢ ) oSaal) adsall Jld] Alla g (A sl
.Jil 43505 (ortho) i)l
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dba clags de gl Cfpitia g Gl 38 ZBS o1 ¢ Ll (sSi g om ilgh :(4) Jgaadl

-

. .Sﬂ.
AA‘)J d"‘u B . -
S0 ? ) T 25l ale | Jandaal) 48
= BN t. A aopudl | el A E, AH" AS” AG"
Sl K) (min.) = K () | (sec?) | (Kamoll) | (KImol™) | @mol*k?) | (KJ.mol™)
(min. Y | (sec.™)
283 100 | 0.681 | 00134 | 517 +16.761 -255.256 +88.999
+0.7436 | +19.1139
293 75 | 0631 | 00187 | 37.1 +16.678 -255.545 +91.553
DHBA 303 60 | 0582 | 00240 | 289 +16.595 -255.824 +94.109
313 50 | 0533 | 00291 | 238 +16.512 -256.094 +96.669
323 45 | 0484 | 00339 | 205 +16.429 -256.356 +99.232
283 65 | 0979 | 00218 | 318 | 04406 | 4168275 +14.475 -249.897 +87.931
293 60 | 0923 | 0.0270 | 25.7 +14.392 -250.186 +90.528
303 40 | 0856 | 0.0340 | 204 +14.308 -250.463 +93.128
DHB-0-HA
313 35 | 0.801 | 00440 | 157 +14.225 -250.737 +95.731
323 30 | 0744 | 00470 | 148 +14.142 -250.995 +98.336
283 100 | 0942 | 00141 | 492 | L iece | L0108 +19.172 -246.363 +88.893
293 70 | 0.897 | 00204 | 340 +19.089 -246.651 +91.358
DHB-0-AA | 303 55 | 0.871 | 00269 | 258 +19.006 -246.930 +93.826
313 45 | 0843 | 00334 | 208 +18.923 -247.200 +96.296
323 35 | 0816 | 00402 | 17.2 +18.840 -247.462 +98.770
283 95 | 0791 | 00166 | 418 | 4 1c0 | L190578 +17.605 -259.563 +88.326
293 70 | 0547 | 00263 | 264 +17.522 -259.852
+90.826
DHB-0-MA 1 343 85 | 0.600 | 00356 | 195 +17.439 -260.131 +93.329
313 80 | 0611 | 00400 | 173 +17.356 -260.401 +95.836
323 75 | 0639 | 00447 | 155 +17.272 -260.662 +98.344
«f o 2
i Sh L g (4) sl
Aayig ¢ LAY AV A5l e oa Al a8 48K ¢ sl (eSS gy Culd o) ()

Sb s Apha da (ol die 38K Ty
(DHB-o-‘DHB-o-AA‘DHB-o-HA)

345 S, ((DHAB)

.2°(323-283) (1 sanall sadll b 5yhall sy bl
(9 ) 8 ddbiae cOle il A8 )a bl pe Alie il 5all o3
ELuat) S g e e (Y
i gaall el (e Al § L)
asall e cpalY) e A dasall (e gl MA
DHB-0-HA > DHB-0-MA > DHB-0-AA > DHAB
Sl sl (3 (el cdiially < anSspulell) A 2 alaall e Oy 3y

;) Julasl
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Sle PHT7 sicy dyhall cilaall Calide vie 43 <al) e lual cNe ¢ pu o 35
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