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Abstract—When some disperse dye was decolored with oxidation power of ozone, the
results in investigation of decoloration behavior with dye solution and its order of reaction

and variation of TOC were as follow :

1. Order of decoloration for Some disperse dye is C.I. Disperse Blue 79)Blue 73>Red 343)Red

60>Blue 354)Yellow 42.

2. Velocity of decoloration for the all dyestuffs was the fastest when pH 3.
3. TOC was rapidly reduced between 10 min. and 20 min.
4. For the reduction of TOC ozone was needs many times as compared with decoloration

of dyestuffs.
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Table 1. Structure of used dyestuffs

Dyestuffs

Chemical structure

C.I. Disperse Red 60
(anthraquinone type)

C.I. Disperse Red 343
(monoazo type)

C.l1. Disperse Blue 73
(anthraquinone type)

C.L Disperse Blue 79
(monoazo type)

C.I Disperse Blue 354
(methine type)

CL Disperse Yellow 42
(nitro type)
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Fig. 2. Schematic diagram of Ozonizer and
Ozone Reactor.
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Fig. 4. Effects of pH on remaining dye con-
centration according to the reaction
time at 25TC.

(condition 3 dye conc. : 50mg/l dyestuff
: Red 60)

-O-"pH 3, -0J-:pH 5, -A-:pH 7,
-V-ipH 9, -O-1pH 11

Fig. 4%, anthraquinone type2| ¥4Fg89 ClI
Disperse Red 60°1 i3] xj2|eio] pH 3}e] w2
e Azt AFdaEsety] #AE e A
ojth. Az Alzbe] ZoJASLE P8 Mo Hzt
HolA 1 Qlom, pHYL Mo 2 442 53] pHrt
3 W ME Aske 2% AL 4 5 Utk ole
L& A 2AUAME QHIoE 0F9 A7)
Bl See =X old we} FFEE 2F9
FE7F Ui ez ghElAel v wol e.&x
ARHe 2 wese g8t golAA 9 =§
L2&9 27] Bajlo) o8 wAIE= OH - radical &
4913k radical &M E3Zo] AP H
“oke] wkgoll ofs] Ao FAFA 7] ol
OH - radicaloll &J3F 7Hure = ghaka}A| dojute
Ao g FHE + ok

HelHe] pH sl wWE Gl pH 79
Z0] pH 59 x=ef Wla] @4 &wrt we AL
pH 7914 @Fe] pH 59 wls) <HAskA] 23}7)

2 2 FHAAzyd B IF 49

£

Wg3ke A FAl, A7l BEveE HRH e
&k w3 OH - radical ©] pH 79 FAldMe
HA2A radical 2H¥EAF ¥H&Ehe H)&o] A
oz 7] g 2&o) 23 AY vr-&-} radi-
call] 91%k 7+ whgo] R H O 2 Yojuts Ho g
A, T3 pH 59 pH 99 AHxdeA 4
Eid A7t A9 vkd FIE vdehle AL
olu] 7]&3k uielzo] pH 59 MM QF9
23 Wl 9§ &4 wkg-2) pH 9914 OH - radi-
caloll 9§ b3 whg-o] Frtd &4 whgo] &%)
THE o|F7] wiolth. pH 119 H$e ¥4
&7t B4 =dd ol IZEANME 2F0]
Byt A7) E37F UF #e] dojuba] wH
2 Eids EAE BT 9F kg
E&3 Sl 271 Eajel &) 2As= OH + ra-
dical E°| & e & &9 =Ho} e CO&,
HCO;™ #2 radical 44 £33 ¥kg3l:= v)&

gol ol =7 WU AREAS} s

100 %\%

= 80 -
X
[8)
c
3 60 -
Q
>~
ksl
(o]
S 40 +
£
[\
£
Q
X 20 -

O ]

T T T
0 2 4 8 10
T.me (min.)

Fig. 5. Effects of pH on remaining dye con-
centration according to the reaction
time at 25C.

(condition 5 dye conc. : 50mg/l dyestuff
: Red 343)

-O-1pH 3, -00-:pH 5, -A-:pH 7,
-V-ipH 9, -O-1pH 11

J. of Kor. Soc. of Dyers and Finishers, Vol.8, No.1(1996. 2) / 49



50 Wi - HUS - BEE -

ol A7l Mol olgH Fafstuat i i
A Y 9eS seg

! 3
Zobx)7] ajolr),

Fig. 5%, monoazo type2] ¥4k

radical-&

39l C.IL Dispe-

rse Red 343 tiafx zzjdie] pH wWalo) we
Hel Alb ARgesmste] BAE vepd

ot} 4bel A2 ze]
upsizto] G £7) oje

A g9l OH radical 7Tt ¥Hgol oIk
g 5t ME 7de win ] g2 A
22 oA, pH 97} pH 110 Bl8] &4 &7}
= A& pH 9ol M= QFo] Eob®aly) oo
EE &9 Tt vl @g wuk ohlg), OH -
radical ol HE ¥A9 FFo Hob Ui radi-

o
@%%ol%?ﬂ~

Dlsperse Red 601
vl Q& ¥k 3jol :‘%SHE]{— w7t u]ﬂlzﬂ

= A3Egel 9% %div‘_ 2}2] E““O] ?4_01‘4
EY RFo] Aol M BT wfFol ““}:ﬂ_ﬂl
27127 Dol olwf cheF wAlE OH - radical
ol Ae|Alzbe] Zrbgol uwhal =4 Eiji
Aol ol 48317 mF-ol) Hieol 3t
Stz AA7E delel kgt xS bR QLY
w ol eFeoll ok Hafsh dojikr] Hol YR
da7h s dow Azt

Fig. 6&, anthraquinone type®] ¥4r¢
Disperse Blue 739 tiai+{ )ajeie] pH tﬁﬂoﬂ
e A2l ARk R R e wAlE vebd
Zolth Fig. 62 pH 39 #alz7lelal vjghyt
d3s Adsture Ao w4 Aes o
BT e ole g FER A7) A4
Fol 7hA1aL Q17] wiitell @ ol 2l3h 2 whSa}
OH - radicaloll ©%F 7+ wh3o] 44 Yoyt
U TEE 2FEY 27| Hal LHxo o Pako)
Hlnd Ae Fed oA,

zio

B

1
2T

l
=

@ @

50/ WENHROIMTRGE #3E #155(1996. 2)

Remaining dye conc. (%)

Fig.

Remaining dye conc. (%)

Fig.

Time (min.)

6. Effects of pH on remaining dye con-
centration according to the reaction
time at 25C.

(condition + dye conc. : 50mg/] dyestuff
. Blue 73)
-O-'pH 3 -O-:pH 5, -A-:pH 7,
V-TpH 9, -O-1pH 11
100 =2
\\3\\0 o
80 - Wooo
b\
\
80 \\ \\\.\iz\ o
\ <
RN T
b\\ kS
20 1 , \t{\
0 - /\OZKG\%}V C‘)
f i T T . i
0o 2 4 & 8 10 12 14
Time {min.)
7. Effects of pH on remaining dye con-

centration according to the reaction
time at 25C.

(condition + dye conc. : 50mg/l dyestuff

: Blue 79)
-Q-:pH 3, -CJ-:pH 5 -A-:pH 7,
CpH 9, -O- 1 pH 11



Ozone At3Agel 9% F4dEe] B34 2 AFxgzdd B A7 51

Fig. 72, monoazo type2] £4+4 &2 C.I Dispe-
rse Blue 790 thaiA] xajdel pH wsld wa
e Azt AFFEEEete #AE el A
oitt. Fig. 7¢ EB H&3 nlohzro] 449l pH
30A &4 £x7t 7 mao, pH7b Ress
g4 £m7h wa A Jelbdo 2ela pH 114 E
ST XA =2 Jdeige ¢ 4 Sl
ol AMS-3 @i Txo o2& A ukgo 2
X &= 4 CH,C00™, N=N So] @o]
EAS L Q7] wEo] QFo] 9§ Eairl WA
Aol ARt Aol A Q&E2] ¢HYA o] ZaE)
of @M= zx ggith

100

Remaining dye conc. (%)
o (o] o0
o o (]
i 1 |
I{Cnﬁg
2
O
()

nN
o
I
!
&

Time (min.)

Fig. 8. Effects of pH on remaining dye con-
centration according to the reaction
time at 25T.

(condition : dye conc. : 50mg/] dyestuff
: Blue 354)

-O-'pH 3, -(0-:pH 5, -A-:pH 7,
-V-IpH 9, -O-1pH 11

Fig. 82, methine type®] ¥4t &9 C.I Dispe-
rse Blue 354°] tiaiA] xglde] pH WHsle] mp
el Al AFgaEEste] BAE Jehg
ot}. Fig. 82 29 pH 3, 5, 7, 99 2=l
e Mg g4 £ 2 Jehlle e 2
Aot ole AHgg 9B 7V BE3 A

Buo A orie o

S o] B7l Wil 2FY 7] Eajrt
w3 we] dgsuate FFshe 280 98
Aot FE8td e d8 720 v ez
pHol @& &g d @] g usd @y
£E& Jeiddh 23y pH 119 F$E e
Hzddes HE o2 Z2F3E Jehlz gtk
olfxre A= pH 11 & 0F w7}
g Zobr FEO HAHWME ddMe da
T2 ey BX3 AFEC] R 2o
nojsl, =3 P98 F&4 OH - radical ©
€371 oz T Roew AztEnh

100

Remaining dye conc. (%)
$ o2 =]
[en] o o
1 1 !

]
o
1

(=]
1
é
@)

0 10 20 30 40 50 60 70
Time (min.)

Fig. 9. Effects of pH on remaining dye con-
centration according to the reaction
time at 25T,

(condition ; dye conc. : 50mg/1 dyestuff
* Yellow 42)

-O-ipH 3, -[0-:pH 5, -A-: pH 7,
-V-1pH 9, -O- 1 pH 11

Fig. 9+, nitro type®] #4tg&E¢1 Cl Disperse
Yellow 421 th3) X He]de) pH wWsle] m2 Hz
N FFdEsEee] BASE JYehd Aol

Fig. 95 29 o] ZHfol= Aulge 28
HoFa Qi 53] pH 119 A$= g4 £57)
OE 39l Hla dx3 wao o)gzre Ans
o] A8 TZ(nitro type)7} .20 9 A

J. of Kor. Soc. of Dyers and Finishers, Vol. 8, No.1(1996. 2) / 51



52 U SRS 9 855 2 B PER
WS ETHE radicalol oIFF 7HH whgel gfs) ¥ N )
717 dobe Ae wEch £ gH =)
ggel o A okste] Qo ofg a7t Uol 21 °
U7] Ho NaOHel os|AMm= dgel #afi7h <
Aue AE & F Ao w3 o= whg —_
FoE S A gshel BAH WIEEF S
4es] weEs s olfsb Wi Aok WM g 1-
Hoz 2 W oFd o v £xt gde 4
720 489} vwstyH gL} v]e A
olg o] 9y PExRH¥or LIYET Adstue F
Aol BX3} ZAFo| HFH g7l wFE Hew 0
FE,
3.3 2EHISKS 2 4 5 8 10
g &4 929 Balswe] uXE pHe o Time (min)
ol th3t Onaidg) e |7 Ao ot vy Fig. 10. Pseudo first-order plots for the de-
AEe] weEme 7]zt pH 454 oAe coloration of disperse dyes with
2&of widted 23 pH 6. 01, 7. 03, 8. 10°1A+= ozone in aqueous solution at 25C.
1. 52k pH 9. 13oM& 1a49] Hr4lo] adErta Ozone supply : 49.8mg/1 - min., Ini-
I A=a tial conc. of dye : 50mg/l
Fig. 102 Z7} 1000mle] FF4l 50mg/14] -O- Red 60, -[]-: Red 343,
TER Bzl 93 898 25C, pH 1104 -/- 1 Blue 73, -V- . Blue 79,
Q& o3| bR A0, R QF 4F3) HA -{- 1 Blue 354
SRS G L g e wAw e oEo Wy ARE 13 wEow AZET o
Roleh o= Zlolut Fud AHBAS e e
R, ©] Wge A reﬂ_fz}; %9 ol A9 o%b%q;zﬂ A T e ke 2
7ol gt
g8 Fxo "aME 13 &x4e HiE AL Table 2% W pH7F A4de] Z7l0] 4% whg
ERRL gk =3 dgel gaadgol @
g7} vel dgelses wde] 71eo)7h HAse ey AATE AE Y 7 Ao (5 Yellow 42
Age wols o & o A el), o]k A oA dHE dre &

Table 2. The effects of pH on the order of reaction

(condition : temp. 25C, conc. 50mg/1)

Order of reaction

Dye

oH Red 60 Red 343 Blue 73 Blue 79 Blue 354 Yellow 42
3 0.478 0.523 0.448 0.598 0.308 0.028
5 0.287 0.355 0.406 0.385 0.294
7 0.400 0.312 0.301 0.402 0.277 0.046
9 0.229 0.088 0.239 0.446 0.237
11 0.087 0.154 0.267 0.127 0.036 0.120
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