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Abstract—In order to study decolorization of wastewater from a dyeing house, the properties of acid dyes, such as zeta
potential, iso-electric point, solubility, partial charge, and neutral dyeingability, were measured and the effect of those prop-
erties on coagulation and decolorization was investigated. The coagulants used in this study were aluminium sulphate as
an inorganic coagulant and dicyandiamide as an organic coagulant. Coagulation and decolorization rates of coagulants for
acid dyes were increased with neutral dyeingability for polyamide. Decolorization effect of the inorganic coagulant for mil-
ling-type acid dyes was excellent while the effect for levelling-type acid dyes was poor. The organic coagulant for acid
dyes also showed an excellent decolorization rate of more than 97 % except amphoteric levelling-type acid dyes such as C.
I. Acid Red 52 and Acid Blue 7.
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Table 1. Physical properties of acid dyes used

EALAA e GFEAEF] 1,500x 10 ZAMAIES 2 0.1 %2 3]
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2-2-1. Zeta Potential A

Particle Charge Detector PCD 03-pH(Miitek Analytic GmbH)Z- A}
4314, 28U F 7 E7|(streaming current detector)?] 3 Yz]e]|
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2-22. 488 83 24

A3 100g/8--& A-2ol|A] 2447k vk} F Whatman filter paper
No. 4% AH3319 343 ¥, Y 1g& 5/ 112 348t
o] M4 FAEE A5 olv] T} AFAUE 71E02 §
A =5 At

2-2-3. ¥-¢A 5] AXt

A89] iRl B3 dEA 2 d(monomolecular model)o] &
=815t gE8FZA D-SO; ¥-E2 Group I, Nai-3-¢ Group II
2 5 2522 o] aF A7 A S (goup electronegativity)o}
1§ H-¥-A3K(group partial charge}S PCHARGE X & jajo g 4
A A4t £ dre P2 A, A5 &
#4719 B4 9 2§ F2As), 121 2§ A7 S e st
Atsiadet.

2-2-4. Polyamideol] ti% 34 Q24 A3 :

Jar tester type 447](ZFAIH3HE, polyamides] BEYH 1% owf
Aol A 74l %) F=2 24 d4& Aatete 100°C2
T2 F, 4087 AN BAER 2 ARl d4e] B Aoy
S A2 A¥ F, A2 2] D 2AS FU% F 3de] glo]
B3] JAsle] ARG EX 2 A3t

=3 40| 3 ¥X]E ACS color matching computer(Applied
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Structure formula

Dyestuffs name C.L. number Sulfon group no. Ionic character MW. pH
Nylosan Red E-BL Red 57 Monoazo 1 Anionic 528.56 6.82
Nylosan Orange N-RL Orange 127 Disazo 1 Anionic 459.50 6.86
Nylosan Red F-RS Red 114 Disazo 2 Anionic 785.84 7.28
Nylosan Navy N-RBL Blue 113 Disazo 2 Anionic 637.60 6.85
Nylosan Blue E-2GL Blue 40 Anthraquinone 1 Anionic 451.45 6.48
Nylosan Blue N-GL Blue 230 Anthraquinone 1 Anionic 450.51 6.98
Sandolan Rhodamine E-B Red 52 Xanthane 1 Amphoteric 555.64 6.45
Sandolan Cyanine N-6B Blue 83 Triarylmethane 2 Ampbhoteric 803.99 6.31
Sandolan Cyanine N-G Blue 90 Triarylmethane 2 Amphoteric 832.04 6.60
Sandolan Turquoise E-AS Blue 7 Triarylmethane 4 Amphoteric 828.94 6.56
Lanasyn Yellow 2GLN Yellow 59 1:2 Metal complex 0 Anionic 692.61 6.32
Lanasyn Navy S-DNL Blue 193 1:2 Metal complex 2 Anionic 837.78 6.68
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Table 2. Chemical properties of acid dyes used

Zeta Iso- Solubility Partial Dyeing
C.I. Number potential  electric @ charge for ability

(mV)  point(uN) goup I (%)
Acid Red 57 — 869 0.664 564 -1.609 33.8
Acid Orange 127 -932 0.362 02 -1.592 97.9
Acid Red 114 -1,067 0.796 129 -3.195 85.4
Acid Blue 113 - 1,107 0.893 98.0 -3.094 96.5
Acid Blue 40 - 860 0.654 93 -1.622 50.0
Acid Blue 230 -1,150 0.979 700 -1.577 88.6
Acid Red 52 -731 0.156 709 -1.583 2.2
Acid Blue 83 -1,031 0.332 759 -1.580 65.7
Acid Blue 90 -1,030 0.418 983 -1.574 62.4
Acid Blue 7 -1,081 0.429 789 —4.638 8.7

Acid Yellow 59 -910 0.779 89.6 -0.131 92.5
Acid Blue 193  -1,097 1.248 882 -0418 66.5

a2 3 el sEAAN A 23t A3} S 24 A7} Table
20 by wie} o] JEA) A QAT 2 SaPo] 23] Bkt C.
L. Acid Orange 1272] 43 o] t}& 8ol H|3le] F& JAle u
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Y2 EA3}e, & zeta potentialgh-g 7}AIc}. Hb| 2 23A5g)
°] ¥& 274 ARt $3l40) FHastd Amulo| e WA
-2 zeta potentialgt-S- 7}Alt}.

Anthraquinone#|<] CI. Acid Blue 230 Fig. 1o EA]% u}s} 7
o] 71& P27t 2 #9498 A4 982 CL Acid Blue 409) g}
phenyl group2] -NHCOCH, & -CH,Z X #{16R} $47238 ALY

O‘O SOH
0 NH-@——NHCOCHz

CI. Acid Blue 40

CJI Acid Blue 230
Fig. 1. Chemical structure of anthraquinone acid dyes.
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Fig. 3. Dyeing and decolorization rates of inorganic coagulant for
various acid dyes.

A: Red 52 B: Blue 7 C: Red 57 D: Blue 40
E: Blue 90 F: Blue 83 G: Red 114 H: Blue 230
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Fig. 4. Dyeing and decolorization rates of organic coagulant for
various acid dyes.
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E: Blue 90 F: Blue 83 G: Red 114 H: Blue 230
I: Blue 113 J: Orange 127 ~ K: Blue 193 L: Yellow 59

A=y ADE(ETel g SAEL B %ol R it %3
st ot w3 I 5K, Dol tig @88 % 97 %0102 F3F

100
=
o 0F
=
c 0
2
Raof
S
Saf
D
(=]

ow

0 © o 120 160 a0
Applied avount of inorganic coagulant (pam)
+A--B-o-C—o-D
(@

Decolorization rate (%)

oot ied amunt of organic coaguiant (pmm)

-#-A-+-B-0-C—--D

®)

Fig. 5. (a) Decolorization rate of inorganic coagulant for levelling-
type acid dyes. (b) Decolorization rate of organic coagulant
for levelling-type acid dyes.
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Fig. 6. (a) Decolorization rate of inorganmic coagulant for milling-
type acid dyes. (b) Decolorization rate of organic coagulant

for milling-type acid dyes.
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Fig. 7. (a) Decolorization rate of inorganic coagulant for metal com-
plex acid dyes. (b) Decolorization rate of organic coagulant
for metal complex acid dyes.

A: Yellow 59  B: Blue 193
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