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Color Removal of the Wastewater containing the Pigments
using Wastewater Treatment Technologies

Byeong-Kyu Lee « Sung-Woong Cho

Dept. of Civil and Environmental Engineering, University of Ulsan

ABSTRACT

Various wastewater treatment technologies were applied for decolorization and
disposal of the wastewater containing the pigments. which consist of Lake Red
C(Barium) or/and Lithol Rubine(Calcium) pigments.

In an application of ozonation CODwma was generally decreased with an increase of
amounts of ozone applied, however, the decolorization effect was not that good except
for Lithol Rubine series.

In an application of Fenton oxidation and electrochemical process, a good CODn
removal effect for all the pigment wastewater and a slight decolorization effect for a
part of Lithol Rubine series were observed.

In an application of ultra filtration(UF) and reverse osmosis(RO), an excellent
CODwmr. removal and decolorization{almost 100%) effects of all the pigment waste-
water were observed. Thus the water treated by the UF and RO could be reusable
and thus save operating costs of the pigment manufacturing plants.
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430 ol - 244 %

2 o

Ho

Lake Red C(BHg) A€ ¥ Lithol Rubine(Z%) A¥ ¢8 Y o] EFE<] L4 ¢
ool gt o8 7kA] HEAE @ eAHE HEst

4, e EX UM e RAH LR LEFYF Tk W& HF9 CODm, #Hies thd 3l
AA T d 22| Lithol Rubine A& A 93lue &= ofF vin|sioct,

Fenton 4tahy 2 27| 2y e A& oA HFAE B5F £2 CODMmn FAERIT 2L
A ¥¥9 Lithol Rubine A1Y sta#Fe AzAA Aax B2=Act

UFSt ROE o] &% ZEelye ALolMe, UF AAT HE3 Arje] Aoz A
CODm, AIARZ} AN, o] 472 AAEHR7L YA UF 4 &% 0471011 ROE #
AUy AFF 7S FE] UHEG F US HATE ofF +5% CODw AA A7 %725]
ok E§ AZAH FHAMNT Aol 100%9] MEA A7 ERAHA D, M5 pHE F4d¢ 7
QM ol ALY % UE Aoz AdudHY

Eg
8.5
&)

2 G

-

FHo g, HF, kg, A2i7]1E. CODun

.M 2 8¢ H4e Frax, sre] 4o e 47
; _

KX
FA7E ASAQ e AGAe PR = =
2Hdtn 2 At & 9w g

2w BTAn VYASE A SUePE AL w2 St

93 ok 59, 9EU GRg gungely mg oo W WRE $A % GHAH AwE =y

o me game el wasel e pase  § LA ST SAT oot BH 2 4y

#H4=2] M43 E (Decolorization)ol B H & € 718 A AFAzIE, 29 G Tl

A sl ol 4 A2 918 A £ @40 HEAT 2TUSY, Foncon RahE, @)

ol e e S BEsEAE B o3 (UF), 45 (RO), 4713 5§

e WEE 9B F0Ee] Aol go g g F7T ¥ A8 AR N e

o we wnel o tod e g g | LEVAEI COD A& e 4 E

o] aperslo] sl o] YuAolE 2 %P2 o BAY EAE T ZAN ol gt Aol

AW+ A0 we dEg grd ANzgaNE o ow O0 UHd gL AE 4R A=A

ARYEE Ao A2l A BHBRE Wohged 4 o0 SIEE BEEI I,

Fokn 3ATEY Ceh} 42 Re ) AoiE e

2350 B A4 BEe) AR £ A

B 2eshn U, ¥ oF 88820 9 74 2. gMlEe &

ME g2 Flee] el A o2 8 g hEA

ERLE AA A5 Bue et god, A)He 2
REE WRAEY 94 % GeASE A B Ag2 ool A2 AN e

£ RN TAY AFANE T Aelst A% DAYES Table 19 ARG 2O A=

= Total~Treatment System< A&3&7]cle ¥ & o] galy|& S gk B EY FAEdoy 3

g0l e BAYC) ek 2ald 9 2 <

S g el Wl 27)H & e 20 6
[e]

o] ol E3, g F&ol ok Bt ¥Fo) ¢l

i
Y
o
of h‘d

Agjole 2t T2 delolA Tste &



Table 1. Various technologies for decoloriza-
tion of wastewater

Method

] . Decolorization Technolo
Classification BY

Chlorine Oxidation

Chlorine Oxidation - UV

Chemical Methad -
Fenton Oxidation

O3 Oxidation

Filtration

Plain Sedimentation

Physical Method
ysical MEthod 1 (Plain Flotation)

Pressure Flotation

Flocculation
(Sedimentation or Flotation)

Adsorption @ Granule
Activated Carbon

Physico-Chemical

Method fon Exchange Reaction

Reverse Osmosis

Electrodialysis, Electro Cataly-
sis, Electro Neutralization,
Potential Difference

Activated Sludge

Anaerobic Digestion

Biological Method
Trickling Filter,

Lagoon Method
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Table 2. Classification of membrane separation
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Classification

Size of Membrane (um)

Operating Pressure (psi){ Materials for Separation

Microfiltration (MF) 0.1 ~ 10

1 ~ 25 Suspended Solid

Ultrafiltration (UF) 0.001 ~ 0.02

25 ~ 200 Suspended S»lid

Reverse Osmosis (RO) 0.0005 ~ 0.002

200 ~ 1.000 Tonic Matter
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Table 3. CODwmn, decolorization, and pH as a function of ozone contact time

Sample Ozonation | CODwmn Color oH Sample (?zonatl:on CODwn Color oH
time(min) | (mg/¢) | (degree) time(min) | (mg/¢) | (degree)
Untreated(0})| 2295 4037 8.62 Untreated(0)| 1980 5628 6.44
10 2228 7376 8.45 10 1386 7672 6.56
20 2068 5517 8.48 20 814 4853 4.68
A 30 1584 4243 8.40 B 30 716 4090 4.16
40 1135 4235 8.34 40 594 3287 4.09
50 1056 4706 8.26 50 471 2897 3.77
60 970 4920 8.20 60 439 2554 3.38
Untreated(0)| 682 10217 6.80 Untreated(0)| 1547 8842 8.58
10 669 10439 7.02 10 1163 8163 8.45
20 594 9472 6.80 Mix 20 871 7901 8.30
C 30 462 6698 6.43 |[(AB:C= 30 842 7471 8.19
40 423 4723 6.48 2:1:1) 40 823 7304 7.95
50 387 2070 6.01 50 763 7083 7.86
60 244 972 5.50 60 742 6718 7.63
¥ 10.217%Rd. 7 <kaAx JA A z/3t EXeANE s%std, Mx AAFYZS pH &
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o2 BHHYTH Table 45 CODmn F2E 7} 7}
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Table 4. CODwn change by the Fenton oxidation as a function of Hz02 and Fe(S0a)s - 18H20

Added Chemicals Sample A Sample B Sample C Sample Mix
Ha02 Fe(S04)3 * CODun Color CODua Color CODwn Color CODwun Color
(ppm) | 18HzO(ppm) | (ppm) | (degree) | (ppm) | (degree) | (ppm) | (degree)| (ppm) | !degree)

Untreated 1,902 3,920 1.558 5.450 820 11,000 | 1,114 7.500

800 2,000 884 712 288 638
1,600 4,000 742 559 204 416
3.200 8,000 476 286 156 348
6,400 16.000 368 5,200 249 2,830 119 3.200 225 2.970
12,800 32,000 374 230 110 195




Table 5. CODun and color of the treated water by the electrolysis

Sample A B

C Mixg

Treatment Status [ Untreated | Treated | Untreated | T

reated | Untreated | Treated | Untreated | Treated

CODwmy (me/ 2) 2,295 328 1,980

257 682 270 1,947 180

Color (degree) 4,030 6,070 5,370

2,700 9,900 3.010 8,900 3.200

Table 6. Change of CODwmn, conductivity, pH and

color by the UF and RO

Sample A Sample B

Sample C Sample Mix

Untr*|Dil**| BMF | RO {Untr*|Dil**| BMF

RO |Untr*|Dil**| BMF | RO |Untr*|Dil**| BMF | RO

pH 80 (8079174707070

6.5 6316363 |73{ 8080|7670

Conduct " 139450/9175{ 9175 | 413 |22500(8545| 8520
(us/cm)

373]29600{6000| 6000 | 268 |33850{6480] 6470 280

CODwinimg/ ¢ ) | 20201 516 | 480 |35.6] 1093|432 | 410

271 733 | 137 112 {14.3[ 14001 270 | 242 (214

Color (degree)| 3950 18| 5370

17 {10500 14| 8600 16

* Untr - stands for untreated wastewater, ** Dil - stands for

4.4, ##2/0{1H(UF) { AAF(RO)O 2|Et

UFst A9 #AM d3i7isg 38 &+ de
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C. Mix) & 43§ F ROE | &3ld ol HFE
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diluted water, €onduct - stands for conductivity
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Fig. 1. Color change of the pigment waste-
water by the UF and RO.
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Table 7. Comparison of installment costs of the decolorization technologies

Ozonation (60 min)

Fenton Oxidation

UF and RO

Avg. 63% CODmy removal

Average 83% CODy, removal

Avg. 98.4 CODw, removal

Avg. 42% Color removal

Average 42% Color removal

Avg. 100% color removal

Cost Cost Cost
Parts or Items (Million Parts or Items (Million Parts or Items (Million
Won) Won) Won)
Ozonator Housing 230 Mechanics (Tank, Vessel, Pump, Rotary machine 99
Blower, Agitator, Reducer,
tor O Tub 280 3568 40
Ozonator Ozone Tube Dehydrator, Cake Hopper. Tank
Air Dryer (Condensed) 18 Walkway, Had Rail. Erection) UF System 193

Air Drver (Adsorption) 12 i High Press RO System | 290
Duct Works (Valve. Chemical
Air Preparation System 22 Line. Air Line Pitting, Duct 80 Instruments & Control 74
Connection, Pipe Rack &
High Transformer 54 Support Temperature Keeping) Piping & Valves 59
Voltage Regulator 46 MCC & Control Pannels 30 Electrical & Power 56
Control System 45 Instrument & Work 23 Manufacture & Erection 72

Power, Grounding &

Cooling Water System 30 Lighting Works 28 Test Run 32
QOzone Destroyer 15
Total 752 441 915
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