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ozlsnfAneufo I CAS number
4-aminodiphenyl 92-67-1
Benzidine 92-87-5
4-chloro-o-toluidine 95-69-2
2-naphthylanine 91-59-8
4-amino-2’, 3-dimethylazobenzene* 97-56-3
2-amino-4-nitrotoluene* 99-55-8
4-chloroaniline 106-47-8
2,4-diaminoanisole 615-05-4
4,4’-diaminodiphenylmethane 101-77-9
3,3’-dichlorobenzidine 91-94-1
3,3’-dimethoxybenzidine 119-90-4
3,3’-dimethylbenzidine 119-93-7
3,3’-dimethyl-4, 4’-diaminodiphenylmethane 838-88-0
4-cresidine 120-71-8
4,4’-methylene-bis-(-2-chloroaniline) 101-14-4
4,4’-oxydianiline 101-80-4
4,4’-thiodianiline 139-65-1
2-aminotoluene 95-53-4
2,4-diaminotoluene 95-80-7
2,4,5-triethylaniline 137-17-7
2-methoxyaniline 90-04-0
4-aminoazobenzene** 60-09-3
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AsTNUvIENIATIRRTTUVINTAY LT EN19¥IN [5, 16]

Pollutants Major chemical types Main processes of Major relevance/impact on
origin biological treatment
Organic load Starches, enzyme, fats, greases, | Desizing, Scouring, High demand on aeration
waxes, surfactants Washing systems, Activated sludge
bulking problem
Acetic acid Dyeing
Color Dyes, scoured wool impurities | Dyeing ,Scouring Insufficient removal in

bioreactor

Nutrients (N,P)

Ammonium salts, urea,
phosphate-based buffers and

equestrant

Dyeing

Not removal in anaerobic
processes, Increased
complexity and sensitivity of
aerobic processes (biological

nutrient removal required)

pH and salt NaOH, mineral/organic acids, Scouring, Desizing, Inhibition/collapse of
effects sodium chloride, silicate, Bleaching, Mercerising, bioreactors

sulphate, carbonate Dyeing, Neutralisation
Sulphur Sulphate, sulphide and Dyeing Sulphate-reduction in

hydrosulphite

salts, sulphuric acid

anaerobic reactors
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NANTENUVDIANIANUTIAD T UUINTANUTEN19TIING (99) [5, 16]

Pollutants Major chemical types Main processes of Major relevance/impact on
origin biological treatment
Toxicants Heavy metals, reducing Desizing, Bleaching, | Inhibition of sensitive
agents(e.g. sulphide), Dyeing,Finishing microbial groups
oxidising agents (e.g. (nitrifiers, methanogens)
chlorite, peroxide, in bioreactors

dichromate, persulphate),
biocides, quaternary

ammonium salts

Refractory Surfactants, dyes, resins, Scouring, Desizing, Insufficient removal in

organics synthetic sizes (e.g. PVA), | Bleaching, Dyeing, bioreactors, Possible
chlorinated organic Washing Finishing accumulation in biomass
compounds, carrier organic aggregates/films, leading
solvents to inhibition
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4.1.3 Yszansmmlumstdadlen (Biological oxygen Demand: BOD,)
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RIVRLST
Type of MLSS | SRT (days) | F/M paENlAMani
wastewater (mg/L) ratio color COD BOD
Effluent % Effluent % Effluent % pH
(mg/L) removal (mg/L) removal (mg/L) removal
Direct red 1,500 5.60+£2.41 | 0.46+0.05 | 4.67+0.28 | 88.51+0.70 82+7 95.9+0.4 4842 94.6+0.3 8.31+0.1
23 2,500 12.204+5.45 | 0.32+0.04 | 3.24+0.18 | 92.04+0.47 67+4 96.6+0.2 38+l 95.7+0.3 8.34+0.3
3,500 20.00£9.97 | 0.25+0.04 | 4.16+0.18 | 89.76+£0.45 | 78+11 96.1+0.6 4942 94.44+0.5 8.32+0.1
Direct blue 1,500 6.80+£2.28 | 0.49+0.11 | 4.95+0.25 | 87.84+0.70 86+6 95.6+0.3 46+1 94.5+0.4 7.90+0.2
15 2,500 12.00+7.31 | 0.30+0.03 | 3.87+0.16 | 90.47+0.54 6545 96.6+0.1 4342 94.9+0.3 7.92+0.1
3,500 21.80£10.03 | 0.23+0.01 | 4.63+0.76 | 88.60+1.65 74+3 95.2+0.4 53+£2 93.7+0.5 7.88+0.2
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Direct red 23 1182 Direct blue 15 9148191

Type of MLSS TKN NH, NO, NO, TN
wastewater (mg/L) | Influent | Effluent % Influent Effluent Influent Effluent Influent Effluent Influent Effluent %

(mg/L) (mg/L) removal (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) removal

1,500 40.69 3.88 90.46 3.93 2.20 1.32 0.84 1.38 9.36 43.40 14.07 67.57

+0.65 +0.06 +0.14 +0.25 +0.01 +0.04 +0.09 +0.09 +0.07 +0.65 +0.07 +0.49

Direct red 2,500 40.63 3.70 90.90 3.93 1.85 1.32 0.88 1.38 8.34 43.33 12.93 70.21

23 +0.65 +0.01 +0.13 +0.25 +0.18 +0.04 +0.04 +0.09 +0.02 +0.78 +0.05 +0.51

3,500 40.63 4.15 89.81 3.93 2.34 1.32 0.78 1.38 11.06 43.33 15.99 63.16

+0.65 +0.01 +0.13 +0.25 +0.01 +0.04 +0.06 +0.09 +0.59 +0.78 +0.57 +1.11

1,500 39.20 3.93 89.95 3.90 222 1.44 0.91 1.48 9.51 42.13 14.36 65.89

+1.94 +0.01 +0.51 +0.26 +0.02 +0.05 +0.01 +0.44 +0.24 +1.67 +0.24 +1.34

Direct blue 2,500 39.20 3.91 90.02 3.90 1.88 1.44 0.81 1.48 8.54 42.13 13.26 68.50

15 +1.94 +0.01 +0.49 +0.26 +0.14 +0.05 +0.01 +0.44 +0.04 +1.67 +0.03 +1.16

3,500 39.20 4.15 88.47 3.90 1.44 1.44 0.94 1.48 11.36 42.13 16.82 60.04

+1.94 +0.03 +1.55 +0.26 +0.05 +0.05 +0.02 +0.44 +0.0.03 +1.67 +0.03 +1.55
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AWAAL
Organic AaanAmunil
Type of HRT SRT loading F/M ratio color CODb BOD,
wastewater | (days) (days) (kg Effluent % removal | Effluent % Effluent % pH
BOD/m™d) (mg/L) (mg/L) | removal | (mg/L) | removal

Direct red 2.5 6.04£2.1 0.34 0.29+0.03 16.45£3.46 | 77.10+4.71 76+8 96.2+0.4 60+9 93.0+0.9 | 8.61+0.4
23 5 9.0£3.1 0.17 0.31£0.03 8.11£1.97 88.71£2.76 6446 96.8+0.4 4748 64.5£0.8 | 8.68+0.3
7.5 17.0+£7.2 0.11 0.33£0.04 6.75+1.53 90.614+2.14 48+9 97. 6:0.5 3746 65.7£0.6 | 8.64+0.4
Direct blue | 2.5 6.0+£2.4 0.34 0.30+0.03 | 10.88+1.90 | 72.29+5.18 | 89+15 | 95.25+0.8 | 6346 92.740.4 | 7.82+0.1
15 5 10.0+£3.9 0.17 0.31+0.03 8.44+1.47 78.46+4.40 75+11 96.2+0.5 50+7 94.240.6 | 7.84%0.1
7.5 22.0+£8.4 0.11 0.33+0.03 6.36+1.00 83.82+2.60 56+13 97.2+0.7 39+8 95.5+0.7 | 7.80+0.1
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1182 Direct blue 15 AUA1A1

Type of HRT TKN NH, NO” NO, TN
wastewater (days) Influent | Effluent % Influent | Effluent | Influent | Effluent | Influent | Effluent | Influent | Effluent %

(mg/L) (mg/L) | removal (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) | removal

2.5 42.93 4.37 89.82 3.80 2.63 2.26 0.75 0.84 15.81 46.03 20.93 54.52

+1.71 +0.11 +0.31 +0.10 +0.01 +0.21 +0.29 +0.08 +1.61 +1.49 +2.00 +4.02

Direct red 5 42.93 4.14 90.35 3.80 2.33 2.26 0.68 0.84 12.83 46.03 17.65 61.61

23 +1.71 +0.12 +0.13 +0.10 +0.32 +0.21 +0.27 +0.08 +2.69 +1.49 +2.46 +5.74

7.5 42.93 3.77 91.21 3.80 1.85 2.26 0.75 0.84 9.41 46.03 13.94 69.72

+1.71 +0.13 +0.12 +0.10 +0.34 +0.21 +0.11 +0.08 +1.52 +1.49 +1.54 +3.19

2.5 43.68 5.15 88.20 3.63 2.88 1.30 1.30 0.92 14.85 46.63 21.30 54.27

+1.12 +0.59 +1.34 +0.32 +0.07 +0.12 +0.12 +0.07 +1.43 +1.10 +1.27 +3.52

Direct blue 5 43.68 4.26 90.25 3.63 2.47 1.30 1.28 0.92 11.75 46.63 17.29 62.85

15 +1.12 +0.30 +0.68 +0.32 +0.21 +0.12 +0.05 +0.07 +2.38 +1.10 +2.13 +5.23

7.5 43.68 3.81 91.28 3.63 2.36 1.30 1.17 0.92 9.87 46.63 14.85 68.10

+1.12 +0.11 +0.24 +0.32 +0.28 +0.12 +0.16 +0.07 +1.00 +1.10 +1.08 +3.07
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MA1919N 4.7 ﬁmmmmﬂmﬁ;au‘wsfJ114mmammawwmﬂmﬂauﬁﬂeu Direct red 23 N3Z8ZIAINNNDY 2.5, 5 U4AT 7.5 IU AUa19U

Date MLSS (mg/L) SVI Excess sludge (mg/L) SRT (days)

(days) 2.5d 5d 7.5d 2.5d 5d 7.5d 2.5d 5d 7.5d 2.5d 5d 7.5d
1 2500 2500 2500 72 64 60 0 0 0 0 0 0
4 3020 2820 2680 70 67 52 520 320 180 6 9 15
7 3060 2740 2650 72 66 53 560 240 150 5 11 18
10 3070 2780 2642 78 68 61 570 280 142 5 10 19
13 3050 2800 2670 72 71 64 550 300 170 6 9 16
16 2900 2780 2641 72 72 61 400 280 141 7 10 19
19 3000 2770 2660 77 65 56 500 270 160 6 10 17
22 2980 2780 2605 81 65 56 480 280 105 6 10 25
25 2980 2780 2595 74 68 54 480 280 95 6 10 27
28 2900 2830 2630 72 60 42 400 330 130 7 9 20
31 2920 2800 2650 75 64 45 420 300 150 7 9 18

%Av 2944 2762 2629 74 66 55 444 262 129

6+1.99 | 943.03 | 17£6.91
+159.27 | £90.20 | +49.81 | £3.25 | +£3.46 | +6.68 +159 +90 +50
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M19519N 4.8 ﬂmauummmzﬂ@u11.au1/15sJ114mmﬂmmﬁw‘nﬂmﬂauﬁﬂ@u Direct blue 15 NTLaLIAINNND 2.5, 5 1AT 7.5 IU AUa19U

Date MLSS (mg/L) SVI Excess sludge (mg/L) SRT (days)

(days) 2.5d 5d 7.5d 2.5d 5d 7.5d 2.5d 5d 7.5d 2.5d 5d 7.5d
1 2500 2500 2500 80 64 56 0 0 0 0 0 0
4 2980 2840 2600 74 63 58 480 340 100 6 8 26
7 2960 2710 2620 81 74 61 460 210 120 6 13 22
10 2910 2790 2612 79 68 50 410 290 112 7 10 23
13 2980 2800 2625 74 64 61 480 300 125 6 9 21
16 2920 2680 2621 82 71 61 420 180 121 7 15 22
19 2930 2740 2610 78 73 50 430 240 110 7 11 24
22 2980 2780 2592 74 68 54 480 280 92 6 10 28
25 2850 2720 2597 74 66 46 350 220 97 8 12 27
28 2890 2700 2603 76 67 46 390 200 103 7 14 25
31 2850 2730 2605 70 62 42 350 230 105 8 12 25

%Average | 2886 2726 2599 77 67 53 386 226 99
6+2.22 | 10+3.97 22+7.65
+136.84 | +£89.36 | +£34.35 | +3.81 | +3.89 +6.75 +136.8 +89.3 +34.3

v6
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COD (mg/L) 1993+14 1996+15
BOD, (mg/L) 845+40 852449
TKN (mg/L) 43.68+1.12 43.87+1.18
NH," (mg/L) 3.74+0.06 3.76+0.06
NO, (mg/L) 0.76+0.02 0.76+0.0.2
NO, (mg/L) 1.2240.02 1.2140.01
pH 7.86 7.82
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7: 12 AUaIa1

v A Y

IATYDU

Parameter Inf. 15: 4 12: 7 10: 9 7:12
Anoxic Oxic Anoxic Oxic Anoxic Oxic Anoxic Oxic
Color (mg/L) 39.88+0.79 2.08+0.31 2.45+0.32 4.28+0.43 4.60+0.44 6.62+0.37 6.74+0.38 7.69+0.43 8.07+0.44
%Removal | 94.79+0.81 | 93.86+0.85 | 89.26+1.10 | 88.48+1.12 | 83.40+0.88 | 82.96+0.86 | 80.95+£0.77 | 80.02+0.76
BOD, (mg/L) 8454+40.31 113+7.85 73£3.77 105+4.95 53+£2.43 103+4.85 51£2.98 107+5.04 37+£2.02
%Removal | 86.63+£0.65 | 34.61+£8.18 | 87.54+1.05 | 49.97+1.73 | 87.78+£1.03 | 49.974+4.80 | 87.29+1.07 | 65.57+0.74
COD (mg/L) 1993+14.51 74£3.76 54£2.51 71+4.68 49+3.17 5243.35 36+1.60 37+2.23 26+1.05
%Removal | 96.26+0.18 | 27.83+0.68 | 96.44+0.23 | 30.22+0.99 | 97.38+0.16 | 31.01£1.66 | 98.13+0.11 | 31.31+1.94
TKN (mg/L) 43.68+1.12 | 24.41+1.00 | 6.69+0.15 | 23.65+0.55 | 5.84+0.41 | 24.34+0.13 | 5.09+0.22 | 24.07+£0.23 | 4.72+0.10
%Removal | 44.09+2.88 | 72.56+£0.61 | 45.814+2.62 | 75.30+1.32 | 44.24+1.73 | 79.10+0.89 | 44.86+1.93 | 80.37+0.58
Ammonia (mg/L) 3.74+0.06 3.05+0.01 2.3340.01 2.86+0.02 2.15+0.01 2.79+0.03 2.01+0.01 2.63+0.01 1.93+0.01
Nitrite (mg/L) 0.76+0.02 0.12+0.01 0.43+0.01 0.07+0.01 0.51+0.01 0.12+0.01 0.59+0.01 0.22+0.01 0.65+0.01
Nitrate (mg/L) 1.22+0.02 0.86+0.01 1.87+0.01 0.95+0.01 4.324+0.01 1.05+0.01 5.65+0.01 1.12+0.01 8.83+0.01
Total Nitrogen (mg/L) | 45.66+1.10 | 25.40+1.00 | 8.99+0.14 | 24.78+0.54 | 11.67+0.40 | 25.51+0.13 | 11.32+0.21 | 25.41+0.23 | 14.21+0.10
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7: 12 AuaIa1

v A Y

IATYDU

Parameter Inf. 15: 4 12: 7 10: 9 7: 12
Anoxic Oxic Anoxic Oxic Anoxic Oxic Anoxic Oxic
Color (mg/L) 39.91+0.74 2.27+0.29 2.63+0.25 4.5140.39 4.82+0.40 6.70+0.31 6.82+0.34 7.65+0.50 8.04+0.48
%Removal 94.32+0.73 | 93.41+0.60 | 88.71+£0.98 | 87.93£1.00 | 83.22+0.63 | 82.78+0.62 | 80.54+0.80 | 79.55+0.75
BOD, (mg/L) 851.67+48.75 | 111.33£1.60 | 70.83+£5.37 | 100.11+8.59 | 51.67+4.63 | 98.154+8.43 | 52.83+4.40 | 102.11+8.77 | 36.83+3.79
%Removal | 86.89+0.77 36.39+4.58 | 88.21+1.27 | 48.38+1.41 | 88.44+1.24 | 45.94+5.18 | 87.97£1.29 | 63.93£2.10
COD (mg/L) 1996+15.47 5542.76 5542.76 70+£3.67 49+1.83 5242.66 36+2.23 36+2.66 25+1.94
% Removal 96.18+0.21 | 27.61+0.68 | 96.46+0.19 | 30.05+1.09 | 97.40+0.13 | 30.65+2.13 | 98.17+0.13 | 30.75+0.57
TKN (mg/L) 43.87+1.18 24.87+0.16 6.73+0.31 23.57+0.52 5.96+0.32 | 24.06+£0.44 | 5.03+0.21 24.09+0.20 4.65+0.11
%Removal 43.30+£1.26 | 72.94+1.10 | 46.24+£2.40 | 74.74+0.84 | 45.14x1.51 | 79.06£1.26 | 45.07+1.11 | 80.71%0.50
Ammonia (mg/L) 3.76+0.06 3.03+0.01 19.24+1.07 2.85+0.02 24.13+0.71 | 2.83+0.02 | 24.75+0.79 2.65+0.01 29.54+1.17
Nitrite (mg/L) 0.76+0.02 0.13+0.01 0.43+0.01 0.18+0.01 0.51+0.01 0.11+0.01 0.58+0.01 0.23+0.01 0.65+0.01
Nitrate (mg/L) 1.21+0.01 0.86+0.01 1.87+0.01 0.95+0.01 4.324+0.01 1.05+0.01 5.66+0.01 1.11£0.01 8.83+0.01
Total Nitrogen (mg/L) 45.84+1.16 25.75+0.16 9.03+£0.31 | 24.60+0.51 10.79+0.31 | 25.22+0.46 | 11.27+0.20 25.44+0.19 | 14.1240.11
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Parameter Direct Red 23 Direct Blue 15
15: 4 12: 7 10: 9 7:12 15: 4 12:7 10: 9 7:12

1. MLSS 2,577+19.66 | 2,638+£30.94 | 2,681+41.28 | 2,708+34.31 | 2,593+36.62 | 2,630+39.87 | 2,678+42.87 | 2,706+47.37
2.SVI 43.98+3.56 45.81+9.47 47.56£6.86 | 53.5544.28 | 43.39+£2.95 | 46.59+6.69 | 48.86+£3.30 | 54.82+4.32
3. Excess Sludge 77+£19.66 138+30.94 181+41.28 208+34.31 93436.62 130+39.87 178+42.87 | 206+47.37
4. Soluble Solids 11£1.05 14+1.83 18+1.51 21+£1.52 11£1.05 14+£1.05 17+0.89 21+0.75
5. SRT 34+9.73 19+4.12 15+£3.13 13+6.26 2845.05 20+4.03 15+0.30 13+4.03
6. F/M ratio 0.33+0.03 0.32+0.03 0.32+0.02 0.31£0.02 0.33+0.03 0.32+0.02 0.32+0.02 0.31+0.02
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