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The effluent discharge standards of industrial wastewater has become more stringent since 2003. Many in-
dustrial wastewater treatment plants has been upgraded to advanced treatment facilities. There are high concen-
trations of nitrate(>200 mg/L) and ammonium{>50 mg/L) nitrogen in the acrylic fiber wastewater of H textile
Co. Wastewater from acrylic fiber industry containing acrylonitrile, which may affect the subsequent biological
treatment process. Manufacturing of acrylic fiber also produces shock loadings. Excessive acrylonitrile and poly-
mer debris produced in the polymerization process was screened, coagulated with CaQ and settled down. A
preaeration system was added to treat this high pH effluent to remove volatile organic compound and ammonia
nitrogen by the air stripping effect. It was found that nitrification rate was not sufficient in the Anoxic/
Oxic(AQ) process. One denitrification tank was converted to nitrification reactor to extend HRT of nitrification.
Nitrification rate of ammonia nitrogen was promoted from 32% to 67% by this modification and effluent nitro-
gen concentration was well satisfied with the effluent standards since then.
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Wastewgf%z et?sl Polymerization “;2@?;52%& \;Zﬁg%r Pollution load

Parameters Process process process etc. / ton fiber
Flow rate (m'/day) 600 4500 100

pH 6 2 <7 or >7

BOD;s (mg/L) 300 15 50 158 kg/FT
CODwa (mg/L) 500 60 60 36 ke/FT
SS (mg/L) 1200 10 180 49 kg/FT
Organic-N (mg/L) 205 30 21 1.6 kg/FT
NO;-N (mg/L) 2 0.04 0.009 kg/FT
NO;-N (mg/L) 5 230 22 6.5 ke/FT
NH4-N (mg/L) 75 50 7 17 kg/FT
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Fig. 1. Schematic diagram of chemical and biochemical treatment before improvement.
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Fig. 2. Schematic diagram of advanced biclogical treatment for nitrogen removal.
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Table 2. Influent and effluent water quality of bio- 60 F
logical treatment w0 |
u BOD COD SS 27T
p (mg/L) (mg/L) (mg/L) O Inkuent Anoxic-1 Anoxic-2 Anoxic-3 Anoxic—4 Aarobic-1 Aerobic-2 Media Effluent
Influent 7 200 250 100 Fig. 3. Variation of NOs -N and NH4'-N concentration
Effluent 7 30 40 30 in each reactor before improvement.

Table 3. Operating conditions before the improvement of advanced treatment

Recirculation

FM* SRT ™ MLSS HRT Return sludge .
ratio

_ Q1 _ - Anoxic 9~19 hr _ o _ o
0.19~0.23 day 3~5 day 3,000~3,800 mg/L Aerobic 6~10 hr 50~100 % 100~200 %
FM & 25 471829 39 £ goln, #7828 79 A FM & 0015~0042 e %e gE s
“SRT & didolze g nAEd) distds nEHA] Fhond AAZE ¢ Zold £ Yot

Table 4. Influent and effluent water quality of advanced biological treatment

BOD COD SS NH4-N NOs3-N

pH (mg/L) (mg/L) (me/L) (mg/L) (mg/L)
Influent 70 100 80 70 50 200
Effluent 70 10 30 30 30 10
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Fig. 4. Schematic diagram of advanced biological treatment after improvement.
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Table 5. Operating conditions after improvement

o
£
2
Y

N

‘—o— NO3--N —a— NH4+ -N '

-

nluent  Anoxic-1  Anoxic-2 Anoxic-3 Aerobic-1 Aarobic-2 Aerobic-3  Media Efient

Fig. 5. Variation of NOs -N and NHs'-N concentration
in each reactor after improvement.
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Fig. 6. Variation of NO3 -N concentration before and
after improvement.

F/M SRT MLSS

HRT

Return sludge Recirculation ratio

021~036 day™'| 3~5 day | 31000~4200 mg/L

Anoxic 6~14 hr
Aerobic 9~15 hr

50~

100 % 100~200 %

Table 6. Effects of NHs'-N and acrylonitrile removal efficiency by aeration

Aeration time 0(hr) 2(hr) 4(hr) 6(hr) Removal efficiency
Acrylonitrile (mg/L) 107.0 33 - - >090%
61.5 57 51.5 455 26%
NH+-N 56.1 50.7 51.9 47.1 16%
(mg/L) 459.0 152.8 1432 143.0 68.8%
242.0 187.0 140.0 106.0 56.1%

Table 7. Varation of nitrogen concentration in each reactors after improvement

Influent | Anoxic~1{ Anoxic-2 | Anoxic-3 | Aercbic-1 | Aerobic-2 | Aerobic-3| Media | Effluent
NOs-N (mg/L)| 1725 6.4 34 79 7.1 7.2 75 106 10.7
NH:+-N (mg/L) 405 29.0 285 29.0 25 215 205 135 135
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Table 8. The number violated the wastewater effluent standards
Year 2003 2004 2005
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Fig. 7. Variation of NHy'-N concentrations before and
after improvement.
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