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Application of the ABC system for Anaerobic Treatment

of Chemical and Pharmaceutical Industry Wastewaters
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®W O K M
Hiroaki Higashino

Shinko-Pfaudlr has successfully developed a fixed-bed anaerobic treatment system called the
ABC system (for Anaerobic Bio Contact), and received thirteen orders of ABC system plant,
nine of them are under operation and the rest four are under construction.

Since the introduction of ABC System, a new horizon is being opened up for utilization as
energy creation system for wastewater treatment which has been considered to be only
energy comsuming systems.

The essential point to be taken into account in applying anaerobic treatment system to
industrial wastewater, especially chemical and pharmaceutical industry wastewaters, is that
previous check is necessary to know to what extent the toxic materials contained in waste-
water influence the methane forming bacteria.

In our company, a simple test method has been established to check the influence of such
toxic and inhibitive materials; By this test, we has confirmed its effectiveness through the Q
experiments and investigations done on many cases of anaerobic wastewater treatment systems.
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Table 1 Compounds metabolized by acclimatized anaerobic cultures

Acetaldehyde Ethanol
Acrolein Ethylene glycol

Acetic anhydride Ethyl acetate
Acetone Ethyl acrylate
Acrylic acid Ferulic acid
Adipic acid Formaldehyde
Aniline Formic acid
1-amino-2-propanol Furfural

4-amino butyric acid Fumaric acid

2-Amino benzoic acid Furan
Benzoic acid Glucose
Benzyl alcohol Glutamic acid
Butanol Glutaric acid
Butyraldehyde Glycerol
Butyl acetate Hexanoic acid
Butyric acid Hydroquinone
Butylene glycerol Isobutyric acid
Catechol Isopropanol
Citric acid Lactic acid
Cresol Maleic acid
Crotonaldehyde Methano!

Methyl acetate
Methyl acrylate
Methyl ethyl ketone
Methyl formate
Nitrobenzene

Crotonic acid

Diacetone gulusonic acid
Dimethoxy benzoic acid
Diethylene glycol
Dimethylsulfoxide

Oleic acid
Pentaerythritol
Pentanol

Phenol

Phthalic acid
Propanal
Propanol
Isopropyl alcohol
Propionate
Propylene glycol
Protocatechuic acid
Resorcinol
Sec-butanol
Sec-butylamine
Sorbic acid
Syringaldehyde
Syringic acid
Sucrose

Succinic acid
Tert-butanol
Vanillic acid

Vinyl acctate

I Corn

Potato
Sugar cane
Bagasse

Peat

Wood

Corn stover

Straw

Water hyacinths
Giant kelp

Animal wastes
Cheese whey

Pear wastes

Pectin wastes

Meat packing

Corn milling

Dairy

Brewery

Rum distillery wastes
Wine distillery wastes
Guar gum wastes
Water-soluble polymers
Bean blanching

Pulp mill evaporate
Coking mill

H3-CO pyrolysis
Wool scouring
Tannery wastes
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Table 2 Inhibition/Toxicity in anaerobic process 60 212 1B COD/ 1 000 f6°/day
Acrolein 500 ppm Inhib. begins | Eugenol 1000 ppm Total inhib. 2
Acrylic acid 900 ppm 50 % inhib. Formaldehyde 400 ppm inhib. begins s
Acrylonitril 210 ppm 50 % inhib. Furfural 5000 ppm Total inhib. L
Ammonia 4000 ppm Partial inhib. | Guaiacol 2000 ppm inhib. g
Anilline 2400 ppm 50 % inhib. Gasoline 7500 ppm No methane k|
Carbon tetrachloride 10 ppm inhib. gas production 2
Catechol 2600 ppm 50 % inhib. Lauric acid 5200 ppm 50 % inhib. =
1-Cl-propane 150 ppm 50 % inhib. Limonene 500 ppm inhib.
1-Cl-propene 10 ppm 50 % inhib. Methylene chloride 2 ppm inhib. begins
3-Cl-propionic acid 860 ppm 50 % inhib. Nickel 300 ppm inhib. begins o1z 3 s
3-Cl-1,2-propandiol 660 ppm 50 % inhib. Nitrobenzene Filter height (Feet)
Chloroform 40 ppm inhib. begins (mm=:123,11) 13 ppm 50 % inhib. CODcr=23000 mg/€
(C:rotor(;aldehyde 100 ppm in}}:ig. Eegins Ilzialntac]hlorophenol 278 ppm inhib.h . %6 W& 7 4 VA —IBT
yanide 10 ppm inhib. begins eno 400 ppm no inhib. &0
750 ppm recovery after | Propanal 5200 ppm 50 % inhib. Fig. 6 éﬁﬁ?acfﬁofﬂe
5 days Resorcinol 3200 ppm 50 % inhib. U b'p .
Difurfuryldisulfide 10 ppm total inhib. Sulfide 1500 ppm inhib. begins in an anaerobic flter
2,4-dihitrophenol 250 ppm recovery after | Tetrachloroethylene 160 ppm 50 % inhib. after McCarty
1 day Vinyl acetate 700 ppm 50 % inhib. -G
Etylbenzen 340 ppm 50 % inhib. Vinyl chloride 65 ppm inhib. begins ®
Etylene dichloride 5 ppm inhib. begins 2
Randomly Effluent
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