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ABSTRACT

Disposing of the hazardous wastes
generated by industry iz cosely and
recycling technologies are not always
available or are too expensive, The
Firm Zenon Envirenmental [nc., in
cooperation with the Reynolds
Aluminum Company of Canada plane
in Cap-de-la-Madeleine, conducted
demonstration tests of the ZenoGem ™
tubular membrane bioreactor process
for the treatmene of oily wastes.

The resules were compared o the
ulerafiltration system currently in use
at the plant. The benefits of the
process on toxicity removal and on
hazardows waste volume reduction

were both demonsteared.
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INDUSTRIAL WASTEWATER

ZENOGEM™ MEMBRANE
BIOREACTOR FOR THE
TREATMENT OF QILY

WASTES

MAIN FEATURES

- Tt-.|:|'m|.‘:-|1_1g'y

= Meets sewer discharge require-
e

- Withstands organic shock loads

- Re'n.:||||r|."-. minimum installarion
space for a higher quality of
cifluent

« Meets low flow and concentrared
WASEE [FealMEent Fequinements.

* Environment

- Dietoxifies biologically treatable
industrial effluents

- Effluenr requires furcher rrear-
ment to meet river discharge
criteria

saigniticant reduction of sludpe
quantiries for disposal.

* {Cost
- Beduced cost of hazardous waste
dispasal
- Capirtal and operating costs
should be compared with other
biological treatment options.




BACKGROUND

Ar present, the Reynolds
Aluminum Company of
Canada mill in Cap-de-la-
Madeleine treats oily wastes
from itz hot rolling opera-
ticns using an ultrafiltracion
process. This results in a sub-
stantial quantity of hazardous
waste for disposal. An option
like biological treatment,
coupled with membrane
ultrafiltration, considerably
reduces the amount of sludge
generated. Most of the efflu-
ent toxicity and biodegrad-
able molecules are removed,
while the membrane separa-
tion step acocleraces this
process by creating a physical
barrier based on molecular
size,
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TECHNOLOGY

With the tubular membrane
bioreactor technology,
wastewater is treated in a
biological reactor where
bacteria breakdown the
OTPAMIC MAtber, rEmoving
substantial amount of toxici-
ty. The filtration membrane
process then removes the
biomass from the liquid
phase. The biomass is

returned to the blological

TREATMENT OF OILY WASTES
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reactor and the permeate is
discharsed inro the sewers.
The membrane process used
here 15 in the ultea and
narofiltration range. The
diagram below shows bach
the treatment sysrem
demanstrared at the
Revnolds Aluminum
Company of Canada mill
and the existing ultrafilera-
o syamem.
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RESULTS

Membrane bioreactor performance

The bloreactor performed well under transient and equi-
librium conditions, even under drastic changes in effluent
concentrations, as demonstrated during the study period.
A rypical wastewater characterization is shown below.

WASTEWATER CHARACTERIZATION

Parameter Minkmaum Maximum Mean
il e Ereas: E:30 1 0 OW0CH o Ry
Tatal B 1154 b 400 5 105
Taml GO0 7 650 177 000 FLE R L
=5 370 13 200 200
Phenals 0,045 11,6 0,73
pH 52 6.7 £,0

MBs Al peshs in mg excspe for pH. Coloar wes mor mesured
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capable of buffering incoming organic and roxic shock
loads. The oil and prease were concentrated in the reactor
and the permeare adequarely respected sewer discharge
crireria for barh hydraulic rerenrion rimes resred.
However, because of the proposed requirements for phe-
nols, oil and grease, further treatment is necessary in order
to meet river discharge criteria. The experimental resules
for three operating conditions resred are presented balow.

MEMBRAME
BIOREACTOR PERFORMANCE

The results for the performance of the ultrafilrrarion
membranes coupled with the bioreacror are shown below.

ULTRAFILTRATION
MEMBRANE PERFORMANCE

Flux rates 37 Lim*-hr @ opemating differential
pressaure of $30/140 kpa

Cleaning frequency  Chemical cleaning:
once every 10 days

Sludge production Reduction from 900 000 o bess than
300 000 Lfvear

The operating conditions of the membrane bioreactor
for the three resting periods are presenced below.

MEMBRAMNE
BIOREACTOR OPERATING CONDITIOMNS
Perind _
- t . I 1 3
HET* 10 10 &
SRT** 3 0 50

# HET: Hypdenlic meeniios bme, .
T8 QRT: Solub neeniiim bme, d.

Toxicity remowval

The resules of the Microtox test on untreated wastewater,
the effluent from the mill’s ultrafiltration membrane sys-

rem and on the membrane bioreactor permeate are pre-
Proposed B-100 d hel
Period discharge regalation BETIECY Lo,
Storm Jf
Parameter | 1 E Samirary Hiver MICROTOX TEST RESLILTS
Troeal BOD 5 117 17 INiA 1)
! Bioreactor
) M TH &
Ol aned [ 4 22 150 15 Tomicity test Wik LT permeate®  Lemolsem
L ] e ¥ 0

Phenals Az rfd 53 1 (a¥a]| Wi i
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¥ LOELC:  Lowest olservable efect concentrarion m tocic unios
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POTENTIAL AND LIMITATIONS

The membrane bioreactor
technology can detoxify the
effluents from the hot rolling
operations and adequarely
treat the oily wastes from
the metal transformation
mill to meer sewer discharge
requirements. Further treat-
meEhE 15 ecessary ko meet
river discharge criteria. The
biological system reduced

significantly the amount of
hazardous waste in l_'L:II'l'lp:'lri-
son with the mills acrusal
system. However, this sludge
15 still considered a -
ardous waste on account of
the high concentrations of
oil and grense and orher
substances, Considering
the cost of disposal, the
membrane bioreactor

concept of trearment offers
relief. The cost of imple-
menting such a system
deserves consideration and
should be compared with
other altermatives, The
membrane bioreactor sys-
tem was capable to with-
stand the cffect of organic

and toxic shock loads,

SEPARATION PROCESS - FILTRATION SPECTRUM
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INFORMATION

This dara sheer is based on
the results of a technology
development and demon-
stration project carried out
by Zenon Environmental
[nc. in cooperation with
Reynolds Aluminum Com-
pany of Canada plant in
Cap-de-la-Madeleine. The
project received financial
support from Environment
Canada.
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For miore information,
Contact:

Ronald Zaloum, B Eng., Ph.D.
Technology Development
Secrion

Environment Canada

Tel: (514) 283-4252
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Diana Mourato, Ph.D.
Vice-President

Lenon Environmeneal inc.
(905) 639-6320

{514) 4934733
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