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About us

Genesis Membrane Sepratech Pvt.
Ltd was established in 1992 to
offer various kinds of Membrane
based separation system for process
as well as waste streams. GMS
provides complete package to
Pharma, dye and intermediates,
textile, Fruit Juices, Automobile
and dairy industries besides water
and wastewater recycling. GMS has
designed, bult and commissoned
over 135 dants in various
industries using innovative RO,
NF, UF and MF membrane
geometries (such as Spiral, Hollow
Fiber, Tubular etc) and Polymeric /
Ceramic materials.

GMS offers pilot plant facilities for
processdevelopment and feasibility studies
based on which commercial plants are

designed and built.



Applications

Dye desalting andconcentration

Reovery of bulk drug from nother liquar

Caustic recovery in texXile, dairy andfoodindustry

HPLC product concentration & solvent recovery

Removal of heavy metals from acids

Waste water recydingincluding zero dscharge
Desalination d brackish andsea water

De-greaser recyding

Enzyme concentration

Fermentation kroth clarification andcdl harvesting
Pre-treatment to RO by back washalde UF

Membrane Bio-Reactor

Clarification and @-ashification d cane juicefor highyield
Recvey of AED — CED paint from ED bath in Automobile
Industry

Reovery of Oilsfrom Qly waste water

High puity water for Pharma andEledronic Industry

Reovey of Sdvents by Pervoparation



Applications In Detail s

Dye Desalting and Concentration

Concentration & Desalination of
Dyes is being done dl over the
world for production of salt free
concentrated high purity product.
This has been possble through
use of proprietary membranes
developed after yea's of research.

Dyestuff producers require the
salt content in the ooncentrated
dye to be reduced to a cetain
level. The following is an
ill ustration:

Permieate
Volume 33V
Dve Concentration : 0.006%
Diafiltration Water NaCl Concentration : 03020
Volume - 25 V Dye Loss :0.66%
Salted Dye ,,,a—l—-ﬂ,\ I
Volume : V _"’u s > SelRO
Dye Concentration 3% Desalted Dye Membrane
NaCl Concentration : 1% Volume : 02V Unit
FEED Dye Concentration :14% )
TANK NaCl Concentration : 0.02% Areq; 41.04*V[m*/h]
NaCl Removal 199.6%
S




Remvery of Bulk Drug from Mother Liguor

In the production of bulk drugs the main molecule is produced in the reador/fermenter
followed by multi-step separations and puifications involving various types of
physical and/or chemical processes. At the penultimate stage often the drug is
precipitated and separated by centrifugation or filtration. The cetrifugate/filtrate,
also known as Mother Liquor (ML), is normally sent to ETP for further treament
essentially to reduce BOD, COD, SS TDS etc. to acceptable limits fixed by the
respective pollution control boards.

Incorporation of suitable RO on the ML can recover the valuable drugs which
otherwise causes pollution when drained to the ETP. Typicaly 0.2 to 3% of the
valuable drugs, depending upon their solubility, are lost into the ML as the existing
processes are incapable of further recovery. However, this gmall but significant
guantity can be recovered if concentrated through RO. Therefore RO acts as a partial
pollution control system besides being a source of additional revenue. Following
[llustrations explain the general scheme recovery of specific drug/precursors.

Recovery of Paracetamol from Mother Liquor

Para Amino Phenol (PAP)

Acetic Anhydride

[Paracetamol + Acetic Acid + Salts etc.]

Decolourisation
(by Carbon treatment)

Precipitation
(by chilling)

Centrifugation

Paracetamol Mother Liquor
(Final Product) (Paracetamol 2%
Acetic Acid 2%
Salts etcl)
Concentrated ML Currently drained I
(5-6% Paracetamol) Suggested Alternative
Permeate

(To be drained or can be used upstream for washing)
RECOVERY OF PARACETAMOL FROM MOTHER LIQUOR BY MEMBRANE



RECOVERY OF 6 APA FROM MOTHER LIQUOR

General
6-Amino Penicill anic Acid (6 APA) is an intermediate, in the manufaduring of synthetic penicill us, with
amoleaular weight of 216.It is manufadured by enzymatic hydrolysis of Pen-G salt.

Pen - G
v

Enzymatic Hydrolysis

[6APA + Phenyl Acetic Acid + NH4CL + KClI]

— Solvent Extraction
Solvent Layer Solvent Layer
(Phenyl Acetic Acid) (Phenyl Acetic Acid)
Solvent Precipitation

v

Centrifugation

\ 4
v M

Mother Liquor 6APA
(0.4% 6APA, 1% MeOH & 2% CH2C12)  (Final Product)

Concentrated ML
(3.5- 4% 6APA) v v

|‘ Currently Drained Suggested Alternative

Filtrated (to be Drained)




Processof Manufacturing of 6 APA

The typicd mother liquar from a chemicd readion contains 0.3 to 0.86 of disolved 6 APA, 15%
Methand, 2% Methylene Chloride and 3- 4% salts. The membrane processconcentrates the 6 APA to 3
- 4% using the solvent stable SelRO membranes. These membranes being solvent stable are nat affeded
by organc solvents. The concentrated 6 APA solution thus obtained, can be alded upstrean before
solvent extradion for additional recvery, the permede strean obtained from the membrane system
goes to the dfluent with reduced pdlution load to the extent of 6 APA recvery. Typicdly 70%
recvery is possble, which makes the membrane process extremely attradive with pay badk period d
lessthan 6 months.

=
l | ~ Phase |

:_;’.f’\\ -l f.-?[',l;_\l!t_1|f._‘.r.’
e : > N & APA
= I |
= Phase |l — '
e 2 o]
Pen-G et e j [ &APA ML
Hydrolbysis Solvent Cenfiifuge
Extraction

Solvents

Concentrated & APA Tor Y —— T & Salfs
additional recovery

Solvent stable
5elRO

GM S developed processfor recovery
of 6 APA from ML



Caustic Recovery in Textile, Dairy and Food | ndustry

Recovery Of Spent Caustic In Dairies

Introduction:

To maintain high hygienic standards and to ensure proper functioning of the
equipments, dairy evaporators, pipe line and other equipments are regularly cleaned
after ead production cycle. The deaning solution typically contains 2 to 4%
caustic and additional compound wch as antifoams and chelating agents. This
solution removes caramelized organics, precipitated proteins, pectins and fats from
the surfaceof tanks, pipes, hea exchangers and evaporators.

The contaminated solution, after cleaning, still contains high concentration of active
caustic. This olutionis generally reused in one of the following ways:

The solution is reused 7-10 times and then the CIP tank is completely discharged.
Approximately 10% of the caustic solution is discharged daily while the
remaining volume is recycled to the CIP tank.

In bath the cases, discharged caustic solution is heavily loaded with dispersed and
soluble organic contaminant which has to be neutralized. It is also difficult to
discharge this effluent due to pdlution control regulations and also from ecological
point of view. As a solution to the aove, the spent caustic solution can be passed
through membranes for very effective reuse. Membrane system is very compact,
energy saving, easy to operate and eco friendly.

Make up (48% NaOH) Purified Caustic (Permeate)
Membrane Recovery System
R SeIRO™ NF Unit
e g
c
¥
C
I
i
a Users
g
=t

Organic Waste to Discharge
(Reteniate)




HPL C Product Concentration & Solvent Remvery

Preparative HPLC is wused in reverse phase (water/solvent) or normal phase
(solvent/solvent) to separate the main product fraction from the contaminating
molecules. The waste stream is gent solvent that must be discarded. While the main
fraction contains the product that is to be concentrated.

A hydrophilic solvent stable membrane is used for reverse phase separations. In this
example, the product strean from the HPLC contains a low molecular weight
pharmaceutical compound dssolved in a methanol: water solution (90:10). The
compound concentration is 0.5% leaving the HPLC. The product is concentration
(0.023%) in the same solvent composition and is processed in the solvent recovery
system. The overall solvent recovery is 96%.

C'lean Solvent for Eeuse

Furified diluted (1%}
>

Purified Concentrate (-10%}

MMixture > P b I{PLC >

fis=
Contaminated 8 nh?m?ﬂ

Waste
Clean Salvent for Keuse




Removal of heavy metals from acids

Decolorisation of Heavy Metal Removal from Acidic Stream

Due to stability in acidic and basic conditions, NF membranes can be gplied in the
processng of inorganic adds and in the treament of acd waste streamns. The
membranes can be used in the entire pH range (0 — 14) and at temperatures reading

70°C.

The mineral acid product quality is effectively
enhanced by the use of the membrane system in the
down stream processng. The membranes allow
the product (acid) to pass with practicaly no
retention (0-4%). The oontaminants, such as
dissolved organic molecules, which give the add a
characteristic coloration, are retained by the
membrane with high retention values (>98% -
99%). In this manner a oolourless acid stream,
free of organic, is obtained. One popuar example
of this application is Decolourisation and Up-
gradation of Green Phosphoric Acid.

Before After



Waste water recycling including zero dischar ge

| NCORPORATI ON OF MEMBRANE SYSTEM
| N EFFLUENT TREATMENT

EFFLUENT

4

Primary Treatment
(To Neutralise dc.)

Seoondary Treatment
(Aerobic Digestion Etc.)

v
| |

Current Practice Suggested Alternative
Discharge into Membrane

Sewage/Canal/ system

Creek/Seal/River |

Clear Water
Concentrate being 315% of for reuse
the total effluent either t (Being 8597%
ctola vent ener to of the total

discharge or to incineration effluent)



Tertiary Treatment By RO

Generally primary and secondary
effluent treatments are given by
industries to meed the statutory
requirements st by State & Central
Pollution Control Boards for disposal
of industrial effluents. The import
parameters which are deciding
criterion to evaluate the quality of
treaed effluents are total dissolved
solids (TDS), total suspended solids
(TSS), pH, Biochemica oxygen
demand (BOD), Chemica oxygen
demand (COD), Oil & grease, colour,
many heavy metals etc.

The major effort in primary and secondary effluent treament is directed towards
meeting the aove-mentioned parameters. Even though it may be possble to achieve
necessary disposable quality by primary and secondary treaments the treaed water
never becomes reusable and therefore it is discharged into sewer/water bodies such as
canal/creek/sedrivers. It is also difficult to monitor the quality of the dfluent
discharged by individual units about their consistency in meeting the required
parameters. As per the existing law water cess is being levied on all the industries
which are disposing treated/untreaed effluents out of their factory premises.

To Thermal Exvaporstor
Permeate Broimulation
o nee hitrate
TLS: 7000 - 2000
COD: 3300 . 4000 I

M < RO
Cleatang © hﬁi‘liﬂ ]

20 p Filtered B B
Secondary Effluent -~
COD: G00E00 gl '
TDE : 45005000 smtmh
'F ' Uﬂh’e
edICTFP %
= 8
- @
Vil | | |




In order to produce reusable grade water from the primary/secondary treaed effluent
Reverse Osmosis (as a tertiary treament) is being used regularly. Incorporation of RO
ensures very high quality water which is almost free from colour, BOD, COD, TDS,
TSS and other heavy metals etc. This is found to be extremely beneficial as it

significantly reduces the water cost of an industry on ore hand and achievement of
almost zero discharge on the other.

Pre-treatment to RO by UF

[E]
“LN L

s e ne F @ @ A& B (L
o ir»_u o e pummy Al R

; v P \\

In order to provide high feed quality to RO in terms of lowest
SDI and lower fowling index Genesis introduced back
washable MF/UF in hollow fibre configuration systems for the
first timein India in 1994 Even though the utility of such a
high quality pre-treatment before RO was not accepted then it
has become a Industry standard today.



M embr ane Bio-Reactor

Membrane Bio-reador is a combination of two well tested wastewater treament
technologies. Namely Activated Sludge where bacteria consume poll utants resulting
in waste minimisation and membrane filtration where separation of clean water
from activated sludge is achieved. Following is a schematic illustration on the
working of membrane bio-reador in association with activated sludge process

Wastewater Redralation

Primary

Bioreactor

Pump

Permeate Pump

Feed
Permeate

Backwash Pump

Blower

Concentrate Pump

Negative Presaure, Immersed
Operation for Permeate
Production in a Bio-Reactor

Sewmndary
Bioreactor

Redrculation

Membrane
Modules

Clean water out

Backflush Storage Tank
(Permeate)

Backflush Operation in
a Bio-Reactor of Trisep
Corporation, USA



Clarification of canejuicefor high yield

In the production d white sugar crystals from cane juice various
separation tedhniques are amployed to separate sucrose from those of
other components present in cane juice Since sugar manufaduringis an
old process based on conventional tedhniques the separation efficiency
as well as energy efficiency are low. Periodic heaing/cooling couded
with adjustments of pH to aadic/basic condtions cause significant loss
of the sucrose moleaule in to molasses and else where. Incorporation d
appropriate membrane techndogy has been tested to produce sugar with
higher yield and with lower energy consumption. The resulting molasses
has been foundto be of much better quality in terms of colour and salt
content. Such molasses will be of very high value for those industries
whereit is used as feed-stock.



Remvery of AED — CED paint from ED bath in Automobileindustry.

In eledrocoat paint systems, the
permeate produced by the ultra
filter contains water and paint
solubilizers. The permeate is
used in the paint line rinse
sedion. This recycling method
provides a closed-loop rinse
system for recovering paint
drag-out. The permeate @n also
be diverted to drain to reduce
the conductivity of the paint.

Paint Circulation loops:

\ ELECTROCOATING
\ DIP TANK

BYPASSVALVE

>4

SY M

CLEANING
OUTLET CLEANING
INLET



Genesis suppies complete system for the
recovery of oil from machine shop wsing
proprietary tubuar membranes manufadured
by Koch Membrane Systems INC. The
system is suitablefor :

&

Remvery of Oilsfrom Oily waste water

High suspended soli ds/oil s and greese
concentrationin urtregded waste water.
High cost of concentrate handling or
disposal.

Neel for rugged, duable andreliable
membranes cgpable of withstanding a
variety of condtions.

Requirement for highest passble
concentration fador.

The primary benefits and fedures are:

< Ability to be mechanicdly cleaned with sporge ball s, which permits removal of foulants not
possble with ather membranes. Thisfeaure yields reliable and consistent performancein dfficult
applicaions.

& Ability to operate & maximum suspended solid concentrations withou plugging, which minimizes
prefilt ration and retentate handli ng expenses.

TYPICAL UF SYSTEM FLOW SCHEMATIC

Permeate

Discharge
Waste Feed '_l
L.«"‘“ Feed
Process Pump

Tank ) .
Circulation

Pump

Trasfer
Pump

CIF
Concentrate Pump
Pump



Remvery of Solvents by Pervopor ation

Pervaporation is a process in which a specific component in a feed mixture passes
through a dense, non-porous membrane by solution — diffusion transport
mechanism. Then, the permeae is collected as a vapour at the other side of the
membrane whil e being kept under vacuum conditions.

Some of the Applications include Dehydration of Organic Solvents. The PV process
can easily dehydrate solvent mixtures. The binary or ternary azeotropes can be
dehydrated without the use of entrainers. In some caes, where distill ation is not
possble, pervaporation is the only alternative to costly incineration of waste
solvent streams.

In addition to above awide range of organic solvents can be extracted from waste
water such as hydrocarbons, chlorinated hydrocarbons, esters, ketones, ethers,
alcohals. The PV systems can also reduce COD requirement of waste water streams
going to biological treament units, or pre-concentrate organic wastes to
incinerators.

ADVANTAGES

Steam - |
b a e Superior for
i azeotropic mixtures
. | Vacuum vessel
=TT with modules
Feed J

_/

 Pollution free process

Cooling  Energy efficient
water/brine
Product ~ « Flexibility
\_S Vacuum

e Modular construction

Condensate -

Permeate

A TYPICAL PROCESSFLOW DIAGRAM




Other Uniqgue Products

Hydraulic Pressure Booster

Energy Recovery Devices manufactured by FEDCO, USA. Is the most innovative and
cost effective mechanical device, which is a must for energy recovery in SWRO and
for inter-stage boosting in BWRO.

The Hydraulic Pressure Booster or HPB is a fully self-contained brine energy recovery
device for seavater and brackish water systems. With over 850 unts in field service,
the HPB has earned a reputation for reliability, ease of operation and most importantly
as the best value in energy recovery to day.

The HPB generates a pressure boost in the feed stream ranging from 20 to 40% of the
total membrane requirement. The unit is entirely energized by the brine stream. The
brine and feed provide dl lubrication and cooling. The HPB includes an integral valve
for brine pressure regulation.

How the HPB Sawve Energy And Capital Costs

o ] Q=48
Reduced size |
* Motor starter/VFD 7 1] N—» Permeate
e Motor —_
* Feed pump
\ ~ P=64bar
. b Q=72m3/h
Fee | | |

Elimination of brine
control valve

P=2 bar P=40bar
Q=120m3/h

HPB brine
control

The HPB isinstalled between the HP pump and the feed inlet to the membrane.

The HPB produces up to 50% of the membrane presaure requirement, thereby, reducing the size
and energy requirement of the HP feed pump and motor and motor starter.



MSS SriesHP Pump

e 7-250m3/hr capacity in ten (10) models

* Pressuresto 83 har

* Multistage, horizontal, barrel type

* Flanged construction, ore pieceshaft for durability
* WATER BEARING Integral thrust bearing

* Materials for SWRO service

Hydraulic Presaure Booster(HPB) Energy Rewvery Turbine

e 10 -500m3/hr

e upto 1,000m3/hr with custom-engineered units

* Pressuresto 83 har

* Constructed in Duplex SS2205

* Integral brine control valve; No external tubing

* No auxiliary equipment or instrumentation required

e Lowest life cycle cost of any Energy Recovery Device



High Performance Chemicals

GMS provides <srvice to its customers
through evaluation of Chemicals in use and
studying the problem faced in a particular
scenario. Based on its evaluation GMS
advices usage of Generic chemical or a
particular formulation which ever is
effective and chegp. GMS has also solved
problems in many big installations in India
where the problem faced by the customer
was purely due to improper usage of
branded chemicals or due to lack of
understanding of the problem it self. GMS
supplies High performance demicas for
cleaning, scae prevention, bo growth -
retardation, etc. These ae extremely efficient in the control of membrane fouling,
removal of scales and flux restoration. These tailor made chemicals have been proven
to be superior to generic chemicals, in some cases, besides being compatible with
membranes.

Submersible Aeration System for ETP

Generally surface aeators are used in the
secondary  effluent treament plant for
oxygenation. Typicaly a surface aeator
transfers 0.9 to 1.0 ky oxygen per HP of motor
per hour. The design and location of surface
_ aerators creae anaerobic pockets in the aeation

tanks besides frothing at the surface of effluent
" which results in very low or no oxygen transfer.
The submersible aeation system is extremely
useful for aeration due to very high oxygen
transfer efficiency as against surface aeators/
diffused air systems. Typically the oxygen
transfer efficiency varies between 1.6 to 1.9
Kg/HP/Hr. The other advantages are no
foundation, no noise, no sprays, low maintenance, thorough mixing, flexibility in
layout & space saving.




Ceramic Micro filtration Membranes

GMS supplies micro filtration system
based on ceramic membrane with built-
in backwash systems for various
applications auch as bio-mass

separation, Sterile filtration,
fermentation broth clarification, cell
harvesting, Solvent purification,

precious metal recovery and enzyme
concentration.

Some of the benefits are better
permeae quality, higher flux and
lower operating cost. It has long life
due to high resistance to temperature,
pressure & solvents. It is derili zable by stean as well as chemicas. GMS has supplied
many Ceramic MF systems for pretreament in RO plants for effluent treament and
Zero discharge. The first Juice darification system based on Ceramic MF in India has
been supplied by GMS.

11/

= .
Y B o
=

Photograph d a PLC-SCADA controlled Holl ow fiber
(Make: Koch, USA) UF plant for pre-treagment to RO

for a Zero dscharge system built by Genesis for a
large pharmacauticd industry in India.



GENERAL CHARACTERISTICSOF MEMBRANE MODULES

(Basic guidelinesfor seleding the right module geometry for a spedfic application)

Characteristics Spiral Wound | Hollow Fiber Tubular Plate-and-Frame
Typical packing density
(Ft/t°) 245 1830 21 150
(m?/m°) [800] [6000 [70] [500]
Required feed flow rate
(ft3/ft%-s) 0.81.6 ~0.016 3-15 0.81.6
(m%m? -9) [0.25- 0.50 [~0.005 [1.0- 5.0 [0.25- 0.5(
Feead side Presaure drop
(psi) 43- 85 1.4-43 2843 43-85
(Kg/m?) 3-6 0.1-0.3 2-3 3-6
Membrane fouling propensity High High Low Moderate
Ease of Cleaning Poor to good Poor Excdlent Good
Typicd feal stream filtration 10- 25 5-10p Not required 10- 25
requirement filtration filtration filtration
Reommmended Clean dilute Very clean For high conc. Laboratory
applications streams guch streams guch in dirty work and
aswater for aswater. For streams or membrane
desalination. UF/MF on streams evaluations.
Not goad for dirty streams containing Goad for high
high with built-in fouling viscous liquids.
concentration back wash chemicals,
& fouling system. such asdye
chemicals desalting &

concentration.




Hand Operated RO

Genesis has deg social commitments
and tries to contribute towards
providing safe drinking water to
villagers at affordable price Genesisis
installing few RO plants for rural
drinking purposes in water scares
areas of Gujarat.

In order to provide safe drinking water
to villagers Genesis has developed very
cheap Hand operated RO plant which
can deliver safe drinking water at three
paise per liter even in areas which are
without eledricity.

Manually operated RO System for water purification for

The Hand Operated RO
plant is proved to be a boon
in areas where water is
contaminated with arsenic
and/or fluorine. The
operation of the plant isvery
simple and therefore can be
operated by anyone. Itis ©
designed that practically
dose not requires any
maintenance ecept for some
cleaning and membrane
replacement.

rural masses.




Some of our Esteemed Customers

Atul Ltd

BASF IndiaLtd

Jaysynth Dyedhem Ltd, Mumbai
Paramount Minerals& ChemicalsLtd
Diamond Dyechem Ltd

Aurobindo Pharma Ltd
Ranbaxy Laboratories Ltd

Dr. Reddy’sLaboratory Limited
Lupin Ltd

Malladi Drugs & PharmaLtd
Kopran Ltd

TATA Motors

General Motors India Ltd
International Cars& MotorsLtd
Ashok Leyland Ltd

Fait IndiaLtd

Bajaj AutoLtd

TVS Motor Company

Mahindra & Mahindra Ltd

Haden International Group (1) P. Ltd

CSIR Labs:

Central Glass& Ceramic Research Institute
Central Salt and Marine Chemicals Institute
Central Food Tednology Research Institute
Indian Institute of Chemical Tednology
National Environmental Engg. Research Institute

Bhabha Atomic Research Centre
UDCT, Mumbai University

TATA Coffee

Gujarat Ambuja Cement Ltd
NirmaLtd

Dabhol Power ProjedsLtd. (Enron)
Zenith Ltd

Godrej IndustriesLtd

Pundit Textile Mill s

Chennai Petro ChemicalsLtd
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Dr. B Chakravorty, MD of Genesis
delivering plenary ledure at Confederation
of Indian Industries at Delhi

Mr s. Shella Dixit, Chief Minister Delhi and
Dr. Mitra, Secreary General of FICCI at the
Genesis Pavilion in the FICCI Exhibition at
Delhi
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