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BUDAYA INVENTIF DAN INOVATIF

= Get Innovative or Get Dead !

= Masalah — Ide — Riset — Invensi — Inovasi

* Inovasi Nilai (Blue Ocean Strategy)

= Azas HKI (Reward, Recovery, Incentive, Risk, Economic)
= Manajemen HKI (Efisien, Sistematik, Sustain)

* Inovator (Profesional,Tajam, Gigih)

= Publikasi Lewat PATEN ?



THE BACKSHOCK PROCESS
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The Filtration Society

SUTTLE
AWARD

awarded to

for his paper entitled

wresented by

Date 2ok i;.rwﬁ-a Joay

the Suttle Award is made
every two yvears for the most
meritoricus paper presented
by an author younger than
31 years of age.

ﬁf/ é:}?ﬂfﬂf‘- W enten

Miechanisms and Canirgl al Fouling in

Crogalow Klicralfralan

Ol Sith

-
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Chairmam of the Filiraticn Sociely, London.
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MEMBRANE FABRICATION

Membrane Fabrication — Melt Spinning
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K: FUTURE HEMODIALYZER

Flemodialyzer e
Novelties

+ Blood port

. hollow fibre
membrane

~ + Dialysate

* support / fng

TRANSVERSAL
FLOW
MEMBRANE
MODULE
filtering system

membrane
support / ring

© more
turbulence

© no channeling

Dialysate
flow

| GEDE WENTEN




CONDUCTIVE ELECTRODIALYSIS
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MIXED BED ION EXCHANGE

MIXBED

Ca(HCO,),
MgHCO.),
CasSO,
MgS0.
CaCi,
MgCl,
MalCi

Si0,

%

RAW WATER §




KINETIC OF ION EXCHANGE

Exchange kinetics are rapid and
internal mass transport
limitations are small

Empty Bed Contact Time (EBCT)§

EBCT - Vol. of Empty Bed _ \

Flow Rate Q
— EBCT ;. = 1.5 min
Breakthrough is sharp &
leakage is low

Qilfate

Dimensionless Concentration (

Bed Wolumesof Water Treated
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IE VS ED
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Conductive Electrodialysis




PREDICTED PERFORMANCE
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THE IONIC BRIDGE THEORY

Pure
Product




RO-CED PILOT PROJECT IMPLEMENTATION AT PTB
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Hollow Fiber Cooling Tower
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énds-Free Implanted Membrane Bioreactor
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off-gas
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" efﬂue_nt effluent
(organic cjaollutants P ey
extracted) o |

Extractive-MBR

@ /

s hollow-fiber
'~ selective
©  membrane

1CW Lab

control of substrate supply
through EXTRACTIVE delivery

BIOLOGICAL

MEMBR% zone
WASTE. -

‘water
WASTE water flowing past iﬂEMEHANE;’é_i_qﬁaca .
containing : ORGANICS , ACIDS/BASES , Si LTS @

carried over - dus to inerganic compesition, -
micrebial grawts (s not pessible

ractive blomalss |
meftibrane recycle .-

P g

& ORGANIC compound ernter the
BIOLOGICAL zona

and ara danradad
At are DooraGod

ORGANIC compounds diffuse across. g
MEMBRANE into BIOLOGICALLY active zone &

' -l".'-:

[ s WASTE water leaving MEMBRAMNE surfaca @
Ep” contains the original INDRGANIC species @
the ORGANIC compounds have been
re cycle EXTRACTED across the MEMBRANE &

pump

oxygen

« influent (containing organic pollutants)




WORLD LARGEST CERAMIC MEMBRANE BIOREACTOR
ZERO SLUDGE PALM OIL MILLING PLANT
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for CPO hydrolysis of fresh palm fruit

Fatty acid Q—EIJ Lﬁ-—b Glycerol &

water

Pump Pump




MEMBRANE REACTOR FOR METIL ESTER PRODUCTION
AND MINOR COMPONENTS RECOVERY
FROM CRUDE PALM OIL

Metil ester
}ataf},\ \h-feﬁljb\ Glizerol
\"\fk\ f k _::' Metanol
Ve 7\ NS
Membran




Virgin Coconut Oil Clarification




CONVENTIONAL
CLARIFICATION

*Vibrating
screen
Clarifier
*Purifier

\4

ACID DEGUMMING

H,PO,

holio fiker
(CEpiary)
rembrane "o
e

RETERTATE

Clarified, de-
gummed oll




Natural Palm Kernel Frying Oi

<)« 1 Step clarification process
* No chemical consumption
« Environmentally friendly process

Clarified PKO

PP HF
Membran
Module

FPrassura
INDICATOR

Ul YEE

o T _E
=
}p R i A

(i AR

Feed Retentate Permeate
(Crude PKO) (Clarified PKO)




OZONATED PALM KERNEL OIL

%
o,

le ol
o ; i e Reacior & g’:
4]
[ eraric Membrare Aaatitr 4

-

<1 it P

arl TETV
"

o ¥



PR—————




Gelatin Clarification

Product
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BEVERAGE

High strength
Crystal Clear

Powder or Capsule




Ultrafiltration of Coconut Juice
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CANE SUGAR JUICE CLARIFICATION

SUGAR INDUSTRY
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Cane Sugar Juice Beverage
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(LONTAR) JUICE PROCESSING

# Concentrated Juice

#* High quality drinking water




CLEAN PRODUCTION IN STARCH INDUSTRY

(make-up)
!
s ] l l Water reuse N ::?E“?asmn“

e
High Pulp Q Iil:y‘ Soluble Starch, 129
‘9 i J Starch L
" Alcohol Fermentation




APPLICATION OF UF IN SHRIMP AQUACULTURE:

From Lab to Full Scale Capacity

SETE I

Azl (5

17

a4
g4

a4

UF 20,000 Da
= Hatchery

= Grow-out




BIODIESEL FROM MICROALGAE

Potential Use of Membrane

Feeding
vessel

Photo-bioreactor

Membrane Bioreactor = Bioreactor + Separation System




DEEP SEAWATER POTENTIALS

Desalinated

|

Renewable Aquaculture

Mineral Water Energy Salmon, Trout, Oysters

u S . Seaweed
et Pha i oo T, | ey Cylture 8
,p: h Pharmace B'ﬁ'ﬂ: {}L't'ﬂu“ aler
- F 3 Sea Water Up to
SV (30, 000 o)
Electrodialysis
Limit Wet Adr

Y

L T I,
_ﬂ'rp-'-‘--’-

R
Rotentate ¢

LIy tow S0

Drinkine VYWater

TIry Adr i
12 1"'rovdd et L .omncentrated
Tlpr Lo 1Y% Tlpe Lo 200
& 1

Peleserpbrr.aress

Cryvstalli=zcr

Cyrclome Tt

Integrated Technology

| |

Roeocyele mp to 3000
Sall

PUMPING DEEP-SEA WATER

Wilh he growing demand for Hawe i deep-sea waler, Ceep Cozan
Hawal is plannng to purnp watar from a spot 3.4 m les west of Ko
Oling, desalirate © and ship it 1o Asia.

The cesalinated water is
transtered into cortainers
on & bargz ard fermed back
t@.shcre.

Plastic-lined
cargo containers

The Spirit of the North
Basic: lion=d of” the

A AR [ Lol L e 8 L el

o Water is pumped
and desalinated
on-beard.

A pump is dropped to
at least 2,000 feet,

FRESH WATER AND SALT
FROM SEA WATER




PRODUCED WATER MANAGEMENT N OIL & GAS INDUSTRIES

REUSE MBR - RO

J da

DISCHARGE
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2120
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RE-INJECTION



Gas Separator




Membrane Cyclone, CO2 Removal
Patent App. P00200900263

Sales (3as

|

Cyclone

Separator

Membrane
Contactor

Saturated sclve

csalyant



OXYGEN ENRICHMENT

* 95% non

. permeate
stream (one
stage)

Air separation

Tabkle 11.6 Production of 10 tonsfday of 35% O_-

enrichaedair
Maembrane PSA
Capital costs ($ = 107) 288-0 5520
Running costs ($/day) 2800 423-0

Running costs ($/ton) 28-0 42-3



PV Technology for Fuel Grade Alcohol

Membrane Pervaporation
Continuous Mode

== |
= |-,=
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mobile M reverse osmosis
water filtering technology

&

o “ver defender 110
{up, modification

t. rn:nr ntn Ariviar
II‘FE" PLU (S L] |

fefender &

‘malwound membrane package
| ﬁﬂowrate pUMp

liselfdcleaning screen filter

Jie |tarat|on units

" highipressure pump

o ARATE) mpmhr-anp module

ﬁIH"s'Jétem |
pressure regulator_&‘gauge -
— rlgld bracket &amol mountmg




COMBINED UF-RO MOBILE UNIT
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INTEGRATED MEMBRANE SYSTEM (IMS)

ngh Quallty Drlnklng Water Machlne

[v] Purest and most fresh water
Quick filling system

Features : E,L artridwjﬂrbun replacement
= 0 mamma ﬁ!taﬁﬁ* =
The increasing amount and variety of contaminants such as heavy metals, pathogens, bacteria, and viruses
in sources of water, set a limitation for the trealment according to the conventional processes. This issue
drives us to new challenges to produca a constant safe and pure water. Integrated Membrane System is our
latest innovation to solve the above problem. Still maintaining the compact, easy to operate feature, and
high produci quality, we introduce our new product, a combined ultrafiltration (UF)-reverse osmosis (R0O}-

bioceramic-microfiltration (MF) drinking water machine.

This high quality drinking water machine integrates 4 (four) separate operations into one system;
(1) Handwashable UF vastly reduces dirt, sand, sediment, colloid, bacteria, and viruses, (2) The Reverse
Osmosis Membrane removes organics,viruses, disolved sclids, as well as heavy metals, (3) Post
Bioceramic for water mineralization and odor removal, (4) Final polishing with hollow fine fiber
microfiltration (MF), an efficient and exceptionally long life filter element. This integrated technology
representthe lalest and mostadvance develcpment in water purification.

S —  — —

No Cartridge and Carbon Replacement

The usa of tight-UF membrane to replace cartridge and carbon filter in
conventional RO pretreatment, enable surface filtration with handwashabla
membrane. It is an anti clog filter.

Post Bioceramic

Bioceramic releases trace soluble essential minerals such as Ca, Mg, K, P,
etc; removes odor in the water; transform the water intc its natural state lika
spring waler; and break the water into smaller ISO-ENERGETIC biowater
molecules.

Hollow Fine Fiber MF

Hollow Fine Fiber MF provides final polishing to remove any particulate
materials from processed water prior to storage tanks. It is along life filter
element because of the complete protection of RO.

Quick Filling System
This machine is aquipped with pressurized storage tank for quick filling
of approximately 20 liters.
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Decentralized Water Reclamation System
‘The Indonesian Experience’
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FURTHER INTENSIFICATION IN
MEMBRANE ENGINEERING

I G. Wenten

Chemical Engineering Department
Institut Teknologi Bandung

JI. Ganesha 10, Bandung 40132
Email: igw@che.itb.ac.id
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RO/NF Pore Structure
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The Economic of Modularity
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