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2- Forward Osmosis
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1- Thermolytic salts




-
<

o) 20v m¥day UL s adear gl o il B cpl 51ty sl cstla slagl 3 as ol S5 0L Y
by YOVY Ll s - Zhejiang Ol 5> Changxing o€ 5,0 FGD dy edsad o odLL

LY ] el edbans Oasys .5 &

grine

___Forwg_rd
Osmosis!

~

Concentrated Product
Brine Water

[37 oyt oSl (ol b3l ot Sl osbiid b i ol 515 JS sla (2] U2
o 55as saal | 030l s ol L2315
aibe Ul s ol gl S5 4 G i o AuT 3 53 ROY) L jSas ol ) esliz
by sSTo 3 5 e Sadshe Lid « als 5 sy 0T 51 6ol3 kgl 5 o35 S5 Vs
Sl S el .\,JJA Sl agd al e o .ija O o ) sl ls e e s sl

((‘H)Jb/d) :)..idA sala J.al:- JL.:....' .L.:la_? 3 ._,»T LSJL""\"L’.

1- Reverse Osmosis




Reject from forward

Feedwater .
©0sMOosis system
STEP 1

Co T

| 1

; Fitttt-v] !

! i

i Forward Osmosis System E
Diluted Concentrated
Osmotic Agent Osmotic Agent

Product Water
(5(FORO}] o s5as Sl lpiies josl S 5 Al S sl xF) S

bl 5 NS gy 1S Bled esSKan e (i) 4 s eSS s ol Cupe e

(roftone ol al2) 213 Il o 53 Sllas 5l JLE & i b ISy sbowy ol 0 (S5 5
Sl o pl s Bosw, OLS 5 31 glodoe o 50350 05 Sl ol 55 O bl 4 Ll
S ol BB Jal Jlw RO) iyl pss ah o 3 amips din S 0 Gl 5 (lulir A0l 3
g5 onl Sl Aty e DaSU gt e e ol 0 (KBS G 4 e oS a3 Do, SLS S

k;.w\ 4:.9/5)\;3 e.‘.w.wb)}ﬂ 5 el LE_)M\J‘,’._ 3 A.ZEJJ\_)B- S FO/RO (_;LAJSU‘.‘:‘).:.:A\)Y

;o.&‘\s& &SLACJf dﬂﬁ’: g‘j wﬂi}');r.:aww‘ ..U\J)S .\ﬁ)ls
Gy S et s T ) AU &S eSSt Glag s ol b O
ui &YL ﬁaLE.a ﬁJSl}- Jwﬂ)kiu b LAC); wi G d\:jl: L;@"')JJ’G ﬁ.sUu B SSELEE] \}A n‘J,o.A

Shoslid eSS slaz s Slwr 2l el 5 a0 S e ayesi) ]l slra coiSL




OOl Vb Ol lls Lo (25t o S Sl st o ell e (S 0n AT (slay) B

ssbie ol &S AT s pad eslined it penl AT s el Lo Olgsa OF 51 015 oo e

ol (F) St glae ol sl

RO, o)l Jgann b fiss b aglin 53 Jloer O 5oal s 750 cnl 6l 53550 550
25l opl ol Sl 5 Tl Sass Glid 3l s 4 Ol auds oo ) 36 el ol oS en oS sl

el RO a1 5 L e

Evapcration

Drift Loss a—| [

LY
Coolng TW") ( Recirculated Osmotic Agent

A g N
Heat Exchangers | <~ |

Concentrated Osmotic
Agent (cooling water)

E \I h
FO Make-up System
Blowdown Recovery System
r
=
T Forward Osmosis System
v
Blowdown
Feedwater Reject from

forward osmosis syst

A FS St Glag Gl T el 53 s jodl 55 65,50 () IS




[1]
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http://www.forbes.com/2009/09/17/water-clectricity-oasys-tcchnology-breakthroughs-
osmosis.html

Nicoll, Pecter G. "FORWARD OSMOSIS: A BRIEF INTRODUCTION."The
International Desalination Association World Congress on Desalination and Water Reuse
2013 Tianjin, China REF: IDAWC/TIAN13-445,

Oasys Water’s FO technology to treat Chinese power plant’s wastewater. Elsevier,
Pump Industry Analyst, September 2014,
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Modeling and simulation of CO2 removal from power plant flue gas by

MEA solution in a hollow fiber membrane contactor
Authors: Elham Goruhi and Peyman Pourmoghaddam

Abstract: Carbon dioxide known as one of the main factors of global warming and ozone
depletionwhich mainly produced in fossil fuel power plants. The aim of this study was
to model CO2 removal by absorption process in a membrane contactorand determine factors
that influence the simulations .Polypropylene hollow fiber membrane contactor with aqueous
solutions of mono-ethanolamine (MEA) was used in Laboratory tests. A series of laboratory-
scale absorption tests were conducted under a variety of solvent & flue gas flow rate and
temperature conditions. Simulation of mass transfer, momentum and absorption reactions
were conducted in Comsol software and simulation results was verified with experimental

data's.
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Design and Fabrication of Continuous emission monitoring system for flue

gas of power plant

Author: Saeed Nazari

Abstract: In this article, Continuous emission presented in EN14181, variability test for
measurement of these gases by monitoring system (CEM) which has been fabricated in
NIRO research institute to monitor the emissions of an Iranian power plant (with the aim of
controlling the combustion & pollution load of power plant), is introduced. In this
monitoring, measurements of CO2, CO, NO and SO2 are conducted by Non-Dispersive
Infrared method and measurement of O2 is conducted by electrochemical method. During
the three-step tests at the different operating conditions of power plant, measurement and
analysis of gases were performed. According to Quality Assurance Standard of continuous
emission monitoring systems, EN14181, from the data recorded at the test sheets, 15 pair's
data was selected for testing variability of each gase (including NOx, SO2, CO2 and CO).
According to the statistical relationships CEM along with periodic tests for determination of
accuracy stability and accuracy of measurement results were successfully implemented by
using Shewhartcontrol curves.
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