S Olsan (5)9ld b i 239,

.
.
0 0000000 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

£l i slianl Jukows

&1y dlow! Judowi 2 635 <l youd (5 59Ld i piiy Nig

pAieJS 5 1 o ) O 3lB) 5B (5 AL OIS e G e LS U

6).19 oS " L J}‘s S S oK 5)4 Eu‘)QJ

epashaei @yahoo.com : Kaly

RV

g Lace, )M 00lgil 5 55> g du] o 0939 4 15 5 O LiiSTy a5 Casl (gols S 5 oS )5 ko jI5 Ol yun

Ol gl o g 45 e Jlos v 1 a5 lgii Lo 5,5 o Lo Fo -

9> (555 sloc] o i loj i 40 095 o

olez 0 mlio ] powg e iS5 L Ve 400 Lulsl G conl oies, SlLT 4 Lo yosild] doio 2lai g Ly Glos] o ook 5

=l b S s 5 gl Sz Soleer Slo o] Ceand G385 oS slocS g milie (20l 4y dzsi L

Sgdzme olio g 0Ly ; sl (sLolis clyls 45 lo,giS 10 039 4 cdawgi g Lidghs g0 slodoliy g, ool jl.as ET sl
a5 wd el ol LSas Lo au LS JED] g adsh dls o 10 (gl g lodds) olid] (K0 (s 08,5 IS cdiinn

A7 050 (godrlo sloojo> 0 Dlidd (&9, jo SiR93 0590l S Sygo JSio ol = (Sl s (55500 s ilpe slo iy

SIS 0 SR A oo i 0 (sodeio slocS L g Cunlais S )6

ol d Sl gl oliwl g )5lis ol diof 40 gy (ipghy (g Sl 5 Slidr CEing Wiy, py o S ldo ol 0

Shos mlie j1 L5 glidinl U Gljl 5 Dltes 4y oS Ldoi oS koo LS T Cunilao JolD) (5)5L8 ) b BLS]

6L‘2’L§)~f"‘—€P’)/JW)j/‘;’Li’M})—’ w/cuuw/o.l.w UL»L’U} d)j/'éa.? cgmla> ‘(Q/'dl‘b'-’):’)gf):’j d9>g0

b blsyl 0 )95 Kby rizmat 5 (50518 9 (Aog3s Ol jtolin (oolod Sl Wl oo 5 il G ) 05> (ol o (g

b Ldo (6 9liS o]

&l el slawl wledMbl Jfudxi «(5,5L8 (giuouiigd « b 1 (Ol jud 1 gudS GlalS

S9g 4o ol sladsSse m (3900 Wom Gy 5l &S
J5Sge 5 55 lote J5-SUso (By il oo ali & cailonal
odel (315 Sljoe o JSCas o 5 sl O (ol
VALY o 1345 35y (oS s ¢ (923 (5o Y] 095

slos ;o 15 el ‘5'1 Jslome o 50,5 0w iolos] s jo

doddlo —

S 5l a8 cnl el Jln S oS 5 b 5 Olyaee

B il LAU_J)JW ob‘yL} s)_> 9 A_J]‘s_.o .39}5 L )lf 9 ;_:‘
NP VYT N U PR JORCNTRS Py B RS
Ly oS slaps! baca OIS Ll ;s ol ons 428 5 ailo b

Olree 4 Slyao (9,0 (So3ed Oygo 4| lage slo 55

v

3. Host
4. Humphrey Davy

1. Khlatron
2. Guest

Iranian Chemical Engineering Journal - Vol. 13 - No. 72 (2014)


mailto:�Z�a��Z����epashaei@yahoo.com

W0 j9 daia gl g A 953 sladels y1 aal-Y Jgua
[B]a) yu3a 55 9L a5

Axwgi 9 g3 a0l y (lgie

drgd g 3255 Al oylol }LéT
A YAAY

1560 5o b 55 olue
\. Y440
ol 0 b B Sljoe
drgd g 3255 Al oylol }LéT
Iy Va4g
e 5o b 55 Clos
A Y444
05 0 b 5 Slyun
Args g (32850 dali py Cprogd }LéT
nli 50 b B Sljue
drgi g Baios Aol raego L]
lS-}.)*'T 2 b 5 Slhoe
Sl youd drwgs g Gxiios asl L]
oz 2 ek B
drgi g Baios Aol aego L]

a0 a5 Olue

AY Vo0

oS ) b S5 ol

Arng g 52825 4ol Craogu ST
ATAIN Yool

lS-}.)*'T 2 b 5 Sl

T GO EDIEH N INCHIN P PU PSP CRPNCNR AT I
o basagi g lacend olulis a4 B, bl § bbes
old 0l e abanly (s 9 WIS (oo patdne (659l8 S i
ofy 5l Lacs i ail sa il jo lagl )lw collad sl b o,
G2l jshate 4l 53 0550 (8 DMl (g 55ld (garaise

IV] 08 o Jitie 5 o o6 S a5 (595001,
L b e slaimgl 958l9, oy il o)Lal iy a5 aigT lea
a1y sl ailanaBon (il (Ol julpw 5o Sliaee (5,5L8

2 5k 955 o ysld 4 ol sl uz il Olye

SRyl dx 4 VATY Lo jlas I8 ol iaee JSas az g ¥ F
JS5 5l S ol sln 2l e, (BL Sg 4 o a0
ey ol 5o el Ggw 35 JLasl bylas o sanay
S5 Jlasl sledlg) il bglas S35 a5 il o ‘Wlﬁu
slo)ll cidbs (0. Sojr 4 g cwl Oljue LS5 o 4
A asld vg g s S game (0 a5 UL Gl gmmen S
b 55 sl g g3lee 53 s so Dl jane S5 Solw
S e (sl iy L VAFY Lo o Sliae g, 4
56550 Eiie sbao )5 518 slach e [N el snis & las
= djLul‘.\? dLm..\.:,g‘)é ) Q‘g&’ < \) l.cb)tl}l.w C)‘i‘ ...\jloo)f |.\.,.>
Slaces Byo aS cul sl 4l cnl 1,5 cnl Jsol 0,5 &
ST ases oo 35 ol uw JSis (DlS 55l gogane
Olyoad JoSis bl ,us olge Jolis o dosle 515 (sloole puslgs
Oh9y S Glame do Olhae JSas (S sl eolaiwl (e o
= Golz @itk 4 (g oo aigad sl 090 AU
S35 slagl > ilulaz bg bys O 5l Saselal Of as oo
5 n b s LY ] 58 0 Lol a8 (g3lacp s ails
slabglie il 4 aludl lae LSes ) ooliul L 115,
Ifl s s 68

Bl 3525 )L i3 gl oM £ das o aS QT 3o
g5 Wy Sl ay 555 e vl ol 5 Ol o
i SHm Hlr Saan mlie Gl 51 adg s gl
Oz i s dSo el alex 5l goamie slayeiS ol fous
.\_.Jyj aslas 6‘)—3 kfl"’ 6L_as¢oL3ﬁ LS‘)L) ‘Lm)a..i.f )fg‘b 9 0}5
Laa oy opl pol a5 aiib oo Oljose ple 1 b 55 snio
el (V) Jgoz 8

S Sladlas L:b)yi:S )" Lg)L,,.Mg solXasls ) Qﬁl » os){.c
b3 50 50 ol o [0l el s 5 & 500 65 slacl o s
035> 3 sEden b Ol B e S8 (5,5l ol ) 4k
SoyS an g LLlIF] coul a5 IS ol jas g,5l8
o=l 00 il s sa 955 e liaee (55l8 (Samgh sle ae

el (659L3 (saiadian sl 055>

5. Technology Intelligence

1. Hamrerschmidt
2. Bensh

3. Barrer

4. Ruzicka

(1YAY) 093 9 it 0 ploubs — 23 jaw Jw — Ylral Gosd (Huw Jiuo &3 palss

O Yle

\7



S Ol (5)9ld b ki 239,

.
.
0 0000000 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

| 3linol Jukors

&I

anld ools iales sl S956sS slaJow [2] conla T Sledll
A,z 0 0ad Jodow g bl s sleesls 4y pls glaosls Jhaus
Jbe 3 dadae (a5l (S0 008 3529 (S el 10 gi0gn
Joms ol anl o V] el ons w6l (V) S b gollas Y- o8
il o (gaiaign plslite ciilr il (bl 0 b L) (59455
OO 6l s 990 (55518 (snelisn (S g 5 90 50
S o 90,5 o0 Sialon ol (5558 ()T A 5 S50 SladlS
Sl 1B ol a5 00,5 o Ll gy dacJib (Sinlon
s 3y9-0 BLIl lie Jl 5 Sledbl al> 5o (nl 13098 o0 03ky
g g0 03l Tl g 8 &y bl pas &jg0 10 9 555 o0 )8
S Jdos ado ol oo bl 5 o al> 5o 0 s S L2
wtlie las g 5,58 wiadigr B Jas 05 Sl (Pl
5 Olesls ol 28l s bl bl (fiee (3135 9 M s 5
3 o 59 LS 9500 Jald 1) (siadign (el slaculss
oS ¥ le)li5 518 ol 5o il (gilusitas cal> yo ()l JroSS
aladls> g0 1) (gunas (il g A Cunl diedige CleMbl (s4ioe
Sl (s Cu pe g Sl 0,53 alo> ol a0 IS Glojle
sl sz B156 Coles 19 59,8 copp ) lap] (Gl 5 (g yimd
OLSel diaign (b e a0 45 Cl ponn il Al o ol ]

QS ooliiul welsg, g o slagaiaien 5l amd s

SeS [jli 169959

SRR )

sleoig> oo, gl (6,38 (gaieiisn o ..L.Ua‘so Ao “_,.il
S8 a9 0,90 Slohg sla ali ‘LQ:QT Yot g Bus alize

Ll 00 o)LM:| lmJ )‘ ‘5>)J4)(Y> JB»)QJA;)A’@

[A] 5 9L8 susadiga slapadlis g Las)ga—Y Jgua

el oode @Ylas slass
odd piin cole Yo 4 gl )l slass

ple a5

oS pls jo el ed wlel usl slows

Hello

& ,9L8 adgs

alizee EYITEN JL«& L;La;;f;.ﬁ; Slaws
Ol 55k

woyas Gt IS ke (5o .
) (©95 o9 Cnio
Slhaee g,0l8 wladg e

Sl (6,0l8 Ol jolo 5w

Ghie—ligd aiyl 3 (gilwosly > pe s a5 Cewl S @ oY
slajls ololes Ll 5 (lblre b laiyd ololiss o5 5L

S /
f
~ e ’

Iranian Chemical Engineering Journal - Vol. 13 - No. 72 (2014)



Sy sloanpe 4 azsi b eiS S o gl ol s s
sl 58 T sl B il saimo i eg 4y ol i3] oo
e 53 oud Eod lel p2l bl Lo 5 bl L cnl b
Silss s 6l LS 5 sleasly @ (lgioe s> 55k 2
2 (S S s 4yl et S o slojlal B 5 ,6L8
Sy9ld dagi g g (R 50 5l by g (5105 Senliw
DVE] S o Slol 3 oS a5 90

5 gl ol o a8 col saghy lojsn 5l ad Sy alis ol
g5 o 6yl b e gl sl el sboal (olos Julow
2 698 o=l 5l e Az xS e sskite 4 ol slas S
48 chegh 50 50 Sile 4y sl odgy Hai 3550 Lhmgly 3SThe
Giaingd el 00 pSie adlie ol jo o] @l 5l s
5 sz dlgidn 4o ol Gleo )5 5 Slha 055> 50 (5 5lid
el o plol 1251 s sl 43 2 e Sl Ll

OB 99y -
S ohoae 655l b b pe e laase bl Giogsy cnl 5o
Ol 5 ysld a0 A58 50 gl azde U asllhs o,
Yo o gt V] glio jo o 65,10 b s ;b )
6ok Glaasin b & jsin fuizmen g Lol gl il aod sliul
dol 8,50 ol gandid s Slonds (ganaid Ol e
S Canis R gh (35 Olyaus i 5 8 5 05 o
el oaelys iales & (1) Jou 5o ol gonails 03,5 )13
(S35 Slhad gy5ld b has e gl sl cud sliwl (55105 (6
&,9—0 QPAT sl @l_c}Uo‘ SSb c&b 30 B (9w
oledbsl ) Sledbl SOL cpl a5 el S 4y p3Y 8 S
Sl omtins iz 0 o g (3280 (paasd laojlgallS
Sledde (g5lwosle] J>lpo plo ;0 Silgs o i g 8,08 Slais g0
(PC) ey s kil gonails sloaS e i goine
slw! =) L s r:lf)o b OJ.J.JM )L...; o e

sleeslgads woljue ()5l calizee slaojs> 0 oads iiie

sl nl sloo IS 5l sslass I hagly Gladid slajls & 4z b Giagk ol o Y
Dlog cogw glgie 4 osliinl ( SlocSy 3 655 Slhaa 5,9 5l oolinl (ygoan

el oas Hlais po (g5l yu slaassl )8 g alss
3. International Patent Classification

Sl 3w ] 0 75000 Sledlbl 5 Slel 3] eud bl g
5 S 955y (n Ao 50 oy ) (S,3L8 (Skeder (v
e obiwl o a8 Sledbl VY VY] o o jles 4 (L3, o Shee
Sl 295wy L asload ganatws g gl 5 ¢l i
Gl o b g cel Sler gelaws ) L33 590 0392 (55l Conds
el Sz )Y (2 g (R o pal) Sledbl 4 g oo Sl
0,8 o Caws dilizes lio (o lagyT 5l soliiwl 5 aeasds asl
o) siatign 5 o gl olial Lo 5l Gua
Sl ) L85 sl den ;5 oS Sl gy plonl S, 2alS
o am (sl Sea; Gl gy o0 et 4 SIS g anza
a5 Sl las sl oj9> o g (IS slaype )3 Aaghy el
G 9 95 o0 & 395 e 43> Colodb al> e )3 i
Dol A ) stagh sbelsn ,o aAligd Sy 5 Conb poe
B oS e 0l 1) (ohorghy sloogy y ConSit s (gl
) Evshy sleodyn alielse Ol 5 mos (5 IS Canlew
G2lS (gl (Sae a5 Lol (e il slas S S LB
Lol a5l 1 (6 yglid (siabod b o el CeSd Jlai

Smaiayp b Coabad pae 5 Sn) (pl oS 5000 o (3

o) o Lopls (n vt aboz 5l Wilgi g gl 23t cod Sl o 95250
Sk cAeeh sleedsn alaielise Sl 5 mms (6l Gl
Iyl

Bt 4y ol e <l 5] o sl 5 35250 Sledbol alows |
Slodine) ;5 )l colo g sl Glo &S0 ey 55 el
Lo s 255 20510 s Lol a5 > gy 5 05 (g 055UsS
SLedlbl s plsien i oS 8 5 S, 51 bl
o ol g (559l Y gou oai Wi I lialol B g 550
2l s o] Gilie glacS 8

4 Olgsn (gl cud sliwl ;5 Sz g0 DILI Ll b (rizren
5 i Ll Ges 9550 50 (el Loy Dl
oS Gledlbl o o Sz pine LS b oanl S e
Sl ys—Dg ) 0ad uSaie SLedbl 5l 5 psee g 1850 L
6o =2y G5 b Sl I el bS5 (nl (Sl g (Byme
CS > s & 4255 b g) yiien SSL g Glaebl L) ol

355 o0 Oy (Bdeaids Slaal g as]

1. Benchmarking

(1¥AY) 093 9 SLiad o losds - @23 juwns Jlw — Ylral (pomis w0 3dsee &a puiss

© 0 000000000000 0000000000000 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000.

OYe



SIE Olysan (5)9Ud b i 239,

.
o
0 0000000 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

£l i slianl Julos

or g g mbi-Y
Slasd ggmazme ;0 VYA/ /0 ) &l o gty ol s aly
VY o oljoe 650l Galises sloojem b Lo e gl 251 VYA
s 4y M s sl 0y Casd 43 L5 ool pas )3 55
2 g (6 IS sl gl |y oge SIS g3 ol o ol
3 sloaSa aselsl yo sl e JSST Sljam (5558 A

| DJ.A] u...‘b5)4 UJ‘ )‘ 4...9)?); 6¢)~Dl) LglkJJ?u

olel sl e loj wgy 1-Y
Slel 231 oloas oyt ol ey (F) Jgaz 5l a8 4565 \len
3l Sl a3 (5,52 FV0) a5l L e e
A Al gilwaig 5 ed, cd 4y olne JSs
So)s 8 ags oL Syla o gl 3 TVF slaws Ly "l a e
o OlgSee (1) Jgoz B ) Slhums JSis slas )8
Sl 1o S (58 Slhane Jiil (58 Slhaes (g5loe 33
51 oS 2 b dag o lel 2l slass a5 5 0,Ll 58 (63l s
S AS Sl ;53 A a3Y Ll odal (B) Jgoz 18 0,130 oy
g Olgie 4005 Gezmen) Slyaa (59l 8y Lo p)l5
Sz e g WS (oo S92z ge (Ao 059> 50 (4l blug

losis wSate (F) Jgoz Ll o

3 Sa 4a yooad bl olel AT olaas - Jgaa

Qlyasa 559l slao) 9

Olel s oloas G9L8 039> 09,5

£10 Sl S5t 6 pSslr )
Yve ARV, Y
44 Sl 5158 bk ¥
VFF Slyaee mls 5155zl 5el ¥
Yay Slse LSis glao S & N
YFAA JS slass v

Laojlaasds cnl (65050 b s 3435 (sl abgy o (s
b gl el o bl gandil slaas

Ol jasd (5, 9ld AliAs (sladiae ) (suisddab —¥ Jgaa

$9LS 0j5>

LgL(bolf.’@.g‘ 9 C‘f’i"““ ‘JLO.L“ 3 _
R R KR PP S
SlSy Qs SE s s \

G PRV
Sloue JSCas oadlosl
Sy wnlp med s sleanse
A JRVERKW Y, Y

Sl joue

B bl g Slhaee gas olaee 5155 SLL Y

O 5l werse I il I wlie 51 gl

Loy 5l g (eghan Slysen
Jesl (o8 olioe  (gilwe,sd
ol 5l el (g8 alue
3 Jolee g B Gilecpes Slioe gles S A

MaolSys S Gpae  aleSy

opfy adis Jolwg Cgu

oo dLaoslgals « oS 5) i Slile G RT0 L G
e e 9 LacS 10 gabal gl st ol o it ganail
05 ool el el sl (6)sld 09> cnl 5o elid
oL sl Sl sl ) oal Jomy oz <8 lidl ol
o0 il olil 5 gl ) 350 olie (i o oy kel 151
il 5l ol Jsaz lp 3T css 00,5 gy oo
5o 5L e 58 U s e el sl abes

b ool gzian 4 5 23] e slid Sledlbl glacsil
Dl oS U il o ol 505 anllas b o] 51 ey
Sl S5 @ p3¥ b alnil )15 3)l9e Bi> g (£9550 LS|
SISm0 el sl e sliwl gaeg, S L ganail aS
ad> o )5 o8 g g Jol Al pe )3 08 (g% 3550 Slaoje>
gl s $O-  sgu g azme jlLo 8 S Ojso (g S Ly
YUESONS Wy I E5 | ¢ RO KWL PIIE ST ESO R W P
ez w5l leiasle (B 2T s 6l 6,5 L2
(V) IS8 5o iy oal 5o €151 2 sl 5,5 JLse 5 st

L] 00l

Iranian Chemical Engineering Journal - Vol. 13 - No. 72 (2014)



OYe

3156zl sl
©lyoep ile

iz ylilis! saalinds SlauS gl il

A\ 4

SRR 3)90 Lol slaojg>

=)

S

Jro 5103958 G5 ¥ S 3 ool b goianr $oss> 51 K159 55 JUeb e ke Lali o395 31 S35 Jlab SlaeS b lobih v

N

A

A
A
A

FUCEIOR ST R E W Ayl (o 53 GhRg3 2)9 Ayl (owy 30 GiBgR 9590

~

> - >
Ll
olial 31 5 ol & g o Slw! SBSSL 53 g B1yb 3l gl sl cud sl 2L 4 byl Bl 5l slwl 5,5 Jb e
»l . » [
ot £l e > o £l > g2 Cilicko gl g 351 yas! > EETOUSERITIS
bl OleMbl Jolos R JCERPOR JETIMPPRCIPN, v

A

dl
elpsl eud l SRR9 5 9390 859>

8 933 0l 59 ¢S S aliaad (58U 3 L saluan il Y it

(1¥AY) 093 9 SLiad o losds - @23 juwns Jlw — Ylral (pomis w0 3dsee &a puiss

© 0 000000000000 0000000000000 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000.



S Olsan (5)9ld b i 239,

.
.
0 0000000 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

£l i slianl Jukows

o5 5> 00 i Blel 5] ol yazme o A5 sl Ss2g
S ) 652" 5 "l s ol gslea iy
e ((F) Jsazr F1O b duglio 1o YY) ol 2a8 "l jam
0597 Ll 00ls olaisl o934 1) (Lol og )5 ez ol o 0
Loss J5 50 g3l 8 olaws L 55 bl 5 Sljose g4y 300
S 53 (0 poce Se L) (S (28l L oS col (sloje

el 00l axlgo (Yo N V=Y v o) ano jo olel 22
03y 09,5 2k @ by e Slelpzl el Slej oy, (F) S
Sb) dmge (9 d S ul s e LA | Slaee JoStis
Lol ©lioes adgs (5 55ks slaaslin pled )5 Aagly ol
ok lel 151 8laxs a0 A, g, (F) USE (el 5 3925 o
Sl JLasl s 655 Sliae (giloe ;a3 09,5 505 99 50 oad
i) 5550 055 50 Lol ol L3S gls o3l dms o (638
355 5ogx0 yws & Qlize G (3lue e 5 5l ploj Sl

ilosls dolol

Olel B o iy glylo b ygls V-V

ol Sl 6,8 Ly by el 23l lolo ol )
WS ez 9 0 gy (omly LS el sloypi S AT wmo
6y3ib g claztls |y £l 23 Slaws iy b sl
ST ;5380 (my p ((0) JS) 9ig oo jlomd 4 Sl jae
Sl 00,8 (o slaasli slils b ysiS cnl d a5 o3l o
DT s e glie 5l gk 55 xio 055 5 Ghagy
75005l @lSeyel 5 ol slacs s clelzsl el (ol (ol 5
SMolune JSas 65" ojeo po il tin la)saS
55 an |y gl e oo G iy Bl (59y55 5 K el
L g0 il cenl bamolis o9 4y oS Wlools olais]
201 b 5 eyeaS (nl g9 Laulh 5 65 pBS pe 4 x>y
ol 635 Sl o Sl S 5| 5b e sl
Adgi Al B (6y5lib 0je > p0 ;K00 (g5 I Al g Lny5aS
ool il 1) g5 T i il oS 58 "y
L 55530 5558 & 5588 ol 5l oaisS uSaie Wil o0 55 el

ABl sgaze milie Jo a0 9 655 slp YU slolas 4y axg5

0955 2 ez Ol 4S5 s oo (Li (B) Jguz 4 axgs
JGsl o358 Sljaus (gilwe pzd Jolis @lyjoie LS slas p) S
835> LS (5l 5 ol 5l (il j S (oL Slus
039 (§,9ld 055>y Tolda (gl mS VY sl b ol

R0 yooud (sbjl Gilel PAS slaai -0 Jgua
Gl yaad Sl slag y,ls

Olel s slows

Slyaus (g 5lwe 3
10 V-0
5

Yy &5 oloe Jll Y-0

44 3 il -0

SO e 0 ead ad olel sl slasy sasms lis (V) s
45 &5 lea il Gloj jemme  Slhaes (5,5l Lol slaess>
loojs> L basi e Slel i3l ool ik oo (F) US|
GrSediz aly (5= LA gams 5l lyoee (5 )ls alike
el gy s SLET 1) T Yo 51 S lsice 45 sl 4zl
VAIAY Jlw 5o LSyl yo (o LS Sl annsgi 5 gy
5 il cighy slaasly pols JLis & 523 ()T 5 ey el
S $3g0e o ald (lizmes iy sbazog jarads

[o] g (5,53 ol jo lel 25
S 50§03y 45 45 dad oo i izmen (T) SO
o 485 S5 Togu "l adgs anl 3" (5,08 059 lel 2

L acdl ccul sois )‘Lﬂ "QI)A,,A Lsis )l 6)-;51-?" 059> 3

Iranian Chemical Engineering Journal - Vol. 13 - No. 72 (2014)



[ © . " )

=~ W 4 AN R R ] VAT TaooaToeg TeedaYedd

Yo9s8 () aY 095 (q)YossS (o) og,S () a gy alel fal ot Aleyuag, - Jsd

Yo (@) v (N A

/ |
W NN /\

o
& 2 W - -

> ~ - ~ 2 ~ v}' ~ T T T T T T |

“« T A y o (S W
> > N = & > > < SVHAT TAAS T EAD TEALHA 1491950 14T T T TeaeTe )
¥ Fo

[ o

v (w) o (@)

,. L [

BELTEEREL L SAEL SR AR RPREL SR S NS NP E VPR RV TS LE PR EE TV SN SRR RAR ~ ~ ~ ~ N ~ > &

¥-0 0558535 () 970 09,8535 () Y-8 09,8535 () V-0 09,8 35 () s b ga 0 el JA &l (Slay i g, —F Jsub

(WWAY) 093 9 St o lasd — @23 a0 Jw = sl Foush (w0 Sigeo &3 phas




YO 1ol

Yog,S Y 09,5

Y 09,5 ¥ oS

ol (sLac 9,8 3 S pa Sasdn Ay Alids sla  gudis iled Al HLel -0 Jsud

Ol e ShlB 555 )3 il sas ol sla g S S
S5 ST ol alilaz laan jo wb eiored 5 00,5 (6 S e

Sgh cBls bS]
olel sl el Joe slay9iS 5l Ol Vb oy @ 4y b
S5t 5 Sk ik 90 50 kel SIS (5l Wil o
2 Giegin o=l s asl b ol 4 Ces eS b g el
Sy (5)5kd b Lo oads o Slel p3l oLl @38 9550
L el sl (8) Ut 5 (8) Jgizr 5o 095sS sl 98 5o
S (Ol osae) Gl loygaS (B p aS (nl 4 ax g
05 el il SLedlbl JLasil gl s5eme 5 o5lSe ol
oyt S el o o e lel 5] ledlb] ki 620! (53,
Sl i 929 al b el 0395 Jlod g (o ptws LB
5 o sba b sl (ol il ploe 4 o aidliannss
el 23 Ml il ol Koy glylo wigy oo losd 4y 48,y
il 4y el 5l o j0tS (pl 4 by Sledlbl Lo 5 aiian

b ool o Loyl oaigy JoSid a5 (53 )50 45 Cuils azgi Wl (F) UK pads jo 4]l
5 Jsaz ol 5o (loats e 5B o )ly 59im9) 00 PCT (5,b 51 L L)l wlel 25
el oais 81y abgs o sla Lo

wlelpsl eud (oLl e o s Y-V

= Vgane 535 UsF (slojgi§ 5 elidl ool sl 65 e
Dt o )4 5,5 o S5 iliss sla sl oL
g A Bro 500 Ojle 4l (55l8 il b ogdll I3k Ll
s oy 4 588 K s elis! o el ol B s
35 ot 534S 01 5 6yl T sl eelie il o5 o
@lgs a1, L3, cudld plg gl pl ool ISl a5 05, oS L
5,5 dgdxe

Sl (S § ol €13 Sl oS uBls 4z g5 b 5SS 9 )
S an Cod wlfla 925 p8 0 gl 2]l cbla> (6l Wb
Aol 50 et slisly 5o 4l oS pladl 1508 T 50 ¢l 25
2,585y (oo slpoaalie 5 asli 38l wlel pal ood
Sl ooy Laal 45 (EPC 4 PCT cusy (6,5 oulee ,ula)
i b dslin (0 gac glo 0l (ol Slaalee (ol 5l oolaul
(Bocs 6o ysiS 51 S a0 basblols alflas col) oo
o S B ams oo gl il ool poliie 4y (50 Gloj o 8
ot Lol 55 (5 s 53 (sl 525 55 el 5] cbli
0=l 50 R Gl e gl S (09 (e (SU el
D9 do S alB Sl pade L gl il el lapllas 458

S0 el el e gzl Sale 5o g 3580 plonl S e

Iranian Chemical Engineering Journal - Vol. 13 - No. 72 (2014)



Sl 5l osem cnl yo iy oS 10 5550 j0 1) gage SIS
L)L) sla i o Laaidly, oyl 5l sis s g0 ylis
AN odal o ioles

Gl S 5 gt S8 b eyl g (V) S5 51 4S5 43S lan
slaclu e o Jgojgm o el 2B VAY i b (3 V@'W
Ol gy et a4y (6 )5L8 (nl dnngi (lelRiny jled 5 518
AN 7 DU FRUICIPRER SU-SN ORI SIS NSRRI gy
9 axwyi Saa Ly |, u—"C‘u—’u‘ sy S8 b oS i
Lagl assle glais (oamb LS Slaa (55l 55l
Ol b 38 u,uob & 3> 0z oy ol 5l asT & lgansl
J..\J._..J Lgl)“ ‘_,’J>o|) @.«.Ja )L? ubm 99 )Ua.u‘ JJ)91 S99
3l ool wl Ly asm acil 0oledlygo (o505 ol 90,5 Jou @
JW3I gg0mme yo [val Al (6,10 0 00 BB 09250 slo g ,5li8
by o Olhue g 9lud ay iy slacs, bospn S
il 55 lie & (25 £55 sl 598 ol o slaCusln
Dl sgin

e Sledsl ool Cmwd Ay Lg)l_o] Glrosls i jo adl
Sl 2L LES LS Lhaghy (65 Cuz anid Cqz o gl
oS by 4 1 Bro Koo iges gl 0,5 Joe <l by
Ol b3 LS wilgs cod olpid 4 S 1b cpl wlelmsl ed
Dbl b o5 5l 5 (5 p5kd asse o LS D Gl A g ]
Sye ol ar (20az e Gliee p i & Slel i3 el oy
o |) =9 oﬁjdww uu‘;&‘ glw 4...9;
oS 5wy 1NV VAL Wilosls 13 0g5 cbili> i
SS9 4m 00 oold Loyl olel gl an alels )| o i s 45
9l 855> yo Lol Liiagh slas,sliws Gas soumslis
R &5 (IS 0 Hlez (M) UKD 0 diges sl el Hlais 50

4 ood ool LecS 18 508 g5 3l bagy] Slel p3l @ Slel> )|
Siloaal Lol 09,5 L S8

Slel sl slaws saumslis b Ko cpl o ool (oS gl a5 cusls az g5 b andl

K (S5l (Sen Shle a4 L] glsl cud o lse Slaal 4 g caslacS i

el S glls w8 T s Gl o il saile, cud 4y 458 B jo 1) 095 gl 23

2 lanl sl as Slacs i gl isl eud o)lae slaw 1 ol o gl 0,50 0 g

i s b ) a5 ol el bl el 23 5l i el ond 006U Lo lsgas
28,8 a8 s 0l (5,908,5 lel 23 S slaws

2. Mitsui Engineering & Shipbuilding Co., Ltd

3. Mitsui & Co.,, Ltd.

4. NGH Japan Co., Ltd.

S8 5L 130 5 gl 30l Suisly —F Jgun

N

4 SlalsVp fay

£y Spfe Y AN

\id ol YA Y-V
YO Rers 14 e
¥ allgpd Y. Y.s EP )

Y Lkl Y VA¥ Ibls $

\Y Yy A
el
\f g o Yy

\ ¥ sl ) AR

\FA 5958 A
AR

S99
\YY )

&l

\Y Sl Yo

PR

\Y Ol A4 VY AR

\-. Lts! Yv VoY
\. &S Pl YA q.
A aS Y4 A 0,5 \f

v oy Y- oY

Slel 23 sloas o i ol e (B) Jgox 5l a5 4565 \len
il oy S 4 ol 9 B0 el (slo ST p8 Sl jae (65l
O 5 5o b3S ol Slel 28 e a6 s L
o, 58 ol e e eyl o Jsb Lo L 5] 45
5 Sy sled 4y 5y5k8 Gl sl Sl b osBll il (et
Ol S IS oyt an bk abs e Slel Sl Cz (oo
i 3 00 S Al by gl ) g oo Lo jgiS

)l (@93 Slges 5 i

LS 3o o9 5 Jlé F-Y

Gl guied ;a8 ol dlex 5l gl it el sbiwl Judo g (o)
Gl 05 Sy yo LacS b 5 b lojlo 5 Jleb (lolids

©o 2y g iagh slag S 3l bl uies 5 o

(1¥AY) 093 9 SLiad o losds - @23 juwns Jlw — Ylral (pomis w0 3dsee &a puiss

© 0 000000000000 0000000000000 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000.

OYe



Yoo

N
Y50 1ol3
Yo ~
Yoo -
10+ N
WY 558
144 ol

Yoo -

B o155 ol -

M N FY S !

b YA o Tl ~~)°‘,,v O
Y L st [ VY 2T YO ihpwsy
. Wiy q oz 14 bl

Y 09,5 Y og)S Y oog)5 ¥ g,

ol slao g 8 5 S 58 Sasi @ Gilel HAT Gl 5]y LAy 9iS () folia - Jsd

==
wn o
Y Z = ~
[w
w
VA -
At ~
VF. 2 ~
: 5] -
;’f A S e o
3 : : 1 :
-‘- Yo nm - i b -
3
3 T R - = 3 S 254
Ae = % o) N ey vl & EF:E\
m - 0] = b B
O L U % 5 o] 3] 0] N oEo
.- 5 = & F- 2.9 > qHE
EEE sE o EE Bz eEE
¥. ﬁ 4 a L] T T E % w1 % ?g 8 E;o\
] [}
45z ¥ a4 f 2 3 B Q BB mgﬁ
A A (= E g E © e [ ﬂ Hmrq
s E R AEgR

Y og,S Y og)S Y oog)S ¥ 0g,5

sl slas 8 5 oo ja Glel BA0 alaad o i gl Hla lacs b -V (S

oo ol 4 g0l wlel> | a8 canls jUaml o)lgs sod obl 00 S sl dudos g glpsl ool sbwl @ Slels ) wledlbl s jo azdl
O30 g 039 aile e ol VA U Slas o590 gl 23] ’\J5| 15 ol 4 6ol o5l b lels )l olaas Ll a5 ceils axg5 aub abogy e
sl ol (Sila e Sae o 1y ol 4 aogl> )l g anllas ISl Jlo 90 s ol el 5l a8 el m3 ] iiged sl ol (Siws o)bos
O (Silaymme Sace 4o diely o gl 13 S 045 wiz j2) S sBlas 055> sl g S by (5T 2> 005 o

Iranian Chemical Engineering Journal - Vol. 13 - No. 72 (2014)




Lacs i 1553 (9w j el )l Slocss o iy sl (825
ol lel i3 8 e 5l SLs wilgi oo gaoge ol il oo

DAl asl 2o )50 6 )5ld ane) 0 &5 53
e e i
i 51 0% ol a DAl cala)] cblis g oLdlas
B850 Silus, b il 5wl jgate (ol i3l sl (S5 esdlle
L a8 oS oo 50 gl colo 8 15 Yol sl YU 55 o]
S sbysaS ol el Gl ield YL slaas o S92
J9iS 00 5o el sl aS 0ed svalive I digai gl IS o3
ol e Byo o Yo 5 s 5 i il el o 2
Sl &S a2 o gl yol ren ol ol o yeiST cpl o gl 25
532 ol jgaitn €130 pl 3 (93 ()l il <855 ]
S aad e Las ((O) USs b gillas) Slhass (sl el i
L Slelzsl Gl (nli asmivn Gilo iS5 (owiige &5 20

Slelyzl a4 bes 1o 09 wlels | slaws (A) IS8 50) wos gl
Ol L aiS oo Job s g (Gl oauid 48,5 Jlai o oo
1) el 3 5 i, o] g JLis & ¢33 go9e 5l @bl (et
A3l oas gl adgl gl il a o] jo a8 aS el 03 b a

g o0y wlel ol ay cpogls )l Boi> sboasly K0 o
wissy lel i3l ) shate ol Sslite oo b SlS 05,0 el 23]
Lol Loy jo—i 5 o)y (olgd Cod a4 Sl glel 55
5l o9 cbla> ylej Gow b aS axiwa olag] oo o wilel 25
55 ¥ 0 L oy 0l & (Lo Sy 251a5) Lo
wsloas JUal (L3, colsls b iVl syawd 3o o5ls 0 aaile)
olelpsl 4 pogl )l 5l gl ol e Glheoline a5 cal (b, 1A
3 smS Blae (gl jo a5 wiz ) ail atdls of STL3, ous;
(35l )18 oyl

)5 sladlju e g,5ld 059> o Jled sloes i )l
Lacs i )50 hawgs 2ogla )l 0,00 VWY L L 5 )5 ggaze
YA SISO e an gla )l Ve (e job @) 095 gl 5 VA &

5 - w e

A = - B il‘-’.

— nod

2 od 3R

=0

15 =

=

2

W, E
AR

#r

v

bos b o olels )l slaxs
-~
LITHJBISHT:

TLiY¥

RV ¥

LIOBIL OIL: YA

EXZ{ONMO

“LOIL:|S

DEPARTR/ENT OF EN3

TTBEIZHD: ¢

Y og,5

Yog,5

WMO3

A
&

UEDEPAETKEN" CFENERGT : Y

TE. RCH FCUNDATION U5 COVERNMENT |
T3 FOVERMMENT: -
EYWIRCLEULL. 9

FRECTE OMCOWEITETTON: v

IND TETHHOLDGY IMST JHALLIBEURTON 513
EHERGY|THE UH... DEPARTMENT CF «HEWMZIXICO

Y'oj)f fos;

(LAcS b jSas dau g3 dugla sl Gl Gulual 5) Sile 530 5 A8 (51 4l SLAS yub—A JSib

(1¥AY) 093 9 SLiad o losds - @23 juwns Jlw — Ylral (pomis w0 3dsee &a puiss

© 0000000000000 ,0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

OYe

Y7



S Ol (5)9ld b ki 239,

.
.
070 0 0 0 0000 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

£l s slianl Julows

Yy

\Y

INST FRAWCATS DU PETROLE: ¥/
WORBEE STATS OLJESELSEAP: ffd

3

9

1

3 M

q a

g & Y.

9 < % =

i # E 5 e 5

3 - % 2 & o

9 ]

3 0B oE

.{q‘ i g m&

W E 7] 5
Y J |2 E’E

= g

Y og,S

TETION; v

SCHLUMEBEEGER: &
STNTROLEUM: [

SHIPEUILDING: /Y

¥ og)S

(blia Ldl yaa o i Jadld gulul j3) O jusa (5,908 6590 Hu Giled HBAT (41 5 AuS (6l Hla lacss puli -4 IS

Sojor SS& 4 |y Slhaus 550L8 05> 10 LS 10 (5 e
055 oanlio al lex siask

Sl 1) (oot Dlyess (Vo) USS L (V) S0 aylie aigad 6l
o LS 7 e b as I Gl el S 8 diges (sl 083 oo
gl 0j9> 50 &S5 LB VN LV -0 sl lo
(V) IS slain 5 00 )3 0392 Slya LS5 1 (6,56l
S JWsl g e cdlb sgms sbojem 50 &S0 ol il e
Sy slaouss lojl bl 51 S a5 wil o slacs 5lis (sl
Jlw 50 8 5 ol el TS ey Bpas Gliee b Sl
1095 oLl U g | JLSeeS luST S 15 4 )24 F
Iyl ws cow I8 5 cis o

P SleS glacS, b gz pie (1) S 4 38z gl
s oo Glas ]y Shues 55k a4 (pliws lp 3 sl

. . L ¥ -a & .a
Sgi 0jg> )3 eV L oS b iy (559l g pole e

1. Nalco

2. Low-Dose Hydrate Inhibitors

3. Exxon Chemical

4. Korea Advanced Institute Of Science & Technology (KAIST)

o Lag T acd Sloj gy 4 b gl sl cud (&5 Ll pds o
AndS JLo Yo o 55,0 0S8 diged gl cibls o9 s
P LSV g ails o 60k 5, 2 2lostesi
aslol 5l Ve a Lalowilw, cd a5 LLS | ol j0 anpy lon
593 Sllad 0jo> g 03,5 Slais o 059> (nl 535 2 SIS Al e
5 bl By il s CanSil g Ll b ools ois IS 4 1,
o aS ogd el wls o)l hg e glusl Ve o8 0 plas ol
et 4 6yl (nl aose JUb 1S5 952 <80l o pis
039> 035 bsS LYo 4 plecS b wuls (Koo 55 5 VY] o,
doye au Ly S an gools e Olis |y olhue g )5ld
Ry A 5o g Wil LIS 655k nl 55, 2 s ISl
OmSan Azl j0 bl 00,5 )'LéT Iy aeoy ol jo gl aud o
L8, ;K0 4 G eS 1l cpl olel izl slass ol o el
ey sl i o] (O Sal a5 Jl> o aiil xS
shadbe s e o it s lacS s (1) US55 4l

oo JSi ool as ol b sl ol il oz & g0 4 s

Iranian Chemical Engineering Journal - Vol. 13 - No. 72 (2014)



> 3 < < Loa
A = o ooy
z o B » > 250
v 5 8 8 & 2 SR
SIS = fa =
a2 &b b E%E
s Ok E B8 2 mE R
o2 Bgd 59 = SE g
o = E MO S 2O i
: o o . =T
: HifENi1
e}
—_ el
3 &
) o]
g 2

Lol slas 98 3 Sy o Yo VY B Y00 sladle dlold ju alel BA0 o yidia (6 yla slacss pdi -V » IS

gl YYE L "Ql).x,f.:a adg A.:.ﬂ)é" g gl FVo L "QI)..\@
Jlod am 6y5ld 0l bbb e siiaghy slaojex o Soli
5 1S sy (il (LS el SlacS 5 (rizen ) o0

5 il oo fad e 0ol ool Clel gl slaws o i Gl s

g yes0 Jled 4 Sliaes 5 y5kd Oly iy
Sy9me Sidmlin e 5 Gl 65 ple 2o 4 4z L
P S IT a6l 58 (o £S5 0 (g 59lid o) adds oS i8S
5 s o=l plasl clhane (6,5l L Lo e slategiy
Ay (RICz ee p Wle O] (S 65l utetse

23k Fse 0je> cnl 59 i s S a5 S sloolg

&=y

Sloan, E. D., Koh, C. A., "Clathrate Hydrates of Natural
Gases", 3rd edition, Taylor & Francis/CRC Press, New
York, pp. 1-10 (2008).

Chatti, 1., Delahaye, A., Fournaison, L., Petitet, J,
"Benefits and drawbacks of clathrate hydrates: a review
of their areas of interest”, Energy Conversion and
Management, Vol. 46, pp.1333-1343, (2005).

Lockhart, T., Crescenzi, F., "Encyclopaedia Of
Hydrocarbons'; volume iii / new developments. energy,
transport, sustainability, pp. 237-269, (2007).

(1]

(]

(3]

I il a3 el ST L Sgaals &80 (55 Sl jope
b LS 00 Sy 0 555 \°,5 B e w858 Dhae
5L el aey 5o gl Y L AVYYY e o mls
) o 515 il ey 0 I A L ggn 0S5 5 Sl pen

Mgy e0 )LA..;'; 4 diwe) Q.ll 59 ‘5{L»4.25.o.; ‘Q\)A,Q.:a @L:.a

& 5 amts - ¥
b e ol sloojom b Lo po gl 23t oo sliwl (faghy cnl 5o
Sdgi Shus JSas Sl 655l alex 5D Sliae 3 L
5 (O e Sl Slhoe glznl 5 Sliaee a5 158 Sl
Sl 50 eoliial Sz 65918 ol 0 ) ks 059> Ll
2 & y—ly (S e Ay SaS g (5y5l8 (e —lge
Ol 235 18 o )50 5 551055 stssy slacs el
2 i 6T ke pe g, a5 wad oo LS (053 & Sleol
2 stz HBoba b ol seasls g Sliame (g5l 555>
JSi 5l S sl 055 e ol 5o ol a8l L

1. Korea Gas
2. Daewoo

(1¥AY) 093 9 SLiad o losds - @23 juwns Jlw — Ylral (pomis w0 3dsee &a puiss

© 0000000000000 ,0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

OYe

YA



S Olsan (5)9ld b i 239,

£l i slianl Jukows

[4] Barrer, R. M., Ruzicka, D. J, "Non-stoichiometric
clathrate compounds of water. Part 2—Formation and
properties of double hydrates', Trans. Faraday Soc. Vol.
58, pp. 2239-2252 (1962).

[5] Makogon, Y. F., Holditch, S. A., Makogon T. Y.,
"Natural gas-hydrates — A potential energy source for
the 21st Century”, Journal of Petroleum Science and
Engineering, Vol. 56, pp. 14-31, (2007).

5 ooz oleam 3olo (ol lad aige il Lojaeme (5]

"

‘_g)|}.3| so‘)
adllas Co a.]a..u N 4>)L&; Siryaelp g 5,108 canlw
JVEe¥ G50 oIl 55 Cano (55409580 oy asdl 60,90
drwgl g GobS STy caadd el ulAST ey
(YYAQ) ulj Olpl el ol 9 mlio
[7] Mortara, L., Kerr, C., Phaa, R. Probert, D,
"Technology intelligence: ldentifying threats and
opportunities from new technologies', Working Paper.
Institute for Manufacturing, Cambridge, UK, (2007).
[8] Heini, M., Jirvenpdi, Saku J, Mikinen, Marko
Seppinen, "Patent and publishing activity sequence
over a technology's life cycle", Technological

Forecasting & Social Change Vol. 78, pp. 283-293
(2011).

SO slajls olulis" (Lo 3 s ols weund SO [4]
a> > sgpio l ooliwl b (6,0l (gauadisn wul ) ol gd

OIAS (3PS5 e il yaiS ooz s y5l jee
YA oyl

R S CKVE ST IR E-3 g B Iy R
oroslez SIS satedisgn g (RIS o pae slaal

OYARD) Glpl ol (S35 S e el S

[11] Savioz, P., "Technology Intelligence: Concept Design
and Implementation in Technology-based SMES"', first
edition, Palgrave Macmillan, New Y ork (2004).

[12] Mark Veugelers, Jo Bury, Stijn Viaene, "Linking
technology intelligence to open innovation”,
Technologica Forecasting & Socia Change VVol. 77 pp.
335-343, (2010).

e P SE e 2Dy w58k OlpelS o [IY]
el oisn Al deme (Fplily W ogle,
ol by (a5 5l 03,002 eilgu S B> slacay
Sl axly (i o olKigh "'uil_\i,.é o),
OYAN) ol o 6,58
wage (ol aesl (Slide b (s 3b ol elSan [V
o boye slhoan Jl"iaale aible (2S5l
5 Gostdsl ol 0SS st Mol
oRils candigy g B il mlio o ol Glasyls

AOYAD) )l ceds o

[15] http://www.mitsui.com/jp/en/rel ease/2007/1189982_13
64.html

[16] http:/fisna.ir/isna/NewsView.aspx? D=News-1813866
,(1390).

[17] Sternitzke, C., Bartkowski, A., Schwanbeck, H.,
Schramm, R., "Patent and literature statistics — The case
of optoelectronics’, World Patent Information Vol. 29,
pp. 327-338 (2007).

[18] Lee Ch., Cho, Y., Seal, H., Park, Y., "A stochastic
patent citation analysis approach to assessing future
technological impacts', Technological Forecasting &
Socia Change Vol. 79, Issue 1, pp. 16-29 (2012).

[19] Pilkington, A., Lee, L. L., Chan, C. K., Ramakrishna,
S., "Defining key inventors: A comparison of fuel cell
and nanotechnology industries’,  Technological
Forecasting & Social Change Vol. 76, pp. 118-127,
(2009).

[20] http://en.wikipedia.org/wiki/Nalco_Holding_Company

[21] http://www.nal co.com/aboutnal co/history.htm

[22] http://en.wikipedia.org/wiki/Korea_Gas _Corporation

[23] http://lwww. kogas.or.kr/ kogas_eng/html/who/who_
0ljsp

Iranian Chemical Engineering Journal - Vol. 13 - No. 72 (2014)


http://publications.eng.cam.ac.uk/12771/
http://www.civilica.com/Papers-ICNPGP01-0-10-Title-ASC-AI.html
http://www.mitsui.com/jp/en/release/2007/1189982_1364.html
http://www.mitsui.com/jp/en/release/2007/1189982_13
http://isna.ir/isna/NewsView.aspx?ID=News-1813866
http://isna.ir/isna/NewsView.aspx?ID=News-1813866�
http://www.sciencedirect.com/science/journal/00401625/79/1
http://en.wikipedia.org/wiki/Nalco_Holding_Company
http://en.wikipedia.org/wiki/Nalco_Holding_Company
http://www.nalco.com/aboutnalco/history.htm
http://www.nalco.com/aboutnalco/history.htm
http://en.wikipedia.org/wiki/Korea_Gas_Corporation
http://en.wikipedia.org/wiki/Korea_Gas_Corporation
http://www.

