JAS oS

Il
S

905A

B A R R R R S S S S S S S S 2 S 2 S S S A

Aro> Fimo 4 9 5k 515 2 gogasl b1y oUT g ;85 CallE,I 08 50
A1 2.\, e 5 ) s g e 5 T 1500 Sopadin o 9 205 oo
‘V‘ 2 Sl & (E)gle o pden ali 31

ABIA RS\ PRE SN R

Ol p! el (g s
Sosld g Dliaed ke Dl

2855 gl roien Dlajl

S SN (ow 3 (il ) (Luoliio (990 3T
1¥8A JW

(+F 4y 0F) (o (51200 591 3 5 (Somlig g ¢ gouig SIT & ]

L2 13w o 3louds g oloas ool Olge ylgie

ol b oyl 31 Jlauw olaas GJL‘JI.‘LQI olgo o,

. \ - § oy 5 s consiy xSl Al ) SYI5e degeze \

stlord gloos jql 3

.JJLD ‘s:'z.l.o Ly Uﬂ‘“ji oﬂ i )an L‘JLMQQ:.::IL‘: )'* oolaiul

Syl sy S e il bl g Sl oo Sl lesls ol Spme b U (g g Gk (Pl ot sl il 13 51 o (o g (g 80D g 8 0y Yl LAy 065 ol 35

R R R R RO R A SRR V2 A R RA R RAR R

ologo




Y axio 905 A (Y i) o) ot baod GL005 59l 13 3 soumiig iy o g0 3l Ay (39031

ol 9303 dudr 33 Lo juter i & jands 13 Jgua Sl jode 40 Ldel g laseinn 70 pie ol allogld 3

Ll

o ko (g g by (ol GB:U‘T . P =1L UCP) TV - S —— by
3 &9 «OYlgw az 380 g dolicuwly YL cduds 43 0959 W15 YL 30 7z e dbgld oyl L 0gs  Jodwo
mrledon a1 plaslisinly arly 9 V15w 42 5150 (55 y oaidz s J S oS

Sl oIS 5T JuJo il oo Gl o) 5930 4 (SG3 OF (J 152 sl i) 2T sloJss oylonily
Sl (6)li%gm) 1 (G8b &)l Jlasl g o Srals ()

oS s ol gles il (Y

£l sles (al33 (¥

)l gl hals (F

Ol S il ¢ iiog 3 9 Sk W Caxiuo )0 (25 a5 Saplas

590 dlewgdy (J3S)ga oSS (F 35,5 prals O

Fw 3 g (F Sligel adgs (7

oy (g Lubl Ly 4 8 ) (il 4z p0 B0 sled Gl ol oSl Y0 (43,5 05 S p3Y (5551 e
Sl 5B slS Wi

ddoo (Y $ooo (|

Hoo (F doco (¥

3,8 9 315 o gia¥ly Corio 33 6325 (slbaiil b 3 Saplas

S (¥ 55 aai ()

cplizgasly CF il ST

‘f.‘.‘a”fl_s.n O yguo tlu.‘f-v JL‘H‘.IJ‘jpﬁ Jl.b.ﬂ W'S.njé oLoj.ob olBiws p‘..\f 39

s, s> Jae (O

rhizp(F oS S g (Y

0,10 gl 7 58 4 dlgd S0 50 Jlow (20 b (G 4z @l Vo Hlad 4 dg) SO 50 Jlow SO (20
VY (Y YA QO

o (f \ (Y

fCawl 0 g0 plas j0 IV g III g8 30 Juigils 009l 2@ Wilasiio rglay

Ol 338 9 (5 jgmter (¥ il 59,555 (slgime ()

aleily g liw sae (F 3,555 Syt g (gt (F

Syl 4 yio 100 Jab a lgd SO s (350 Sy 51 ) O ol )0 caSopio B0 (20 b ooy
Cog uplgs 7 )b Wi il 41 (6395 p0 LS b JL F caoy (29,5 )0 HLAS STl o0 JL
G yie Voo ya sljlas dlgl )0 ,Lis <)

¥ (Y & ()

o (¥ ) (Y

Sl oIS (ol Cui SUSES 0 Wb 30 yulalli z 31 ool cule

SIS Syl g i sles 2alS (Y e Al 8,5 ,Led zals ()

SS1S | sl (F s ol sl (F




Y axio 905 A (Y &y 05) (2 beods (5l00d 53l 5 9 (oniig piy o sounilg iU Ay (3303

Fo9 o0 plowil &gl YIS Sy 54 o))l dmmolme VIS o)) 3,591 3 5o

Sl s Jalds 50 70 (ol sl eslaial ()

S!Sl 39,0 Y ()1 (5552516 (551 (¥

pog opdleds 2,3 ploj ,o YIS (5,951 5,1 (T

Sl Sloie 055 oMoy 3 oo o YIS (T (6,951 o, (F

Clamwl 13 0yla0 3l SUplas 30 80 50 9 (Jlw)l (3 30 pwolie BB (b y Puoy yo

Jbw yesed puiomed g L0 9 Jlo)l lej j0 Jlww gles ML ()

o il g Sl 3 Sl a3 39 Jlow cslos S35 (¥

S 0t gl ilas g o ol g ol 339 oSl (Y

Jo jl HLas 5 Jlew slos Jlw jued (¥

¢l S0 plas MTBE ool B4 L,J;f.ll} A 939 3F 9590 o-.&.fbd;b‘ GSLhQ"J'“ o b L-L““' e

Sl slba Faxe sl g LST 5l solanal (Y R A S (gLaS (04381 ()
0 HLSTL Slojlg oy 0938 (F oddo yog | (gLas 0938l (Y

Sl plas bl (ol sl Jdo (2 e 438yl o y5s 5o

€oimwlils oo Clean Fuel ;lgicas 1) o 9 cawl it (p 30 slods S0 Cd g 3 soliswl 4 s Loi»
Pt 4l g 205 S i gt ()

8 ol 5205 o8 olga 52e8 juskad (¥

P St i @l Jele (55 reS el (F

FeS Sogll g yiian Gl 5l Jol> (65500 ¢ aS (S99381 ol (F

03945 g0 o8litianl iz SIS Uy cUigns 31 e FS 355 9 (g3LaB 415 5 duo 55 AN Ky 398 a0 dausl JUBSH Cg

PVDF (v o sl yads ()

el 5,5 (F Siyas ool (¥

!yl o S 9l 1 (AU LS s 2 ) GBS g | SuplaS (51> 55

b 55 O35y O

(0)55 &) Sgjla (F JSgls (¥

fogubis0 damslxo pygi SBE y () @lho 51 SplaS 3l (9 b3l drwlo sgkiiods sobadl glosygl y 50
Lol 38 50 (Y s &yl59 ()

&35 o SL(F 4205 9 sl Glejlas (¥

Tz b J6 sl (amb 5 (2300 5l il gladisle Jals cde

b B feS s (F e Sy ()

oS B yae lajle jo s (F b 5 S jLad g JuS Sd> (T

€O o0 4t kg 5 UKl 1 oplaS & ¢ g Lo Sl S 0

CS g g G ool (F e at S BTN

B g S g ool (F B g gp (¥

ol 5 0)lg0 51 Syl dwlne (Bud i lously g Bojy p (el log b and 5o
POT 4 Net Margin NPV (¥ POT ¢ Net Margin JRR ()

Net Margin 4 IRR NPV (f POT ¢ NPV JRR (v

! plaS iy o gla gyl 3 oolisiwl yo ol (5351 piuwl

s 2SN (65 5] 5l eolal  alS (Y f_Ji o9 ol O

oan¥T 2l 5 lowd (sl go i (F G ke 5 s et 3V el (Y

fow! Water Treatment a b po ¢y 5 o 5l 51 Sy plas
o gla il Bhse Y o o sty calll o Slaz: Jozas B
<58 Jsloms Dbl (53l (F o] it g a0l 5l ozl (F

_10

-1

-\v¥

-1y

-\¥

-8

-1y

-1A

-1

_To

-1



f axio 905 A (Y &y 05) (2 beods (5l00d 53l 5 9 (oniig piy o sounilg iU Ay (3303

Clamms i 5009153 3l pam o)Ll Sy ¢ yglicd A (3l 3l coliwl e -YY
Jbw YL sles ()
Jbw ol (o 02 (Y
dja...z.cn._m.a) ooVl el (Y
il eyl Jlandh adaii a8 ol Jless (el giosl (F
Flammz 70 560 clasus jl jolice 60/70 .3 ;0 -YY
Ll a5 alais 70 5 (6303445 60 (Y 2l TO G 60 o a5 alaii ()
] s 3550 pIAS o SLilllE by by, —YF
Sgud oo Sl € als o LS gl 2uSTy B S aSdl 65 5 ()
Dgd oo oS € alS _ GoluSD sla iiSTy 5y ogyml adaw (Y
55 (o8 Dy90 4l b 5l g Sl Jasl (Y
Do on plol € als & polsh | 2uSTy (F
Tl plas’ o g (o3 boowit g0 Lo 50 Slumnli (g0l K5y byl -YO
A e gled (pptia g o5 Sl azpe Fo e gbes i g weye Do 5 Cugh, ()
3 Slw ax o DO
o5 gl az 0 Po 3 b glod o yideg g ol )5 sl az o B0 Lase glod (p yuden wuo 0 AD 15 cugb, (Y
oS Hlu az s Fo Lo (glos (i g doys B0 (VL Cugb, (F
ol)fts';jL..: a0 Yo la=s éLAJ Oyt i g duoy Yo YL u.}g.’a) (f
fcumz (Vapor Recovery Unit) VRU jl solaiwl cde (b p jocws ;o -YF
OlylBy Liz g i j a6 Fogll Lials (Y
CSgw Bran )3 (g524d 0 5 Ol D (V
CSguw Bpan j0 297480 g oo gl 8 poed 5 U ujo}” ukals (F

MGQ Lﬂ.v' |J .................... t;m)sadjlést.dsrﬁ] olj.'n.cd.ri.ﬂ#‘ W3] LsLhAJ’[ |..$.uu|5 wblas BT -Yv
Rl I ST U De— Alg) SO Sl Jnily Ygomo g
eSS (Y oy = 9 5 Gl ()
S wd8 (T Sl Bdalsy 53,5 (Y

5® oudoslisiwl (y£9; Sgi oo ool (1355 0,5 Cu b glaa E (29 3l cmbee I (pam 0 -TA
fudly axlls (plgs o J ol Glanear |y 525 glcpogas j Suplas Wb Els e, oo

Ol 4 jeSes g b (S0 (7 b (Fo95 s Ybehg ol s ()
Ol Jueidl ddasi 5 4 jeSns (F Ol 055 9 YL Ll alais (¥
Olahd (50 g WiS090 j0 S0y ol Eel 0595 Cli Lidgw 30 pais plaS 0929 )l SO jo  -T4
fogi o0 S0 Jslo
3,545 (Y laSileg ! ()
waobl (F lS” (Y
flawl 33 8,lg0 j1 SUplas Sa29 (LST due 409 WL Lol Jole (o9 30 88,91,8 50 -
Lo Silag | (Y l yuidgl ()
o opdl)l (F la s (Y



b amiwo 905 A (Y &y 05) (2 beods (5l00d 53l 5 9 (oniig piy o sounilg iU Ay (3303

fewl 3,90 plus (Steam diluted thermal cracking) of )by jeds 1o kigilF ole ) S5 ds -YY

Flo—Yoo®C

s s Ll s+ o 42,5 ¥ slagSaya (
b LS bt

yoss%e gVl

Joglf ———— Lo Sesleg,) T L (Y

‘EJ)L"",'

oaa® 1N
SRS C (s

ey

J955

e Fho—YoolC Lo
sl ———> oSLL (f
ot i

fasl gz o5 JUio 9 (30,5 Fglo Gy y2i (pguas y0 3)90 plas -~ 1Y

L Gyl G 83, ()

O (@)
i i
C,H,,C—-OH+ROH %CWHNCOR
29595 plali
S S sl (Y

i o
C,H,,C -CH, — C, H,,CH —-CH,
SeheS )8 ol adgs (¥
0 0
| I
C,H,COR—5C H C-OH + ROH

lai bgiye L.\.._..ulx_i.»jd.i” L,\.Jys.)},.u oala c...r)1),} GJL\..LS-lﬁl.LJQAJQ J..-..m| Su (F
O

|
«C, H,,C0O).C.H, ++NaOH — C,H_CO,Na +C_.H, OH),

il gazmo 390 plaS ((ygrml sl ) (o905 )0 V¥

ool Ll pudaiis 4y 408 a5 oole vz 5l Jelme (g 5luliz ()

Sabsn bl (s3lalaz 4 jie oS olga ) oslies S 5 yais (Y

] Sl it B ool i 5 gl el ol lal (F

gy B4 gilelaz jslane 4y oo g 2S5 sl 4 o Wil e oS Slge 5 (bglie ;3 ()l) Jlaw S slf (F
(g0 adgi 0 il B plas 43 (BTX) (bl 9 (Fgled o3 oo )3 =YD

Er e P SBIRE |

Stye=

1,55 s o BTy

Sps —2E 5 BTX (¥

S1,45 —2E85 , BTX (¢

Cadlelos (C?HF) O sowls -YF
L Pl 5 by iglsd w03 O
O JeSdl g &yl by dloaaligalgus ¢ 3lglug 2 (Y
ESges 5 (032 dg s ) (esS o Pl daslisdlges (¥
ooy oS5 (O30 Jeas il (rosS ol s oo el L (F



$ axivo 905 A (Y &y 05) (2 beods (5l00d 53l 5 9 (oniig piy o sounilg iU Ay (3303

i tSI“JBIJ"s &3-"-?;“-"-‘")"“"‘ ¥ 51"' X 0)13-0 ey "‘""l)-" » -y
ol > Gl lsgs > Glalssyi =

\ Y B ¥

Tl 130 4la0 31 SUplas angd wudadlo  ovas 0,5 -YA
Ceedle 5 sl yd (e adalle 8oyl (slagns, ()
odol )9.!04._! GPL.S}'”JS v
=Sal slacns, (F
i ladabilow (F
- Tl plas cg a9y Jgoyd r pliSYg pls angd yo adgloole -Y4
JB- o ()
el - o (F
Ol 2glS - (52 (F
i - ol - gl (F
H,0C - (CH,), - CO, €59 o0 00liiusl 35 0190 3 Syplas’ angd )0 Sy ST ool 51 —F+
sl (g8 (¥ JT o ()
VY bl (f F_F osbl (v
faigd wlelpo (LLisr 5i0) (oo ghuan groudgb Colw o wb pj WG plas —F)
CBljl Sl g (SausSied ja8 Sl ()
Saejlys jo 4 ollg g (FariS el Dl 2STus (Y
o5 Soall sl 5 e 3l das dsjon (S sloc] o laid culdlo )08 o A jued ©ja8 STas (Y
S g ol o Sogll ool [Blas g 09 (golaidl 8 pas jl om 430 yiSTas o FaiiS ped Gyad iSlas (F
€818 8,8 GJB.IJ—.C Glaeuis gl dugd 50 (p ) Slgo Jl SSplas —FY
Loy g (Y oM 551 ()
lactiligalyus 3 Loty (F lactligal g (¥
Tl p 5 S5 plas a1 o Silodd jabay (Oligdguw (3 Sl SO wulgi wiuld - FY

S a5 oy = 5l Jloy T Sligdlge 3 JSI ()
S 25 i > las (3 S ————> Slisilg (50 S (Y

S b Gy > Gl Jlo > Sligilys S S gy o5 LU (Y
Seis S5 Gy = bl Jl = ilyl — slasls JSI — Sligilye 5 JuSI (F

sz ciito ASTM Mol -FF
American Standard Test Method ¢\
Associated Standard for Test Method (Y
Anglo-American Standard Test Method (v
American Society for Testing Material (f
FOloS oo (godedduwd digss |y la oy -FO
bl - G- I s JI (T b - G - Sjglsn - s J1O
b - Sytes - Sojlyn - i S Game ptas - - s JIF



Y axio 905 A (Y &y 05) (2 beods (5l00d 53l 5 9 (oniig piy o sounilg iU Ay (3303

Flcwl ouds ylo 0 )90 pluS 0 i) LSl wlal g b pous gosopunds —¥F
Sy - glasd _ Jlaasls - as ()
S = gl - loasle - lasid (¥
Soasls ela Lisle glo pognl = Jloasls o tas (¥
oy - a3l b bl gl eyl - (slases (F
sl gatd 3350 plaS —FY
wiylisey elgmds S 4y 5 digdin i ey 150 L il S ()
g ooyl 0jbgs (ad 0 bele S pln 5o b e (ped Lap e 5 (Y
508 Pl g cigd Conlild o Jguarna K25 g (535Ty 51 e Biziasle, S (F
Sy b LS Sl po a8 aie o5 (JsUse (35 by iSls bS5l slassee bacseule S (F
Ngd oo bl Sdew gl 4 ly) 5 Jlow slosle ity b b glaSed anlB b g eols (2T
failplas poo o515 oo jouly —FA
el oy - dialled b slas) - (Sl sy - bk - el b - byl b (O
PS5 - asalle B o5l (glagn) = &l - (mS3) slogs; - O sk - oyl Sy (Y
aalle b ol slocn ) - (dobucdl o il - (Sl (slacn ) - byl L (F
Ao (kb sl - plisYgul8 - lanal - ool slagys, (F
] geazo 0590 plaS poalyaf 9 poslygon iy yai jo —FA
s Yo (JoSse o2 Sy Lo 99 12 peclisS g serligen (1
e ool (JoNse )2 (g 1 99 50 elisS 5 secligen (V
g o oS jagie goi Sy ool 5l ccalize JISE! 15 o jarkysS 5 1 parlygan (¥
4 9 00l JSIS paudy £4 90 b parly oS Nigd oo SIS GLSy (sl jagige JSAT g 2ol Sl seulygen (F
255 a5 |y bojed o Glgs oo gl S8
Soloiund g (guoo s TaL.\f shlo il -
b yosy 5 - o paclysS - Lo poclygan (¥ o yoslygie - o yoclysS — o aclygon ()
b yody g2 - U pacly 5 - Lo oy oS (F b yob gis - Lo yordy 5 - Lo pocly o (¥
SIS gl el (SBT3 Elgil ot it —0)
S Slie Juto 098 Uil - (gl - a5 ols ST (gemdgal ()
Sloogi - M ST 31 (Sgmndgal - Al (Y
Sloogi = Jguil - Jgmadgal - Rndls (Y
Sl = Sl Lt 09 5 Jlal (F
Sl (hd 5,0 (055 9SGyl 5l )90 plas -
$LYS L Yp'XYp'y,Yp'Z (¥ ', vs', Y px,vpx',Ypy ()

s'Lys', px,Yp'y,Ypz (f \sLYSLYp'XYp'y,Yp'Z (v
Fmndd Zoaio o3 380 plaS 0510 0529 Jgame g0 a4 loiwd Gl (| g0l ¥ 9 ) & HBr iuli8l 0 -4y
CH, = CH-CH =CH, + HBr -
S,la5 2424 6.';'..‘.519 Oz ol ()
sl 10 )93 3 (Sotiw S8 51V 9 ) EN(Y
Ll 1o 585 1 (g e (g laaly 51F 5 ) o)l (Y
el 10,93 5 (Saalanga i J S 51 5 ) (2ali3l (F



A axio 905 A (Y &y 05) (2 beods (5l00d 53l 5 9 (oniig piy o sounilg iU Ay (3303

Cuilplas’ 9jdug) cpdlidd doio 90

NO,
;" Jyis - ¥ 5 Galliy 2is ¥ 5 Y 0
Q00 QO ol
Joedi - ¥ 5 llidig migs 79 ¥ (Y
Jodi - 7 g llidigisgo ) g V(Y
NO,

Sl ouds ey e yobay 25 3,190 5l SuplaS )8 (5 puF05luil pogde

D9 50 &S 03Il oS ol b aS el leale A gazee ()

dlss Cawsts ]SS 5 CaeS )] b AT ol Sl degocme (Y

Dy g0 dumglio Lo by g 058 s0 (6503000l dal L aule G oS Jlade ol [0 a5 Cenl las (F

oot oSS By ool by ol B i Y i U BT K s ) 8 Sl sl O
ol oo Cunsdy o] (go0e Jlade g 098 oo dulie

§ G Zru (0 g0 plus

5 LolSius ‘CJ] Olgly Coeal Ldods g adly o psle g Canio jo bl oS 51 (SO &)l > a0 ()
) wocd el ¥ s Bl elbhoomp om il el i

gnalen o mpi EussBy, sl S S50 ol et il Sof Uy gl slaradan (¥
RS S D

sziwls g oddy 5 IS (glogar miwlos Jold mle glaguwlos 13l o jle bpiwlos glail (Y
I S 05 gl Jot (g 250

S35 s LeyS a5l g b plpreas Gl e ], )l 4z (F

fuilelas’ (Flow Meter) Jlow U > 5ojlail glail

el - Jeol S ubliia )i - slaijy, (O

Sl o bl - plaals - gyloly - 98 (Y

S - yled - (Fgol b upbline - (i (V

Glid - plral> o Jgal o gl - slassg, (F

fadinsd (gladowg ¢ o 4z gty yilw

g I KaSy 5l ol e A1 olite (SIS L esle g5 g anihas Clls 5500 515055 6953 il 0 O

i 35 50 3 33,5 (695 3l ool b wglaie JE> L ooole g0 (g5lulaz (gl Loes  olaolSiws (Y

sk S S sl s s s o€ gl 0¥ ol ¥ s gl Y

D oo ool Lglate J&> L Slule (gilulas ol Lol 5 (F

§Cumd T ol iy jgSm g (P9 30 3590 plus

WA Al 505 g CaaS (gl e YL ()

) Sy el i o] plrale glp o5V (550 3l e (Il 42 55Ss 4z 50 (Y

Mgl ied s Wi wmlveoly ol e el Lol S8Lebl wsias
il 592

g SVlow SIS o el Dl gl Jhw aljeSins il ( gmie Bl 5l g5l jo (F
Ll 950 )l Jlidl

s oo 25 3 )50 ploS

g axly gy 5l cal Osle JLES ()

ol O3] ool mdaw o HLad les S Lad (Y

f . _
2 oy oS LGS giw o 4 (F) tayoyn p oopipSels MKS g o jlad asly (¥

gf
ol () g0 ia il
" ) cm .
(o g 08 oo Jor Sl g, 4 by a5 ol (@) sl oo puenndl dlwsd 90 &y Lageis jLid (F
UL GRS Fo0W NP EPR RCL V| X VRVIRG O P i P

-OFf

-0b

~-bF

-0V

-&A

-84



N Juw o (5l 0359L8 9 (o9 i oy piSIl o) (6 LSS oy awlind)S (gojT 3ulS

T 5ol e ] e Sed] e
) ) AR Y
Y £ Yy \
Y Y Yy £
f ¢ Y¥ '
I\ v Yo \
14 \ \id ¥
\4 v Yv Y
A £ YA \
q Y Ya Y
) Y f. v
1) \ f ¥

\Y Y fY \
Y Y Yy Y
¥ £ ¥ '
10 \ £ Y
\# £ \ i 4 \
\v Y fv Y
A v fA \
4 v f4a ¢
Y. ¥ I Y
Y \ )| Y
Yy ¢ oy \
Yy Y oy v
Yf \ ) g \
Yo Y IAYAY ¥
Y# Y Y4 Y
Yy ¢ av \
YA v oA Y
Ya ¢ 0_ \
Y. Y g Y




