


Hidcogenasyen reak%_iaon[ar1nd,q & bagun dOquu[m@S\
waninda, moleltitlden ATer elementlerim vazakrlagtirmilmast
A a Serc‘ek\e$-&?r;‘\eb?‘l\"f—: Bu elemeantler, basta “alkSct olmale

Szeve , oksiyen, orot ve halojenlerdir

P Pe—h‘oi —Frq ksiﬁof\loru\lﬁ ve Sazellille calLiar+t gvdecme
lelemlerinin hidrogen Tqeren bir ocrtamda Vraking edil -

mestT sonucvnda yiksele sagllto trdinler etlde edilave
HidroFenleme reaksiyonlavy, MAdsel sicalclile ve basing
a\dinda bir otolizdy ectavwainda Se_r-c‘ak\eé‘b?f‘?\?ﬁ Cvriceless,
ovA < metal Gaerine asTh veya baz T\lave edilerzk alhvg=
tc\\can YV, 9gazg, real i slacale Lo\lani\iraa.

Vadlal\Tas+e olavale, pt, pd, NT, < ve Gesitlr netal fmetal
olstt \LOMBMOSJoﬁ\Of‘l lcvilanmilin Latalizsdler Stecaxhiga
aove S=263\W platin ve poalladquvm gTbi SOy medaller 150°%
3L, nIkel ve LvLaleww 1So-250© cclgye, Me-}-al/ok-si‘t olusun —
lact dahoa yilksel sccalhidlarada. co\lanilhie

D asule bosimg ve Muksele sSreale\Wlarda, hidcosenlewmede
ltolan\an aynt atbtaltaerler Gzerinde deWidroeFenasyen

vaom\c$?:3onu A



Metanol: Amonyak tretim prosesine benzer sekilde CO ve Hz kullanilarak (Ham madde
olarak sentez gazi, CO+ Hy, katalizor olarak Cu-esashi katalizorler kullanilir). Sekil 5.4.

Proseste yliriiyen temel reaksiyon:

CO +H, =——— CH3;OH

AH= -103 MJ

En yaygin kullanilan katalizorler, ¢inko, mangan veya aliminyum ile aktiflestirilmis glr
veya bakirdir. Gazlarin sicak demirle etkilesmesine izin verilmemelidir. Bu sebeple bakir
astarlanmais reaktorle kullanilir. Gazlar teorik oranda karistirilir ve 300 atm’e bastirilir.

sentezr gazi ; E :l_’

Lurgi diigiilk basing
prosesi

kompresir

(a) f ;
| — karbon geri diniisiim su-gaz dunus — EKarbon diolksit
kimiir veva Eﬂ N ve kiilkiirt uzaklastirma lonvertéri uzaklastirma
fuel oil = E
_ = B
B g
-—— -
E -
=
h F atik gazlar -——.-——
T‘ metil alkol —a———— Realktdr
olisijen dimetil eter e ——
(h i vogunlastirma-
) sogutucu yag tucu -AVIrTa

basinc azaltica

geri déngii

P
P4

kompresdr

3

Ham metanol
saflastirmaya’

celkilen
gazlar

Sekil 5.4. Metanol Uretimi prosesi alom-cizelgeleri :

{(a) Komiir veyva fuel oilden,
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(b) Sentez ganndan
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Stwyrene
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realhor)
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Mul
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Aldrfoxygen
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Sekil 56§ - Eitilbenzenden stiren firetimi prosesi igin basitlestirilimis akim-cizelgesi.



- Styrene
(monomer)

Ethylbenzene Y

Fractionation
Fractionation

Multistage reacto]
]
_J

Condenser

Residue

Air/oxygen

Condensate

Sekil 5.5. Etilbenzenden stiren Uretimi prosesi icin basitlestirilmis akim-
cizelgesi.
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Nitrik asit benzen
o
Nitrolama seperator
. P
reaktorii | (23mic)
(Mitrator)
taze silfiink asit
siilfiink asit

telrar denistirm

su

vikayict benzen

(Washer) -

atik su
15leme

destilasvon

nitrobenzen

Sekil 5.6. Benzenin nitrolanmasi ile nitrobenzen elde edilmesi prosesinin
basitlestirilmis akim-cizelgesi.
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- Benzene
Nitric acid
>

i

Nitrator

|

Separator

Water

Washer |—

Fresh
sulfunc acid

Sulfuric acid
reconcentration

Waste
water
treatment
-
Nitrobenzene -

—  Benzene

Distillation

Water

L

Sekil 5.6. Nitrolama reaksiyonu ile benzenden nitrobenzen elde edilmesi

prosesi
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eldl 5.7, Aminasyon prosesi- IMNMitrobenzenin indirSenmesi ile anilin eldesi icin basitlegtiribnis
alom-gizelgeleri - (a) Sulu fardan anilin {b)y Buhar farmdan anilin
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liil 5.8 . Amin uUretimi igin aminasyon prosesi akim=cizelgesi
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Avilin

Amonyak ddniisim kolom
Saflastrma kolom

r—[— Dehidratasyon kolonu—.j—’

Drp iiriinleri uzaklastrma kolom

Azreotrop geri déngiisi

Fenol

Fenolden anilin ve difenilamin amin elde etme prosesi
akim-cizelgesi

OH I‘\lH2

. i 20 x NHE
1) CEHEDH + HH3 _— CEHS'!‘h-I2 + HZD Alumina - Silika

Sabit Yatakh Reaktor

—
{2) cﬁHEHHZ + CEHEDH CﬁHEHHCEHS + HZO -
370°C /1.7 MPa
] 1 ~ y NI i

(3] 2 CBg0R & B, ¥6p5ras gl ~ = AHpHH Déniisiim = %99 Segicilik = %99

KimM228 PETROL URUNLERi KiMYASI/Dog.Dr.Kamran POLAT 15



Ao notlia ile amiTnasgyenda , anmongale veys S lstirta <

o-mou\:bcxlc_ ‘colantlve

eenel olarel >
: MWy Csulw)
e, M. Jopwes
c e Ve o
i, —dis¢tec—~ 2 —nitvobenn2zen G —Liloc—-2—nilvo an?li‘ﬂ
H“s C_S-.J!u);‘
o (Sywon N
Aa—\e\o- u-—n:"-‘-"oba‘“lc"\ q_n;\-l—roan;‘i.‘,{_,

Yeotlanilan awnnenyale, Solu armoenyale o2 eldisidiv ve

teocile sniwhravna ¢ ile 1o lkatr Afazlas: ile ko'l v~
alall 2S¢~ Gogu kea de§1"ém¢n?n Cs D tirndlann-—

VAR :ja\_d\MC-t ol

1L—E‘M__3=ﬂ$-a l

MO-":\

""sfja""“ Tle anilon JQecetdtrnidnde €595 reale —

i S<lcil de 'bct‘?__\\n LPS Sl I

180 -220°¢
N + NH, cl
@_c_e_ 4+ 2 pHg Lol o e @—- Ha &< CsH

v ierbewnzesrt

meot\olf‘z. re

"-:-;.‘;:aa.f\ azo‘ﬁ v=

o Edanolaminler— : 5:_;{45-1—:—]-:1539.4&‘:_ bvarileli\e derecelevi
S 2ellilcete bLiIle—

\o;‘le&?\a\er 1 tuazalaryrindan & ey T3 iv

Las W
Tt otlanilan b Tlesiclevdie

siwler <\de e Xvnel
Solae qmon‘_jp\.:. o2 VTS {olo 28D Teaimnden 3.9-qo"c.-‘d<—=_

Sec.c.?r?ld{*'é\‘ﬂcle_J G avaranden olusign biv den—

eXiIlenn [jo2n
s e Ve arteryvwni oclusrur



HROCH TV, NW o
NapC —CH2 + NH,

mMmono e lranocianmnmin
Cariv) ’ (Hoca CTHa), N}
L . iy = dravicltarnatn
£ Nilenn cleai C o r_\-a,_c'_l-l-,_')s ~
£rietanrnol artain
Avaw edilenn amvar

berlica < ¢dwv vlavalw =\de e<twelc
Teaims, stenlchile ) vcasineg wve qmonJah/e+?len oclwsrt occamnt
Qasiucalevel Gednler armizivmiy yentden siclkdle edilyv=s
a~rwve 1T e\ zrzotervadle Pea‘c—&?dmdav\ Saonco, reaksiyon Gvim —
Cazxanihc, el amondok_ sTstewvie geny wertisy

Pe vvat\ OO levi —Graks?‘jon(anafalc_ biclbidxmden Qthl\r—.

lecs -3-?_1*_\

e Metilaminler 2 2 AMPa

besine albhnnda Lo ralTzeo kuvlla —

3 50 - oo de medltanoldenn ev\de ediler Reale —
SIyen Wa v tE1vat

rnlavala
daVe Sevcaoa destri\endtyr istenmeyen ararn-—

sSve e s lesﬁanu Tle mone -, Ao ve tri-metilomin_—
lecin oranlart abqr\qnab?\i‘f‘. Acca. D 'de 13281 wyilhvnd e
Lo2 ;gg_oé leg e+ 7

Lecin 32‘"‘

laviinlec Fuoltefslmis e Monometilamim —

o/ Lo Pa—‘—‘ia\JL <t , °/a =3 ?nse,k::f:‘sa"d ( bLacele &\ daf‘ac:A\ (vl .
efe B8 STuclouwtan GreXdXxTvainde

e,

> Asvmmetilammier, dimetsl-
Loewmrawnwnitt e acedYavit Avetivmainde (eloqo0), wfodiy peidisit

(odbcele 2 tiei) ve /o1 s Seflagtrivmna alonlarimda kul-

Lovwvna ) wralctadi¢. Vs medlanitnlec fse,

o e I vaAadnde e ofo 2o broasTe ja?mo\c"-a ozwani e

orje« atlilaminler benzer ySaYemilecle alltel ve amonyab —

anr elde <=dilebilive MediI €], Tzopcoeil, STrtohel27l ve

17



ben=zea avwainler M AN alwol ile Susu=x e:rW\cY\:js*§ n b
» el —

wa e Laxxinda el readsigone Senuconde= e\de edile by
t I —

[R¢ O cale pa2oac poylact kKiaauw -ty

S 2 140 . Mulkseltgeme

delecstvi d3ndTldm U T4ain en T3 D“-:‘:n-\-em\e.r-den Lievdevs

E SRV \0&33‘.&- ?c‘-a\o\em, A v \janmc:!.-'i'\.-e_ C O, CO5 e e Q\ut*\é‘_&

C— Y YV eya C—<

o Qe CealMaraonw vetnve T Genelllule,
TL e Sovnag —

Tle <o —o bQ%laq—-t oluw 2w v
wem=o we bol bolown —

N —

\gcﬁ%lo\r\ AR AY Lao\ldnvwaess

“Wauveelrgeva e ol ATEs
eccih edT\T Ancal, hava ©4

reales l‘J@(\u(\ eV -gl&'l_ld_._

Cexwviae . olavalc
oo, Selbe v
de Lolonawn arot (~ealet+i€ des ),
levin Segrelviesine sevepe

\‘:3\6, A\ -

\&-\-{;\\Me_s.\\(\a, e olusown Ci - Tavy

o~ P WV RS - N NV W A ¥ 0:3¢\\MG.5&
oslsisen Loyyned olavolse ©oa2z0n ol loaw il
oclesigen . e\ \ evidAzstorastnde el

A wlordea

\—\-o\_:cac\@\f\ Q\\jcx[ﬂ\.\ﬁ
wiacda —\-T\Q\Lc*‘\'l?r‘,
L o ‘K—u\\qvxdr\r\o'«'—*—\-ecﬁ v

LIy en doatersdtnde oo

—Q-a-j._\a wWAT
weo AaTN v \Necc <=
okeTyen 3 BeETeAR X renve S L,
Aelarsinin yhalwwsele , tSh Voo gl 2y,

Ve o Lav— iy S\

wollawvnilawnw <y
lhavuadan daha wocauza 5e,ln'1eu_-\wec:l.i‘r:

r-e_u\..:_.&.‘\gonlar‘\ , end s —

(e €N avalwWwlavrmirvnn lersow ol —

real\sTyen vz —

WA S\
\CTh T M o \wer —

RS AN 3::.\Ls,-e_\¢_. Y-

Ssiadan dolon
W e SN - wewnwn e s ol a2
Ao e\ olacale \cu\\of\\\m-o\c_—\—q A



2 alan :3(}_&5,&'{-\-3&.«\‘:«1& -reqkS?jonlarl <W2otecrmiletiT, b

Selveple atniga c Lol 150 eny 10:;3:&‘4- problemd o En

Ce o\ wollanilan VYalxXalizisre \ju\cte‘e\ia L‘l_ocxcc.'cte_ edwrly olan
No¥0g" A3

ccelanese cerp - lcoruluguw, agyvrr oyt Propeon we bat qm-n(u%ya,

L & lcastezimt iatndeli) b&use+3edere\c Gesrtly oclsiypesnr

Tevewn Um‘jesq\lar’t eltde etitluleri oldvlqgo oyl

-

ie Cabrilta “ormustuer (Bishop ve pampada). &n iyi
GvTAaleri, hava yerine oksiyen \tvillanorole elde et —
\esdie Melano), asetil astt, acsstannhidert, Cormmal —
AeWrt, aseton, baticoaldehit |, el otetot, Li€tanol e
vintlasetat gTbLT detnler eide edilmis€in Buw degnle—
T A O\_Si"l\Ma$L’ G e mq\'tje.“*?n?n b ¥asming olusduce_
Mus Tucs

LY G biih_se.l-l——ﬁemzs?nde, vaygon batalizsclecrv leuilamii —

resy ile beaan Gednlerinn olutuniu ety ol edilmis iy

54‘1\65?{}’ h::)-t—aﬂin S~y — -@Gj,cl.pg_ (=S °*°ct 62_ ‘5-', S an Por._.
basne atdrindo, Lo bald lkatalvtadcd G2 ermdels Mol —

Se\laqeme t‘edks-\'\\sor\uﬂda— efo E@ asetile ornrt ve <4 &
'FO“M'TIL asct elde edilmisE&ir Mqﬂaqﬂ\\f\ LatalvtaS+ ol
Qlu%u osuvl\lacda ise, ¢/ 62 asetilcasit ve /623 fLormile

astt <ele 32&«1:5-&;?-:-:



Eenol, St.n“&mc.ia_cle borlica Ti prosesic napimabcte.due.
Weo— T3 3‘5,-\_\_2_1\/\ Ae Sh\l.s.e l-{-ge_nwte.\g? TG =y En b&s&k
ed3nn presSesTt, ldunieanin 3&ksel¥3enmcs-‘ ile leavne

| AR~ O o

G

ccolcer e olutumu vwe bunoun Lenel\l ve asetona
b & 2o nyvaa SNy Tiee v Vs

£ 33 cH
Y= 0 e 3 o 7 >
(o> ~ ca=en-cuy —> (o> <n =" LTemew
Propen <93 = v
lels e vy - =
Y livvn ey h?dc-oi:e{*c:ks\‘f:'
S WL N
230 _ .@—OH - %——c._t_us
S encl s et-on

o S e T e draedA e Lenel, Ltoluenin ben2z2 o3l aside U ese (-

._Sg_ﬂme_g_:nr taoliTboen bo2zonmea r‘eausiuonlort

fle de <1 —
de e dslva<lktedi

Benzoile asdt, 5\[&-9_ 387_-&106

(LS Senndezlenen Svieniy
e endashoinyel bLilexTW s o/

Se oraviindoe Lernrol Gre —
cncoile dena b ayale ol tarlarder ples +ile —

benzoil Llordr, sodyuvm Penzoat we b el
venw2roat etde edxrrnede

it de ,

Le> A3 v R,

ouilannilmaltedta Ao
Arediant genellvlkie, Lolu etmin €ivul —Sfazxrda cobal noatia-
tlaxlt WLedralizscu o erinde Mauve Tle 5t‘_~kbal~i—3€nme¢?
5-.@\.-_.\.?(\62, e F\\mah—-{—ad—\f’: e =lux ?rsseslerd-e_, 4t oluen vy
bensrodrivlorGre holojenlentnesinl

taldpy e denn ben —
2. o3\

acTde bbo2zxundoivaoo realcsiqen vollarndlrvr s v

20



Maleile asrt ve anh cderty - lesrlenlevin vwe notflaltnlectn
5duge\k.g.gﬁmc,st ile Llalik asitlern eide ed;ldrEr
— UGt o lavale etde edilirv ennrenim

procses\ecde 3o
g 2ermmde levsrn T \jﬁ&se (-‘—Senmcsr rle de

Upog late tasvU
ecle 2 0ter

elé-e_- e,d_{‘lme,lf_-l—edu‘f: 2 r“-ecx[LSt‘Jan by hani'
bo-alar’lgrq- b?’ﬁé:“f-"‘r’_

m It AIC ve prosess batclenlerin
selcltade baat i:jffeé-J-?rn?efer

olarolt oul\tandlhniass
Tlave edlrmre v
6\cq\¢-\.\3\ ab\nc%e\—‘red‘ek NTArolcarboalarn boz.unmest Sagla-

Aale YL Krasvnii yaukselvrgenme de Luvllaviala bT T Ornele
clacole ¥orlhen SIgalt ve asetilen dretlrmi verTlelbilve
k"""‘"?o‘do‘ Lorente asitt , formamidian c\_-)&ltsel-l—\gtmmes-\bta

waplmalct= die A2 D QAe NSiveMlen bLILLEIEN LocnmTlh oait

ise, N—- bLirxontnn asedi aside yllkseltganme LSuwve faz")
r‘enu,stbeﬂuvxclq e - AT CA YL %2.15.1.\\'\6.4-_3\‘\'(‘—_

Kapralaltam, acfa"p;‘k asit ve hekzametilen diarmim. STklo

hele zondan Yy apilwmalsbed r STlklo helcz2 aniin bie s ey
LY

V2O elarale k-u\lclﬂl\v‘v\ost Gmat‘_m[a Ly o Pt ol

€ealkeiontarindan d€—$+i‘as,30v\ Tle elde edilhmecsrme
arsin, yaugsele - Saeglilcto bl Geedttimi benzenmiin ATdro—

3 eﬂlcﬂmesFJ\e Hapitlhies
21



~vwlslhev 1 andovwnv G =¥ \S 3:_iltse\-l-3e,qme_ do\lg;—t ;\&) =MTeto
nelkzanwvon, Sivichelezanmol, oadipile asit veya lcapralalktann

evde e dilmektediys SITvliochewzanon, fenaolin h:‘dfai‘-@_ﬂl-e“’_

me,s.';bie. doamdaﬂ e itde edilebilir. Bunun MTdrolvwsilavimile
sluwtemin STuloMmelt 2 orviocn o ks

< eq\L$?304\u %S vt vy el e
Tl iLaP(‘a lolcd G e Aéﬂﬁi&{’. ST v lo e z.a vy

o= eTAT. Ge~ssTinae
o AT pile otide de dSrdedtdraltebrslirdm Ascdin o1 dipen itritla

?'\-e- h&.l&m.me-i-?leﬂ cl_i‘qm s ¥ eld_,e_

ve Bunundea sgevrilmmess
cdT\ise Ptel‘:‘::‘lc. asvt ve helcravmnetilen dtanvairn ﬂaq{gn & 6

Vvl utllanihh—

Ja?w\clc
- adipilk osi = o .
- —=
{0 ~ae, S22t 7 L 7Y cavao
t2< c

N~ e—

leo“c &‘?_l—\-NOB
1,93 Pa

HooC.(c_\-l‘D,_‘COO\A +— 2 R0 2y rD
- qur“ol’aiﬁ"&am Adi‘?:lt. oL

( €E—avrminohekzancork asit

< “—Dl-"
Ty wR=en Ay tefe. heen
_———ﬁ ______,

lkt oprolotletans

E —cavrnTnohelezrzancesT e st D)

loclaeleacavion SIwichcleaoe
o\ sTwvwA
(_ &Ewv b::j&\;_ Qr-e,%-{¢_§1erJ &fhce T, Hme\jwcll > D Efan gadtf' Tora_:'

e Somivtermno fenic hermd)
22



. n:j,[on &E.6 =
x Heoovclcuz) 9o + & Han) (e NVH2 —» %Eﬂawccu,_\émuso-acﬁcnz}qcoo}

aql\‘lo\"!c asy £ ht"ﬁ_\:‘;ﬁitc"' hekrameRlen d?a.mov\:jvm
udi‘Pqt (_ﬁos\oh Az

P— E—nnﬂcuz\éwuoc(c‘-\z}q o -] + 2 x W, O
‘Pol?(h{kwme{{lcnc‘{}oam-’tj
Cnaylen)

-

G enel 335-\-&“? -

<
) <4 — O NG 5 '
n &-%—< +nNpp-rloa, — EC—QH&EE“L :—?%4

Fd
o oy

ne:-)loﬂ &.6 = ' - e uvue = & C-'{u_alk_anlqr‘

e Asetaldehit 2 Ase:IlW asTadtn Sycisd, 1,3 -_LItilen glilol,

a\ioksal , penteo ecctteitrol , peraselile astt ve pioidn Semder—

\ecande o \Wlanilma e QW'\OC-:_‘-}L& Latrilim 1938\ mibndatls

-l’:.o.\e.d’, “wes ,_\05 \;_3 cIvarindoe o\wu.;& e Ge evtls Je+!&mni;
{orcvedein\e cekabet =dend proseslerle dcerilmeutaeder:

(1) Asetilenin h-“drosdanu iYe (=slc bim proses) -

<= —13 +— iy O —_— C_HSC_.HO

-—r - - ; - - ‘/o?g—
3-.4; LARE N & L8 0 e oOonewny ‘a(,-a\mqm{&-\-\r; B ° FO:;Q.S‘ ole Rlcn
2

_tt-o_\oo“c_ avosinda (realesivon 1sist Tle Saglanea) ve taim,
Lasing alrinda, STCIErTle asdt TUumde S3spanisiyan hald -
ne '3&_\_.;?:\““?% Felm)) ve CRvo xd SZE\-Q@."“‘ IL_Q{‘\&lmlﬂdon

8 2 =

23



(2) Hoechst ‘tarafindan aeltzsdirilen 7Wacker prosesi ile:
B. proseste, baglangia maddes: olarale €tilen Lollanlie,
€3len hava Veye ofo 34 vkstyen ile degvudan vIuselbgenos
Kotali 23 olaralk , Cuclsy \e gialendicilmig pdla botlaviilie

Pd + 283ck vY20> —=pdcd o +~HO
Elilen qeax\, alrmosfer basimcs al Fnada GE22iibden ltabacarl —

lav Wmalinde g 2airiln chhs?Jm\dq atuwga Gileaa st ortam-—

dals Su travrofindan ( Loynart) wZzalclosrd s Qeahs.':fana
ar~memig jaz telecav ststevne vecTlivien alde it e Sieyun

vonden xS yon i gercekleseltr ve dc.s.-l-':las:;on Tle oyeilin

presese FloelLdnn aVam—ai2elgess Ffelsl S 1o da verTlmis i

waste | waste (o)l gealar)

ardinler ve bohar) goses gases

Products and stearmn
MNa

Condenser

LAcetoidehyde.
-

Reaoctor
contains catoiyst
in solution

Purification stiit (Saffar brenra desd. dnidesi)

Aldehyde Crotonaldehyde

Preliminary
stili

oxridizer

. Water

Ethyiene” - Steam :
Air (bhbuhar) Retoiler

=
i S

Spent catalyst solution High Doilers
Lreat. qazeliss) Cy3useie Loynania nelehalh Granler)

Sexyl 5_A40. €dxi\eninn 5:&&._;el-!-3enme_s? le asetaotldelint
elde ed Tlmesy prosest CWaeker prosesid.

sy imed

24



Reactor Scrubber Still Gas separator

[ ) () Water |m____+ Off-gas

Ethvlene —

—> >

Oxveen — — Acetaldehvde
Water

Sekil 5.10. Efilenden yikseltgenme reaksiyonu ile asetaldehit elde edilmesi
prosesi icin akim-¢izelgesi.

25



3D =il CIJJ(.O!J/'I, Fal W | veJq Aﬁ ‘el l'.(.a-F)e.S botalra2S—o ci=e

cinden | e e vl mesr:s\e, :

ZwoTC | CHic Oy + H2®© Av— 43 keal

Oy
- fo Sc A=

P roseste yololosile dors wsetraldehitd ddndsimiu saFglarin gszel-—
EnTa Yenidea sirkixle <=dilmesiygle, o 3035 LI verdmi

cld e edrvnele maGawlcand Gy

gy DOasale molelean eairleli atlanlarin kololizdesiz o&\z&ell-__
Dznme\ex‘i Sanuconact, aralatinda asetatldehtt ve aseti ostt
bolunan Karisile bilesillecrin elde edileviesT. Bua o+ Lact —

&\m\art ad\fmak_ _3?.1('44 i e

Lolanmilan aseYal dehittn dnblah\k o So's7, aseltle esTE& Tce-
~e~Tnde roWlanilim Gaaamilitde aselikc asTdn me Yancolden
ar boniNlemne Tle doFredan <t de edilmesi ot malact

Uonusvndalcs oo ctrnnoler SSvynelcte doms

e Acetrk ast ; ol lkoutlam [laon bir ma ddedir ve qogv ose -
PRSP Py AeTie 43 i\ﬁ&-\-firﬁ lar—s Face\ elde eaddlre &an_
G avyAie. Sa i o\t..’:-?s*-ev'\ tollarmlaratlce asedlraldeh it

leox
&&\t_ge\—\3enme:>t ve Cermentasnhen qibr-
159 =<
; cro +v2 —22Es2cng- e’
1&4-\5 PSP > o}

MHan drdanlec et latetot, farmile asrge ve formal deth&,
CAs<dtile asitten dardle lcaynadhlelort 7eion o estlagyorila gyl

26



metaniol kLerbonilleme Tle

iz © Co 2 2— CHzcoolt
Pros<es, Tyetmetonlarim ara GrTn ©olaralk lovllanitdi$: G &

-

basamalctan olusur =

(D) crngory
(2 Cc»nay T -+ cC —> CHSCOI

(3> <cHzcol +H, O —> CHCcoob + e
Snitede et et o S e

Pooseé. losuilavt O‘J arlornaraele ayn

O Tedr S de &a?!\o‘a«?\.?f‘_ - _ _
ot alizdy oloralc: cts-TCRW CceD,Tz) , letrdTva
L@"‘FLCO’B‘-:L_S_D

e alkotden :

Prosest e

Yo dra\T 2 S v

Vo keetdgen fermenitogyan
ConrlcOon + Op — CHZCO0O + H O

« sethle asiTE, Snceler aset~le asie

Sirlre ap st nda b luaa v
baklterde~s ( Asetobaobiter) €tarafimdan e ternce olizrjen

bolonal svsctyamida alkel! 74 evren J.‘decek!erde,q e ide. edl
élma_, iqr-q,a s rial -1-, r ey v v%q Pc:.{:e.-f:es é_;‘!gr_

My
Aselta\QentbtiIn daec e BwcaxlhWhtbta cotrolla 3&\15&\«%3&_{\‘

cesetatde hhete mo.qope.m.&céat AP eltde edilee

eI YThZNe
LV g O —— O
2oz O O — cvg— == S -B
O TC "*L‘)—\g

27



AP, epolkalitleri vwena asetil selt drsdrmek T¢tn wotla —

~aila e
e Svnriirole n b?mde$al ~mMmadde Gvyedxme

= astmoarn f3rrvnase,
oldolkea bl Calet lalar lcuormustin Asetonhid —

ReaT™WL
Leten ve aoserile asth aresindeakd realksigonio e\de

ot ,
ecediiviserr. Ancale, asetonoun \L-f‘q\c_\\\j'{ tle Leten oldea

ed\wnaess Scvrasinda ol gn.:_,lc\_ ener g ereledr,

(cv2) <O Yol C\\, —m = -+ T¥hq

Cl, = C=© xc\zeoodH —> Cecuzceod,©

V.elenn o\ cavaesy Lic bTlesiw ..Old-\.!-s\v{\duﬁ e\d e ediloy—

e dAilme= kuVarmlomalidirm Acseranhideit, ot csetat

ve AGer aseti\lenne reouaaoalar\ Tean oltlaniloe

o £ +ilen jfa‘kal— = ofo (g0 oraninde amntifriz ve % So Oran inda
tide uzun A\\Nardan becd wo\la —

Cibhbec Ve £\l endasteds
alan Saemic i P&+TO‘CA\M3Q$GKd—\ﬁ 1S 82 :3\\\ﬁacsgm

B 2 4 LO2 oy A
ée,h._i‘\de, Or‘\‘ﬁ‘?nd\ oLora\c_) Llor ve .s\.:juﬂ

o[ allcole benzxec
le Tealksiponu Sonudcu oclusan klerhideri—

Cwecl) edlen

AN mirdcolti i Tle e de edileor. et
CCla+¥d) < — DO CO3 TR — SV
croWrd —m= ‘\"1. SR o . )
Fol B ovt o IS3=Y
<As\en S\R‘Lpo\

E3Xen Yilocwodem

28



EnAastside <=X¥ilen 5\;\@\ , €¥x\entn 22c0°c‘de o Cha~sa)
e g ¥ololizS el Grernde yldlkseldtgsenmesinqle evde
cAQATIT

Aa 2220C a0, HT

—~ <o, o M c‘rH— Fiiteotler
— A0

Preseste. 2Aslen wve NMauax LLavigimi Taine | Ccot e TSweseld—
Sen na et aaaldvvwnalae T Ty edtlen dilclovcie A ?‘Pf"ﬂj T lare_
cAI\NT Yacizywa Peg veya Ag,0 leateolizscd Gzermden
Sx_c.(;.\-?\?r- C A atn, 280°), Eermnas Siress 1—5S ‘i & fle —
At doro —8Bo'i denuastircliacs Edlen olksi€t | S S\le
yilcanacak azalklasthvilve

E3len e lesidirm Swwuv - Saa re_c\t-_‘-?dcw\u, seyreitile \230g
oz e \Aits vtande 60 ‘de gectelclexdirilir, oldolcc e
waoave s i vealvsrgendum Suygon aswisy loWNanithe we
cluvudxann mmeneo - AT e tﬁe—%—'{len\o)l\‘k‘o\\e.- valtun deadc—

lasyonw Ne ovxe W

\}Jkse.l-l:szﬁme. ile elde edilenn aromatile Gvroanlec

* Ksilenler o s n“‘F“‘Q'anJn‘akse tgenmest Tle lalile asreler

B '@"‘"*_3 -———‘" #ooc X O)-coot

hawva_
i rdcn olacole Cvizcoo W lcadtali 2 clavelk Eowal— Mangan
e tles—'l-e h'_(e:'jn‘c: olaral bcormci veoutlanli—

29



coon

3 =t 2uv©0
@ cuy (o—m—,p> T & =1 —_— @\ —-+ =

Chave,O2 fleat oo
ue:ja. \L_-N\nO(_‘.“j LO-—)M-)?-—.)
(-Q Y=Ll 651‘”\—) I Q_QQ\-Q\Q\A oLTE +tece —
L4 alTle ase)

i\ﬂ%x—o\?ﬁ tle.n) _
Napo Lo c
+ 305 Lhavad < @ v 2O, VSO
o
-F %_Q\Qﬂh 1\d— l‘.‘-\t-
O OYh
22—~  (oX
(————’_’_—‘.—' Coo W
e SFenolden NEATITN 3
on
et
Gigmeon e Eymens amm By
P——— 1
o _—
C R CYY = C\V2 en = CWweHz — rno
D < ewncol 2o o FeAct N A T Wy
)

{Q 6 a0 co© ey down feozloa 3w <= i o lan bh—sxqta_
arica

\)-Q-(\:\Qﬂ " .
et Vz{-{‘caj oy -

Yetuisy ( aveoma e \e=22
e Toluenin bennzal de iy ve vew 2ot as e 6&\L$e\+_39_#\me:> T -

\ T Oz Cls - : cw o

Cicomet Xlordv

30



» Kinmenden kamen h?oh\Oj:ero ksvt

)

R o ~H3

(-4~ 22, o dboon
CAia eat. \C"‘s

e Maletle b it ve maleile on b de e Cbc/l‘?_e_ﬂf‘ndak.s-):
o

W,ot coov
@3+ ol 0 > tmor
—-2CO2 (i deolnd)
—_ 22H-2 O O CoeV

Maletle anhider € Mmaletie ostv ©

Maleil onidert, fived- bed reahisrde 0,15-0,25 MpPo
bLaswng ai-hnda N O« Ca lali zsvra ﬁ:___e‘_w,;_den/ benaean C‘fvno1)_
hova (02) (44 mol} acietminmn gecirlmesiyle elde ediliv

Endiacstherde vwaleale ast, maleile anhideriadmn I‘l-‘“cL(\ol:‘z(jl_e_

el de AT~

s 2 A 14. Hidroformilleme (ox0o —reoksiyonu)

A \dewnit N M alkotllec: Tlauve by € colormw Tgerecele Seleltde
o\e,.(-;‘-r\\e_rcle_n e\tde etmek Ta&rm o ro -rea l:.si'jmlqrr"' Srieciimy

AT
CH, v =CW, Co + V1, —> CH3zCH , -, CHO

CWN,CR2 A, O + Yy —— CTH, CM, TR, TR, O

31



Sot Loarda bolonan o) olefim, 273 -—-2° M Pa. bating altind=

Ctéq..‘ﬁne,lot\cv\ 12 XY ma v o b o\ leadtalvt2z S rd ortrarainda ,59__1:,c°c.‘¢¢_

reaksiyen=x Salculurs R ealksiyen _Sonunda aldenit ve daha a2
crrTwrarda allol oluzur

&eak&i‘acﬂda ‘C—‘\-’llﬂﬂllon o a4+ ‘L&+Q\?LEPG)HCO(CD)q)
ottoc Poelen Lare findan bulvnmus turs 1830 lerden becy
Gogu hideo formitleme rea s vyonr larn da rodyvm katalr—
2 acless lollant lmalet edi, (Hrah (coD> (_pp\.,;D,
Votaltzdr ve bolhavw Stetemde Sdcelell Larkeile ed ol
Proseste , oJo 33 nin Gerinde dondsam eide edibnrcs i
Reo\l-gigon o\ &0 lLL‘a. el 2o '\—ermt {L-\—';‘r, O we Yo 9 enel\lvidle

frscn—\—cz_ a3 e selal?n&ed?r_
Propilen levilavitdigssndya, N — v < F2o_ batiraldehie oluaur

Bu Tealsivon, cogunlvela €3 ve Cq Hden C 5 wleralere
usgu\qn\r’: Ca hidroMvarbeonu koltlani {diginda, dometsti-—
e erdhevzanc\ler sle metl hep tancllerden olustan bir
Secy < \de ed s\

o o ~ Senters tle bulicaldehit ve - bitonol evd e edil—

. esine TIteletrn o ltanna C\¢2—elg€5{ < el S 117 d e ‘5‘65,-\—6——

o lvavediv—

32



{ ana I“"M)
Preliminagry

La) . Gas Columey
(3&1 g rdere))
Degosser
Separot -
. or
Soylene N B_uryraidehyde
distiliation

Syngas
H, + CO |

- _

Comprie Steom Steam ( hhar}
P, L—h—
. Cobait Catolyst re;:ircu!mim i
7-Butanol Fuet erds
n-Butanol Separatar
distiliction (qj‘ ) -
Hydrogen
Steam -
Hydrogehaior
—
Heavy ends

( P@w u"‘ﬁfﬂl&r)
Sekil 5.11. (a) Hidroformilleme yontemi ile (oxo prosesi) bitiraldehit ve n-bitanol
elde edilmesi prosesi

33



Vent

B

Propylene

Synthesis gas

-

Reactor

Distillation
Y
Purification

L

Recycle Catalyst

- \ removal

Sekil 5.11. (b) Hidroformilleme yontemi ile (oxo prosesi) bitiraldehit elde edilmesi

prosesi

n-Butyraldehyde

KiM228 PETROL URUNLERi KIMYASI/Dog.Dr.Kamran POLAT 34



2 _olcdenin hid coformillemest

20 bar €O [ Az —+
> -
2z ~tEp ;-
tp- }etra Lenil perfirm /o 63 Jenasam
stcoc s asSetitaseton /o 8O 3 ~-Y2omer
ofod S 22— Tzoemer

5 2 .12 . Poliw\e,ﬁ“*?__a.&\uson

Pc-\?meriz.as&o(\ ?mses\er’\h{\"\} Mot Ve MQG\L\DQT\QA\S\‘QA"\A&L
as\Vlanlan ':b“ah.se\r_ o\ lan Dzerlsel oluw g lyant bilesTklaern
al\v itdeo Yoav-bbonlordan secdtezndea UBVS\L\.Qv\dt Sint daha
Sncels baliiande (Bolaan 3D 3Demas i

po\Rvneci 2ason 'Peeseske.:'\_ bonorw drsin de endasierde
\eo\lanlan pe.\L tole MmalamenM Y X Teanleeon Seaye—
z3nde olan Orastetady e

P\ebJr'{\C- e Tetainele 541\;%lev\&\-¢\\mo_&\ . rze\se B5-3,

e efTelect ve vyaslaa olonlavl CGi=zelg<s S.2 'de 35—

Lealmizeic

35



Rrlesivlec

s, 2 A\ G eettR
ben=2imm

e Metil tecs3iyer batsl etes (MT7TZED I Sen :)”(a‘,_da_'
it b '.hadfi ?lsg'“(:e_keya | S

olWtavn ST LSyt ar+lrdt§1
T i Dt

elvuwetuce A:i_l&, < ¢,
o Lakileny w2 allos e o ait\\fé‘{r\dm

oo 11— b axrten vl e =Fymnele TN o el —
Ii2ole ad:\e,\o?ld\"g?'i TLIN , kra—
we melanole ASnria e G e \ae
cactricrmmis i Bu peesesy laslo
Sxio? kg Cer—

o - Ve leacreyvyma

bLleel e

S e N CA o \lacalc

ANt aBusel PPy 5 1
1w TS
T2l Av\len
B QA , AT R E ‘e clanr T\GixnT
mcle, 1331 éj\\\ﬂdﬂ.

edATna RS
Trobarilen\lecden (dcg

S VN AN e < Aax

vang edilerel S o £

Llanavy BT S
er Uvran) pe li-

SITaes S S —Qz--f\o\ S\l

clwuXxilen\er e\ de <=4
e re,ou\z_—‘_-.técﬂu. .ol Wl
Tnon— degisIeicr ceaine

=2 Tlvarve eI
aMree elde € Tleclee ve ©l—
cex A, Realbsiyen,
Aale (Cxwed bed) rec\e —

b den— bIEtanm Ceralest —
Tlea e,-\-h,?\e-&-k?r?lmesi‘dl-e_.

Auv e ot Se s

Vo Xdali 280G Theren SalTx — e

At A e SN Laa G2 ecivide |
Mo oA € \ca
alo o (% eles) S_A2) -

eV e rxoanot

WS o A
. s

CGaeltsen realtaiyen
L
Yt —
> VN e CV O & <
I<RE T

C‘A30\Jﬁ A
Y
MY S &

36



RQecklocden aliman e fluluent (_rEah-sEJnﬂ Gehnlec) YoTiiivm)
desiiVenerer. e 28 sofhildo MTos e lde edilic gecide
FAPAVER " ER TS __jch'i._-:\ede‘_. d e Zigraemis Tacwnbilen Lalio

o ueeldls artan orowlardoc koiiledird rn-{:?ﬂasjaﬂ islemlery
ve d.p%'ml a2 Safb las+irma proseslerindesy eide edil—
melktedic (geri bLosarmim). Petrelin agir {rqﬁs{jﬂn!aww_
dan Seckest kiLct, hideodesiiQirizasyon ile qenel -

It le VS 3upa51ﬁda aert azaoamfabilimeufedirm Ba Y-
oy Suk olandan daha wcuz a\duaa PG, asedandor

Tzoproei) attel elde edtme prosestde Yollanmyhie

e Karbon disutfir; temel slarak roayor sentezimnde uila —

M L G eloae ) ﬂl&q‘u'li-_, k- ownvar we kL vihictden elelvtero—

A @ £ al 3:ﬁ-\-e_fnltr1¢ elde =aic Ancal Gantmazrde

mq:.-'bqﬂ we Lol oriien E-n-.'l-ﬁiiltr_nm C!j‘?. o g T'-E.ﬂ'lESﬁ"a-nﬂ'i.ﬂ__

37



_-jqp-.'l-.ﬂﬂh-l-&dur- ﬂht.mLLEf_j‘:'r’l ﬁéuiudq 555+Er7n|r‘nf§1":?r,

+ 45 Lo F'I-E'.:I.ﬂj LA L I:I";ﬂ:.._ ':5

+ 28,5, bW= BL6W]
Jeoo®e , 230 "f-'F' )

vy Lay (o)

W heate we uleoctien eide edilmesi Tealisiwonw pagL -
=
dales gilei 3'.se.+e'r7.1.="-:.;1..fr‘.

C +25 —=CS5,

Creoltdsr) Crude 1-butane

»- .
Reactor o A bﬂj:qnb

Purification

cotumnm ( 504 Io»&“'!ff‘ﬂﬂ

W olonw)

Preheater
G s one)

-—»—Q__

Pump | ' (isvimo)
Reboti
Hecycie oHer MTBE
£2 (D ongd >
Fump “‘"‘S‘*j
(Pomipn)

Selkil §.0v2. mTaE ve 4-bhten 21 do edilmmes! poosssi
iGin bontiegbicilmnis sloim - Lizelgesy,

KimM228 PETROL URUNLERi KiMYASI/Dog.Dr.Kamran POLAT

38



BOLUM SONU

VE
DONEM SONU

KimM228 PETROL URUNLERi KiMYASI/Dog.Dr.Kamran POLAT



