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The esters usually used as raw materials for the production of detergent range alcohols are the

methyl esters. However, a problem arises in refining the product alcohol mixtures because the
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Whilst it is possible to arrange conditions such that the amount of alkane production is reduced to
avoid the difficult distillation, the conversion rate to the desired alcohol product will also be
reduced. To mitigate the reduced conversion, it is desirable to include a wax ester recycle.
However, in view ofthe low conversion rate a substantial wax ester recycle will be required which

will add substantially to the costs.
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It will therefore be understood that each of the proposed processes is uneconomical and there is
therefore a need for a process which enables the problems detailed above that are associated with
treating a feedstock comprising lower alkyi esters of a mixture of differing chain length carboxylic

acids to be overcome. It is also desirable to provide a process which is economical to operate.

A process that enables the desired cuts of alcohols to be formed in an efficient and economical
manner has been described in PCT/GB2008/050905. The process described therein for the co-
production of a stream of a fatty alcohol having first carbon chain lengths and a stream of a fatty

alcohol having a second carbon chain lengths, said second carbon chain lengths being longer than
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carbon chain lengths and hydrogen.

Whilst this process offers a satisfactory process which provides advantages over the prior art
arrangements, under some conditions, the hydrogen recovered in step (d) may be saturated with
fatty alcohol having the first carbon chain lengths which have not been successfully separated from
the product stream from the first reaction zone. As this recovered hydrogen is passed to the
second vaporisation zone where it is combined with additional hydrogen, the first carbon chain

length alcohols carried by the recovered hydrogen are present in the second reaction zone and as
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Thus according to the present invention, there is provided a process for the co—production ofa

second carbon chain lengths, said second carbon chain lengths being longer than said first carbon
chain lengths, said process comprising the steps of:

(a) supplying a stream comprising lower alkyl esters of fatty acids having chain lengths
comprising the first and second chain lengths to a first vaporisation zone and contacting said
stream with an amount of hydrogen recycled from step (i) which is sufficient to vaporise the lower

allkcyl esters of the fatty acids having the first carbon chain lengths into the hydrogen,
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additional hydrogen may be provided.

In a preferred process ofthe present invention there is provided a process for the co-production of
a stream of'a C;2/Cy4 fatty alcohol and a stream of a C,/C; 3 fatty alcohol comprising the steps of:

(a) supplying a stream comprising lower alkyl esters of C,2/Cy; fatty acids to a first
vaporisation zone and contacting said stream with an amount of hydrogen recycled from step (i)
which is sufficient to vaporise the lower alkyl esters of the C)»/C,4 fatty acids into the hydrogen;

(b) supplying the hydrogen and the vaporised lower alkyl esters of C12/C; fatty acids to a
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The alcohol product stream recovered in step (c) may be separated and the hydrogen recycled to
the second vaporisation zone in step (e). In order to provide the amount of hydrogen required,

additional hydrogen may be provided.

Thus in the process of the present invention there is no requirement to separate the acids or their
esters. By supplying the first vaporisation zone with only sufficient hydrogen to vaporise the
lower alkyl esters o fatty acids but not the esters of the C,4/Ci fatty acids, the hydrogen

serves to strip the lower alkyl esters of C,,/C)4 fatty acids from the esters of the C¢/C)s fatty

acids.

Further, since the hydrogen used in the first vaporisation zone and the first reaction zone is
supplied from the product stream from the second reaction zone, the overall cycle gas requirement

of'the process to process both cuts is minimised. This has the benefit of reducing the capital and



(a) supplying a stream conprising |lower alkyl esters
of G2/C 8 fatty acids to a first vaporisation zone
wa@edoaoinsacti ng said streamwi th an anount of PYTGBREN/050543
recycled fromstep (i) which is sufficient to vaporise
the I ower alkyl esters of the C/C H fatty acids into
operating chsteir ogen; (b) suppl yi ng the hydrogen and the
vapori sed | ower al kyl esters of Cl2/Cl4 fatty acids to
afirst reaction zone conprising catal yst and operating
nasr [
I R B G bl ol i P P RSBl R 0001044210
provifiesrthtt 7 leaet nonuztarfehaalQldMsGE pdssad aothelvapsidicthesby @@iToving the
. .,and hydrogen; (d) supplying the unvaporised | ower
yield.g) kyl "esters of Gi6/C remaining fromstep (a) to a
second vaporisation zone; (e) contacting the
unvapori sed |l ower alkyl esters of CGe/Cg in the
Thus slequocksy afthe preadrt dveziione budatd’ tinead dirtdifioat andnepersivelseparation
hydr ogen sufficient to vaporise the |ower alkyl esters
Ofth‘-’oé ifCheestgreprpads %Qwh%@iefégs gStRre OF #radsh yediergdhe cyclegas requirement

' . the vaporised. | ower .al kyl .
or g PR A 8, e 0080 40 Eo NERTELS 56 LS Bl o e
desirqlal{p'C, Sthitgalesiod hy$ L, AT (f20p Qlcahd IRG bél B EEd 518 &€ the @Btimum manner for
conditions to allow hydrogenation to the desired G /C

cach gredBhol ; (g) recovering fromthe second reaction zone
a Ce/Cg al cohol product stream and hydrogen; (h)
separating the streamof fatty acid achohol having the

In anySEMYAUNER 6 DGR pedidhtindeBAGH, B nldidPobi FYRNyapdtn Cddycled in step (i) is
recycling a portion of the hydrogen to the first

sent tq alisofiiseRppBrsationgozard a [prtion to the second
vapouri sati on zone. The al cohol product stream
recovered in step (c) may be separated and the

The phé’dé‘ﬁ@ﬂﬁ{] akE6Y 6h&dte Qo blSw IHGAB do YARRIHSRT P8&BNEr d fAtty alcohol
step (€). In order to provide the anmount of hydrogen
having gigaicabdn chaidilengtinaivhivh dnaydenCytGiy, dnd stoaindefth fatty alcohol having

second carbon chain lengths which may be C12/Ci4 0r Ci¢/Cio.

For the avoidance of doubt, the terms “C2/C14" alcohols, acids or their esters mean streams
comprising predominately alcohols, acids or their esters respectively having from about 12 to
about 14 carbon atoms in the chain. Similarly the term “C;/C 5" alcohols, acids or their esters
mean streams comprising predominately alcohols, acids or their esters respectively having from
about 16 to about 18 carbon atoms in the chain. These terms should therefore be construed
accoraingly. 1t will be undersiood that minor amounts of alcohols, acids or their corresponding
esters having carbon chain lengths outside these ranges may also be present in the streams as may
other impurities. In particular, some significant amounts of C,4 esters may be present in the

C12/C\4 esters leaving the first vaporiser to allow production of Cy2/Cy4 alcohols with higher Ci¢

content or to optimise the gas flows and catalyst amounts, or both.

Similarly references to a stream comprising a lower alkyl ester of “C2/C,5" fatty acids means a



Thus in the process of the present invention there is
no requirenent to separate the acids or their esters.
w@yoisapqby/i ng the first vaporisati on zone w t hPONGH2010/050543
sufficient hydrogen to vaporise the |ower alkyl esters
of Cl12/Cl4 fatty acids but not the esiers of the C
streale/c@ir@risiag lyweaeikgbesterh ef barblogdje acidebains a trixtaterafiwhtih éengths in the

acid LGHE TRoiE 1810 Pl 1B 4ARpn o, Al e begpiggiopghat minor
amouﬂbé%rfgﬁﬁpadﬂstﬁar ddtrds dfldgr Ser MRl GAbh Qhaif RS20 skl Bhese ranges
e S Rerea b Hka RHE 3

first reaction zon supp fromthe pr
may addor eegpredenoim thh graes an thay edet inpuritiene, Othe chaie legth cuts should be
cl.e gas requirenment of the process to process both
Conﬂ@%ﬁé“?§°ﬁ?WP P88 HAMN% s has the benefit of reducing
the capital andoperating costs. In addition, the
adj ustment of the gas flow over the arrangenent

The afh?;a&ﬁir o fi8drdgen WaR@ednQdepd) B8 spffieichoidsval E@ﬂ@e tBe F@MREId esters having
nt of the alcohols is passed to the vaporisers
the ﬁ&Sh@ﬁIb%Ch%kWhh gEstaklishing the amm, of hdrpgecieguirest for iy p«'vmtlcula1

feed vP fl %?5 S %aﬁtepélﬁgﬁfmer}"oﬂ%g l?i 1?(19118 (IEIQ ﬁl&ul{%{hg %glfogllgtc gf(lyy%rg gen supplied

I've Separatton

to thefvhpdiﬁlstehﬁa s@t(ﬁﬁﬁ" the préfeted emb SRR fiSyredeat Bv&RBN can be calculated
requi rement for the system which reduces the operating

basedmdh%@mupw@vdl@ggn Hova trrfjustniabiass thenlowor aihﬁssnemg)fcozle hefatty acids

SO NN T R WX O R

made 36 E@@Whsh ki AWOne FPRMARAre@firch HestBp gSENt i nvention, a
maj or portion of the hydrogen recycled in step (i) is

ent to the flrst vapourlsatlon zone. The process nay

mhe R R B B S R 5 B s ot

reseﬁt@ﬁk%tl@n b€ Prd¥ii¥e (tShle RRghs2 streamof a fatty
P al cohol ﬁﬁglng secgﬁguggﬁbon %haiﬁ | engt hs whi ch may

be Cl2/Cl4 or C 10/ Cl2. For the avoi dance of doubt,
terms, "C12/Cl4 " Icoho s or their esters
Ay sERHIE SR BESPISY amvgj&aﬁ? ﬁﬁﬁﬂﬁtya&qf@aﬂm ZnegEqviled that it
sufficieht foNRipbri&Sthe Iotvdr GRRPEL Y SEh BYICN It} ABHEP AL nelfrrdnBement, the
amount ofhydrogen provided may be the stoichiometric amount required for the amount of lower

alkyl esters of the C,2/Cy4 fatty acids supplied to the first vaporisation zone.

Where the amount ofhydrogen recycled in step (j) is greater that the hydrogen requirement ofthe
first vaporisation zone, as is normally the case, the remainder is passed to the second vaporisation

zone.

Any suitable reaction conditions may be used. In one arrangement, the temperature may be from
about 150°C to about 300°C, preferably from about 175°C to about 250°C, more preferably
about 200°C. The pressure may be from about 5 bar to about 100 bar, preferably from about 30

bar to about 60 bar and more preferably from about 35 bar to about 40 bar.



about 14 carbon atons in the chain. Simlarly the term
"Cie/Cs" alcohols, acids or their esters nean streans
wa@oenpnidsfng predom nately al cohols, acids or tPer/GB2010/050543
esters respectively having fromabout 16 to about 18
carbon atons in the chain. These terns shoul d
The stivam éfaying thefisbvaorisstnazooemill thgtefore bk thd hydrdgen stream into which

under st ood that m nor anmoynts of al cohols, acids or
the PG R o i BT SR WRPerRy 4Bt & Haers gy Hi esers
of thédd ﬁ%,?f‘%‘ttg herie vﬁl@ﬂ% EFrifPW rh%o e RiEREBhy 'vvq'tllnttﬁeehydr%en.
streanms as nmay other Inpurities. I'n particular, “so

significant amounts of Cl esters may be present in the
Cl12/ Cl4 esters leaving the first vaporiser to allow

The hygrggenatipB Rowstitians an the i srastion FamerTeisiepted sudshat disthydipgenation of
oo ARG WS AU AR S AR S, gt condons

will bt ansarged bichl tha Slieamhatefial i{onEics Wwith alid Bydagded s ioMRan%yst is above the dew
. astream conprising |lower alkyl esters of carboxylic
point o EyRical Benayy Phasghydrogenagen tipnk ByidR &4 of tethperalaieg of fromabout

ochain of,.from apo 2 to ab 18 car At ons. Agai
150°G 08B 390" CrinE R A e e Gt S0P Heper ety sbou
200°¢.N&hY s @b SRRANE Y bERIA! Sultid AsHALBUNLERRISE il @R HHRS of from
out st de thése ranges may al so be present 1 n the
abouts pag dersbas 1A parppledrablyfom dhoes30 Etrhe sbah 80 bat &nighdre preferably
cuts oul d_be construed in a correspondi ng manner.
ﬁbnlﬁﬂ%méggﬁﬂpE@P“%@H@%gen required in step (a) is
sufficient to vaporise the fatty acid esters having
the first carbon chain | engths. Establishing the
Any saitahiahydod gdayidsrogestyst eciyibeaded rovidey tipait twilt uitalysd e dapour phase
wll be a matter of routine for the skilled man. In _
hydrogenatipp of &ie t5Ha tatbrudesred aligirlodemeauphn heerogencope catalyst will be
\ i [ ] f (o]o) t
used. {AAER 3 ircs et e o el iR S B FOR TR il os reduced
coppeoRideuinclx e p@ppef dheynit @arjdyBdmyRE @6 b1 chidenile@WEIystal Wdthils ofthe

esters of C2/Cl4 fatty acids based on the published )
reducgdenpner Qridssing exifgeatdydncasbedprnddn FFord 682 and WOE2/@5854 which

are mg%§ﬁ[e%tﬂep%ﬁfgg%gné@de to establish the anmount of

ogen requ in step (e). The | ower alkyl esters

of the CG2/Cs fatty acids which provides the feed to

the process of the present invention may be produced
Hydragen aplicls miay Bep Bydregeisstreamhagiog hadbbesnsepanated §pmieldesirom Ci2/Cia

alco h(%‘iﬁéfde\?rlﬁi&?l\xslﬁg gc()jntcliig a )Izq Emgeilclie%tes%%l a%rdiaic’l? B)i/-%pod%lgtrs];,e is a{e%\éli]gp?%d to the
second vaporisation zone. Where the hydrogen is the recycled stream, it may be combined with
the additional hydrogen which is required to vaporise the lower alkyl esters of the Cis/Cig
carboxylic acids. The combination of hydrogen streams may occur in the second vaporisation
zone or they may be combined prior to the second vaporisation zone such that a single hydrogen
stream is supplied to the second vaporisation zone.

Any suitable amount of hydrogen may be provided to the second vaporisation zone provided that
it is sufficient to vaporise the lower alkyl esters of the C,4/Ci5 fatty acids. Inone arrangement, the
amount ofhydrogen provided may be the stoichiometric amount required for the amount of lower

alkyl esters of the C,4/Cs fatty acids supplied to the second vaporisation zone.
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sufficient to vaporise the |ower alkyl esters of the
Cl2/Cl4 fatty acids. In one arrangenent, the anount of

whydnogas provi ded maybe the stoichiometric anPCmGB2010/050543
required for the anmpbunt of |ower alkyl esters of the
Cl2/Cl4 fatty acids supplied to the first vaporisation
zone. \Were the anount of hydrogen recycled in step

ter .that th nre nt of the

The it B B sb A SRR ol [ PR o8t Mg o ho e
vapofiRABITRE heskisre RASSIRATEA abB& &GO RFoMU PO 16RE, %Fefé‘ﬁﬂi? about 1 bar

Any suitable reaction conditions may be used. In one
lowerar r angenent, the tenperature may be from about 1500C

to about 300C, preferably from about 175C to about 250

0C, nore preferably about 200 OC. The pressure may be
The shrea)rm I@a%rgt the s8@hd bap&ReL il (Rr 8% beRhER L hto which

about 30 arsto ab o%t 60 éar gn ngre egg? %: rSQV ch the
loweraﬂigrlr £st@5 obde G SCalfaitst acitd hves beEh eastrisedand thm/tlha @de alkyl esters of

va ion z Wi heref re be the hydrogen
the % ‘ég%yl s Vr/rme RerEiRe r&%@i toarrﬁﬁrwe Feactor ayithy e hydrogen
Cl2/Cl4 fatty acids has been vaporised and thus the
| oner al kyl esters of the C]2/C 4 fatty acids will be
The hydrofgfmdticﬁmmmdiﬂiohﬂ it hike f $ecatd rre@tivar zoset hret Belected such that the
ydr oge enation conditions in the first

The hydr
hydm.geé?éw eﬁ’f%%er esgrléaq ba dssiced atephgls tsw@thgra@ @gmw@mphase In
generQlf c];otnhﬁxo O\ b e%sgu%ﬁsthg(tofhé Pl%t&%% W & tht Cvg;ti} g%ro genation
effected in t & va our phase. I'n neral con
catalyed islabive: e dawgednts lf[@blchhﬂtpotuhﬁlaﬁahﬁﬁbgénati@n Mt&tﬁﬁ; include those
wi th the hydrogenation catal yst is above the dew
detailghphioe. Typi cal vapour phase hydrogenation conditions
i ncl ude use of tenperatures of from about 150 OC to
about 300C, preferably fromabout 175C to about 250 0OC

The camlyst Re@haheddcyndleactionZ08e By béMhy s&tié b abifereft 16 $154 1ed in the first
may be_used. Suitable pressures include those in the

react%ﬁg?@ &1 geER h@i@@ee@oeafsat@wstaﬁa be usedQ Spigble lp»rdecﬁgmatm nycatalysts

mcludﬁk% Egcﬂ‘%)g%%tl Eat%llgstsa bgﬁt aegi o%ﬁ%fxg{?-%ugr e rooppgr chromite

and pioyribtQD&PREI dborfied et aledts. @étalﬁ%f Hﬁﬂ@d&’é@ vhsjrd ofﬂH@Emé bxide catalysts
wi ||l catal yse the vapour ase hydrogenation of the
can befued in GBtHd 64¥kinde Oa$?dﬁfﬁ§l4 whieh grenmogporated herein by reference.

het er ogeneous catal yst will be used. Suitable
hydr ogenati on catal ysts i nclude known hydrogenati on

The déddedlpy&iuet BYAD) s ARohS@UE Bfdn be recovered from the second reaction zone. The
hydrogen may then be recycled for use in the process. Make-up hydrogen may be added as
required to maintain the total amount ofhydrogen in the system and, if appropriate, a purge may
be taken to prevent the build-up of undesirable material in the system.

The first and second vaporisation zones may be separate zones in the same vaporiser or may be
separate vaporisers. Similarly, the first and second reaction zones may be separate zones in the

same reactor or may be separate reactors.
The present invention will now be described by way of example with reference to the

I1



copper oxi de-zinc oxide, copper chromte and pronoted
copper chromte catalysts. Details of the reduced
wa@oeppaicleki de- zi nc oxi de catal ysts can be founBCT/GBZB0/AS0543

116552 and WD 82/ 03854 which are incorp orated herein

by reference. Hydrogen, which may be a hydrogen stream
accoTnpapiying drawinge dnwhishar at ed from t he desired Cl2 /Cl4

al cohol s and which may contain any unreacted esters

and any by-products, is then supplied to the second

Vet 3ati on zongs o Whplifled fBeh¥d RERIeA B tﬁ@ﬁﬁb%s%%f the

stream it may be conbined with the additional

hydr ogen whipgtsentsinvengonyasd t o vaporlse the | ower al kyl

est.ers.of the G ./C carbox ic acids. Th )
COIBIRAL 1 on of _hyti BOEHALS FYerEN AR Cling embadipat of the present
second vaporisatihen zone or they may be conbined prior
to the second vaporisation zone such that a single
hydrogen streamis supplied to the second vaporlsatlon
sui t.abl e amount of hydrogen may be prov

tewifhs Wb B el ingeae SRR 5B g BT RB RO cgipment such

as re%*g%ﬁqg,gﬂgné{st g A0 dgg_f»se Iv%ag]ﬁﬂe Bilfibs, éx%%éat%% ggécrg rgﬁgre sensors,

pressak réljedvelgesn cpﬁt@Mi»@lEﬂs b eoritivdes] XevahbﬁﬂﬁMdrs ,Gohfpabks, storage
requi red for the anpunt of | ower alkyl esters of the
tanks @%‘1@*%&?@ gﬁqa]é%@ aguppIer ey plagt.t Hee mawisiag of such ancillary items of

a3 S G010 B8 8 KOS DT LRt

engmé@ﬁgﬁ#ﬂﬁkevaporlser The pressure may be from about
0.1 to about 2 bar lower, preferably about 1 bar
| ower. The stream | eaving the second vaporiser wll

- f. th |nt ich the
s IR BERRPE 1 R YRGB ERTS Ik Pl Vhief R Re ™’ The foed
streaﬂd ad@ﬁfplrﬁ@da abftet Al bher, | R¥RfabB) KMbW@ﬁhféﬂ'ﬁﬂ Qftek,N&F €5/C14/C1e/Cis
g fatty acids wll be carried forward to the second

carbo;cﬁg:@p@ﬁ q ¢starmmayaebgemnformedbignysoi@dempans. Examples ofa suitable

eI B SRR OSSR A e o
first vhgbrishi@orRmk ashak =ed Ghth hy@oéid 1 ﬁ%@ 8a.iThd ef"ﬁou\{l@@ﬂﬂfﬁro gen provided

phase. In general conditions will be arranged such
will be yafficichietoneaperibathei GioEonesien pqmtmm of He styedmdye mat iterCis/Cs ester

por Nt et P A S Bk B R B Gt of

hydrogen required to achieve this. The hydrogen stream which now also comprises the vaporised

Ci2/Cy4 ester is passed in line 4 to the first reaction zone 5 where it is subjected to hydrogenation.
The product stream is passed in line 6 to a first separator 7. The desired C,2/C,4 alcohol is
recovered in line 8 and the lower alkyl alcohol is reimoved in line 9. In the flustrated embodiment,

the hydrogen is recovered in line 10.

The recovered hydrogen in line 10 is then passed to the second vaporisation zone 11 where, in
combination with additional hydrogen added in line 13, it contacts the C,4/C;5 portion ofthe feed
which has been passed from the first vaporisation zone 2 to the second vaporisation zone 11 in

line 12. The hydrogen stream will also include the hydrogen recycled in line 20 which is not

12



detai | ed above. The catal yst used in the second
reaction zone may be the sane or different to that
wa@s@ad1idi64 he first reaction zone. In general aPCT/GB2010/050543
het er ogeneous catal yst will be used. Suitable
.hydrogenati on catal ysts include known hydrogenation
requied i tpfrat vapersabian penp anddvigpls addesitodhe hydiegandtigem in line 3b.
copper chromte and pronoted copper chronmite
catal ysts. Details of the reduced copper oxide-zinc
The t604] &8o@RbALYED SerC imB@ifpaHO e Per&Phyird d8288pIRAG MR 10, including
82/ 03854 which are incorporated herein by reference.
the hydregee Epmelinepito dnd tadditivmi! hatimgien suppliedtindine B8, will be sufficient to

R L A ST LS PR ol BYALOSE
assesdWHEABRR mdﬁfﬁgeﬁ‘ii&ﬁﬂeé% h&ALe B, e 'fﬁ?éh%géﬁ i?c%'éa'f}?which now also

total amount” of” hydrogen in the systenian
compripgsithpyapatiesd Gisibly eyter mepassed it bkeld thohgweewehieadtlva zone 15 where it
. buj 1.4- of undesirable material in the system The
s subjecled o ﬁﬁﬁogg@gﬂ& Fhep USTERM Fored il te @ssrondseparator 17.
The dBQRATC, LA, { NEOIDARBHIBRA P il B arldBle fg@ve?ﬁﬁﬁr #oBol is removed in line
vaporisers. Simlarly, the first and seco d Teaction
19. Themgdrogely ishreccsepdrfatettecaamdisapirher $2amd reeaaédin lde 208here it is
. b eparate reactors._ The present invention will now
split 4 (e Seipiied dmpyniReneded &%\%ﬁrﬁ VPQUsatert egrcler fisther reaction and
the rehid8@ ]?égga ' fngs, in which: Figure 1 is a
e“%inp?f |edH¥%Egﬁg#ﬁ? representation of the process of
the present invention; and Figure 2 is a schematic
representati on of one enbodi nent of the present o
A prefetednd gpore detaifed embedigieaeps the qaesentinveniionds Alustaged 4y Bigure 2.
- dhag j [ uj nt _suyc
Again IROERT IRl @RFbrEES IOWEL IR0 BB T sl R g RHSH ester of
Co/CLApEY Atatbexysie nsile S, THe @884 hRaySIRREe Gesn fRHRE WY &y RithSIE means.
val ves, control valves, flow controllers, |evel

Examplehpf &FRigt0ds estifigating prapses is desetibagan ERORES HRawkiple is| ingegporated

: ui d ci plant, .The provisi.on of :
e Rt o SO o, R U S .
hydropéeR @rforiily €Nthe Odrapeh teSovdleE6AI tHAR&SndMsddaration zone 36, which is

conventional chemn cal
passed via ine 37a and heat exchanger 44 before being passed in line 45.

The amount of hydrogen provided to the first vaporisation zone 23 will be sufficient to vaporise
the C,2/C,4 portion ofthe feed stream but not the C,4/C g portion ofthe feed stream. It is a matter

of routine for the skilled man to assess the amount of hydrogen required to achieve this.

The feed stream of lower alkyl ester, preferably a lower methyl ester, 0f C2/C14/C)¢/C5 carboxylic
acids is fed to the first vaporisation zone 23 in line 21 having been first subjected to pre-heating in
heat exchanger 22. The lower alkyl ester, preferably a lower methyl ester, of C,2/Cy4 carboxylic
acids is then vaporised and removed in line 25. A reflux loop 24 may be provided to aid

separation.
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engi neering practice. As illustrated in Figure 1, a
feed streamis fed inline 1 to a first vaporisation
waoene/1kiedhe feed stream conprises a | ower al kpdT/€82@ED/050543
preferably a | ower nethyl ester, of Cl2/Cl4/Cl6/Cl18
carboxylic acids. The esters may have been fornmed by
The hygtogen ftrean) whighnei alseeemprises thervaporisefl CatiCe cater isppgsed in line 25 to

the fifR e L00R E?ﬁee§§ th%redi? %;Ju:bgﬁgdltg hgﬁ}%égﬁe"az:%}l?nsml }‘?rgseincs:e of a suitable

I ncorporated herein I erence.” _ _
catalyéa pOhé HRiduoistZaneis Patsed BN Bt Sg@ratbit 27 iy de@O@Rhard el B here it is
3a. The anount of hydrogen provided will be sufficient

cooledl dn qaipberrarephieataahmes te shahydsegenistnaro 5t he st ream
but not the G /G g ester portion of the stream It is
a matter of routine for the skilled man to assess the
The desiddProdict RYepLAEM i BUWepRatol 07 B&HBY Rontoed in hBQ7. The hydrogen
) hydr ogen stream whi ch now al so conpri ses the vapori seqy
is renGived diam éke tap pEthedistestppmatdri 2feand], thaving deéri cambined with recycled

i TR O bR LB IS, ot gt
38 in fird ﬁito%ﬁﬁﬁsfeﬁﬁrl‘aﬁor? zon-Ebl@d ‘flft?yﬁiéd' ﬁ‘re%cg:l& ﬁ%hﬁﬁ?ﬁlird' s?paration zone 40 in

recovered in line 8 an ower al kyl al cohol™1s

line 4i ginpessad throlghn@ngpressor 4hefotel hesigraatmbihed Mitoi-evhmt/drogein line 50

hydrogen j.s.recovered in_line_10. The recovered )
and prsses) BN 43 7hqued Theonqas CXepess 38 30 15 stpRed & s, and heated in
heat KERALESES bAred R sl i@agpon with
= addi gi onal h)?dr oge"%gsae%‘ggﬁisﬁb‘f}‘.dﬁ‘g@@ﬁ) contacts the

C /C sportionofthe feed which has been passed from

the first vag[zgl{?i satjon zone 2.tqo the second i
The upyapgriseasts Rt d5es/t1s GarPq Y fieacid is remove( Gpeighe fisst ranpmiser 23 and

i i t . Q}’]ﬁl i i .

then %%eﬁa‘:‘%%nfé‘?ﬁég gletP etggisﬁélogﬁg%??#se? vap%trﬂi 2 zr}tai}gc})lﬂs%czlo% ealnd into the
hydroged Mhy héavies asddedvédintlime 3hydr ogen streamin |ine 3b.

The total anmount of hydrogen, conprising the recovered

hydr ogen supplied in |ine 10, including the hydrogen

[ - it I upplied in.line .

The HYARTECh ofteqrd Ron@oRdf: VRa0TE BHRL BOREL BUPEH itboslc pI win be
removatl dshevefired fiest teSecdrid vapofseiBOLiRNin®B4ra@d tthéiLpdsedd foh@e second

skilled man to assess the anount of hydrogen required
reactor g3 Sawhere veistsHpigcted e hydragengeinn &t thearmeseneehl novitablesentalyst. The

' [ ' ] 8, ester.is. sed,in

produfRTRAFS Ferldig WP SSeted el o SR CA0 oghrPRAR grplen strcam o
the seSatld]j vapbedr befoRy@inggasat tdthe sdddad BEREUSH 365 ITIRAR I product is then

passed in line 16 to a second separator 17.
removed from the separator in line 48. The hydrogen is removed in line 37, where it is split into
streams 37a and 37b above. The lower alcohol produced by the hydrogenation reaction of the
lower alkyl ester is removed from the third separation zone in line 49,
The first vapouriser and the first reactor may be combined within the same vessel. Similarly, the

second vapouriser and the second reactor may be combined within the same vessel. The removal

ofthe lower alkyl alcohol can be removed at any convenient point.
Examples
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The desired C] /C 8 al cohol is recovered in line 18
and the | ower al kyl alcohol is renoved in line 19. The
whydnogam i s recovered fromthe second separ at BET/GB2@N@50543
returned in [ine 20 where it is split with the
requi red anmount being fed to the first vaporisation
zone 2 for further reaction and the remai nder being
. " r .
mhe 4 ke & BELEESLAR IRERAFLALIST oy oy s
were EakgnoeerBeadAgdithe rhdibylested of Cf gamfapmplds s@se @moowdfiom the vaporiser
al kyl ester, preferably a | ower nethyl ester, of

as ligeylppethytley oyt bping ag slea a3 Passible | kh, catplst tegnsrasutignin teagser 26 were

[a] .0 - | 1 f
15 A, O, TR orss st
225°EROATACL cWédefbringd HieRmP Qz{tﬂgg Jo ReRloRtaMed iRk &h 8NER catalyst was

The first vaporisation zone is provided wth
requiteddn ogpetoridy dsibnghed Bempbvtsreh ptiraagiéon ars vaedoand thomeantion hate of the
., _hydrogen recovered f .t he, second separation zone 36,
highearherccgmenBdas ioted.  THs oabioxlian ranetsios HheRad Selectiveness o be

hef ! . . -

e R RS REIRRdhhy LLORAS R AR, P O8Eosiion
is set suf i Kabkent artdothe apamniisecdndiotd 2/cGl Zapler2t i on of the feed

stream but not the e/ (g portion of the feed stream

It is amatter of routine for the skilled man to assess

the anount o f hydrogen reggyj.red to achieve this. The

feed stream of |ower al kyl "ester, preferably a | owner

met hyl ester, of G /C C /C g carboxylic acids is

pnricnfi nzone 23 inline_2.1

Fattjddi@®shgen first subjected [t praoheating in heat
exchanger 22. The | ower al kyl ester, preferably a

[ower methyl ester, of G CjlcarboxXxylic acids is then
ClOpgp8elp¥ed and renoved in 1ind-25. A reflux | oop 24 may
. : L dn The hvd o
c12whi ch now al so conprises thg sgaporised Cl2/ 4 ester is
passed in line 25 to the firnst reaction zone 26 where
it 1s subjected to hydrogenation in the presence of a
Cldgyitabl e catal yst. The produdf-&treamis passed in
H+st—separater—2+—v-a—heattexchanger 44-where-itis
Clecool ed in counter-current heatp exchange to the
hydrogen stream 45. The desijred product is separated
in first separator 27 and tr%f%rennved in Itne 47. The

Clgﬁ&drogen

C18:1 16.8

C18:2 3.3

Higher 0.3
Table 2
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is renoved fromthe top of the first separator 27 and,
havi ng been conbined with recycl ed hydrogen not
WO eqqoitt@aed by the first vaporisation zone from PETIeB3¥Mb/050543

it

i s passed via heat exchanger 38 in l[ine 39 to third

ST

Exa

BUe N

conpres
hydr oge

\J
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35 where
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bef ore
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sUiP@ abl e
d _and then

cted
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1§ydrogen
pel ng passe

449
dto

t he sec
r enoved

ronn\v/o
mCoITTuouv o

mt he

rn lina 2
T rrire J

ond separator_36. Theg

separ at or |
7

wharo it
vwitel-e——+t

deS|red p
e ne 48.

S enllf

Foduct 15 T
b hydr og

and 37b
hydr oge

zove. Th

nati on rea

e skower al g

ahal produ

e | ower al

cegh by the

ction of th

ester ils

kyl

nen

30i s

nto streas—34a— |

451

r enoved

first vapouriser and the first

Exanp

el

cond reactor

t¢ PHREPeifoliare

feed ﬁh%@ﬁ@xuﬁa’%& IQQCVJ Iﬁgfﬁ’éﬁﬁﬁ 28dedABYIISAMNEREE A b@ﬁia
| esThe ai m of the experinent was to spl

reactor

fromthe third separation zone in Tine 49.

The

may be conbi ned
The vaparisen exlh@lmawesﬁemsedswﬂmuapblgtactmgehebyxhngbnatlon catalyst, to

allow ﬁag%?%r&ngﬁr an

el EWEEF Quelo srecn. The

Hﬂy }taLll']mped into the

SyﬂmﬁeébegﬁutmabSﬂhﬂﬂmefﬁyt3esters of Cl12/Cl4 fatty aci ds

wer e taken overhead and the nethyl

esters of C]JQ

fatty acids were renoved fromthe vaporiser as |iquid,

with the cut being as cl eggypsg possible.

tenperatures in reactor 26 were

Weight Percent Product Analysis (on methanol free basis)

The cat al yst

Exampie grams C10 C12 C14 C16 C18

1 Btmwt | 26 0.68 1.51 5.54 24.84 67.43
Ohs wt 132 0.42 71.02 19.08 6.77 2.71

2 Btmwt | 137 0.17 56.16 20.07 14.81 8.79
Ohswt | 246 1.84 90.58 6.38 0.96 0.24
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2 180C at start up and increased to 2350C at the end
of life. The catalyst in reactor 35 would be at 2250C

wo 201835064 each reactor had different catal yst ROI/GBR010/050543
contai ned therein. Less catalyst was required in

reacfor 35 ap hi gherj tenpergrures off reaction are used
3 and tBémrveact ibh ratiel.09 t hg hogher [dér8don ¢381EOuNds 55.86

was hoted.. This enables high conversgions and good

sel ey gespape be aghi eved W g batfy ddhe "%'1'4t ferf.a1

streans over e hydrogenatijon ' catallysts. The feed

conppsi tion |5 Set out I n Table I anu The operating
cond| Bt are%in Tabl.é42 Tgulel 1 Tall.3 2The 204Bor | 5&8.25

exitlsanple | nsed, vithout g¢ontacting the

hydr D%F'%i ons£at al ysg sgt 0 gl4-,0¥ eag qg_q{]g anally%lgs ang; o1
mass| bal ance} pur poses, 1.e. [no wei ght "chang¢ duée to

Feaction. The Teed Nad apprqxi mat el y 30% el hanot
5 addefiBt® vl | blP% he fle@B6to he%@adi I 4p3nped 17870 t hd8.65

- system-The results lare set lout in Table 3 |Table 3

Viei gnbhggﬁcen%fr odycg gfnal Ysjgso on [eghanol pfguee | 4o
basi 5) Exanpljes 7 and 8 gave [the optimum separati on.

Exanple 1 indicates [the difii cultyoll separati on. CCAT VS
1. A PfBedss| 2f t he G064 produe?d on ofR2882st r e3M53f a 41-17

fatty al cohol—having first—garbon chain |lengths and

strepphefyta fasdy alicpbpl haymng a secend cab%n chabr@ﬁ
| engt hs, said second carbon|chain | ¢ngths being | onger

fhan sal d Tifst _carfon chain T engt Ag, sai d process
conp| PEPAY the’-8tepy ©P4 (a) &ppl yidPla st 8hdt 67.50

eoRpfsing—ewer—alkyl—est-eqs—of fatty acids having

chai noheagt hs3BoRPrilsi ng t he Figsst ang 1gecohd ghainj g 19
| engths to a first vaporisatiion zone and coptacti ng

sai d étreamvvlth an [appunt g¢f h drogen recy“l ed from

st ep| PHR Whhi |c#P-? s sUf4Pti ent & vapoiidde t he3ldher | 67.19
atkyr—esters—of—thefat-ty—a¢i-ds—havi-hgthe fi+st
car boohshai n 1ANGt hg 444 0 t heyghpodr 0(3@0,39( b) | svlp! yi ng.29

t he hydrogen and thg vapori sed | owerr al kyl esters of

fatty acids having the first carbon chain Tengths to a

first reaction zone conprising catalyst and operating
Examplgeg|é and & gaste theroptimum separation. Example 1 indicates the difficulty of separation.
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conditions to allow hydrogenation to the desired
al cohol having first carbon chain | engths; (c)
wo eaonerissig fromthe first reaction zone an al BONGB2010/050543
product stream having first carbon chain | engths and
CLAIMS hydrogen; (d) supplying the unvaporised | ower
al kyl esters of the fatty acids having second carbon
chain lengths renmaining fromstep (a) to a second

YRS PO by RISTEL1E KI5 ABERARE g o

lengthsanthetsenoiid fatgddohs Bidviig azetehdatddnahaia iedtHs, Pifd second carbon
. hydrogen sufficient to vaporise the |ower alkyl esters
chaindengthspemglongentian said first |garbee elepillcagthp oaid predens ¢osmpyising the steps
into the hydrogen; (f) supplying the hydrogen and the
vaporised |l ower alkyl esters of fatty acids having

s € P pBaeofreahdogrRRglihwert M@ es@&EUTTatt LRSI I8N iInEUNSIn lengths

conprising catalyst ‘and operating under reaction _ '
compgiginglithe Bist andsesphdwhaiy dangteriate st vaporisatiodeone eud contacting said

sea g S et e SR S0 e g o tover
alkyl BJt€9 UE theSthit £ A 1N B GhS BEPPHLERERANANAE fitd BRHAR AR

hydrogen; (h) separating the streamof fatty acid
adbofvpblyhgtthebydrogensed tindvaparissdriowbizdly] legtagtolf fttycarids having the

st P ORI ol 5P e R S B fereacin
condiBbk @ aBQﬁthnybgiEQatfoh% SIRCARAe APSHY haatd Bt éﬁe& %Eagﬁingths;

process according to aiml or 2 wherein the a
pr{odhgcavesing &am the ticy eraedon rorstaeplcphd! drediwe piagaat keaimnittst carbon

crain DU RSl 57, Lo L, Second vapor sat on
PP gAML A oo
chain amgiisyemginiag dtomestop C0nprissdong vhpwdsatiad kotle; est er s of
Y ORI AT L -
secontl %&y&isggolf FREHHER afdohint of hydrogen sufficient to vaporise the lower alkyl esters
having fatty acids of the second carbon chain lengths into the hydrogen;

(f) supplying the hydrogen and the vaporised lower alkyl esters of fatty acids having
second carbon chain lengths to a second reaction zone comprising catalyst and operating under
reaction conditions to allow hydrogenation to the desired alcohol having second carbon chain
lengths;

(g) recovering from the second reaction zone an alcohol product stream having second
carbon chain lengths and hydrogen;

(h) separating the stream of fatty acid achohol having the second carbon chain length fiom
hydrogen; and

(1) recycling a portion of the hydrogen recovered in step (h) to the first vaporisation zone

and a portion to the second vapourisation zone.
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which is sufficient to vaporise the | ower alkyl esters
of the G C 14 fatty acids into the hydrogen; (b)
waeepphyiing t he hydrogen and the vapori sed | owePCHEGB110/050543

esters of CJ]2/C 4 fatty acids to a first reaction

2. zohprocessprécsiling teGlaah )]{ st 2 adreapihe alcong pumbher streemotdoyared in step
conditjons.t | 1 ow h ion to the desired C

(©) ispegprapd G %z/@fyg%% clendo fHecite e apPREHion aapa MaFD ().
zone a Cl12/Cl4 al cohol product stream and hydrogen;
(d) supplying the unvaporised | ower al kyl esters of G

3. | G gracesseonibegofprodacsibe pf § sredndofa SROON dattwedd@hobaid Dfiream of a
zone; (B% contacting the unvaporised | ower al kyl

Clé/Ce%T[flEYélc olepmpyisige the st4ps odecond vapori sation zone with

aQ@Fﬁfggﬁne%? sﬁ%&? ﬁ‘%r@lﬁglé& e{l{tx}tegge\f%g? Eh?agtiﬁtgy a0l Yo a first

vaporiytlow gaie;and epntactingl saldigrebhevithysira@ent @ftddidien Yapeoled §66h step (i)
| ower. al kyl esters of C 6/C fatt%/ acids to a second
whicly i effiient t9 oiRRoTEsS ks hoyeh@lk}slaasf&rs)@ﬁt afd/Gp&ttatacidg inge gherhydrogen;

dg@fstulggﬂeé(%ﬂ%&)}dr%ﬁ h%lvl('ig(\j%sp r Oeg Sﬁﬁ?{g&?ﬁ?%éfq };@,e fatty acids to a
first SAEIM 26182 CHIPNsIAD f&ﬁta@s@aﬁd GhRratihg ORRler Qé&@ikﬂﬁtco%ﬂﬁl@ﬁsmto allow

and hydrogen; (h) separating the streamof fatty acid
h}’dFOSQiFRﬁﬁ@ItO Hmdewgedt e/Getlepitblcar bon chai n Iength from

85 in RS s P PO, BBl ot P 898 s aopen
4 (@Y SpRARSSe BEPbHsdotyer Fklicdicd W@E/@ ﬁeﬁlaﬁwgﬂ:&lq%p (@) t0a

product streamrecovered in step (c) Is separated and
Secont:irvepcbtyedﬁ@‘g@cmess recycled to the second vaporisation

B corTreThE et Fb e DU GO A Ch Cra R<Re o6 Fapgrisation

zone %R 8n kuﬁoﬁ&ﬁ P hedo M dutrdidet blisomalowy ‘kagrﬁ%ﬂzré o th@@16/01 s fatty

second vaporlsat|on zone. 6. process accordi ng t
acldsmtfathﬂ}@dwlgen,el n the stream of hydrogen fromthe f| rst
ct| |s conbjned with ditiona dro
P heng fa TulpeRamyLe v rriser lWep Ay Lssters Qe e a8y acids to a

second reaction zone comprising catalyst and operating under reaction conditions to allow
hydrogenation to the desired C4/C,3 alcohol;

(g) recovering from the second reaction zone a C;s/C;s alcohol product stream and
hydrogen;

(h) separating the stream of fatty acid achohol having the second carbon chain length from
hydrogen; and

(1) recycling a portion of the hydrogen recovered in step (h) to the first vaporisation zone.

4. A process according to Claim 3 wherein the alcohol product stream recovered in step (¢)

is separated and the hydrogen is recycled to the second vaporisation zone in step (e).

5. A process according to Claim 3 wherein the stream of hydrogen from the first reaction

zone is combined with the additional hydrogen in the second vaporisation zone.
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singl e hydrogen streamis supplied to the second

vapori sation zone. 7. A process according to any one
wo@boithailtes 1 to 6 wherein a purge is taken to PCEGBRI10/050543

the build-up of undesirable material in the system 8.

A process according to any one of Clains 1to 7 wherein

the first and, second. vapori sati on zon re separate .
6 ZoNdEOFS RIFEr LY Ga5bs deren gie sﬁswae_gﬁgg%%ﬁf&nﬁ@ firgt reaction
. . r |
e 8404 T RS S0 L RGNt s
singleptrydoges saeo isdupglietao alyscomel wipofibaionsode.t 0 8 wherein

the first and second reaction zones are separate zones
in the sane reactor. 11. A process according to any

7. 0'}3?]81%. esgagé&ﬁiné td Qn)ﬁoﬁm)%rd‘é@ts 4 QS 6%1{8%'3?%9@%%9 &ﬂgn to prevent the

reacti on zones>are “I n separ e reactor
build-up of undesirable material in the system.

8. A process according to any one of Claims 1 to 7 wherein the first and second vaporisation

Zones are separate zones in the same vaporiser.

9. A process according to any one of Claims 1 to 8 wherein the first and second vaporisation

zones are separate vaporisers.

10. A process according to any one of Claims 1 to 8 wherein the first and second reaction

Zones are separate zones in the same reactor.

11. A process according to any one of Claims 1 to 8 wherein the first and second reaction

ZOnes are in separate reactors.
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