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A continuous process is described for the
production of 1,4-cyclohexanedimethanocl having a
desired or predetermined trans-:cis- isomer ratio by
catalytic hydrogenation of a dialkyl 1,4-cyclohexane-
dicarboxylate in the presence of an ester hydrogenation
catalyst, which process is capable of being operated for an
extended period of time during which the hydrogenation
catalyst declines in catalytic activity, said process
comprising:
(a) providing a hydrogenation zone containing a charge
of a granular hydrogenation catalyst capable of catalysing
the hydrogenation of esters;
(b) determining a Reference Activity (RA) of the
granular hydrogenation catalyst by measuring the extent of
conversion of the dialkyl 1,4-cyclohexanedicarboxylate to
1,4-cyclohexanedimethanol in passage of a reaction mixture
comprising the dialkyl 1,4-cyclohexanedicarboxylate and a
hydrogen-containing gas through the granular hydrogenation
catalyst at a preselected feed temperature, feed pressure,
dialkyl 1,4-cyclohexanedicarboxylate feed rate, and
hydrogen-containing gas:dialkyl 1,4-cyclohexanedicarboxylate
molar ratio; )
(c) ‘determining an Effective Residence Time (ERT) for
contact of the reaction mixture at the preselected feed
temperature and feed pressure with the granular
hydrogenation catalyst at the reference activity thereof
which produces 1,4-cyclohexanedimethancl having the desired
trans-:cis- isomer ratio;
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<di al kyl 1, 4-cycl ohexanedi carboxyl ate feed rate, and hydrogen-cont ai ni.ng
gas: di al kyl 1, 4-cycl ohexanedi carboxyl ate nolar ratio; (c) det er m ni ng
an Effective Residence Tine (ERT) for contact of the reaction m xture at
the preselected feed tenperature and feed pressure with the granular
hydrogenation catal yst at the reference activity ther¢ oduces
1, 4- cycl ohexanedi net hanol having,the desired trans-:c|s- éW%ﬁHmahsz
(d) forming a vaporous feed stream conprising t hetei-alFFLACED

1, 4- cycl ohexanedi car boxyl ate and a hydr dgeém contai ni ng gas having a—
presel ect ed hydrogen-contai ni ng gas: di al kyl 1, 4-cycl ohexanedi carboxyl ate
nolar ratio; (e) feedi ng the vaporous feed streamto the hydrogenation
zone at ed)substanfmahixygcanﬁ&momsermcatwﬁeaﬁ donpriddioid theO[err]C to

about 35 IS ab ve t.he of e feed stream and at
a substa %‘F% @b‘gs?laﬁfhlb ’é%ré?l JeC? ’ﬁ&%‘{i ‘%f fhré% OFFStit 150 psi a
(about 16oBdabmingteasboavi@gOd msese(adoad H&Ekdybdxn@nﬁﬁlningate whi ch
corresp cf ugl . .streamin contact
with thegggt%?yst ]\i\lh:I{C @%ﬂ%eé}é%g@anedl Ch'tean ﬁ%q: Sc‘} t he desired
trans-: &es- |sonﬁeedangothgfvaporou%cﬁmﬁ|afrg:efammq ehydr ogenat i on zone a
product §{§£5HLL2018hNESKe lad-£YShhIANRA NPt ant temperature

of from about 150°C to about 350°C and which is above the
dew point of the feed stream and at a substantially constant

pressure in the range of from about 150 psia (about 10.34

bar) to about 2000 psia (about 137.90 bar) at a rate which

l' corresponds to an Actual Residence Time (ART) of the feed
stream in contact with the catalyst which yields 1,4-
cyclohexanedimethanol of the desired trans-:cis- isomer
ratio;
(£) recovering from the hydrogenation zone a product
stream containing 1,4-cyclohexanedimethanol;
(g} monitoring the Actual Activity (AA)} of the granular
hydrogenation catalyst with passage of time by measuring the
extent of conversion of the dialkyl 1,4-cyclohexanedi-
carboxylate to 1,4-cyclohexanedimethanol under the actual
operating conditions of feed temperature, feed pressure,
dialkyl 1,4-cyclohexanedicarboxylate feed rate, and

. hydrogen-containing gas:dialkyl 1,4-cyclohexanedicarboxylate
molar ratio; and
(h) adjusting at least one feed condition of the
vaporous feed stream to the hydrogenation zone selected from
(i) the dialkyl 1,4-cyclohexanedicarboxylate feed rate and
(ii) the hydrogen-containing gas:dialkyl 1,4-cyclohexanedi-
carboxylate molar ratio while maintaining the feed stream
above its dew point to provide an Actual Residence Time
(ART) of the vaporous feed stream in contact with the
catalyst which corresponds to the Effective Residence Time
(ERT) required to provide 1,4-cyclohexanedimethanol having
the desired transg-:cis- isomer ratio in accordance with the
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(9) nonitoring the Actual Activity (AA) of the granul ar hydrogenation
catal yst with passage of tinme by neasuring the extent of conversion of the
di al kyl 1, 4-cycl ohexanedi - carboxylate to 1, 4-cycl ohexanedi net hanol under
the actual operating conditions of feed tenperature, feed pressure, dialkyl
1, 4- cycl ohexanedi car boxyl ate feed rate, and hydrogen-containing gas: di al kyl
1, 4- cycl ohexanedi car boxyl ate nol ar ratio; and (h) adj usting at | east
one feed condition of the vaporous feed_sggeamto the hydrogenati on zone
selected from (i) the dial kyl 1,4-cycl ohexanedi carboxylate feed rate and
(i1) the hydrogen-containing gas:dial kyl 1,4-cycl ohexanedi- carboxyl ate

nmol ar ratio while majntaining the feed strean1above its dew point to
prOV|deznfﬁ%ﬁik9n$ﬁﬁ?dence Time (ART) of the vaporous feed streamin
contact with the catal ystgrihisrRxOrresponds to the Effective Residence Tine

(ERT) required to dﬂﬁﬁiﬂe—i§§gtyclohexanedinethanol havi ng the desired
trans- cis- isoner ratio in°“ccordance with the
rel ati onshi p: [err] ERT x RA [err]
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