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PRODUCTI ON' OF “BUTANEDI OL BACKGR(IJND OF THE | NVENTI ON

FIELD OF THE | NVENTI ON The present invention relates
to thé " fixed bed catal ytic hydr ogenati on of 4-
hydr oxybut yr al dehyde to 1, 4-butanediol and/or to the
fixed bed catal ytic hydrogenatlon of 2-nethyl

3- hydr oxypr opt onal dehyde to 2-nethyl 1, 3-propandiol.
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HBA to BDO andlor HMPA to MPD is carried out using either or both of (1)
estabhshlng a hydrogenation temperature profile in the hydrogenation zone such
.that the inlet section of the hydtogenatlon zone is maintained at a relatively iow |
- temperature and temperature is increased in the tiirection of reectant flow, and
(2) raising the pH of the hydrogenation feed such as by the brovision- of a
buffering agent or by ether means, to the level at Wh]ICl'-I catalyst deactivation and
detenoratlon is substantlalty reduced. | |
DESCRIPTION OF THE DRAWING
The attached drawing is a graphical representatlon of the effect of
rhydrogenatmn feed PH on loss of nickel from the catalyst
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.mamtamed below about 80°C, for example in the range 30-70°C. The
,hydr_ogenation is exotheri_nic, and due o the hydrogenation exotherm, the
temperature of the réaction solution increases és it passes' throUgh the
.hydrogenatlon bed exiting at a temperature higher than that of the feed,
lllustratlvely at 80°C or higher. Other temperature regulatory means can be used
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illustratively~ at 80C or higher. Cther téenperature.
regul atory nmeans can be used 2 such as appropriate
provi si on of external heat transfer nedia, electrical
wr appi ng, and the like. It has been found that through
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necessary pH
“although other buffers can also be used inciuding citric acid/sodium citrate buffer
mixtures. , ' ‘
~ Other pH a_djustnient means ¢an be used. For example, the feed solution
can be contacted with an adsorbent or ion exchange resin to achieve the
necessary pH adjustment. '
It should be fﬂrther noted that it is frequently advantageous in the practice
“of the invention to dilute the HBA and/or HMPA condentration in the
hydrogenation feed solution by dilution with a portlon of the hydrogenahon
efﬂuent ' - '



It should be further noted that it is frequently

advant ageous in the practice of the invention to
dilute the HBA and/or HWPA concentration in the ,
hydr ogenati on feed solution by dilution with a portion
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by heat wrapping, the system pressure was 750 psi operating pressure. Using '
an end-of-run criterion of maintaining over 99.9% HBA converston the reaction
system successfully processed 2.1 liters of feed per gram of catalyst in a test

that spanned 75 days.

30  Example 2

In this example which is according to the invention, similar to Comparative
- Example 1, a molybdenum promoted nickel catalyst was used in a fixed bed
system and was-fed typical hydroformylation product containing roughly 18%
EBA and 3% HMPA by weight with small amounts of organic materials, the
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éystem successfully processed 2.1 lit e'r s of feed per

~gramof catalyst in a test that spanned-75 days. 30

Exanple 2 In this exanple which is according to the
invention, simlar to Conparative Exanple 1, a
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act i veTneééiieﬁaIts yidve fhe aeeidtic dekreiRe il fosB It R é'étb@@t which
in a? (% pcei_Y\nth t he i nventi on.
results from the pH reguiation in accordance with the mventlon
The hydrogenation catalyst used in comparative Example 1 was prepared
by the procedure of USP 4,826,799 while the catalyst used in Examples 2 and 3
was prepared in accordance with USP 5,945,570. Each catalyst was a nickel

- catalyst promoted with 2 minor amount (3-20 wt%) of molybdenum.

Although Comparative Example 1 and Examples 2 and 3 were not
performed under precisely the same conditions, it is believed that the
comparative results represent a valid indication of advantages achieved through
practice of the invention.
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Exanpl e 1 was prepared by the procedure of USP
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5. The process of claim 3 wherem the pH is adgusted by addition of a
buffer solution to the aqueous feed. | '
7 8. The process of claim 3 wherein the pH is adjusted by addition of a
.sodium acetate/acetic acid-‘buﬁerisoluti_oh to the aqueous feed.
30 '
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2 process of claim he hydrogenati on
catalyst is a 25 nol ybdenum pronoted nickel catalyst.
5. The process of claim3 wherein.the pHis adjusted -

" byl @Rgthti on of a buffer 'solution to the aqueous feed.
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