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~purification-of nethyl tertiary butyl ether (MIBE)
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It is known that the close boiling oxygenated impurities can be separated |
to a significant degree from MTBE by an elaborate and extensive drs_trllattor_r
o | procedure However' such procedures are costly and time'consuming,, involving
20 astheydo substantral caprtol rnvestments and utilrtles expenses.
U.S. Patent 5,401,887 shows treatment of ethyl tertiary butyl ether (ETBE)
:formed by reaction of lsobutyiene and ethanol and contalnlng ethanol with zeolite
13X in order to. remove ethanol. However, accordtng to related U. S. Patent

- 5,621,150 tertlary butyl alcohoi (TBA) is not separated by the . adsorptlve :

- 25 treatment but remams with the ETBE.

U.S.. Patent 4,605,787 shows separatron of methanol from MTBE and -
B TBA by contact with a small pore zeohte Example 19 demonstrates that TBAis -
- not separated _ ,
~ In many mstances it is drstlnct!y advantageous to separate from MTBE
30 wboth the contained methano! and the contained TBA and the present invention
prowdes such a procedure. ' )
U.S. Patent 6 4‘17 412 shows the separa’uon of various. |mpur|t|es from
| TBA by contact with a targe pore zeolite such as 13X in the sodium form.



5,621,150 tertiary butyl alcohol (TBA) is not

separated by the adsorptive 25 treatment but remains
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met hamp:elratenvditﬁ'%phrmity ef aiontzdt aonéhaireeothit eoraad rmarial must be
thus - regenerated from time to time as it loses its effectiveness for impurities removal
15  over extended use. Wlth a plurality of treatment zones, MTBE can be treated in |
one zone while a separate zone |s being regenerated o
DETAILED DESCRIPTION
MTBE as produced commerma!!y, for example by the reaction of methanol
and'lsobutylene, contains small but significant amounts of impurities, e.g. 0.11t0
20 _'about 2.0 wt %. ll'!ustrative of such impurities are water, methano!, acetone,
rﬁethyl ethyi ketone (MEK), TBA, and the like. The MTBE str_eam'to be treated
illustratively comprises by weight about 10 ppm to 2% of each of the above
"i-mpurities, usually about 20 ppm to 1% of each, Other materials which can
‘readily be separated as by distillation éuch as diisobutylene may also be present
' 325._' and do not interfere with the separation of the invention. | o
' in accordance with the present invention, the |mpure MTBE in the liquid
phase is contacted with solid large pore zeolite such as 13X zeolite or zeolite Y
-‘whereby lmpuntles are retained on the contact zeo[tte solid and a liquid product
- MTBE reduced in lmpurltres content is convenlenﬂy separated. The contact
30 takes place at moderate temperatures, ||Iustrat:veiy 0 to 150°C, although
temperature is not critical. The contact sclid retains the impurities adsorbed.
thereon and purified MTBE can be separated. Initially, there can be substantially
complete removal of the impurities and the recovered MTBE is of exceptional

7 purity.  Over the course of time the contact solid gradually becomes less



removed or separated fromthe MIBE;. product MIBE

. reduced in the content of contam nating—inpurities is

-~ readily recovered. It is generally advantageous 3 ohPR 2007
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gnd a li ﬁUI d product MIBE reduced in inpurities

s conveniently separated. The contact 30

t ake g@biac;e at noderate tenperatures, illustratively O
to 150C,, gl t hoygh t erature i i :
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can be substanti all g/
- feed comprised of 97.5 wt % MTBE contaminated with 0.12% methanol, 0.37%
| - 20 acetone, 1.12% TBA, _0.15% methyl ethy! ketone and 0.27% diisobutylene was
passed through the column at 25° C at the rate of 90 ccrhr.
The first 75cc of product recovered from- the column showed complete
removai of acetone and methy! ethyl ketone, 99. 3% removal of TBA, and greater
~ than 80% removal of methanol to give an MTBE product of about 99.3% purity.
25 Examgle 2
A 1.5 cm ID column was charged with 48 cc of Zeolite 13X which had

-been ground to 30!50 mesh and dried in an oven overmght A feed comprised of

'7_99.7 wt % MTBE contammated Wwith-0.20.wt % TBA,.0.15.wt %. acetone and 0. 35__

wi % MEK was passed through the column at 25° C at the rate of 24 cc/h.
30 ~ The first 288 cc of product recovered from the column showed complete
removal of acetone and MEK and 98% removal of TBA to give an MTBE.product
* of about 99.95% purity.



conplete renoval of the inpurities and the recovered

MIBE i s of exceptional purity. Over the course of :
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j acketed col unn was charged with 90 cc of Zeolite 13X

which had been ground to 14/30 mesh and heated for 18

hours at 3000C in nitrogen. A _



feed conprised of 97.5 w % MIBE contaninated wth

0. 12% net hanoJr 0.37% 20 acetone, 1.12% TBA, 0.15%
methyl ethyl ketone and 0.27% diisobutyl ene was 3 APR 2007
passed through the columh at 25 C at the rate of 90 '
cc/We.cldiime fi rst 75cc of product' recovered fromthe

col umm shome r enoy. e and yl
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feed conprised of % MIBE contam nated with
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was pasged thireuglkttidie gfobdm 4t wRBrefh athet Beolitat B @kolite V.
24 cc/h. 30 The first 288 cc of product recovered from
- the columm showed conplete renoval of acetone and MEK
and 98% renoval of TBA to give an MIBE product of
about 99.95% purity. 3 - 3 APR 2007 Conparative

Exanpl e 1 Exanple 2 was repeated using an activated
carbon (48 cc, Calgon CAL 12 x 40). No enhancenent of
product purity was observed indi cati ng that this
material is unacceptable for MIBE purification. 5
Comparative Exanple 2 Exanple 2 was repeated using 5A
nol ecul ar sieves (48 cc, G ace



Davi si on, 30/50 nesh). No renoval of TBA and only a

bri ef decrease of the acetone and MEK inpurities was

observed. indicating that this small pore zeolite is .

unacceptabl e for MIBE purification. 10 The above

results denonstrate that whereas the |arge pore

zeolites effectively remove the various oxygenated

inmpurities from MIBE, neither activated carbon nor

smal l er pore zeolite provides a conparabl e separation.

4 - 3 APR 2007 We claim. 1. The nethod of separating

impurities froma MIBE process stream feed containing

a mnor quantity of said inpurities which conprises

contacting the MIBE feed in the liquid phase with a

solid large pore zeolite and 5 recovering a MIBE . ;
product streamreduced in content of said inpurities.
2. The nmethod of claim1 wherein the zeolite:is 13x.
3. The nethod of claim1l mhereln t he zeollte |s
zeolite Y. 5 ,, -



