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to tenperature reached 150C. The reactor is held at
these conditions for 24 hours before cooling to room
tenperature and then venting off the reactor pressure
to 1 atm The washed catal yst slurry is then vacuum

filtered frpomthe _Der liquor using a 0.22 mcron
filter fol @&%@’—Wﬂgﬁ Pefl Crielysiekis jegengrated agpording to the same
alhi quoprecesilired esisori Z.Eeben;afaeén ﬂ'meemﬁchqﬁatcalt @Emt vbeme ratio
t hen . , i r.kor i ever our s
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cat al wett% Pd, PF ac®dr,|06EwB0€, Bhd 0,862,865 Ssteel Parr
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ot oG YT B % Rl b R b R brbhiat 500 e
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perford‘gaq'ga, I:,60C and the 30 pressure in the react or » &0
04

rose t °psi g upon heating to 60C. Recovered
Cat al yst 3Beganatafom3HOUGA QdtalPst Pds rebeBermted Yedirding t¥he same

Wt 20 GrocaBiths @s lRMendBalion ad | 1 &Y
- Cat al gétls 2isr e%gner a_tt%nd a%’é%?gtﬁ%ggn o\)va{‘?%ﬁ@a}[éjﬁs Used as the
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vol ume. £af ot eaanlol : oL e)c(:ct:tvuel;% CI;S adde 4 .
of deibRTY Qe éﬂ% o3 0g 0 ed Catalyst 3 contains 0.09 wt.%
Pd,. 1.8 wt.% Ti, 1.09 wt.% C, and 0.02 wt.% P, i
30 Regeneration 3J: Used Catalyst 2 (2.5 g) is regenerated according to the
same procedure as in Regeneration 3C except that a 25:25:50 volume ratio t-
butyl alcohol:methanol:water mixture is added (80.2 g of delonized water, 37.58
‘g of methanol, and 35.55 g of t-butyl alcohol). The wash is performed at 100°C
and the pressure in the reactor rose fo 550 psig upon .’ heating to 100°C,



1o nmethanol). The wash is perfornmed at 100C and the
pressure in the reactor rose to 530 prig upon heating

to 100C. Recovered Catal yst 3F contains -0.09 w. % Pd,

1.7 wt. % Ti, 0.88 wt.%C, and 0.007 wt.%P.
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fresh, used and regenerated catalysts are tested in

pr opyI ene -s epoxidation (regenerated catalyst 3His
tested twi ce) according to the foI | owi ng gener al

procedure.
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A 300 cc stainless steel reactor is charged with 0.7
grans of catalyst, 13 grans of a buffer (0.1 M
aqueous ammoni um phosphate, pH = 6), and 100 grans of

nmet hanol . The reactor Is t hen charged to 300 psig of a
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60C 3E 80:20 McOH H20 0.2 93 70 100C 3F 20:80 :

McOH: H20 0. 2394 58 100G 3G * McOH 100G 0. 22 94 68

3H HO 0.28 93 50 100C 0.24 93 56 31 50:50 TBA H20O

100 . 25.93 50 a j 25:25:50 TBA: MeOH: H20 0. 24 92 56

100C ‘ﬁ'ﬁm ative Exanple 5 Productivity = granms PCE"
produced/gr amﬁof'neﬂaicabﬁlﬁgeperratlhg)lar used RSB Ghetal-containing titanium

ﬁg: :&I | Vrge@ﬁ.,m gpﬂt,t ?ﬁ(s%ggat%qﬁpi%%hgsg% gqtglwe 3he_epomdatlon of .

ol egn RilEMAREE LS dgat Qﬁd R&rgen, nﬁl@ﬁh&h@@&ﬁﬂ)prls% ¥éntacting the

claim od of ener at ed no
net a'llseé%?ﬂ@b’%% ‘f’?ﬁeéﬁf ﬁ Ixtype Q‘Jaﬁih%iP‘Eﬁﬁs'f‘QGIW%t%r at a temperature of

cat ap57s tol AP Cha fe OO URE UsdP caalyal yze the
epoxi dation of an olefin with hydrogen and oxy

sai d net Fod cdmgr mathes @b relaiet |1nQVrteﬁ@” theyyaed Ccat@ygisgompnses

VV'”‘tnﬁﬁﬁJﬁfmﬁHah%éHd( aira@[u% an al cohol and water at a
tenperature of to 200C to reactivate the used

catal yst .3.2. Tﬁe rf@tthnsh ch)fC'%erhﬂmwemér@ﬁnUWda qadayst comprises

- cat | t
7 i RIS SIS B G SRt g v
conpednsisting phgeldteadi platingim.i cal i te, .pal | ad| um and one

or nore ngtal e fr e onsi st i f _
gol d and 5l at§ REnf R el i, 19 vleRR P RS LA comprises
the Wﬂ“ed'W&Cmmﬂngchtmmunsmsvaqadlunammm andhpaliadiurg-free titanium or

ti ta\/rym m@ﬁ zé/&ﬁgdl um zeolite and pall adi umfree

titantu
15 5. The method of claim 1 wherein the alcohol is selected from the

-group consisting of C4-C4¢ aliphatic alcohols and Cs-C+; aralkyl alcohols.

6. The method of claim 1 wherein the alcohol is selected from the
group consisting of methanol, ethanol, n-propyl alcohol, isopropy! alcohol, n-
butanol, sec-butanol, iso-butanol, and t-buty! alcohol.

20 7. The method of claim 1 wherein the alcohol is methanol.
8. The method of claim 1 wherein the tempekature is from 50°C to
120°C. o |
8. The method of claim 1 wherein the alcohol:water volume ratio is
from 0.5 fo 5. | |
25 . 10.  The method of claim 1 wherein the contacting is perfofmed for 0.5

hours to 12 hours. | |
11.  The process of claim 1 wherein the olefin is a Co-Cy olefin.
12. The process of claim 1 wherein the olefin is propylene.
L 13. A method of regenerating a used palladium-containing titanium
30  silicalite catalystr whieh has been used to catal_yie the epoxidation of propylene
with hydrogen ‘and oxygen, said method comprisihg contacting the used catalyst
with a mixture of a C4-C, aliphatic alcohol and water at a temperature of 50°C to
120°C to reactivate the used catalyst.
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vanadi um zeolite. .is 5. The nethod of claim21 wherein

the al cohol is selected fromthe group consisting of
Cl-C10 aliphatic al cohols and C7-Cl2 aral kyl al cohol s.

6. The method of claim1 wherein the al cohol is

sel ect ed frT%mt g%r oHp conS| sting of nethanol,

et hanol , n-ptopyl HOAOH, Chigop? offipreimitheokiend, catalyst comprises
bIUt aﬂ0Etan@B'CS|meanDﬂHadlumpaﬂi!?b@slnSﬂ mo?nlazihtsméte\é{eﬁ from the group
al coho nf&%ﬁsﬁ of claim erein

al cohol GTSS%QR%?fha% [R%Re met hod of claim 1l wherein

t he tenper dfur el s Methesh B0aimo13 WeEIn the Tee oxtbips deapiprises
cl aism ﬂa!i&ﬁﬁfrﬁctdmtaﬁm RArRRR SilicaR AR g‘é@fdMWFfréeaﬂt%rﬁ%%hcahte

fromO0.5 tq
the cont act| hg ﬁkﬁ %t}‘?%‘?‘tﬁgﬂ"i’%wh@e@ thegerng! is anetimnol.
hours. 11. 1The Tfheo'oetssd of claihaiznvHersih @fecditbnb@ated Rhintk ratio is

s a RokBnrakefd B- The process of claim 1l wherein
the olefinis prog)??%tﬁe 13. A nmethod of regenerating

a used palladiumcontaining titanium 30 silicalite
cat al yst which has been used to catal yze the

epoxi dation of propylene wth hydrogen and oxygen,
sai d met hod conprising contacting the used catal yst

. wWith a mxture of a C1-C4 aliphatic al cohol and water
at a tenperature of 50C to 120C to reactivate the
used catal yst. 15 14. The nethod of claim 13 wherein
the used catal yst conprises titaniumsilicalite,
pal | adium and one or nore netals selected fromthe
group . consisting of gold and platinum 15. The net hod
of claim 13 wherein the used catalyst conprises 5
pal | adi um containing titaniumsilicalite and
palladiumfree titaniumsilicalite. 16. The net hod of
cl aim 13 wherein the al cohol is nethanol. 17. The

met hod of claim13 wherein the al cohol:water vol une
ratiois fromabout 0.5 to about 5. 16



