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It is known in the art that vinyl acetate can be produced by reacting ethylene,

oxygen and acetic acid in the gascous phase and in the presence of a catalyst comprising
palladium, gold and an alkali metal acetate supported on certain carrier materials such as silica.
Generally, such catalyst systems exhibit a high activity. Unfortunately, results utilizing such
palladium and gold catalysts have been inconsistent. This inconsistency appes.s to be based

somewhat on the distribution pattern or profile of the catalyst components which are deposited
on and in relation to the support. For exémple, when use is made of the known vinyl acetate
catalyst systems comprising a porous support with palladium and gold, the metal components
deposited at or about the support interiors or central regions do not contribute significantly to the
reaction mechanism, since the reactants are not readily éble_ to diffuse into the central or inner

regions of the porous network of the catalyst. Hence, the reaction occurs substantially only at

the outermost or surface regions of the catalyst. The catalyst components in the interior fcgions

of the support do not largely contribute to the reaction scheme, resulting in a reduction in

catalytic efficiency per unit weight of the catalyst components. Furthermore, the use of a highly
active catalyst at times gives rise to side reactions and, therefore, leads to a reduced selectivity

to vinyl acetate.

Various patents have been grar_lted based on the desire to more evenly distribute

and anchor the gold and palladium catalytic components within a narrow band on the support

surface to provide a vinyl acetate catalyst having high yield, good selectivity and long life.
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The | C tester conprises a tester proper 11.in which various

el ectrical circuits, power source or supply and the |ike are mai nly
accommodat ed, a handler 12 equi pped with therein an 10 automati c
transporting nmechanismfor transporting. 1Cs, and a test head 13
etectrically connected with but constructed separately fromthe
tester proper 11 and nounted to the test section of the handler 12.
| Cs under test which have been brought into the test 15 section of the
handl er 12 by the automatic transporti g mechani sm of the handler 12
are brought into electrical contact with the test head 13

(speci fi calHximpleg of Such Patests ifdlude U.S. PREKENGs. ADENGEZH 4i038J0D6; 3,522(30BEHM7 531D,
and hence electrically connected with the tester proper 11 through a

bundl e of apdBritighPatest 149321.65% test signal having a predetermined pattern as
suppl i ed fromthe tepiehasRiBRR6d SflforBing U vinfeaclidfttbalily’f containing palla@Rimlshdl S

applied to the I Cs under test and response . signals read out fromthe
| Cs are tr &R%hfisPogipdt op angatalyss sgpport comprisey, (b impregnating, die support ¢dth agugens) 3

and the calbpgonkdef WhRF-Sdlible Falladihd afﬁagaa Qotipeurds £ ) fﬂr&iﬁaaﬁ%%a%g&uus& of

the 1CGCs. The test section of the handler 1S disposed in

const ant  palladivmyged geldrcomprundscn the Gatalysiosypport by cgntagting the ismnsesnated gatalyst
-3 subRRNAAA SG1GicH & Cinplofinds ApAEE reh e with E Glareh-BSlutyE PitiaalP
that 1Cs undﬁr t est g% tested I'n an anDsphere gt a r%dg ermne'%Id
t enper at ur €old qomppunsis tg formctherinsolnlde pregigus mewlcompounds (B) wi thereated icatalysts t
section to g @&&%fxﬁﬁﬂ iGRVRGE & freed from'thi mﬁﬁiﬁp ek hanBiinB i §
nmounted in t E‘e test - .ead:I %3 . the constant te lé&:?ﬁr e %ﬂ%%%raglh?i’ﬁ
provi ded i oinpeundstdusing precipitatign |andi () camventingnthe gwater-insaluble phitadinm and igolded
and fixed gum ' taf " eatddl 'H!mgﬂ r rr %ﬁ "devi
specific a apP?a‘fnds %lrﬂg na {Jgkﬁgg t?‘:Ea I'S ‘ﬁﬂm% SO Fna%{”ﬁ’e Rz;r 1 f‘gf’lﬁg’
el ectri cal ligvolves (Ddmpregnating thewdu¢edrdtalydt with amequetus alidliometal acetate\sblutiort ol
test secti &gw ég% rature chanber of t he handl er 12.
Fig. 3ill 3@{ r ggﬂtﬁ‘gﬂ%%n tr‘%:c [ g‘n of an exanple of the devi ce
speci fic adapter forPoorareatempss ttd @ravidet a ssiforpodisiributicdibof the pallading tand tgold
tenperatur§m$% ndl er 12 descri bed above and the test
head 13 toge ggy\;i\n{ct %L?%xgﬁ?sre% Ygﬁ%%%?%% fulation of the, abavg mentioned; stsps P‘P&/‘PW
const ant t ewsingrseppertanatdald baving virioas specifiedipareddimensiéghs. The bott om wal | of
the constant tenperature o
SUMMARY OF THE INVENTION
It has now been found that particularly active supported catalysts containing
palladium and gold useful for the production of vinyl esters from ethylene, lower carboxylic acids
with 2-4 carbon atoms and oxygen in the gas phase at elevated temperature and at normal or
elevated pressure can be obtained by manipulating step (2) of the process as described above.
Typically, during the precipitation step _(2), the impregnated catalyst support is impregnated with
a solution of the reactive compound and then allowed to stand for over 16 hours to complete
precipitation of the insoluble precious metal compounds. The present inventors have found that
during this "fixing" stage, a non-homogenous concentration of the reactive or fixing solution was
created particularly at the contact points of the individual supports. To overcome this problem,
a useful catalyst is formed by (1) simultaneously or successively impregnating a catalyst support
with aqueous solutions of palladium and gold salts such as sodium-palladium chloride and auric
chloride, (2) fixing the precious metals on the support by precipitating water-insoluble palladium
and gold compounds by immersion of the impregnated supports in a reactive basic solution such
as aqueous sodium hydroxide which reacts to form hydroxides of palladium and gold on the

"




" chanber of the handler 12 is formed with an opening 21 in 20 which a
device specific.adapter 23 is nounted. A fram ng 12B surroundi ng the
opening 21 is defined by the insulated wall of the bottom of the
constant tenperature chanber. The device specific adapter 23
conprises a perineter frame 24, a plurality of (two in the

Il lustrated exanple) 25 socket boards 27 nounted on one side surface 24A
(upper surface in the illustrated exanple) of the perineter frane 24
with spacers 26 interposed therebetweén, a plurality of (two

-4- I n the iIIustrated exanpl e) insulation boards 30 nounted on

th t de ion
the nBFEfslﬁuePﬁ%s 32}%1 g»&tﬂ‘@%ﬁw Aofe it R diide io éoﬂ édaéi%{oﬂs ad @

connect I hg board el ectrically
connect i ngretiha@ng dmlqatcldwanctal Bydrewides i drec pslladmnnsm aelﬂowhmr% impyovemeat

peri met er ggxgp?s%szlhmﬁ%%pﬂ Ay (2). rotad %perat erad| ﬁ“g?geg pasubahid Ndeh

mat eri al 0 preve the te re of the Constant tenperature
chanber frhnprcgnated shmhsagmmcrdqéuetht ®attipn solution at least during thednigialgiedipitagion gr e

nount ed on_t R_.of . t %QFQ to
t he upper gﬁ'f"?aaélg PHgIn0 ﬁ&ntg%é)?"%%ed per rrettgédr yo?rag%%&g&d %g%ﬁg%%?ﬁgngned
nunber of the precipiatien obthiaedrar-ifi®lublecpaliedinmend goldecooipousdst Hehasvheen fovnd diat on
boards 30 affjxed to the ders rf e. t . . t
the mal e cHBRe: e W‘Eﬂaé%ln “%égs?%{ ql‘g | nsﬁﬁ%g ?noﬂdgf)%%&glgs‘;ﬁ&ﬂe
termnal s mmwimpmmmcmmmmmmmmmppm
correspondi ng mal e contacts 9 i.
this exanpf ‘5&” i this E’G'F?Waf?‘@m&o‘%ﬁg‘ ﬁﬁ%{a W@a'%o'@a'g b@"ﬁ ?t}oHéQ

i nsul ation sjaﬁayﬂausaﬁuammhg,dnmgt kmmtim etc. Wkt hmbe’éﬂlo\mdds thafcatalyshactivity
under surface, 24B, rez‘ﬁ%1 tivel be .obvi.ous

to one ski MBFSIRELR ?"“{aﬂﬁ%/(’? QF’%‘E? Fﬁaﬁs vmyl m‘&'&n‘ﬁ'e@? PR B8 he
term nal s gfh Eﬁ&hodl@cﬁfb@kﬂic 2 amcbxygm in the gas phast eapbethainrined land thatnthasids 28
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of the deviagefofiarby the naslidd @dscribdd. are electrically connected with a

plurality of contacts :
DETAILED DESCRIPTION OF THE INVENTION

In the preparation of the improved catalyst of the present invention, a smtable

catalyst support is first impregnated with an aqueous solution containing water-soluble palladium

"and gold compounds. Separate solutions of palladium and gold compounds could also be used

successively, but it is less convenient to proceed in that fashion. Palladium (II) chloride, sodium

palladium () chloride, and palladium () nitrate are examples of suitable water-soluble

' palladiur compounds, whereas auric (IIT) chloride or tetrahaloauric (III) acid and the alkali metal

salts thereof can be used as the water-solublé gold compounds. The generally available
tetrachloroauric (III) acid and sodium palladium (II) chloride are preferred because of their

relatively high water solubility. Typically, the quantity of these cémpounds employed is such as

to provide 1 to 10 grams of palladium and 0.5 to 5 grams of gold per liter of finished catalyst.

Accordingly, the amount of gold present in the catalyst will be from about 10 to about 70% of

the amount of palladium. The amount of gold and palladium contained on the support has not

been found to be critical to the method of preparation as catalysts formed by the rotation-

immersion method of this invention with varied amounts of each precious metal have yielded

similar improved results during the formation of vinyl acetate. Thus, catalysts containing even

higher or lower amounts of the precious metals relative to that recited above could be useful in
R .
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-5- (femal e contacts in this exanple) 31 attached to the upper
surface of the nother board neans 25. Mre specifically, the not her
board nmeans 25 conprises a peripheral frame 25F, an upper insulation
board 37 attached to the top edge of the 5 frame 25F, and a second

iI'nsul ati on board 33 attached to the bottom edge of the frame 25F. The
above noted plurality of femal e contacts 31 are affixed to the upper

i nsul ati on board 37 while a plurality of contacts (male contacts in
this exanple) 38 are nounted to %ind extend outwardly of the lower 10

I nsul ati on board 33. The femal e contacts 31 on the upper surface
of the nother

i 25 i d 19 he.bot
o " ™ B oo SR R o S AR B b s ol sl
under sur f agsjoRd ad e cRElysie ferinctibynie ﬁélvcl friethetisateforth hereinnThe volame of soludard S

38 on the | ower ,surface of the no board neans. 25 ted to
bo bot h ol 6H FardRpTghiting SHsURB T4 By Procious TEBR S Eematy FAF Blerii deRaone, s

39 which amg volunde sfihdRiktt@dting solutichnshaulf e ffniTHs) 621000 60khé absormive eapacity

While the femal e contacts 31 o e of the 20 not her board
means 25 aﬂﬁ‘hfﬁﬁﬂﬁﬁls@%%Eﬁ%Pyoﬁuﬁﬁg%%;% surface of the nother

board means 25 are sm.evsﬁ? poit fafteSal for the cRXIsRkeording Rethe Presdnt Griventival day be of
i nt erconnect ed by coaxi a cables 32, it is neggl ess to éé that the
i nvent i on Ay Giyerse geometticalshagg. FOT FFAMRIG dhe, PUPBORE fran: S, Rlets Phat

any other cfdersSdht 3brBetiod Watdsins meﬁie&upp&dha@nawaﬂtgemj b IANAE fngé 0
cabl es, wires or connecting boards, may be e Mbunt ed on

the top of of he mmsA messguitedle; seompgic ;Rgrxmegnmﬁar the spherical shape, for example, |
not shown Qsﬂ,e}ggl“gﬁy did¥R&iErs it HEAhgeCSE 4-Bennii0t her board means 25 on the
C

top. of whi In turn_there_is nounted the .
_ The specific surface area of the support material can vary within wide limits. For

example, support materials which have an inner surface area of 50-300 m?/g and especially 100-
200 m?/g (measured according to BET) are suitable.

Examples of support materials which can be used include silica, aluminum oxide,
aluminum silicates or spinels. Silica is the preferred support material.

After impregnation of the support with the water soluble palladium and gold
compounds, the impregnated support§ can be dried or the fixing of the palladiinn and gold
compounds can be accomplished while the support is still wet with the impregnating solution.

The fixing solution is one which comprises an alkaline solution, for example, an aqueous #olution
which contains alkali metal hydroxides, alkali metal bicarbonates and/or alkali metal carbonates,
alkali metal silicates, alkali.metal borates, and hydrazine. It is particularly preferred to use
agueous solutions of sodium hydroxide or potassium hydroxide. The amount of the alkaline
solution which should be utilized is important so as to ensure that all of the palladium and gold
water soluble compounds are fixed or, in other words, precipitated in the form of water insoluble
compounds. To ensure suitable fixing, it is useful to provide an amount of fixing solution such
that the amount of alkali metal present is approximately 1-2 times the amount of total anion
present in the water soluble precious metal salts, Preferably, rétios of alkali metal to anion range
from about 1.6 to 1.2:1 molar. It is also important in the fixing stage, that the- volume of fixing
solution be such to immerse at least up to 50% of the surface area of the impregnated supports,
preferably at least 75% of the surface area and most preferably a sufﬁcient amount to wholly
immerse the impregnated supports in the fixing solution prior to rotation or tumbling therein.
Thus, the volume of fixing solution should equal about 50 to 500% of the volume of the
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devi ce specific adapter 23 carrying the |1 C sockets 22. The

conbi nation of the device specific adapter 23 and the nother 5 board
means 25 is comonly called "Hi -fix" base or "Test Fi xture" in the
art concer ned. It is thus to be understood that ICs 34 under test
may be electrically connected with a gang of drivers DRin the test.
head 13 for applying a predeterm ned pattern of test signals 10 to the

| Cs under test, a gang of conparator55CP for determ ni ng whet her the
out put signals read out of the ICs under test are a high (H) logic
signal or a low (L) logic si gnal having a predeterm ned val ue of

vol t age, respectively and a power line through the fenmal e contacts

39 on the. er f or nance bo the nal e nt act.s..38.0 e |

sur f ace ,“’“Pm WEPH &&l? TS ’b}?’egﬂs XSS o fﬁ‘é‘“g%é‘)%}‘g lsc"!a}ﬁé’&s'g'?,gq\% A
fe(rjralﬁ com?mtraa%& @nhetzgauma{aemcﬁupfegmcdﬁfuppdre ][mt her boardd rreansf25
and the mal e contacts on t.he surface, o eV|ce specific
adapter 23, the cor#%ﬁ?"r‘ﬁ‘?@mt}ﬂg’r *‘%ﬁ?'{uﬁg ﬂ”zamm?sdng%lcﬁ?gf gre Loy

upper surhage nfstnubt&a:odwm b%nmafm Be hydroxxdﬁdﬁb[oebxlaék, at least in the casamemtew ce
speci fic adapt 23 gonstruct H?ﬁﬁg s%‘ho g% ab i |§bnnunted in the
openi ng 21 %d°PFP‘tﬁé‘ﬂS’ ym hydroxide, pr paias t enper at ur e
chanber of the handbgliodstoIhe Presedbinvesitvn] tha an:hlﬂeaﬁmﬁg/miuoh@amnhﬂy powed
nounted on the up surface 24A of t he e%hneter Lvﬁgg Zﬁﬁ
exposed |H“‘PHB°’“‘£°3“”‘EG|§BRR9HP‘”E \i‘ﬁ Pt

| Cs 34 or more during the precipitation. It has now been found that catal?st actmty such @€ forl e t

whi ch have been brou ht |nto he t est Seﬁtdgq?g}? constar}

t enper at ufETRHSHBEYIHACERE CaR Fayained %W@“Fi’d’ﬁﬁm the, TpRrtgR. Hut
i nto el eclof b&Bdn EQAESE be substahidlly rediRed £ dtMieghs ﬁnﬁgs&%hiheﬁhprkﬁﬁ

under test for 5 their electrical char act eristics C socket S
22, apeyimpegsedyin ihe alkaling splution a9d tpmpled gr rowaed; therein gyring;the initial stages of

of the i nyaRidiafon dPAhd twdest ﬁ:s&ﬁﬁl&%&ﬁuscﬂmﬁoﬁ: dé Bich as o the!RAes oF | C

socket s nay be vari ed dependi ng on configuration of the handler.

10 tesidgh dheapration on Sigbling qf|‘§° seppoEs Hbdis alkaling Sixing solutiop should
surface 2% 1d G Gt dBBLED.S fhbﬁ"‘f‘pog%ﬁﬂﬁuéahﬁexﬂwﬁﬁfﬂb‘!y for at leabt%6ie tur.

surface 2 the stepped wall surrounding t
Rotation-immersion treatment can last as long as up to 4 hours. The treated supports may be

allowed to stand in the fixing solution to ensure that complete precipitation of the water insoluble
precious metal compounds takes place.

Any type of rotation, tumbling, or equivalent equipment which will keep the
support in motion can be used as the exact apparatus utilized is not critical. What may be
critical, however, is the extent. of the motion. 'l‘h_us, the motion should be sufficient so that all
surfaces of the ifnpmgnated supports are evenly contacted with the alkaline fixing solution. The
motion should not be so harsh that actual abrasion of the insoluble precious metal compounds -
takes place such that the insoluble compounds are abraded off the support surface. Gcnerall'y,
the extent of rotation should be about 1 to 10 rﬁm and possibly even higher depending upon the
exact support utilized and the amount of precious me_tal to be deposited on the support. The rpm
to be used is variable and may also depend upon the apparatus utilized, the size and shape of the
support, the type of support, metal loadings, etc., but should fall within the guidelines expressed
above. While a small amount of abrasion may take place, it is not to be such that the insoluble
compounds are actually abraded off the support surface to an unacceptable degree.

Subsequent to the fixing and precipitation step, the supports are washed such as
with distilled water so as to remove the anions, such as the cltloridcs, which are still contained

. on the support and freed from the initial impregnating solution. Washing is continued until all
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opening 21 of the handler 12, these surfaces 24A and 21A are br ought

into abutment with each other in practical 'use. That 15 Is, there is no
gap between the surfaces 24A and 21A. Wth t hese surfaces in

abut nent, the top surface (shown in dotted | ines) of the I C socket 22
I's arranged to mate with the presented surface 35 of the I C 34 under
test (undersurface of t he package of the 34). In this nmated position,
the 20 perimeter frame 24 is fixed to the handler 12 by neans of

hol d-down neans. In this way, the top surface of the IC socket 22 and
the presented surface 35 of the IC 34 are . mai ntai ned in the mated
position to ensure that the termnals of the IC 34 under test are in

tact with the,t I nal 2 th t '
[ sockel 9515 Salgnt AFGROH o A KPPl Y3005 thin 6ot 1000 ppey of apf ok

attached t gepidiveon i htalyst. FRCs@é Autsstantiily complete removal of the anions such as chloride
- 8- .perineter fra 24 vig the spacer .26..as,noted ahgve, Lt LS. .to
be appr eci P:ﬁ“eé‘“{‘ﬁ%& c‘t‘ﬂ%s"gﬁﬁdﬁfh @%%%t 3719, L Bpver, perace. bﬂ(eo‘fa?llh%gemﬁtf
I engt h) HHgRtq dthiemperarirs k6t to 2xcebd about NS00 uASr an inert annosphere such/ed a(dolitnuous

surface of the devLcE specific adapter 23 5 abutting agai nst the surface
sur r oundi nGHOgE" SARFAY 21 of the handl er 12, nanely, the reference

gl ane gf the dgvi ce The ﬁxed&ﬁﬁ@&aﬁl’hqa ﬁm@?zaﬁemmapg%dmgé@eﬁfm@@rzﬁ s
erine epending on f tn| ckness of the spacer, an 0o e
socket boaP@F“’E‘?,‘E%PFB“PH%m&'ﬁ’foﬁEaEﬂ"?H‘Rﬂ“B‘&Y’B’ﬁ“HE‘E?‘F‘?‘dP’!‘? ‘hiﬁ’mhﬁ' m'fes

the extent rddacid Gl Heh@rrid\Gut & 6B Ghidl phast( RileRimple, with aquebss hydiedFdiate, t he
opening 21 of the handler 12. . I't shqul d, be poted qere hat _if the
type of | C8r Bythe gapphase, for expgplectith bydmgsnarhy FXAmPlG fih i Hghe

di fferent requcrioni§BAHE] Gl Wi %mﬁbﬁofﬁmm?m@mmmiﬁpﬁmémhe
15 anount g?noprloj ection HHaof the I C socket 22 to be varied, To this
#n

end, it hagt mermal drwperafsen Whens dhe pelucton, if,cared out in the gas Phassn itpanopet he
| C socket 24vliag¥dis b ewézlg tﬁcf}iciéﬂaﬁ%&ﬁ{raﬁdwmpcﬂﬁ%, fob &dthiple Gt 2001200RC i@k 9ht

of the connecting boards i's nmeans that a change of design

necessi t at €@ of pgluctioncwigh ethyigns,  Thezegncing agentisanpiopeiatsly empleysd dmenrgeso that
s oee™ o R o BBl Gl 1 Lo, et g Bl
) form. _

Depending on the use for which the catalyst prepared in this way is intended, the
latter can also be provided with customary additives. Thus, for example, additions of alkali metal
acetates are advantageous when the catalyst is to be used for the preparation of unsaturated esters
from olefins, oxygen and organic acids. In this case, for example, the catalyst can, for this
purpose, be impregnated with an aqueous solution of potassium acetate and then dried.

% The catalysts according to the invention can be used with particular advantage in
the preparation of vinyl acetate from ethylene, oxygen and acetic acid in the gas phase. For this
purpose, those catalysts accorditig to the invention which contain silica as the support material
and additives of alkali metal acetates are particularly suitable. In the above mentioned
preparation of vinyl acetate, such catalyst are also distinguished by high activity and selectivity
and by long life.

EXAMPLES 1-3
The catalysts of Examples 1-3 were prepared in accordance with the method of the
present invention. For each example, silica catalyst supports provided by Sud Chemie having a
spherical shape and a diameter as shown were utilized. Except as otherwise provided, the

supports were impregnated with an aqueous solution containing sodium palladinm chloride and
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of projection HH of the I C socket 22 conformw th the new type of IC

25 The simlar situation also occurs in the case where IC

sockets having various heights are enployed. This requires t hat users
of ICtesters to test a nunber of types of ICs have a
nunber of types of device specific adapters 23 in hand, resulting
undesirably in an increase in the econonic burden to.be borne. 5
SUMVARY OF  THE | NVENTI ON LS an object of the present invention
to provide a sem conduct or deV|c testing apparatus which is capable
of conducting the 1C test using a single type of device specific
adapter even if there are many types of I1Cs to be tested and 10 | f

sockets havin dlff ent hejights are e

PR FRR in i SonfiiA OIS iov ntess piherviss EERES gm&m
obj ects of :ﬁxb&gmwemppm @t placedriplai wmtibottom ﬂadkycqnfahﬂngjmm of an agueous
ar at us

T Cor por i GRWEHE P SRR, e SPola o st SRR HoFrEdoRed e A

mechani s m the si6ichi6Retric cquivalif@edded wocbapérethe preoiousthetabsals onfiéin hytidoxides! Mhe

handl er, socket insert d and supported. in the penlnc of the handgl er
so as to prfB‘Flé Wﬁt“t‘ﬂ (Fithow, Gt ¥pPjyima wlygéﬁ’&?ﬁ of

proj ecti on rhia@én béRinGar FoRt2. :%blhrs comeﬁczts Héukd) tie rotdlion W Gtsppedidnd e ARAline e
under test as transported in omat i ¢, seni conduct or devi ce

t he u
transport i i3l SHERANS Ry have bgé“épgﬂq' F%ﬁ?q%y%%&ﬂr?é‘e{“%ﬂe“%ﬂ* havato; ipsure
devi ce undehaxifith précipitation of the pr&fdul imepl @41R as Ui isclublé hfde:Aass, THeUkdsk Whs
nmeans attached to ei ther one of the oppos rfaces of the devjce
Spec T ¢ simnedghd e llalipn coREA FRITIRLYSS Ay A SR T 20 e o chioride
proj ecti on jgfs. e watk R Rk WAl 8641200 ck P& ohibiies Frapprovfmatd}Ps hours. ThOLAKPASS

adj usti ng neans, across the gap between the hand| er
-10- was dried at a temperature of 150°C under a continuous nitrogen flow. The dried catalysts were

reduced with ethylene at a temperature of 150°C. The reducing gas contained 5% ethylene in

nitrogen and was passed over the catalysts for § hours at atmospheric pressure. The reduced
catalyst was impregnated with an aqueous solution contmmng 10 grams of potassium acetate at
a solution volume equal to the support absorbtivity. The catalysts were dried at a temperature
no greater than 150°C. '

CONTROL EXAMPLES A-F
Control Examples A-C were prepared by the method of U. S 4,048,096 using the
metal loadings, volumes, and concentrations provided in Table 1.
. Control Examples D-F were prepared by the method of U. 8. 3,775,342 using the
metal loadings, volumes, and conéemmtions provided in Table 1.
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and. t he devi ce specific adapter. Accordi ng to a second aspect of

the present invention, the foregoing and ot her—ebj-eets—of—the——

i nvention are acconpl i shed by providing a sem conduct or device

testing 5 apparatus conprising: a handler includinff m{mﬁcw
ss to.

tenperature chanber for giving a predeterm ned terrperatl
sem conduct or devices to be tested, a test section

the constant tenperature chanber for esting sem conductor devi ces,
and an automatic transporting 10 chanism for transporting
sem conductor devices to the test section; a device specific adapter

mount ed t oVWRADIREILAIMED IS: f or med t hrough the bottom wal | of the const ant -

tenperature I .
t est . section 2 Eiwélm"tﬂésterq'cp‘lrzgtﬂgae"r miﬂ eas %gﬁgﬁ porte 5
above t he diaummedmeahétils conpuiding; irpregmtingsaid sippott with weatagisgluble Compounds of

Bocket i ISEABTRGhs ARy O eRtth 8 R o S is BBl i G o wate jdolile
t r anspor t gfledidusmyetdl bempotinds by imtmarsing saidiopregnated supportde s fisiag solaviopmntainiog

W Ut ho. PSPPSR e oy wair soilfl eiponrd .ﬁﬁﬁ‘*ﬁ*%ﬂ*’%&ﬁ%@%&ﬁ?it

adapt er i tinsohbld préciods metal coinpeundp amd ngﬂofsmﬁhmpuunamumbﬂt xs)imMed:imﬂidmt

and o - fing, sl Sliing e EEEREs SpPR D 1 g S . el

agut ment Sptééflﬁ&ﬁoﬂbf kdie wgﬁlmﬁﬁh&mnfpbmmm::rg ahtkuppnt;t and reduckrglamc]t Wgtgr
abut nrent sur e surroun n t e .openin In the OttomVVa (0] t
constant CBHRUEHSPEFIoUE FSfAb SPmPRHds, it & SEHRFIDE 45 to form £r65 precious metals on sald

di stance bgapptt.ch the socket will proj ect into the test section when
the device specific_a ter unt to.the preci 0 I ng of the, bottgm
wal | of the constant d@%ﬂ@?‘&?‘gf’g‘) M"%’P’?’ g
enbodi rrentpmdlmemarg@ﬁent i nventi on, the devi ce specific adapt er may
conprise a peri rreter frarre at | east e .socket hoard nmounted on one
side surface of the3 cm%WZWWt{ FRTeSent 18 3p ampppt of 16 1a:10%

t her ebet wegweight of the amount of palladium. -

4. The method of claim 2 wherein said support is tumbled in said fixing soluuon
for at least about one hour.

5. The method of claim 1 wherein said reactive compound is an alkaline
compound.

6. The method of claim 5 wherein said alkaline compound comprises potassium
or sodium hydroxide.
7. Thc method of claim 5 wherein said alkaline compound is present in a molar
excess relative to the .amount required to convert all of said water soluble precious metal

compounds to said precious metal water insoluble compounds.

8. The method of claim 5 wherein said water soluble precious metal compounds
arc salts and said alkaline compound is present in an amount such that the molar ratio of alkali
metal of said alkaline compound to anion from said salt is from about 1.2:1 to 1.6:1.

' 9. The method of claim 7 wherein said fixing solution containing said alkaline
compound is present in an amount to immerse at least 50% of the volume of said support.

10. The method of claim 9 wherein said fixing solution is present in an amount

to immerse at least 75% of the volume of said support.
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| east one insulation board nounted on the Operace of
the perineter franme, and connecting neans fo el ectrically connecting

t he socket board and the insul ation boarf'h,ssheetHaSBeenR hi ckness
adj usting neans may conprise a plurali ty of rrbers
different in thickness stacked one on anotm vely, the

t hi ckness adj usti ng neans nay conprlse a s rame-|i ke nmenber

havi ng a predetern ned t hi ckness. Preferably, the thickness
adj usting neans nmay conprise a plurality of frane-like adjusting
menbers different in 20 t hi ckness stacked one on another, the frane-I|ike
adj usting rrenner'ﬂxchamhagofaqlmmcﬂ(wmmdgc vdlems ahsridrragtive solation iscfnem ons

r ter ed herei nbefore.

In a pref QMSO Wﬁgﬁt”‘g’? %tf‘f’ e?ﬁ’gno%ﬁ ?ﬁ#optf hi ckness adj usti ng
means conpri sing thﬂ.pnwméthwobﬁmﬁrhﬁmrﬁhr iocludid§ impmgpasiag isaig redactsbeagalyst
stacked one on anot he tac ed . to th%t ?B%& gent surface of the
devi ce spé‘ﬂﬁhfﬁ“c?‘qaﬁ’a‘ﬁf"g?j‘ (s%luuon drying s2i¢ agai nst the wal |
portion of the bottnn tlnethéd bihdmm 1 wherein said impregnated suppom $¢ taibled in said
tenperature chapher rroundi ng the openin | l,e the thickness
adj ust i ng fHiRgOluRg b%&'&?t’%’ﬁ'ﬁg%‘ ?‘bappag?us ’P‘%%“%t%ﬁ%ﬁ?“%ﬁ?é@é?%f t he device
fspeC| I |hc adapt er, ttne The bmeﬂudf?fcelaim? ) | hﬂxcﬂ:mns?ld que:cb uﬂsblnbbdpwcbushmmaIm te
romthe fores utment surfac a so e _.arovided ans _
f or attacﬁP‘H§° F%?ﬁ’ég? PEETHY g'ﬁﬁ% one
or nore Ohyélocarbdnigar| i ty of adjusting rrenbers corrprl si ng the
t hi ckness adj usting re Ve mt he, 2& ment surface
of the device specﬂ{E%éFdﬁ‘ﬁ‘?’B‘?q‘gm"igf%wqm Eﬂ‘?ﬁf removed
adj usting menber orlmmmmofdmymadﬁowmnmte surface of
the device specific t ans of,the aforesaid. attachnent
means. I nnan&%@f"gﬁé)@? %‘F“l‘%& HTaLpgrous; JYRPqrFIs s adj usting
nmeans conprising a pd.UAakkthyd 6f prepaiig damysadtb:uﬁdswefirpaiaaf&p contéinigk ed

one on anot her may be attached to that surface, of that vval Im*gortion
of the botthegeana ofixgre phpallagiicn apd gold comprising. impregnating, SHE SHPRAT: Wil FA%Tg

t he openi ngBRiGls b saidpilRdium and gold, converting said salts to insoluble palladium and gold
hydroxides by immersing said impregnated support in an aqueous sodium or potassium hydroxide
solution to precipitate on siid support said hydroxides and while said impxegnatéd_ support is

immersed in said aqueous sodium or potassium hydroxide solution, tumbling said support therein |
for at Jeast 0.5 hour, completing pret:ipitaﬁon of said hydroxides, washing said supports to remove
freed anions from said salts and reducing said hydroxides with a reducing gas to form free
palladium and gold on said support. _

19. The method of claim 18 wherein the volume of said aqueous sodium or
potassium hydroxide solution is from about 50 to 500% of the volume of the impregnated
support.

20. A method of preparing a catalyst composed of a porous support containing
thereon a mixture of palladium and gold comprising, impregnating said support with water soluble
chloride salts of said palladium and gold, converting said salts to water insoluble palladium and
gold compounds by immersing said nnprcgnatcd support in a solution containing an alkaline
compound reactive with said salts to precipitate on said support said water insoluble compounds
of said palladium and gold and while said impregnated éupport is immersed in said reactive
solution tumbling said support therein for at least 0.5 hour, the volume of said reactive solution

being about 50 to 500% the volume of said support and the alkaline compound being present in
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abutted agai nst the device specific adapted. - It mnll t hus be
appreci ated that according to the present 2

sem conductor device testing apparatus is | ing various
standards of sem conduct or devices as we |ghts of
sockets w thout the need for nodifying thi of the device
specific adapter, whereby the practical b Iy reduci ng

25 the running costs may be provided 4n practising the
sem conduct or device testing apparatus.
- 13- BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1is a

schemati C GhQSRuMEREN HEAthe WGTW Rtk ¥d Akali ABual of saxd zﬁ%ﬁ& EokapduRd P EnISHR anion
pri nci pal portlon of a first enbodi nment the IC tester according to

t he presentofispidesalt icgepls from about 1.231jtg 1.6l @n@lmmm@nem of said seater dnsglublei ew
show ng t h%ompounds waﬁhg W bRor to delfv rbdihRAde RN aﬁ%e&%uommc

enbodi nent he | C tesSter accordln to the resent |nvent|o

Fig. 3is &ogoeﬂ%mé acreducing; gasttp Sorm freg R spid support.
construction of the principal portion of an exanple of the 10 prior art
IC tester; and Fig. 4is a side viewillustrating the genera
arrangenent of the IC tester. DETAI LED DESCRI PTI ON OF TEE | NVENTI ON
15 Fig. 1 is a schematic cross-sectional view show ng the
construction of the principal portion of the first enbodi nent of the
test section of the IC tester according to the present i nvention.

That is, there are shown only that portion of the | C tester including
t he opening 21 fornmed through the bottom 20 wall of the constant

t enperature chanber of the handler 12 and the device specific adapter
23. Those portions or conponents whi ch correspond to portions or
conponents shown in Fig. 3 are designated by the |like reference
nuneral s and wi |l not be discussed again unless needed. 25 The
present invention is characterized in that thickness adj usting neans
41 for adjusting the extent of projection (the extent or length of’
the projection fromthe reference )

0



-14- pl ane of the device specific adapter 23) HH of the I C socket
22 nmounted to the device specific adapter 23 fromthat adapter is
attached to either one of (A that abut nent surface of the device
specific adapter 23 (the reference 5 pl ane of the device specific
adapter 23) inserted in the openi ngtR1 of the handler 12 which is to-
abut agai nst the abut ment surface of the perineter portion of the
openi ng 21 and ( B)viibe aghriTeediTasvst angeaghTiokemgraod met er portion of
t he opening 21 which is to be contacted by the abutnment surface 10
of the device specific adapter 23. The first enbodi ment shown in
Fig. 1 represents the confl guUrgBEPRACY i n which the frame-Ilike

t hi ckness adj usti ng means 41 i'S attached to that abutnent surface of
t he devi ce shantthod obipreparing 2 Satalystepardenlarly psefuldpdiv regction eff cthyiene,

openi ng e EREsEE SR ol sBot RO 3 B ol BBk el a s

per i net esuppor rveith? dawhisolublessalts ofi ipatladigaiandt galdiefixing the pdladinar atkygdldm'mc '

surface 21A of the ste wal k surr.oundi n ni n

The Ch cRIRER asyHt R E, AOmHAs Py BB FCE the JmpfegpREg supbort i a redctve
adj ust i ngola@IMORIdStuiblinf @hd miﬁfbgfaw‘dr s'hgpod: liK the"RactveSORRI0E for at least 1ACHAOE BNeE
on anot her, each _netal sheet havi predet.erm ned thi ckness. Each

of the fmpm%taaeﬁl @F tthe, g!solublc cqma&eﬁi% %90%\5%& Prreinitation RE theatasolyblape
and di rreeo%mdﬁsn u?ésupphﬁoasﬁ Riudidle e ShidTRY1E 'cofn ] he?‘é thed hmamgagoww

in wdth wdth of the Sspacer 26 tha
super posé&be eﬁalvm pmyp@ﬁi in thisnmanperfhaye beepshowwn: thprondds mmmvemcnt with respect to

frame 24teduoed selecuvxt;‘)fodb@rdhﬁ?fg &%ﬁ%&%&%ﬁg@er s having different




g =

; : 7% e 313 e b e g s w s et w ﬂ&)
th c(ﬁ@@gés) ar qrgetaze,t)ar,ed apd ;bel d in stock so that various

|dkné‘saeg\s)f hpane:, Ig}lg@'”n__ganbefs may. be stacked one on 5 anot her to
r g dodesitr ed phk 1pkn%$$, 0f 1 t'he!lthickness adj usting means 41. The
us obt ai ned th| ckness’ adj ustl hg . peans 41 conprising a nunmber of

pat pos et i ke i ers may then be affixed to the upper frane

mr—"—hr—f'

S aee—PAA-OFF plmeémbfps ' #ertaimcibdd U.iss Phtent e, apwer; 6azg
that the 10 t prqj HH so¢

by vari ot c?ﬂbqér)lgdtlog S%% gg?!ougt%ﬁk%éses%o framaxfltg (F‘l'&e@
nmenbers st acked.,&®28 ,8P2not her. It shoul d be noted, however, that a

plurality of frame-Iigjg 'ﬁ@i%rﬁeﬂﬁc@& thfdiﬁ’eﬁ%&%?té gnggélac@é’é(t?e ULl

t hi cknesses from each ot her. ment shown | n Fig.

1, the uppeP fciFaining sG’Pflécé‘élﬂmA anpdt ok idRRAEitadanen2 42 excatn 1Sk
that portion suppdre: Hunptildes qn?cmpﬁé hatﬁhbgedheswppérmmmaqﬂmed

I n hei ght t.he th| kness o I C adj us

More speci fi caﬁﬂasﬁttltﬂﬂ pB t MBIre5T SPﬁlggﬁﬁp@ai&fqraéi’emgu??é cowqust he
perineter frang234 precipitatinge vatéreindobubliee pallad%nbm rreahdsurcjaama
21A of the per [ ti { he 1 S
Its materi al rem)%)% éygth‘%rl QIh q%i"ﬁ}ess (ﬁuq%og%hﬁ;&nessﬁ%%{q 2“@
means 41 sdOas impriegrated catalxgt e&mtlgw;ttheéu@@duﬂ:hp@kmfsslomnds
thi ckness adj ushigih12%r FBAREIAY GATH & OyarariBeiniesya1BAIGH ana

frame-1ike nenbers d to that portion thinned by the materjal
renoval , IRAcke! fqm@qm y tI‘br rﬁ%’f‘l‘lpﬁ&e f ridfe Mk ke c Presd oS « retal

peri met er framzoa@dmudéyerew wwémﬁ&etﬁél tke888&d0kathayst withpavatean to
substantial ly e%ua ess |l anal_of the. -

perimeter f rans Ve anlons w %#tafr? ﬁée@&]?ﬁ’a‘c?‘%n%’s@h%% & S %ed
t he anpunt 15f paEllannnq eatd ogoHH otbmpdmndi@ durlieg Zeciapibetdeni medl b{4 )X he

di stance (lengg er rﬁ"%hteogaﬁg ﬁSoﬁEﬂie“éiﬂ’l?ﬁE%ﬁ“&ﬁd dotd ¢ ngf}ﬁuﬁis

t he device speC|
surface of theté’péfrh%gflﬂeomef—ﬁé th&lreatll@Ptoleth a rﬁ@ugm‘érﬁﬁ,erptl-ayeﬁi

(adj usting mengeink10f thled thientkNagaa11f iAVLEGELNY(BFa ﬁeé&ﬁhﬂ# Gthe

surface of the | C socket 22. When it is desired. to.incre
amount of pr oj E uﬁ:ﬁd(tﬁetalyst with an aqueous alkali metal acetate

20 solution and (6) drying the final catalyst product.
Prior-art attempts to provide a uniform distribution -
of the palladium and gold metals on the support have
involved some manipulation of the above mentioned steps
and/or by using support materials having various specified
25 pore dimensions.

SUMMARY OF THE INVENTION

It has now been found that particularly active
supported catalysts containing palladium and gold useful for

30 the production of wvinyl esters from ethylene, lower
carboxylic acids with 2~4 carbon atoms and oxygen in the gas
phase at elevated temperature and at normal or elevated
pressure can be obtained by manipulating step (2) of the
process as described above. Typically, during the prior-art

35 precipitation step (2), the impregnated catalyst support is
impregnated with a solution of the reactive compound and
then allowed to stand for over 16 hours to complete
precipitation of the insoluble precious metal compounds.
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extent or

devi ce specific adapter

nunber of

adj usting
adj usting
fastened t

| ength of the prOJectlon fromthe reference plane of the
23) RH, is.only required to I ncrease the
the frame-I|ike adjusting menbers 15 conprising the thickness
means 41. In this enbodi nent, a plurality of frame-1like
menber s conprising the thickness adjusting neans 41 are

0 the upper frame surface 24A of the perineter frame 24 by

means of screws or the like. Accordi nglgla the total .20 thickness of the
t hi eckness  adj ustqg VL sadi b i.ed. by sjoply_ tegoving
the screwd and mcre‘ggs?%%n%rmv t”&&%’&%ﬁb‘%&‘ﬁ?&ﬁgﬁﬂ% ﬁ’ggre-ﬂ?iéng'
adj usti ng [menbettage, a non-hompgesepusf eloableatrlaanoal Iofoftlteherepzia:ltmétyrof
frame-1ikg £ 180k d'S HWoig ! p rm

t hi ckness |ad] ustll ng #lreans e%g%s eégggie—' oﬁ{eaq'loﬂn ‘{r%{%ly 59 tt% &Q‘P’Ea%{?
when the tlhus ﬂ%%ﬁﬂﬁst%fCR@%s%nQ&H¥@nalmﬁﬂnﬂﬁﬁﬁﬂa i s placed on the

upper frar
_17_

ICs with t
wth term
or nore (3
conpri si ng
t he upper
the | C sod
ICs with
10 | C sd
ef ficiency
to be not 4
frame-1i ke
surface 24
frame surf
formed wi tih
adj usting
| ower fran
reattachin

e ssurface 2¢é Qﬁvéﬂibﬂ@r 't'iﬁtser P the present _invention
24, the, | C socket 2 | ocated.,in |ts | owest. position ere

erni RHY ST ng Pekha | BREPATARE 1o fatalyst compoggd, 9fsa
nal s pimouser suppbemgtdnmuaﬁng:eﬁﬁerebn thbld and b@allasicidim 08¢

! dy, h 11k dj nb
he T e mBbFe) | teh " e thB copbrints GF 4 thd cotfom

fr a@@pqla‘@e with water-sodmbiesscopppusidsy adé tselqlospreononé
k [ uc Y, ot
@ #etals, aoﬁi}éi’é‘iﬁtéhagaéﬁoskﬁ% LG JIRMIR :iﬁzeif iud Hel {I%

termnals shorter n t he preced ots w
cket CEPRUNGS  tRe VatST Gﬂﬂs&tlélhé-lee\l%k’?%houﬁ\hﬁﬁ'éﬁ} ge@mpounds by

of - dpedeats g NBYike 1$d;9:@g‘ria&@’& | yuppbaBcath a fixing £b1h€i8hSO

dthat this enbodi conf, re ermt an
ad) SemtRHEND oFodT o hyarokial o potagsiinanYAEokIAe a9 o

A of atlke Xireere cRhpband]l5 to bprieediptizaited bn tshﬁd)psuppbetl oy&id
ei%e %%%er-rolns%h}bfé“ Spgggiogge | é"@glfr%gﬁnpﬁé fl%ge 28 If?gl RS

SCrew es to provide for teatt fra?FEp
e b 8 e§1 iR ideRfelePTs r ofn ﬁaedjpp@tetrmeotublac@ommnds, wash g

193 fﬁgﬁf&r@e gﬁ]BpBi‘tS(Hrﬁi/\’sredelng said GaRekeifRBiGGhA! §5-dbBlus

aﬁ compounds with a reducing agent to form free precious
metals on said support, characterised in that, while said -
20 impregnated support is immersed in said fixing solution,
said impregnated support is tumbled therein for at least 0.5
hour.

In one embodiment of the invéntion, a useful catalyst
is formed by (1) simultaneously or successively impregnating
a catalyst support with aqueous solutions of palladium and
gold salts such as sodium-palladium chloride and auric

chloride,

25

(2) fixing the precious metals on the support by
precipitating water-insoluble palladium and gold compounds
by immersion of the impregnated supports in an aqueous
sodium hydroxide solution which reacts to form hydroxides of
palladium and gold on the

30
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adj.usting nenber dislodged fromthe upper franme surface 24A of the

perineter frane 24 to the opposite lower frame surface 24B permts
the total thickness of the perinmeter frame 24 to be al ways mai nt ai ned
at the constant value AA. This 25 arrangenment provides the advantage

t hat the hol d-down neans 36 is permtted to press the perineter frame
24 down to the handl er 12 under the always constant condition. In

Fig. 1, o -18- t he
frame-1i ke adjusting nenbers renoved fromthe upper frame surface 24A
and reattached to the lower frame surface 24B are shown in dotted

| ines 41 nt_surfage, @ Qasigng Sith WALABEEhEveCHO ShloHRS dnO@R bt eodNexd (g t he
5 const rugtlon 6 e pr|n0|pal portion of the second enbodi ment of

the | C t eseducingcibo meticinys trestal hydioxisse it free palladipm, andt galdy Whvm%%é%mcmem
enbodi ment g,ggggss Qs tHkeng step (2f %Iahgy " 1iBrefiRked Qaéﬁl}ktc bugpBAs fWHIRE sddnke

t hi ckness adjusti ng I's attached to that "abutnent surface of

the 10 wmgnm@suppgm mmmf:rsm tesFeaetipg solutiopfat lepgt dpngthe initia prepipisption |
I's to be B@%f gn Yto 1@@2%91\6' R&Giykd s@anaq'atpixﬁéxtéﬁcd pcnod dfSRRClol dohh ey

t he upper ane S ace of the peylneter frame which 1s t
ref er ence th¢ preeipatanhef the wareinsploble fpalladium and gold perapounds. 11 rhs%bqeedow ﬁlﬂe

Faci ng surPai 3% el Mopord Jpuc HEEARREE g et BAEGARMRLL

In this endlich tmlptecamamé Isixppott mmmmmexammwmg imasamow band on tht suppprt
OA i ke

et shecriett oin b Brestih bR of BE 18R el il e Reayon or Bl 1 A0E

predet er m syadlytthue Imms:amblﬁ&gc hnﬂﬁg,tahmzi:g,aam What has bbcd@umﬁjs s ::mgysrmnﬁmqs

has appro tel ne sha €,i81 s ;t hose of .t he.
downwar dl y ﬁsﬁéﬁéﬁﬁ? a@’ fvmy Cters Sﬁlghgf %?ﬁ Fly S REsuehartne
openi ng 2lsthylénd, loﬁvdswbds:eﬂic amd and boygefin th@gsrphhscanm bsmaimaiﬁzdmdmﬂm SIdc
super posed rel ati.on |rst

oo e reiToR el G SOrHRECR’SE carbon digride is SShelaR Al P HRRE oeh hel Gifrts

havi ng di f&refeiiked by the method described.

DETAILED DESCRIPTION OF THE INVENTION )

In the preparation of the improved catalyst of the present invention, a suitable
catalyst support is first impregnated with an aqueous solution containing water-soluble palladium
and gold compounds. Separate solutions of palladium and gold compounds could also be used
successively, but it is less convenient to proceed in that fashion. Palladium (IT) chloride, sodium
palladium (II) chloride, and palladium (II) nitrate arc examples of suitable water-soluble
palladimfx compounds, whereas auric (III) chloride or tetrahaloauric (IIT) acid and the alkali metal
salts thereof can be used as the water-soluble gold compounds. The generally available
tetrachloroauric (III) acid and sodium palladium (II) chloride are preferred because of their
relatively high water solubility. Typically, the quantity of these cbmpounds cmployed is such as
tg prggx]':d% % t? 10 grams of palladium and 0.5 to § grams of gold per liter of finished ca'talyst.
-Accordingly, the amount of gold present in the catalyst will be from about 10 to about 70% of
the amount of palladium. The amount of gold and palladium contained on the support has not
been found to be critical to the method of preparation as catalysts formed by the rotation-

. immersion method of this invention with varied amounts of each precious metal have yielded
similar improved results during the formation of vinyl acetate. Thus, catalysts containing even

higher or lower amcunts of the precious metals relative to that recited above could be useful in

)
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t hicknesses are prepared and held in stock, so that various
t hi cknesses of frame-1ike nenbers may be stacked one on anot her to
forma desired thickness of the thickness adj usting neans 41. The
t hus obtai ned thickness adjusting 5 nmeans 41 conprising.a nunber of
super posed frane-1ike nenbers may then be affixed to the downwardly
facing surface 21A of the stepped wall surrounding the opening 21. It .
is thus to be understood that the extent of projection (the extent or
| ength of the projection fromthe reference plane of the 10 device
specific adapter 23) HH of the |IC socket 22 may be defined by various
conbi nat i LOH Sy tabd f3650 iy BétBand aketic ABIA RS hE va &d one
on anot he&ﬂléﬂo%el{(g{%nboé}ar%%tgw nélgst-cvtfgllclll;c’({_ shoul d be noted, %(g%gyer,
that a pl wasdong as thé catalyst is foreae by itheenoyelpethed sra forthbareinm e Thos ealvpe of splyrion
di fferent -t i : - te i ' ;
use®for xﬂnﬁ%%%?%ﬁ%uﬁﬂoﬂ%ﬁﬂﬁbw&&gﬁ mctalts js important AFd? e HERVE Baposition,

frame-1i ke adj us ers conpri si e thickness adjusting neans

41 are fasheweldmt®f tthreimpregnatingosmintion sheuld be fram Futof WB% of 1 absorphive eapagifyed
wal | surraq ' : I qgfqﬁja : HLRRL f screws or the like.
Accor di ngl‘ilffmé gag‘ﬂy“tsﬁ tot&gl iglgﬁégshgmgf th(?gtqﬁ'i ckness adjusting neans 41

may readi | y b&heanpped aterial fogithe ¢atalysy repgrdingtoshe presniinyention can be of
i ncreasi ng _or..decr ' u f -1 1 | 4Skd S.
Further | TTRGHRE Foonetiiah inf E8Fbale, BRToi! SuPt Habynd sphcres, oBRIPE S,

made for poytinddrs.i Tye gegmetficah dizndnsikas efckhel sufipoy material cang irhgenexal, bedmtherrenge
renmoved fr he downward faci face. . e I
surr oundi nca'rﬂ-élgmb pg rﬁlérlls\g snﬂlfgltc gergné&gcﬁ 's'ﬂapggs, in pamculg,]tﬁ& &fhcx]iéafsh%e, ?(B‘%ML,
- 20- sphéresitvith aliatkettre i the rinpaef 4§ mme surface 24B, this second

enbodi mrent may al so.provi t adva e that the hold-down .. .. .neans 36
is pernmitted to pre °tsﬁ‘§:‘df%eﬁ“%ﬁ‘§ta§?a ‘%}trtg'%ﬂ’p 5’8%%[%’" vary withip wigde RS, P v
under the @aitiplts suppoR trdaérialsovidit have an inner surface area of 50-300 o’/g and especially 100-
200 m?/g (measured according to BET) are suitable.
Examples of support materials which can be used include silica, aluminum oxide,

aluminum silicates or spinels. Silica is the preferred support material.

' After impregnation of the support with the water soluble palladium and gold
compounds, the impregnated supports can be dried or the fixing of the palladfum and gold
compounds can be accomplished while the support is still wet with the impregnating solution.

The fixing solution is one which comprises an alkaline solution, , an aqueous solution

tosy
4'5"

-squeots-selutions of sodium hydroxide or potassium hydroxide. The amount of the alkaline
solution which should be utilized is important so as to ensure that all of the palladium and gold
water soluble compounds are fixed or, in other words, precipitated in the form of water insoluble
compounds. To ensure suitable fixing, it is useful to provide an amount of fixing solution such
that the amount of alkali metal present is approxitgsatcly 1-2 times the amount of total anion
present in the water soluble precious metal salts. Preferably, ratios of alkali metal to anion range
from about 1.6 to 1.2:1 molar. It is also important in the fixing stage, that the: volume of fixing
solution be such to immerse at least up to 50% of the surface area of the impregnated supports,
preferably at least 75% of the surface area and most preferably a sufficient amount to wholly
immerse the impregnated supports in the fixing solution prior to rotation or tumbling therein.

Thus, the volume of fixing solution should equal about 50 to 500% of the volume of the
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5 , Wil e the thickness adjusting neans 41 is shown as being
constituted by stacking a plurality of frame-like adjusting menber s
one on another in the various enbodi ments descri bed above, the

t hi ckness adjusting neans 41 may conprise-a single frame-1ike

t hi ckness adjusting nenber. In the latter case, 10 the thickness of
single thickness adjusting nenber 41 is determ ned in accordance with
the length of the term nals of I to be tested as well as with the
hei ght - of the I C socket 22, so that a thickness adjusting nenber 41
havi ng a t hi ckness corresponding to the type of ICs to be tested and
15 the height of the |IC socket 22 used need only be attached to

ei ther the upper frame s e 24 2 4 -
downwar dl y g TPRY Z%mo?mfﬁ“e 3 %Q%ﬁ%ggb | I fig sgﬁ]am;ﬁr ?é(c)% ne nS(p %%&?
openi ng 21. vol.% relanvc o\ihe veluing ef ﬁmmptcgmdlmppcu'een descrl bed I n the

foregoing 20 g I pedium hivdrpxigde: o ¢ oA '*".:"f q .

t est | Cs whi ch Yém?% "SE i Jevi ces T\ e&?m
appar ent t owafze ssokibld d:cmbouﬁdstﬂaliemm behhydrmh&smnd/@nbxldﬂ adeast—m—&ha%em
appl.icable, wth Legqua advant ages, .  ous . types of ) ; éem conduct or
deV] Ce t eSt apt LN -'. ktd I \2 ILI(I 1 . LT .l LEA L) -v 54 Or ev| es Ot her t han
| Cs. As is Ialﬂz%umaﬁc pleseviinvesdtion, memkamdmcmgmmn iveas sinsply poged

appar at us |n Whl ch a soc_léet board

7 hav sockets
e PROG i} 5 I PRI TG AL SN IR g o 2 o
perineter f bam%raém\ﬁtg fHe précipitaGQITPRMAS how foeen ﬂmua cieat saﬂys:fat:ﬁvny such agf@nher
23 with a spacer 26_1i nt er posed herebet 3 l&ﬁ sockets 22 bgo?g
arranged t o 19j@agpRef yinyhicelate can 5an hab s ride e THRSVE Shibg BAR t h
a test headofSibdnBoRHE M te substantiallyhdiéd i Buritigid ﬂﬁﬁg &1e, W8 invirEghated SuppaRYI Nt
of projection (the extent or |ength of the | ection fromtEe

ref erence pPEriEmesed; indhealialing selpten and mmpled Op Fo ftages of

from t Becipfb&sLWemp ! A& Mbobtie ﬂ&YduGem&ﬂeﬁbrﬁb&naﬁ@ﬁ&eﬁs (% hﬁb ogaﬁcs or
surface of the device specific adapter 23 abutting agai nst

peri pheral Sudpsides. ofThe FeEpR AT AEOLIRE Of the, SIPRGHLY i fhe afkaline fmgs*eeepmsbewy

the top surfaggdforldl feadsipt6S homlipda Al wearment BRE Pfefablyofor b Rasti® hour,
surface 24A of the perineter frame 24) by chang| ng the thickness of

t he t hi ckneRetasigpdapmergion ieagent £an laskif long s HB[ER 4rhoursn dbeTraied SHpPOTTIERRY e
hei ghts of tfi6wS&PRGEIN in the fixing solution to ensure that complete precipitation of the water insoluble

precious metal compounds takes place.

Any type of rotation, tumbling, or equivalent equipment which will keep the
sufapon in motion can be used as the exact apparatus utilized is not critical. What may be
critcal, however, is the extent of the motion. Thus, the motion should be sufficient so that all

| surfaces of the iﬁzprcgnatcd supports are evenly contacted with the alkaline fixing solution. The
motion should not be so harsh that actual abrasion of the insoluble precious metal compounds
takes place such that the insoluble compounds are abraded off the support surface. Generally,
the extent of rotation should be about 1 to 10 rpm and possibly even higher depending upon the
exact support utilized and the amount of precious metal to be deposited on the support. The rpm
10 be used is variable and may also depend upon the apparatus utilized, the size and shape of the
support, the type of support, metal loadings, etc., but should fall within the gnidelines expressed
above. While a small amount of abrasion may take place, it is not to be such that the insoluble .
compounds are actually abraded off the support surface to an unacceptable degree.

Subsequent 1o the fixing and precipitation step, the supports are washed such as
with distilled water so as to remove the anions, such as the chiorides, which are still contained

on the support and freed from the inidal impregnating solution. Washing is continued until all
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26 and the connecting boards 29. It will thus be appreciated t hat

each tinme the type of sem conductor devices to be tested I s changed
or each tige the height of the socke 22 used is varied, it is not
required to replace the device specific 20 adapter with anot her
particul ar adapter prepared so as to establish an anount of
projection HH of socket corresponding to the new type of"

sen conduct or devices and the hei ght of t he sockets 22 selected, as
was required of the prior art. O herwi se stated, it is not required
to prepare many types of 25 t he device specific adapter 23.
Consequently, the sane single type of device specific adapter 23 nmay

be adapt ed_off%c &ﬁ&r{siﬂgm\ﬁﬁfvj:@%m @%g]ssﬂ(y glorc than aboyt 1,000 ?tlnoolgsanioHeslh%ﬂgs

-22- sem conduct or devi ces, an ; e-applied to v

of socket s.rethainhite catalyst.t Fecnsnresubstantalle eaopietc ramayel af gl anfoms secheasichlviride
advant ages ; I dygi ' - 0 f th

e conduoia) SHEVAL abG e WAl ERfucRt GRS Eutt L S0P pichE, (R dhulty ey

si gni f i cantdripd steinperattes nottorsxergd @baut 456€ vodeartan dppeatmbspbere such as a contindOHAT
I'S CLAI MED L& en or air How” sem conduct or device testing apparatus conprising:
a handl er having 1 ncorporated therein an automatic sem conductor device
transporti ng nmechani ¥ fixed and awadiied matesg) dg then creatckd pfithra meaducirigeadentoin ander to
openi ng of the handl er: a_socket inserted and supported i.n said -
obent ng of PPEn 418 Ririehs msal s f 58 EEhonnas PAEE S ibhsil RBdhe Rt g e o1
in such amedwrdem¢andic qurridamt imthe tligaid phae, Sarcixamplej With squebiChydrasirie hyarate,
sem conduct ot devi ce under_test as.transported in,b sai d aut tic

s conducibin B FeE B AR o blen §in bR B froctbent, 1F Bxstmie. ot 1 e
seni conduc treducdiais carisdoe withasblutibh bf hyiirdzie hgdrate] BP eacticaiSpreferablycaniéddunes s
adj usting It Horma t}c%%]rgglré.o ﬁénh%{c (x)er}l%ct?gn ;shcarnede ied out in the gas phase, it can be

advantageous to carry out the reaction at elevated temperature, for example, at 100-200°C in the

case of reduction with cthylene. The reducing agent 1.s appropriately employed in excess so that
it is certain that all of the precious metal salts and compounds are converted into the metallic
form. _

Depending on the use for which the catalyst prepared in this way is intended, the
latter can also be provided with customary additives. Thus, for example, additions of alkali metal
acetates are advantageous when the catalyst is to be used for the preparation of unsaturated esters
from olefins, oxygen and organic acids. In this case, for example, the catalyst can, for this
purpose, be impregnated with an aqueous solution of potassium acetate and then dried.

. The catalysts according to the invention can be used with particular advantage in
the preparation of vinyl acetate from ethylene, oxygen and acetic acid in the gas phase. For this
purpose, those catalysts according to the invention which contain silica as the support material
and additves of alkali metal acetates are particularly suitable. In the above mentioned
preparation of vinyl acetate, such catalyst are also c}isﬁnguishcd by high activity and selectivity
and by long life.

EXAMPEES1-3 T

The catalysts of Examples 1-3 were prepared in dccordancewith the method of the
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opposi ng surfaces of said device specific adapter and said handler for

adj usting the anount of projection of the socket by selecting the

d hi ckness of said thickness adjusting nmeans across a gap between the
handl er and sai d device specific adapter. 2. The sem conduct or
device testing apparatus according tao,Caim1l, wherein said opening of the
handler is formed through the bottomof a constant tenperature chanber for

giving g predeterm ned tenperature str sem' conductor devices to be
t est ed. 3. The sem conduct or deEi’ﬁpIb sting apparatus accordi ng

to Caimil, wherei €afdlysts iweress preparedadapaccordppreseith thernathed

frane, at | ey tﬁ@eﬁ;?eglsﬁe PRwE At 1oH Nt @11‘1%;:\0&3ta§y§% §uf>f,aféso§,réaiéed
perl meter frame wt spacer. neans i nter osed her ebet ween east one

i nsul ati on b&¥ Fudrshamie driYe A Rhe %?Jdes@ﬁ’? é’é%r%fugla}%lzﬁ‘érl Neper

frame, argl cripiRFUg werss fimpreleritdacalwitigonaact lalﬁﬁlé%fuii seekatiohoard
and said insul at.i on board '

: . 4. d .
" apparatus coffT@MYng  SQduRq ePaiﬁéﬁ?Hf%ﬁg %%%I “ ZF :agg?éum
chanber for tgiteachlopradetss i 250 manpEr &her éampregnatb.d sappomhéuvéne
devices to b%}a‘“ﬁf £ na °p %:uﬁg Bo%“ccﬁ&‘??gggﬂ qxearirh*}x% 5605h3"of _an

tenperature I'ng sen condu eV| ces, ~and an automafic
transporting ammmm sﬁmlf\ﬁ-'rlon %MWQYM%UCEBP dwonpssofospfidumest

section; 19 hy%z‘iﬁé’:'.d“& é@@&'ébfrég?shéédnﬁéntl%st %@E&&P%‘t&ﬂcﬁ%ﬁ&@rlc
through a bottom wall of said_constant tenperature ¢hanber of handl er

for el ectri cAIYLVRIRINct PRgAed o Kanvery |Waﬁﬁe°é°il§sf‘\%ta&r o‘-b%*ts to 4t

| east one sodjtriirsUppDFéLIHEHOVETHAI ildekl Wass riemé‘dltatefalqﬁmceﬁa'é@d agnt @

t dl det d f the d dapt
Clich Ehat " S aiiP SRR 1507 (TR P 2 A BRAECROPoRaINC ¢ FRAANdos

as transport atbtdtnidyy santiiauédniflorc 51 hondsct orAfiesr ce.br ansynre | | Bhe

mechani sm ¢ o regteacg{glr?qﬁg é;@%%é ;L}{EI? &?vé? é;ﬂ?éjffﬂé) e SEVLES sHBSSEtEeﬁB Wit h_

sai d tester proper
have been allowed to stand for an additional .time to insure

maximum precipitation of the precious metal salts as the
insoluble hydroxides. The flask was drained and the
alkaline treated material was washed with distilled water to
20 remove the chloride ions. The water flow rate was about
200 cc per minute for approximately 5 hours. The catalyst
was dried at a temperature of 150°C under a continuous
nitrogen flow. The dried catalysts were reduced with
ethylene at a temperature of 150°C. The reducing gas
25 contained 5% ethylene in nitrogen and was passed ovei' the
catalysts for 5 hours at atmospheric pressure. The reduced
catalyst was impregnated with an aqueous solution containing
10 grams of potassium acetate at a solution volume equal to
the support absorbtivity. The catalysts were dried at a
30 temperature no greater than 150°C.
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sai d device specific adapter is nounted to said opening in t he
bottomwal | of said constant tenperature chanber with said socket
positioned in the test section in said constant tenperature chanber; and

a thickness adjusting neans attached to egther one of the abutnent surface
of said devi $ cific adapter and the opposing abutnent surface

sur roundi ng g&é—@%ening in the bottomwall of the constant tenperature
chanber for adjusting the distance by which the socket will project into

the test segtion W%&m @%VJtofepai?gﬁ faccééa@gee eémﬁay@aﬁgft& g&eous

openi ng of the bottom wal l he” cons rature
The semi cond§EPEPTFe\GIE-aiduing, hakremt ‘aglﬁcéﬁfidlﬂ‘i‘g} addumy @smPreGHews n

sai d devi ge mp®ailli,C wElaph ehe€RBAS | ﬁsé@riﬁpfégnﬁtaﬂ@ satid eaghp @B@
socket board n%#Pted on %Fﬁ ilde sur Bs ald g rimeter frame w i

spacer meansiitht eMBESET SRRt GRERCURES) 8L BREY RXFAITWRH deabyls.
mount ed on t benvemdsineg =4 itk watéresobiblai pgrpedomst mthﬂaruempmrdis to

connecti ng eaRs. gl Rahd caldoy cianieatd e aaldhaecsl RS R0 84

i nsul ati on boar Sém Co i'ng a tus
accordi ng t dmprgigmated\sapportsdind a f isidimess sakitian r@n@mr@mds@ a

plural i t§ gof h?@lr@;&t g0 o¥EPBEASs thih lBF Bk i dle (Y &3 Ra13hacksfp ﬁgonto

anot her . .. Lhe seni conduct or "device testi ng appar at us accordi ng
to daim1l oPrz?Cl\BHé:laé?% i $A 19, ERRARCEtaFRIS: MAFSREARS OIS i RERCHOUS ngl e
frame-Ilike nﬁ@harl heompgurdp; edenpletiag ﬁﬁud@rmtloéx of &al\-':\iﬂewater— g
sem conduct or, esti n par.at us accora n to arm5 erein, sai
Chi cknoss adifSeLYE s SemeRdnaRh < hEEHngr ERIH, Plppper e Fevnd o aiids
menbers dif f vader-imsoluble precious metal compounds with a reducin
15 to form free precious metals on said support, characterised

in that, while said impregnated support is immersed in said

fixing solution, said impregnatéd support is tumbled therein

for at least 0.5 hour.

20 2. The method of claim 1 wherein said gold is present in
an amount of 10 to 70% by weight of the amount of palladium.

3. The method of claim 1 or 2 wherein palladium (II)
chloride, sodium palladiuin (II) chloride or palladium (II)

25 nitrate is used as a water-soluble compound of palladium and
wherein auric (III) chloride, a tetrahaloauric (III) acid or
an alkali metal salt of a tetrahaloauric (III) acid is used
as a water-soluble compound of gold.

30 4. The method of claim 1, 2 or 3 wherein said support is
tumbled in said fixing solution for at least labaw® one hour.

5. The method of any one of claims 1 to 4 wherein said
alkaline compound is present in a molar excess relative to

35 the amount required to convert all of said water-soluble
precious metal compounds to said water-insoluble precious
metal compounds.

6. . The method of any one of claims 1 to 5 wherein said
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t hi ckness stacked one on another, said frame-like adjusting menbers having
approxi mately the same shape and di mensions_as those of said perineter
frame. 9. The semi conductor device testing apparatus according to
Claim$8, wherein said thickness adjusting means conprising the plurality
of franme-like adjusting nenbers stacked gne on another is attached to that

abutment” surfgeeoplo ?ﬁ'u%lge%%‘élo%%e%éﬁaﬁ Qindbi £ | Sat esbandb d a

agai nst that portion tomwal |l of, the constant te?rﬁ)egg

chanber surr@&karlngesemwaﬂsm ngS Presentq inpangdOubty 4 otcche
testing appargbiaracaeidi B8 airafinencSmpshind ctd &edsh tironk eaaid austiang
nmeans conpri sr ng{ntthe pl raI ity of frame-1i ke adjusting nenbers stacked one

on anot her rem deréd | 8 thit L portion of said bottomwall of the
const ant tsrrperature chanber surrounding said opening which is to be

contacted by ar d d%[ ce %%(a If!fc aqﬁppéﬁé of clalﬂlé 1Tp_g geq}h%ggiqptégld

devi ce testing apparatus accor 4, wherein said
t hi ckness adj fdwing m&nsleomnmnlm rﬁé\}rdalarlﬂ‘?ldﬂeaﬁ?’ﬁg?ilﬁﬁ e myesent

different in ;L aNeSunt! oK HmeRSLRANURY 5VY dfS thlel A 1ethd Bt Nedid

abutment surface of sald device specific adapter which is to be abutted
agai nst t hat EHPPPG'FF-of said bottomwall of the constant tenperature
chanber syrg oundi ng sar d openl ng, the surface of said device specific

adapt er opposi te fr t.supf p SR

hol di ng sai d 8thi ck %jhﬁ ﬂ'@éﬁsst‘gﬁgﬁé%o%g#é § iIi‘xu‘#rtgace g%ltlt at
when one or npn:esefnti He ralmraaﬂorum: &fo ad}mmﬂen@trrdrﬁ?eﬁts 75(%0@@%‘-‘3191@’%1&1“&?

t hi ckness adj Wt odry Or are renoved fromsaid abutnent surface of

sai d device specr ter to adjust the thickness, the renoved
adj usti ng nenber or rrerrbers may be held to said surface of said device

specific adapber opfRsiddtHdPrB Sk Ay abuemait éur:‘tmcel to 8 wharelhe the

sem conduct or devr ce testi,ng app rat us ardin , [y‘\%er id
t hi ckness adj Yoiig Afafd i m5d °?)'1 ’% oé rarre °| 1% adj‘gts?'rﬂgr%

menbers di f f eveliumen off Rihek Haps eginaxtiest] supepomt.anot her, said franme-like
adj usting nmenmbers having approxi mately the same shape and di mensions as

10. The method of any one of claims 1 to 9 further
20 including impregnating said reduced catalyst with an aqueous
alkali metal acetate solution and drying said catalyst.

11. The method of any one of claims 1 to 10 wherein said
impregnated support is tumbled in said fixing solution by
25 being rotated in an apparatus rotating at from 1 to 10 rpm.

12. The method of any one of claims 1 to 11 wherein said
water-insoluble precious metal compounds are reduced to free
precious metals by contacting said treated support with a

30 reducing gas.

13. The method of claim 12 wherein the reducing gas is a

hydrocarbon gas.

35 14. The method of claim 13 wherein said hydrocarbon gas is

ethylene.

15. The method of any one of claims 1 to 13 wherein said

porous support is silica. -
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those of said perinmeter frame. . 13. The sem conductor device testing
apparatus according to Caim3, wherein said thickness adjusting neans
conprising the plurality of frame-like adjusting nenbers stacked one on
another is attached to that abutnent surface of said device

- 28- specific adapter which is to be abutted against that portion of
said bottomwall of the constant tenperature chanber surrounding said
openi ng. 14. The sem conductor ¢gvice testing apparatus according to
Claim 3, wherein said thickness adjusting neans conprising the plurality
of frame-like adjustlng nenbers stacked one on another is attached to t hat
port| on ofs B albaliigies sdndkalime ¢ bmnaund d eliloride_a:

w00 g 58 S P k1 RO B T8 ey ©

to O ai m loonyagkds] WashitigGaidRinsHenas fenity mmoﬂ&maﬁ@mﬁmgaﬁm@a@woﬁlmé y
of adj usting nenbessd erent in thlckness stacked one on another and is
attached tFUPRERdsAth frevdpeing gastodformpyfree prilpdipmy padgeldapsantsuppa®yt o which i s
to be abutted against that portion of sald bottomwall of the constant

t enper ature chanber surroundi ng said opening, the surface of said device
specific adapter opposite fromsaid abutnent surface is provided with
means for holding said thickness adjusting neans to said opposite surface,
so that when one or nore of the plurality of adjusting nmenbers conprising
sai d thickness adjusting neans is or are renoved from said abutnent
surface of said device specific adapter to adjust the thickness, the
renoved adjusting -nenber or nmenbers nay be held to said surface of said
devi ce specific adapter opposite from said abutnment surface.

* [ L N S *
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