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FOR DRYI NG ORGANOBORANE COVPOUNDS FI ELD OF THE | NVENTI ON The present

i nventi onwpQaagsons a process for drying wet organoborane eeFRRXYIES60
BACKGROUND OF THE I NVENTION 10 Certain organoborane conpounds (boron -
hydri de conpounds in which hydrogen is substituted with organic rmi("eﬁ\i?e )
are known to be useful as pronoters in hydrocyanation reactions. A\ .
commercially inportant hydrocygppki Op INSENTRYNE hat utilizes these
pronoters is the conversion of pentenenitirile conpounds to adiponitrile.
For exanple, U PROEESEHOR DRYINGIORESINOBERANE COMBOUNDSydr ocyanati on
of non 15 conjugated ethylenically unsaturated organi c conpounds, such as
3-pentenenitrile, in the presence of a nickel/triaryl phosphite catal yst and
a triogganoborane conpound PINDDIGF THEINVENTIONhenyl borane, to produce
adiponitrile. Adiponitrile I's an rnternediate 1n the production of

hexanet hyl ene dh@picsant inyvepijpnersems aqrprsse fir dryipg pshetgenghering al so an

i nternedi gh e dihgthe production of caprol actamand nylon-6. 20 Organoborane
conpounds are easily hydrolyzed. For exanple, triphenyl borane

hydrol yzed to di phenyl borinic and phenyl boronic acids in the plmu”mmmmnmn
water. Even at |ow tenperatures bel ow 10 C), tri phen,y;9 Qrane
will slowy hydrolyze t 3K NAYORSr oni ¢ acids wth trace
anoun (e.qg.l t nes, the 25
hydr of@si S rat gegiagjr?f%‘ 8@%{3%% %ﬁ@@aég%ﬁqg cﬁ}s@ic%lgﬁ’ﬁ%ﬁr%s BS%] %Pr y

or ganobor hydroganip cusstisutedivith odganicdineidties) aps kovreiobeiudefy & proyanas inon
reactions ecause many. hydrocyanatj gn reactions occur. at el evated

t enper at uP¥ToCYaRAIHEattiarsn & GAIRERGlly iRpont bygrosyanation reseiiemibBor ane
conpounds i | ; | | . Lirogen | eads
to degr adgﬁl%%%%sggg&n@%éﬂggg?\éﬁﬁ% gf%ér}]%%\réglﬁ?laeg? g]p %nc%ﬁ%gn’g%@?l% c and
bor oni ¢ atpriexampde, &. SeBatent 3,492 18 descubasaguiocass fdrdydmotydmtiomof aoypr oved

th f dryi ds that inim th . ti f
Coch hacet e AhAPRRaR! ShepFOHD e opouls Boh s SesneRiTatn 2e-cu
BRY EF DESERIfRHAN 67 el RRAYENESTRE B £ £OBRSbBorake {obohdur es i n

which like reference numeral s are used to indicate |ike elements. Figure 1
depi ct s apearderusuch@s traphenylbarpnedto preduceadiponitre. Bdipoaitpledsent i nventi on.

Figure 2 o a distillation.,colum for.carrying, out the nmethod of the
present i ﬁj\%/geﬁr[e?i%ﬁ? mg‘?ﬁ %ng%m}l&%@e&!n eP?\ﬁ)ﬁW‘%ﬁl#ﬁé"é? EYBRTChvention is
a met hod @fdigoitEd ib @lsvah @itefnfedit@in¥at pRIdadAGDEr APRIdtark ahPAWBAL6. coNpri si ng:

(a) formng a mxture by m xi ng the wet organoborane conpound with a
20 Organoborané compounds are easily hydrolyzed. For example,

for exa

:hz.' ...1!

| e

triphenylborane can be hydrolyzed to diphenylborinic and phenylboronic acids in the
presence of water. Even at low temperatures (for example, below 10 °C),
triphenylborane will slowly hydrolyze to diphenylborinic and phenylboronic acids
with trace amounts (e.g.10 ppm) of water present. At elevated temperatures, the

25  hydrolysis rate significantly increases. It is important to dry organoborane
compounds which are used as promoters in hydrocyanation reactions, because many
hydrocyanation reactions occur at elevated temperatures. Current drying methods
include exposure of organoborane compounds to hot nitrogen and molecular sieves.
Use of hot nitrogen leads to degradation of some organoborane to undersirable

30  organoborinic and boronic acids. As aresult, there is a need in the art for an

improved method of drying organoborane compounds that minimizes the production

AN

*(G00002*

of such undesirable degradation products.




solvent in which water is inconpletely soluble and which solvent conprises
a nitrite conpound; (b) allowing the m xture of step (a) to separate into
an aqueoug,Phagsrand 15 an organi ¢ phase, which organic phasgywesRishsSes
substantially all of the organoborane conpound; {c) separating the agueous
phase fromthe organic phase; and (d) distilling the organic phase to
renove water which may be contained therein. 20 DETAI LED DESCRI PTI ON OF THE
| NVENTI ON The present BRYERDISCRPPEFROINORTIRE DRAWINGEOVIi ng water from
wet organoborane conpound. The expression ~Wwel or ganoborane conpound” neans
an 25 or ganoboThe®rawimgeonsistaief two figuras sowhish dle véfetenoganumeraliyrs wsed wet
. organobor ane co unds can he a cih.ated with. 5% ta 25% wat er. by wei ght.

Br of 6r 1 od P RGHABHO AN aRa Sopic FIRSFALH B Shrkitng St BE sEralBeyT) Bor ane,
tri (mesat ghe/prbRAt AREntide IKigirk PAUeplord A Higk@ARN chluntPfop baRYihg Bar ABe,
tri (paranet hoxyphenyl ) borane, tri(parachl orophenyl)borane, 30
tri (par af meat rthe pissgndaveniydieny | bor oxi n, di phenyl (phenoxy) bor ane, and
phenyl (di phenoxy) borane. An especially preferred organoborane is
tri phenyl borane. The wet organoborane conpound is dissolved in a sol vent
conprising a nitrite cOpRONSUNMMARYGE THE INVENTIONNe sol ution.
Preferably, the solvent should have a boiling point of 20 to 200 C. The
sol vent shoul d The peasenttingantien ds 2 Bigthadtod removing waser from 8woborpamboRoe 1
[ 25-4 sol ubi ] i Preferred nitrite conpounds include 3-pentenenitrile,
4- pen?gne%f)ﬁgf){lﬁe&,’X%%Eﬁ%%enteneni trile. A mxture of two or nore of the
pent eneni tril e (gompdordag BRyixtee big gdking Heseetvrgdndbeanac@np@indwititda t o herein
as "pentenenitriles,"” "pentenenitrile m xtures" or, "m xtures of, |
pent eneni SPiVeRiSN wheghwatenistingompletely solublgsandaviich solyent camprisss agutrile
but eneni trc:D{n%u Qentanenitriles, nethyl butanenitriles, butanenitriles, and
acetonitrile, a%o may be used. This solvent may al so contain additional
conpounds t hat (by e rnilswiry the wiixtiare dfestapi (b) fotseparateintorad. aqi¢res phawdintli onal
conpoynds serve,as co-sqlvents. Preferred co-sol vent e cycl qhept ane,
cycl oﬂéxar?&or&@“hé%aﬁ?l e preARiS ?Seﬁﬂpﬁﬁﬁ@ﬁé?tlﬁ&ﬁjﬁl?e ﬂ'éﬁ'&ﬁ’é’,rglﬁent ane,
toul ene, apgBeREene. An especially preferred co-solvent is cyclohexane. In
t he present |pnveﬁti on, an especially preferred solvent conprises a mxture
of pentenenitri(tles (Eeparating thg a@pens pesa fioni the organit phasé;@hdxane.
Preferably,,the rati f cycl ohexane to pentenenitrile is, 0 to.10 by
wei ght . A pref dif eq siling tE OB ERS RaSPEv R RARL REIShAPRY b FtaGL, S by 15
wei ght., liRereinder to reduce hydrolysis of the organoborane conpound before
decantation and distillation, the solution may be maintained at a reduced
temper2®t ure, preferably between 0 to 20 C. The wei ght percent of the
or ganoborane conpound in solvent is not critical and typically ranges from
1 to 10% Water that is not mscible in the organoborane solution is
decanted. Any 20 r eDETAILE® PESORIPTEONORI THRINVENTIONr ane sol ution is
then renoved by distillation. By decanti ngﬁrmst of the water prior to

distillation, HhPEesgRYigvetioncancaaehBIslOd of repig WatenPMHetdi stil | ati on
is mnim i W i . t i P 10 that
can be uséogg?l grBnggé ??/@ﬁ%l{hgmﬁ? ﬁgb%%@%etﬁﬁlgaﬁﬁﬁlﬁg a%plg@a%egﬁ%%] conpri ses
a di sl viargartobotkand 2ompoitid veliclaist assupidiedwith 4atean @ ypicdl wetidrgatobanneol uim 16.
Di ssolving tank 12 contains sticrer . Wt orga rane .conpound

crystal s ZOPOBIGAT 2??508}%3%0‘?5‘51? é%éf’ Zﬁ%ggt]e{/‘g%{v%ﬁggfrg?%& to di ssol ving
tank 12, '&g%b&ﬂné@&nﬁé&ﬁ%@f&tﬁ?ﬁ&lﬂ%&ﬁ@ ¥RPaato1Rgedf stirrer 18. In the

case of triphenylborane, the solvent preferabl IS a mxture of 30
pent eneni ttri{thetstolyd)bdrankstri¢oritnddlybhorane hpﬁbmk@nml&qramwcl ohexane. Preferably

t he content.s of dj ssol vi tank .12 are kept | ow t enperatures, such as 10
‘to 15 C. [Ilﬂéoaﬁ%ﬂ% qﬁyghgqyrfﬁpgag&%j(p@aqhiqm&%gyﬁﬁgap%en Pgd to decanting tank
14, whgye ﬁiﬁ?arﬁ%&;ﬂﬁ?%l%@dr@ne@bh&%rbﬂn?ﬁﬁﬂér@l(ﬁhéﬂ&?)b@fhn@%ﬂoUS phase 26

(cont ai ni ng nost of
phenyl(diphenoxy)borane. An especially preferred organoborane is triphenylborane.

The wet organoborane compound is dissolved in a solvent comprising a nitrile
compound to produce an organoborane solution. Preferably, the solvent should have

a boiling point of 20 to 200 C. The solvent should be one that has low water
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wat er present in the dissolving tank 12}, and an organic phase 28. The
organi ¢ phase -3 WO 02/ 18392 PCTI USUL/ 2y60 28 contai ns substantially all

t he or gangipnagszconpound di ssol ved in the organi c sol ventpcgingkososigf! vent,
and a mnor portion of the water initially present in the contents of

di ssolving tank 12. The aqueous phase 26 is decanted and treated as waste
material. The organic phase 28 is fed as a stream 30 to the top portion of
di still at sQabitie). Wiefch@d nﬁtﬁléjéo?ﬁﬂduhéé nefhde QLMnéﬁtﬂl@m-ﬁént&%tﬂﬁ? tnf the
co-sol vent are ‘vaporized and renoved as overhead stream 32, which is
condensed2ipsnisoendtrile.c A Bikture op tvorioicmore afdlee/pdndensniteleroogPounds rody bs fed into

. dissolving ta 12, . anoborane.c ound. and sol.vent. are remved fromthe
bot £ om of TG erE R AR S BORRR PR IR Y G oef Gab
di sti|§at niRufal sFrmi@ures o SPdhehifigs. B aOMEr slailad, lsuchlanétprct i on of

~distillation colum 16 is to renove the final traces of water fromthe

or ganobor anienemiilesp betenenstitlesapentanenitriles aethydenienenititles dyutaneditdles] ohexane
o< oo g RS A S 25 T Bl P 200e0 o

the top portion I'ch ltlanlcauses t he
or gani ¢ pbaspowids ititat ife 16liseides wih arrmitie thigpainds Theeciddatonal cdnouaad um 16.
The columm 16 is divided into two broad zones. An upper zone 40 contains a

random paé®veas prxs@rends., Prsfreredge-sabvientsiara yclolipptang.giyclohexasieency packi ng

ringsq{nA ] d i terd uch as
Nor ¢ ob0 pisni SR, AT Bh e ReSbALTHE RGN, RAISE) o fhpert
redi st ri binagspetzallyBatfevetl ke-sblvestis €pslehekdnd. Sinahy pieeént Givhtibiuhor 46. The 20

colum 16 is heated at_its bottom portjion by the o_ut,fut, of a reboiler,
whi ch, it s¥epially prefermediplysnt seraprises A mixfuse pf pentensptries (RgludingSnobor ane
conpound L\ } i ' : ortion
50 of st rg%elzééht}ﬁgéj%ggéklégblté&?fé%\gﬁ?%#ag%}qéﬁm%P%:%gﬂ%x%ggnt? g%{l%ﬁ% t%isk'%)r eam 50
are parti & 0o Mepoweightd Apieferedratiodf tyclolmxahotogrenteoenitrde is2 tochHbym 16
bel ow, yapor . di-siri Qutor 46. . The desired product is 25 recovered as stream
36 s ch Height ol ardpHS refga b B R BB r R EBRYTS r ee of wat ot

di ssol ved qb@ntdtien 288 URRatidd) iR s%hﬁfoﬁ&ﬁ%%e%ﬁﬁtaiﬂ@ﬂea‘c §iréHut09@fe9’f AR@Ror ane is
tri phenyl borane, the dissolving tank 12 is operated as follows. Sufficient
sol vent, pmfetklydistyeepdhto@fehl (Thielveshtipsregutiefdhe orgahebatirsswimpionnd frank 12,

such that after. the triph |.bqr ane 3Q. sol yti is dried in the
distillat f@ﬁe@d? ﬁ?t}rf“l:[‘ﬁ?l at“ﬁgy%'@ﬁ]é'erﬁ?geét 06?153? II&?GI phenyl borane is about 25
W % The pent enggbt thid i€ RoCRANRCHI Mahé BfahdbRRWoIufRn'YE decaticih Alpe remai nder

bei ng gri marily co-sol vent (cyclohexane). The pentenenitriles concentration
i n t héldi sesiduahwpish e semainngesganeborage selution 15 dhengmoved by distillaonane

remai ns i i i . I

pent eneni {% fﬁg@ﬁgl@% tofa ivgﬁ%r e(?{h%ﬁhgt% @?‘1@%@?&%@?@8&? past¥e)

di ssol vi ngompond duragalidtilBdo? & midiraized.abl y, the contents of dissolving tank
12 are kept at 15 C, which_mnim zes the hydrol ytic degradation_ of

tri phenyl bor an&e?qrﬁn&nwé? g%&“éfdl:rfé?fé}s ﬁ%wméspaar@ 19rthaican e ysrd fok

tri phenyl i i ~» JThe

t enper at u:&gﬂigﬁga%ﬂﬂgg%g%?ﬁ%} %é/vd]gg?ﬁﬂé? %@]‘Syl%aEoﬁtrﬁﬁggg?%&%%g%tz’ ydrol ytic
degr adat i dacanting bemktidi minbagistiitatooneolinm 1 heDieclaingatnio? edregins & bierer

cycl ohexagg (a low water solubility co-solvent) serves to drive nost of the
wat er into®the decanted aqueous stream and mnimze water fed to the
distillation caysgbofané bONSHAALI A0 200 BIVEWZES ahd Bpticid cQbol0&gani cs 10
(cycl ohexane, pentenenitrile, and triphenyl borane) to It)he stream 30. O her
co sol veni24 arssigd o dissilemgdank 12 éxwhish thawtysialsere dissolvedtbarmeans obi | i t y

sol vents, sho K sim.larl 0C ohexane. .The rati o of recycle stream
36 1o pencingn§ AL Bkt bbeibosS BEBH G ey b r g A 801 20
rat1o3ps Eéﬁtfaﬁérﬁt?i%s, hiil e ROAbREAES praTélably WEIoBE Ak NBrefé HIRY IROE ARt S

tri phenyl borane, the 15 distillation columm 16 is operated as foll ows.

Over head of Aissolvieg tinks Zaare leptst lgwaomperatvrenistel 210 19 ¥5HCt he bal ance bei ng

2 2 et g, ot ThAofents SRRt (et RLASREGHREL Sule 8RS 31 05

val ue m niconterts afdlloWedite BEREAL L6 8n afoiBplitsa o Scad@sihihs YosPoRBE Ur €
operation to prevent air |eaks into the process. The tenperature at the top
of water present in the dissolving tank 12), and an organic phase 28. The organic phase

-3-



20 distillation colum 16 preferably is about 85-86 C, and the tenperature
of the bottomof the columm is about 128-129 C. The reboiler exit

t enper at uwe g2ag#a2- 143 C. The tenperature profiles in eachcaiusoopneso 40, 44
is virtually constant. The tenperature of upper zone 40 is 85-86 C, and the
tenperature of |ower zone 44 is 86 to 87 C. The useful tenperature range in
the distillation colum 16 depends on the residence time 25 in the upper
zone 40. Poek@ding ehBiESiany 6ll ﬁ%ﬂﬁ‘% bb&n@b&hﬁéﬁr@ddlséaﬁfeaqﬁﬂléd?gam&onbl ne
short liquid residence times with proper vapor-liquid contact necessary for
di stil | at seJmentgné cofsokyant; am emmeertivh qféhfkwmgr watiallyprasept inghe zone of

- packing is_not, ¢ ng.as short resi den proper
vapor -1 i qu?lgelgﬁ)ﬁfdﬁo ¥181g%%ﬂ(s]?' gqhgtalq%??ugpgﬁierc%l 1P ge?ﬁg eﬁit &33@8 .GHE@% random

packi ng v @iagdtal. SThe!6ilgkhie phRRCIS iB Ged 5 aheOmB toGlid fobGattiondst dBilhes as the

- residence tine for the liquid in the upper zone 40 is short. Random packi ng

is prefer P@]&}mﬂo‘ﬁ tIndistibpiden edwan 46, wafer anamostiof theecadsadeant pregraperizedconpl et e
d h th
o w1 Al FeiRlyel A0PURED sucHlg, {ARHTCUNAERGRT, Bondeifct 4R8BS £

possi bi | i facycle sfrems 3W;’:1\T5/chhfiﬁfeﬂlmitg dCb@&ng&ank VIO OZ¢ah8B&2andéohigdngd and5. ~1r U
to the base of the col umn, re it could cause hydrol ytic degradation of
the tri phéﬂVFfE@FeaW@OVﬂ@oﬁm@QﬁV%Oifélsﬂllétﬂqq ¢olgrea 1cr oss t he top of the

upper jgone 40 ms, it is
essent ?al f ox 3%5‘”‘3“3%‘6%‘??? ;l*{%élreé?cdgé %@%@%Pﬁg@nq% T ﬁg{%lpﬁloé &ﬂ 'ﬂed evenly
over the fiaelfumgon dhdistiflajionctolunanls fsdv edrsovtoihe fi hhletratapef wﬂt@ﬂﬁorﬁﬁh@f

distillation colum 16 through random packin A suitable packing is Norton
15 | MTP hPEReRRRs aiddp ca%ma&a@ ltrlpﬁ'@fspro Rer tvg‘ﬁer(ﬁ@rﬁyéh’lhf’ﬁ”@@@ss Product s

Cor por at i 9 oy2d GveliRsd 5155@1'6 ﬁﬁl@(; rThegi’ @%@838%&9 rod: duiltg'i'ﬁeqo hen is

redi stributed by I'Iqui tor an tri ocated bel ow t he
random paphitiog,of be]fumneléemtw&nclngfeteﬂdldudmﬂor Foeemsebthehrgahicqhatesdne st ruct ur ed

Ki | SP At h i | 175 t
PackLls | BRBHRP adies e @st-sedton BT RG eplpp, 8 0 Tad Selfing T it Sl 4 eBF Lo 16
Vapor fromaaaezoﬁ@sb%ﬂ fper Sot £ EonbitsLraBY6R ipdciaff afferlal QubPid QsG] t he

structured packi ng section using vapor distributor 46. Varyi ng the steam
fl ow cont ﬁéI]MTPrh?gltl efﬁmn&ma@ﬂmﬁnmslr dnlaves zomxfreeoniains 8 stmatwred onduct ed to

conpare th S h t 20.25 nerhod with that of the
prior art pﬁ%ﬁ e%s;ﬁldi nﬁ?‘?ﬂ@égﬁ Pidﬂlr?glﬂbegb"%%qnef Pf‘eallqutl spective
abilities cbl%ctﬂr)énd@éd1§tﬁb@tbﬁw| BélbanBe loWe oS 1sl dehpdF dielibRfoPdEC TRe Wer e
compared for water content (ppm) and nole ratio of diphenylborinic acid to

tri phéfyl sokamel6 iFheated atits @t@f@qrh@i bythecpuinit oha rehwiies vdathoitsdfads show t hat

t he produ res t, Qgg
degradat i gl%at%&r P)duc%rpl %&FQ ! lIrlluelgp 89‘5%%1[1 o‘?@ﬁ%ﬁ}é?ﬁ% tﬁﬁs)l e Ratio H
O (ppm Pmeﬂndmwd\komahb ﬂotﬂim dfdoﬁﬁnj?ﬂﬁov\ partio) 50 3P stiath 4%is fedto@ 021 18392

VWHAT | S CLAI
reboiler 52 in which the contents of stream 50 are partially vaporized and returned to

——

the lower portion of column 16 below vapor distributor 46. The desired product is
25  recovered as stream 56, which contains the organoborane compound, substantially
free of water, dissolved in the solvent.

In a preferred mode, wherein the organoborane is triphenylborane, the
dissolving tank 12 is operated as follows. Sufficient solvent, (preferably
pentenenitriles) is added to the dissolving tank 12, such that after the triphenylborane

30  solution is dried in the distillation column 16, the concentration of triphenylborane is
about 25 wt%. The pentenenitriles concentration is about 70 wt%, with the remainder
being primarily co-solvent (cyclohexane). The pentenenitriles concentration in the
distillation column stream 56 is such that the triphenylborane remains in solution at

ambient temperature. The cyclohexane to pentenenitriles weight ratio in the
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PCT/ USOL/ 2s=4C0 1. A nethod of renoving water froma wet organoborane
conpound, conprising: 5 (a) formng a mxture by m xing the wet
or ganoborggaaesmeound with a solvent in which water is inGgRARI®ISLY SOl uble
and whi ch solvent conprises a nitrile conmpound; 10 15 20 (b) allow ng the
m xture of step (a) to separate into an aqueous phase and an organi ¢ phase,
whi ch organi ¢ phase conprises substantially all of the organoborane
conpound; dfs6lvingRakak hﬂ&ttabmawa%%lypmnieh&mffdﬁg%om M@E&%&%‘g and (d)
distilling the organic phase to renmove water which e contain
therein. 2 15TGeWhn§h nnmn@iﬂesdllah}’erlW‘lhéﬁ@adatslns}f tl(ipl)enlylbomef ormed in a
distillation c n ReL. zpne an Z0 wherein the
mxture is int %Breée P?’gle{j:f}b@lg og%a}qg Yrng ﬁgngli'eé‘éw’r% '??ﬁ colum; a
maj or por Heantind taﬂ@tl@ﬁs QISHﬂét@d ﬁ‘ﬁﬁwllbﬁ'sS@thdmpé}Mﬁt% sh8ultl HEREFCoR! OM t he col um
--as an overhead and t he organoborane cogPoun I's renoved fromor bel ow the

€

| ower zongresgrablli@bew| Lrfn to preveri hydrol wisdlegradaticon of the Wwinhenylhomahe kdhe ent
conpri ses L nitrite c o od.of claim3 wherein
Che sof verifaplsiBF ieBafe Hbldin ARSI Ren crmplng st St ket one
co- sol veninosed ke adtet imotHeRecgitol fyueonsitihn hdFhinditizk §ex F0Eto thexane, and
benzene.- 5, The net hod of claim4 wherein the organoborane conpound is 30

tri phenyl distiltton qplunpp 46. r’r@b’ﬁ@h@‘@ﬂe alsaminimiggsdhelass phergamies i t e conpound i s

(2:;)’ so vengcyébh(g:ﬁﬁl%%&%{%@tﬁﬁ 2 nﬁ%ﬁ%@g@g%ﬁ%k%@ %{‘%12 ?ngte hod of

cl ai m 7 whsvaits sﬁdﬁiﬁasﬁjﬂnzﬁfet hexangrand @shee Yook ofatex aslabiditgsclvepey)kiengdi trile. 5
9. The net had .of, cl ai mqé% wherei n the upper zone of the colum conprises

random pa®Rrymilaty iheyqlehgeans ok rafo CZ‘@‘F BiEgAnE 30y pestenenifrila deadr ed
Packing.  g@eam 22 may vary over a wide range. An 80/20 ratio is preferred.

In a preferred mode, wherein the organoborane is triphenylborane, the
15  distillation column 16 is operated as follows. Overhead stream 32 has about 5 wt%
pentenenitrile, with the balance being cyclohexane and water. Preferably, the
- distillation column 16 is operated at 2 psig, but can be operated at lower pressures if
so desired. The 2 psig value minimizes column temperatures and maintains positive
pressure operation to prevent air leaks into the process. The temperature at the top of
20  distillation column 16 preferably is about 85-86 C, and the temperature of the bottom
of the column is about 128-129 C. The reboiler exit temperature is 142-143 C. The
temperature profiles in each of zones 40, 44 is virtually constant. The temperature of
upper zone 40 is 85-86 C, and the temperature of lower zone 44 is 86 to 87 C. The
- useful temperature range in the distillation column 16 depends on the residence time
25  inthe upper zone 40. Packed columns are especially preferred, because they combine
short liquid residence times with proper vapor-liquid contact necessary for distillation.
Use of multiple zones of packing versus a single zone of packing is not critical as long
as short liquid residence time and proper vapor-liquid contact for distillation staging is
maintained. Use of random packing versus structured packing is also not critical, as
30  long as the residence time for the liquid in the upper zone 40 is short. Random
packing is preferred for the upper zone 40, so that if the decanting is incomplete and
any residual two-phase liquid (aqueous/organic) feed reaches the column, the random

packing in the upper zone 40 will minimize the possibility of free water falling down
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50 in the base of distillation column 16. Vapor from the reboiler is distributed evenly
across the bottom of the structured packing section using vapor distributor 46.
15  Varying the steam flow controls the temperature of stream 54.
Experiments were conducted to compare the effectiveness of the present
method with that of the prior art molecular sieves/hot nitrogen technology for their
respective abilities to dry wet triphenylborane. The resulting dried products were
compared for water content (ppm) and mole ratio of diphenylborinic acid to
20 triphenylborane. The results are indicated in the table below and show that the

product of the present invention was drier and contained less degradation product than -

that of the prior art method.

Method Mole Ratio H,O (ppm)
25 Present Method 0.011 156
Prior Art 0.032 338
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(c) separating the aqueous phase from the organic phase; and
(d) distilling the organic phase to remove water which may be contained

therein.

15 2. The method of claim 1 wherein step (d) is performed in a distillation
column comprising an upper zone and a lower zone, wherein the mixture is
introduced into the upper zone of the distillation column; a major portion of water
contained in said mixture is removed from the column as an overhead and the
organoborane compound is removed from or below the lower zone of the column.

20

3. The method of claim 2 wherein the solvent comprises at least one

nitrile compound.

4. The method of claim 3 wherein the solvent comprises at least one
25  nitrile compound and at least one co-solvent selected from the group consisting of

cyclohexane, hexane, and benzene.

5. The method of claim 4 wherein the organoborane compound is
triphenylborane.
30

6. The method of claim 5 wherein the nitrile compound is 2-, 3-, or 4-

pentenenitrile.

7. The method of claim 6 wherein the co-solvent is cyclohexane.
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