"H e3eCL@(6TL)-1 | MPROVED PROCESS FOR PRODUCI NG ACETONE CYANOHYDRI N The
process for conversion of acetone cyanohydrin - H2S04 to nethacryl ates,
such as 5 10 nethyl nethacrylate or nethacrylic acid) has been practiced
comercially since 1937 and is based on technol ogy patented by ICl in 1934
(British Patent No. 405,699). Although nunerous inprovenents and

al ternative producti on nethods have beeh proposed over the years, the

acet one cyanohy o,w.\. HERES FO B FENBOSER TR v r@gﬂq{ nmet hod
for methacryl ates—and S
consuned in the production of nethacryl ates. Because of this) the great

majority of A roduction facilities are |qgcat.ed |-acent .to t hacryl ate
product i on fag:’h\%tﬂr%.ss tkiiorgSm?é\ro(’fiagqtomap Y F'Bﬁﬁ’g@%\i‘? glevﬁ‘éry{ggeécst"icgﬁs of
acet ong angdethyldh@BfMyl6% IR nféthacdfic Beig ahis Be@f pradife@ asmp@rokeyasnite 1987 and is

nmet hacryl ates, in recent éears as wel | as angoi n%@pr essure to mnimze

manuf act urbasesl eosehnologypateated by dEE in93f (B grthRAgnt Mot 4N npklvghrent s t o

the ACH p 3@%‘*2‘?“&3”‘8%%% ﬁw%gé?nz{tﬂpﬁ)ﬁﬁﬁ?t?&ﬁggﬁgdmvg ﬁpa@\rlagosea BYR 0SS

and provi peratio ner ci a purity H at least 90%
pure) for yeatsi thy adlbhecayandteydpn GAGER dovtereonragnsahe nhsteemnengroductiBy methed

Andr ussow process 2. B h u B-M A process, 3. As a - product of
acryl oni t rti%f g‘egﬂﬂfﬁ lzfg‘?si a8d "%ﬂb’ ﬁb‘gﬁg%éﬁﬁoq{%%é gr%@’e W?ﬁlg\%c%{?u?‘ﬁ(g}a&ﬁﬁr ussow
procesm ipré@icies of irethdbryla@RCBéANseSf thiglthE gleatdAgoli@ o METH pjodueidnefas)itied t h

ammoni a, in the presence of oxygen or air, Qver a precious netal catalyst.
The pr oducds logated gliacens frmethacrilate prodyiction Egilies-eam of hydr ogen cyani de,
wat er, hydrogen - Q1A q acted
R B B N N R i

ari ses froBedahs afdecredsingidemand for nastlyagelates iy rweent @edreras Wehlors oot @ picHMINg S
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A secorsl r aatl productibn proceszavHiet iniprbvededition a4paoity, doweascoste ued proeide bafer
Degussa and i s, known as the B-M A process. The natural gas and ammonia are
react ed oveRe™I%r eci ous netal catalyst, but in the absence of oxygen. The
products of thi @omﬁ@e‘cﬁalgnhi?ﬁ Budty HER ar st G956 Budh fdrheakMPIACRS@NLRT OCESS,
except that there is no"water, cCarbon dioxide or carbon nonoxide. n~~~~~~~
|~~~ nr oprodgcethe ongefrthige waysiani de is normal Iy purified as anhydrous

hydr ogen cyani de thr St i before it is reacted to form ot her
cyani de derivati vel's %‘&E&q{gﬁsg{éﬁdg%} In a third process, hydrogen cyani de
is forMed as a by-2prBythetDagnssa B-M-Aquadess n t he production of acrylonitrile
by the reaction of, pfopyl ene and a nia iii the presence of air. 5

Appr oxi mat el y one3po“iﬁ1gg¥ipmﬁ%‘r°§§g%§ﬂqQf@dlfc °Broduced for every ten or

el even pounds ofhembitlcominioniprécely, RAGICESS the nifisicwbrab&d, iadoladdand 99%
anhydr ous hydrogen cyani de before being reacted with caustic or other

materi al s. REAY @avFal ehe(PRIIAIY mEBaTe) Jeiberiaoria B eRreTate AR Iak es,
it woul d bgyRdyARIALRRMS ch@lySt The BRAMMS bf tAlsGeR PR GRS @futdd Db 7 Aydtogen
adequate raw material is available 10 for ACH production. In this way, ACH
pr oduc?3 oncyaaidgswatan higdrogenk carber dioaitd, eashontraenoxidek asewelpasctbe wireirteshakcesse

nmet hacryl a .nro Lon de . Al thao ACH an thacryl at roduction
Fac 11 e B ARnGs RIS bpdiBatb SRR e p R T ey o

mul tipl e HoNisaxygeesuesreuOdher asndricontamitanise@stindodeeniaited foemédiptthe fdctkdaN

bei ng produced far fromthe ACH production site;, this sityation is

e £ Dot ar Ty cass, g s fr 8 god TR s BydhgEen o gk afn

acryl oni trhpgyt ppggduct i on process. Because of its toxicity) the safe

transport of HCN to a distant ACH nethacryl ates production site is an area
of maj ¥ concer f speandaeashp mvolyingfagi el gag prd ammonia was developed by Degussa and

is known as the B-M-A process. The natural gas and ammonia are reacted over a precious

metal catalyst, but in the absence of oxygen. The products of this reaction are similar to those

of the Andrussow process, except that there is no water, carbon dioxide or carbon monoxide.
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‘The follow ng nethods for transporting HCN have been proposed: 1. Purify
the HCN and ship to a distant user 20 - transportation via truck, rail or
wat erway raises significant safety issues. 2. Convert the HCN to sodium

cyani de, ship the sodiumcyanide to the user, acidify the sodi um cyani de.
after arrival to release HCN (this may i%clude the optional extra step of
distilling the released HCN to renove inpurities (see Published

I nt ernat i onal Pat ent Appl.icati 7/ 45369 Al this thod is

ener gy and! REAWAfogEN FYAN §F\')%‘T'?%YGBHOE¥%2%“§¥, %dedo%g)y%‘l‘dﬁmo urce, then
ship the AfHifaBoRbdbiliRtredé®lto forld RRGRYERIBE HRVaMIA dr ke cyddids. OF wat er way
rai ses significant safety issues 30 (sonmewhat |ess hazardous than 100% HCN

but nonet hel esdngithjrd proeesathydregas pyanide is frrmed pea Dyipsadyetsor caipspduchisithel cost
(bui I di ng t H

nt ensi ve Bagielgh of i PRl eliioh of rrbilfer S AR hInGRBIEnE of ai.
capaci tsy) Ap;&okﬁnatcﬂy brh:epdund eﬁhycbbgdnhgarpdesqmbddced/mwﬂy ténoorplayen geurals of

i nproved process. for ctlon i S r sent

| vent | on d5r0R e pradhenl ioipise B atpu A5 ohiirar Bt sy e BEE! on
of acetonqegy&p@nyg&kﬁcQymhgqnﬁ@%gg|on of acetone and HCN under basic pH
conditions, the inprovenent conprising a netal cyanide

conposi tion 5 aBreauss ot @MG@%H‘*@W%‘@ ftlfﬁgetrf ar@etb@crylpws,ahwplr'iérbeas pect) the
present %ﬁ@%@e@up{oq}ﬂngg uf C;ﬁé 5SS of Fich 'Pc?? %d&&‘é&ﬁa?é‘raw EI(E:HEI% Q&ﬂﬁtﬂ@e

cyanohydr ess conpri ses anide to
react orQ fmmcr}gpnadhmnbnomehls mnAdﬁé{ odgetien ratescan d»e Intammleextamtqanfoetadl ng

acetone to the reactor, main i a.,te ratu f n 0C nd 50C in
The. react oFeePRAFTE D! FIk dnheanugs PRt EB o mand A fbopplbAL B greRatyiaies
mai nt ai Ni Ngrodudtidh ifAANGER afd dgmeﬂanyu&ateaaaﬁ&@x& t@énémbmemd@emmttme By 120
mnutes recovering a proau t streamfromthe reactor n’(EI’ISI ng crude

2

acet one cyuEey eeyld resulhin ¥rlepgtiroment thy reaeMGNdya\ﬂd?ﬂW fag ffoppthe AGHbr use
in the pr Oﬂcgﬁﬁd Hsf?é tgﬁggiﬂ?agn'b}{lnsaﬁa‘?ﬁ%dlﬂ oYrﬁﬁoJ»blé ethPH!desﬁleﬁ@&Paél ctg't reaction

to formecr atiron o e 15 cru puri i on of
t he crlfde poHhdtof pr mnlyﬂotl1trﬂaﬁroduntl¢mproc®acﬂeicme91f aploxanityothd isafg trtaos;mtt@f

present 'nﬁgﬁttlgg% GGG crryllates roglucpé sxtel ra%%?etal ?n fgfécgli%%tgno ﬁchxcal

m xed cyani S A oN D are
conposi ti omamufactardrstiCN conposition. The net aI cyanl de conposi tion

r ef er abl conpr.i ses an al kali netal c /an|
P y rrpThc follownr;\g methods for transpo ing H%

N have%een proposed:
1. Purify the HCN and ship to a distant user
20 - transportation via truck, rail or waterway raises significant safety issues.
2. Convert the HCN to sodium cyanide, ship the sodium cyanide to the
user, acidify the sodium cyanide after arrival to release HCN (this may
include the optional extra step of distilling the released HCN to remove
impurities (see Published International Patent Application No. WO
25 97/45369 Al)
- this method is energy and capital intensive
3. Convert the HCN to ACH at the source, then ship the ACH to a distant
user
- transportation via truck, rail or waterway raises significant safety issues
30 (somewhat less hazardous than 100% HCN but nonetheless significant
transportation safety issues)
- high capital cost (building another ACH production unit at the HCN
source is capital intensive and may result in inefficient use of total ACH

production capacity)
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20 NaCN or KCN) or an al kaline earth netal cyanide, such as Ca(CN)Z or
My(CN) 2) nost preferably NaCN. The netal cyani de conposition may contain a
met al hydroxi de stabilizer, e.g., NaOH The netal cyani de conposition nmay
al so contain water. Suitable forns of the netal cyanide conposition, for
use in the present invention, include: aqueous solution - e.g.,
commercially avail abl e as 30% aqueous NaCN sol ution 25 (Cyanco) W nnenucca,
NV); slurry (e.g., US. Patent No. 4,902,301 ); paste (e.g., U S. Patent
No. 6, |83, 710J)is wetintemkos tifeepresent idvéntioRad prolviddlan ifpibe2d gdgss farthguet t es and

granules (e.g., U.S ent Nos, 5,914,075, 5,674,617, and 5, 958, 588 30
e.g., corr&i’éordgf:té?‘]?f‘Aaglgﬁ“égﬁséegégd'g&lﬂr%“'dfw%‘of‘é’“@/ m‘%%éwefbﬁ'bmm%d

(W1 nm ngt @RoceédFbr 8 PrdeRBisiSet 2B EyRinoHydlih bylthe feBctheffatdtot ind HCRRGMRGT t

dry or non-aqueous netal cyanide and to rehydrate the cyanide when ready to
use (thi s bpsiepHdondjtipmsp the\i@grovemanticopiprising asaplyiigrignetak @prnide campesitioian 4
agueoug c [ e in mnd that comercial dry netal

cyani dg i é@h’?gg&é#‘nﬁggﬁé%ﬁ@?é&%&speC| al Iy desi gned contai ners which

excl ude exposuleatmhertspesy erpgreseat inventidn pycvides s piaedd fos theypgodusdapofogrudend i t
can absorb substant.i %I, clg%rgt.i ties of water c US'.% serious ’Ehi ppi ng and
storage prEBPENY2BRNYAriR. Wharsindhe Preshss COMSRIiReTrdrRdIneR M) YA QAELOS qr y
netal cyanédithg Dhyddbdef ¥ nid\REposHidN n@mlre&m;%smn%@&tmgslﬂfé,reac_torwpuI d be
“rehydrated” to nomnal 30 wt%to 40 wt % sol ution by adding a liquid

conpri si ngnairtaiaingdi temperaiprg of hehweend°Caad SQHdint the reagbf; IneietRmin pEaful ting
sol utian. L.es o suj.t abl. QUi fi.Sl {ncl . dei oni zed
nat or ) O e T T8 T B Pracr b s D B eSS Beglh 87 8L T
stream - ArROGinktes;irécHverily) 4 produdt stréanefréiithe eaaborompetsing tudelicatahe on of 10
these. The netal cyanide is preferably |low in carbonate and fornmate content
( less t h&¥PhydiiRos each, as neasured in dry solid metal cyanide):
preferably has ﬁe;@wuumn@at:&bh@c ARGy s@idbld for LSWnithe SoB&dtionREal S,
especially iron. The netal cyanide is preferably low in chloride content
(especi al Imethderylptes imwolyes theceqyianryistepss agacNpn woinima caidaAGH plabilizativreof thew

chl oride" N 68N sed. 10 o) eblﬁqgl CN may be made directly
from 'I](rgonac as tgﬁgﬁﬁuﬁ?@%}%poef%e%ﬁ%ﬁ 'f“s e P@Péﬂ&%m ication No. 0 360 555
A 1) - this milniherzasion keppotendingad teqresehd iovéntion] amadecAdHss farsed bptheosi on
oo aheaf B 3w PR AR B PSSR S04 RIS s dEHED 1 20
pr ef er r ed,cyhitib c@thpds@mntandan MCN pohpdsitidaei ng especi al |y preferred. The HCN
conposition may al so contain one or nore acid stabilizers) rganic

. | ] > e.g., O
aci ds or i nor gaiedneidlicyanidecmpogiion perferably compafesiap aikaligetaispanide, weh atet al
cyani dg COogRaS bl KON, BRY¥n ARARE edfh HeRMt finRiel Quch s éa(’@zl‘g& %Mg‘@@NPPE\%Et of the

met al cyani de conposition and the HCN conposition. tionalTy) water may

al so be f eueferbhydaGNathometabiyanidago@positign mak eordaiy ampsal thydroxisie stabidizer, |

process r i o I Sﬂﬁtt [ r cl ed
fromt heW%tCﬁf %Iﬁér)f]ﬁ lt'(}:a ?%ﬁwgyls? 5%{3&?}?%"V\?ég:&?:‘?%o?aﬁgkgﬁ'a rrglf; fa é,soo‘?g%nt ain
acet one andethi@yhnide covapasitiqns fos @sd inithe pregentrizivattiony alude: conposition. Fresh
acetone and the m xed cyani de conposi.tjon are fed continuqusly tq the
eactor, 30 whiaghequs selae g GoPRr aH s pellob aMsg O Sahon o g by
interma coils (CRadddewimReiueéa, NW); @ j acket about the reactor or by
circulation of the reaction m xture through a heat exchanger, preferably,

by circul ati on B (& rleackatens Ne 4£0%.80Dhr ough an external heat exchanger

whi ch al so ai ds,,g %L RO [ I .the tenperature will be maintained
bet ween 50 aangé'g'ogjﬁgggpiggbqsgé%%ﬁmﬁeen 10C and 40C) and mni xed

(preferably w twetgakedagt,dF.SrRatdnti®loce, 162.2@3)pf from 15 to 120 minutes, e.g.)

from20 to 80 minutes) to imz fficiency f er [ is
roni tored and I Se ety o St RUERGTRYS oI 6155471 Branf S 9B -
betweed® 7. 0 anc.&, dbmmasibllpawiiablaial Yol aveee 99. wik9aNdCN. (BuPéit (Wikhingehow
7.0, the reaction nmay stall and attenpts to increase the pH nmay result in a

|1 (
runaway reacti dpE) 3sd Degpsga (Mobile, AL)).
It is preferred to transport dry or non-aqueous metal cyanide and to rehydrate the

cyanide when ready to use (this providing improved “shelf-life” and being safer to ship than
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above 8.0, the ACH may deconpose. Various nethods are known in the art for
nonitoring the pH of the reaction mxture, and any such nethod nay be
utilized, including on-line pH probes, direct sanpling and 10 titration and
adi abatic tenperature calculations. It should be borne in mnd that the pH
of the reaction mxture will be affected; by the acid content of the HCN
conposi tion and the base content of the netal cyani de conposition. As would

be obvious to one of ordinary skill in the art, the pH may be | owered by
the addi t ifoeduk cfdhid@g] I shaaldbe bare @rgiaditieat asmmhetial afy mear ganide iaghighedssich
as acetic acid or, H2S04 or H3P04. Conversely, the p 3/ be ra| sed by the

15 addi t i G9NBIMess Pspacially dasigned containess WHVGF&S%P%‘}"P@S‘&“ AFEEPheRier. Ca( OH) 2

or My(OH) ZAnfiyd88d RaCRs @gf&@&ge A8 $ dan 1B NIRGNEYN Gaftfied Bf FhleY cadiiigne)
e.g., trlnethyl amne, tri'ethylamne or tributylamne, or an al kanol am ne,

e.g., tri esphamhmﬂgeandat%wmoléem dueetogakm&i@meembcdlalebtawmddlbgm geeivtich as

acg;[ ICEIS‘; ﬁ;cf Ty e Cgaéu n%}lﬁ eeltng%ne IS w trplg n'1e§al cgﬁjn%iez%gs[ &eggend{j ft%{f/&ﬁ’# Plé nreﬁ)éqr%]te@St

Becguse t he nbgmmn B@g/t‘ro&o newossﬁbiuen gy\d&dm@aaqmdeom@ntmg)m&_)eétihectkyrtud& ACH
pro uct nust e tabi ]z t acl e, Jg. an or nic . r an |norgan| C
acid) pr efréﬂ%lavf %‘Wtﬂqa ing thefesudfing g%wte%t Exgmpless @Lﬁuaa@%\*awgéampama%. dify
the crude ﬁ&?ﬁ»muuee dé&ukéathe;t heyairbgl tﬁe\fVAbrﬂpurmc%a@ﬂﬁ*abessf(& the range of

between 1.0 and 2. Dependi ng on the type of material used to maintain
t he basic \pﬂerézrcetonelﬂ@éetmaan— BYyertte ip a@fhu@rstOﬁ’aﬂg/AC&mq@r)ar p eembinatddn ethe aci d
addi t| cﬂ?ste require renoval fromthe stabilized crude ACH This renoval
naytyplc y be acconplished by filtration. Purification of the stabilized
crude ACH i s t HEime maalfoyamsdelis prafpiabBl by in b:yborraee aurd fmmae dorgérnitl(lless tlang,5 t o
yield a product A ACH of grea han 90% it f er abl rea er than 98%
30 purity, %F%‘W freyeasu ﬂé'é Ylsﬂhﬁ Metay F i ﬁé’&'Pk}li‘agf‘é‘E"%ﬂ@H

purificatiga g feouehheedgdsfialigadhng the stabl I ized crude ACHto a
l'i ght-ends stripping colum where HCN, acetone and sone water are renoved

overhead and re et ayanideis prefarebbyrlowm ehlerideeantans fespeciatlyl ibtemeaid are t he
sent tp a amgY ?HLIA@IQ &%ﬁ%}@l’l‘? aﬂaﬁl@elorvﬁgﬁb{q SN & Be%s%&[@eé( §8'uce 6 under

vacuum I'onal fehova oncentrate ts may a ected by
filtrati onNaﬂN ion thetNe"Nd uray be oeatle divectlyrfream Tadn@s aghtie Eapypea@BhblishedPatétat ent

No. 3,700, 718. dj.scl,0s process .usi |trati ei once

P tor ed, " SRAhTLRSERsT oAl PR Pe spnia) Frg R B and B et et one
and hydr ogesiroshai@Rinfi®Bainhss QeI MCHGHAMER dh RocesO@fuiprBas. t O T ecover
product ACH, the resultant inert gas containing unreacted materials is then

returned to theldCNeoRPESition BAY 8%‘1‘%‘8 whterrlthaieh BSRY 9f o least,80urt& pwiY i hen
recyclgyl tgrefeh@dShith RRERBISHER- fpuh@l lﬁlrfglﬁ'sﬁ&@flly%réf@fr&ﬂtl‘hg ?iCl‘k—Jc&np(Psﬁ‘&\%a)]\b

4,130, 580 di scl oses a process maki ng ACH wherein sodi um from NaOH "I
renoved frdpe ednsaie pugier @E agidrstabi izershee. ugmamﬁ agids poinoregniexeidarrgeh ascasetic
prior to 556?5’5“173?540? pbth sulfuric acid. Purification of the ACHis then
performed I n suctessi ve vacuum distillation steps, which serve to renove
wat er, unreact e’ﬁheamembrr)emaadoﬂmntimnmyt dvenprisel rlem?Chito The seZ%ad nigooahbithar e

recycl ed to ¢ react.or to e the overall ACH process yield.
Exanpl e 1575% 996‘"] §PWPO%‘F°'¥'§’GLV’”§8§¥W%€N solution (1,623 | bs/hr of

NaCN, 25 787 | bsOptiorafly wadterm@ynalsot feld §d e rédictoR SRR wakeh winyitake(dhg @sbable 10, 000
| bs/ hr of an H feed (9,900 1 bs/hr of HCN, 85 Ibs/hr of water and 15

| bs/ hr of 478y, Prgess ¥alarpiseshdeionizad Mates W alerdrressnt in sraierizbeeydled fmmsharr of
acetone), g%rif&%ﬁoﬂys@%( it %Eyﬁécpm%ﬁglqﬂgy Jlﬁﬁgmtam acetone and HCN) or water

present in the metal cyanide composition.
Fresh acetone and the mixed cyanide composition are fedlcontinuously to the reactor,
30 which is cooled (cooling may be effected by any means, e.g., by internal coils in the reactor,
by a jacket about the reactor or by circulation of the reaction mixture through a heat
exchanger, preferably, by circulation of the reaction mixture through an external heat

exchanger which also aids mixing; and, typically, the temperature will be maintained between
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( 5,225 | bs/hr of acetone, 2,736 I bs/hr of water and 1394 | b/hr of HCN) and
5,465 I bs/hr of a 20 30% sul furic acid stream (1,639.5 | bs/hr of HZS04 and
3,825.5 I bs/hr of water) are fed to a reactor. The resultant pH of the
reaction mxture is 7.3. The reactor is maintained at a tenperature of 10C
by circulation of the reaction mxture through an external heat exchanger.
The residence time within the reactor is 90 m nutes. A crude acetone

v Yo G BRESUT PR Bhud LTI ol U R 485567

st abili Zedcsﬁ’déh@élﬁhe%? FreaM 3 8 190 hlieatLd. of, @rohi 20 {080 @Mtk Prom@G@MRE | nsol ubl e
sodiumsalts, and distillation to recover acetone cyanohydrin. The overall

yi el d of Glff(‘ﬁ!%b’ ACH is greater than 95% on both an HCN and an acetone
basi s. VWhat hi tone
cyanohydri n, ﬁhéSﬁo@éﬁggégrﬁr’ﬁlrl%goﬁ“&%?gﬁé@gg |“}letéimg %@gﬁ%c;?gﬁq%efoaﬁ&
((:(c): ;rp](c)s |5'Ej i qmefbmb?{ heeweendiQ aril E(B)mciﬁsepd:fm@lnhetw@nt ¢8rmpdJis Aon p?d)e!mv @.0¢ daa;:t or;
eedi ng acet one aj.d react or ntai ni.ng a reacto erature
o1 bet weerEsBoR b e bl Fblgiebse bR el ool A by 3 SHon ATGHE, 7%
bet ween 15 and 120, Mnt o A0 TeE T acover i ng a produst . stream from sai d
reactor conpri Nasigug methedware kagwn shipgait dor monitpsiag sheapid e5ths seasHen MEKtYs: cl ai m
ciaim 2. vhanny st Bkl SO g SR nf pr iy AP RRR 9
2.5. 18 4 titfkien pndabaimtia tamapeditvrg cabul@tlmsnitzhoumec bome gamihdabiatdhd pid of heoduct
our ity 5. en B S MR R R AR e P SRR Rl e 522"
t enper at urg@nieft deHhélhﬁlaheﬁmhﬁtc\oﬁ@Bsnﬂi&c Aandoddbe obvioukite ope oterdmaBCekill hith@ t o
claiml1l, wherein said reactor)hS%H is .mai ntai ned between, 7.0 20 and 8.0. 7.
The pr ocest bt H“r‘}‘n C!%"’“’é‘?da‘? 8 addifien of an acyl. g- gr’é‘éi@fgi‘l‘“crﬂqlq o FARHEHNed

et ween 7. i Btbnas Goa . acli ' 1SS BPRLIRS,CLOMCRG, iRy be rithiRIgile S2I

metal cyani dé conposition conprises fromO0.5 t0 % of thé total of
sai d nkt al additipniofle bassnpusbias i anetal hyldroaidd, ¢-EN NaOT dsPld sCa(0dh. oMeg(PHe; pr ocess
Hon under Basroh EftRlee 3R T NG HE AR R DicbarhiE GBI P Pre 2
nmet al cyamndﬁylammmmttxbmylaamnh anad—lﬂkhrmbmrpm; ¢. gometlnnbllammeeabhsmmlt &@., The
rocess ac 0. ¢laim9 wherein said nmetal cyani de conposition
(I?orrprl ses ’gg&g ngﬁl”?e@@mg AL pOIdRAiNL APt Said metal cyani de
conposi tion andAcSa?drfé ithNed e SédcioR i at- 1445t ARchibmettic. Andddt, PrfBhly in excess
>@Xh1w{ vqgl gb] X] ca] ca].ca] ca] ca] ca] ca] ca] ca] ca] cj a] cRa] ca] ca] ca)] calcalcal]calc
a] ca] c dPARPEONF i) ¥elflca)] ca] cal ca Ul chalcal w, =Gy) 8, Y
PX}xsni d_Z] ] ca] ca] cade%adseaﬂecéll&ﬁ,m@le@akgs@%f@pﬂs&%ﬁa&s@ tRl G@decRthal cal cal
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system, salts may form as a result of the acid addition that require removal from the stabilized

Depending on the type of material used to maintain the basic pH of the reaction

crude ACH. This removal may typically be accomplished by filtration.
Purification of the stabilized crude ACH is then performed, typically, by one or more
distillations, to yield a product ACH of greater than 90% purity, preferably greater than 98%
30  purity, which may be used in the production of methacrylates. Such purification may be
effected by feeding the stabilized crude ACH to a light-ends stripping column where HCN,
acetone and some water are removed overhead and recycled to the reactor. The concentrated

ACH bottoms are the sent to a dehydration column where the remaining water is removed
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10  exchange resin, prior to stabilization with sulfuric acid. Purification of the ACH is then

performed in successive vacuum distillation steps, which serve to remove water, unreacted
acetone and HCN from the crude ACH. These components are recycled to the ACH reactor to
improve the overall ACH process yield.
Example
15 5,440 lbs/hr of a 30% aqueous NaCN solution (1,623 lbs/hr of NaCN, 3,787 Ibs/hr of
water and 30 lbs/hr of excess caustic (NaOH)), 10,000 Ibs/hr of an HCN feed (9,900 Ibs/hr of
HCN, 85 Ibs/hr of water and 15 Ibs/hr of H,SOy,), 20,710 Ibs/hr of a fresh acetone feed (20,
710 lbs/hr of acetone), 9,355 Ibs/ hr of a recycle acetone feed
( 5,225 lbs/hr of acetone, 2,736 lbs/hr of water and 1394 Ib/hr of HCN) and 5,465 1bs/hr of a
20  30% sulfuric acid stream (1,639.5 1bs/hr of H,SO,4 and 3,825.5 1bs/hr of water) are fed to a
reactor. The resultant pH of the reaction mixture is 7.3. The reactor is maintained at a
temperature of 10°C by circulation of the reaction mixture through an external heat
exchanger. The residence time within the reactor is 90 minutes. A crude acetone cyanohydrin
product stream of 50,970 Ibs/hr is withdrawn from the reactor and mixed with sulfuric acid
25  to stabilize the same at a pH of 1.8. The stabilized product stream is subjected to filtration, to
recover insoluble sodium salts, and distillation to recover acetone cyanohydrin. The overall

yield of product ACH is greater than 95% on both an HCN and an acetone basis.
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A () - Olagﬁd}%gl?iéunm;a r>e51@\ ence Elme in said reactor of between 15 and 120 minutes;
10 (G) recovering a product stream from said reactor comprising acetone
cyanohydrin.

2. The process according to claim 1, wherein said product stream is acidified.
3. The process according to claim 2, wherein said product stream is acidified to a pH of
between 1 and 2.5.
15 4. The process according to claim 2, wherein said acidified product stream is purified to
produce acetone cyanohydrin of greater than 90% purity.
5. The process according to claim 1, wherein said reactor temperature is maintained
between 10°¢c and 40°C.
6. The process according to claim 1, wherein said reactor pH is maintained between 7.0
20 and 8.0.
7. The process according to claim 6, wherein said reactor pH is maintained between 7.3
and 7.8.
8. The process according to claim 1, wherein said metal cyanide composition comprises
from 0.5 to 99.5 wt% of the total of said metal cyanide composition and said HCN
25 composition.
9. In a process for the production of acetone cyanohydrin by the reaction of acetone and
HCN under basic pH conditions, the improvement comprising: supplying a metal
cyanide composition and an HCN composition to the reaction.
10. The process according to claim 9, wherein said metal cyanide compositon comprises
30 from 0.5 to 99.5 wt% of the total of said metal cyanide composition and said HCN

composition.



