RI.DES, - ESPECI ALLY FROM NATURAL FATS AND O LS 2 This invention

es to a process for converting nono-di- and triglycerides of the
fornula [err]-O([err],H [err]-O([err],H [err]-0-[err]. wherein [err]
ntical or different, are aliphatic-. hydrocarbon radi cal's or 'nono- hydr oxy
tituted hydrocarbon radicals having from3 to 23 C-atons, or mixtures
‘o¥ said glycer- ides in the | i quid phase with ammoni a yleldlng fatty acid

nitriles of the fornmula [err]-CN and gl ycerol "by passing gaseous anmmoni-a

optlonally in admixture with an inert gas at elevated tenperatures in the
presence of a catalyst. Fatty acid nitriles, whi ch are inportant
i nternedi ates for the manufacture of anmines, are produced by industrial
processes, preferably fromthe correspondlng fatty acids and ‘anmoni a in the
presence of suitable catalysts.” Thi's synthesi's, which has been known for
quite a while, can be carried out in the liquid phase at a tenperature in
the range of from[err] to [err] as well as in the gaseous phase at a
tenperature of from320 to [err]. Suitable catalysts for the reactionin- -
the liquid phase are, for exanple, zinc oxide and-nmanganese acetate, .for
t he gaseous phase al um num oxi-de or bl eachi ng earth have been proposed.
Detai |l ed i nformation about the aforesaid processes are found in " Met hoden
der O gani schen Chenie" Houben-Weyl, volune 8, pages 330 et seq., Georg
Thi eme Verlag, Stuttgart, 1952, and in "Fatty Acids and their -

RQEFSS FOR THE. NANUFACTURE OF FATTY ACID NITRILES AND GLYCEROL  FROM
ok

i

PROCESS .FOR THE MANUFACTURE OF FATTY ACID NITRILES AND

GLYCEROL FROM GLYCERIDES, ESPECIALLY FROM NATURAL FATS
| | AND OILS



e ; US Patent. 2,589,232 describes a process for the manufac- ture of
fghty acid nitriles by reaction of fatty acids with ammonia in the liquid
phase in the presence of zinc or calciumsalts of fatty acids. Another
‘peOCgss in which titanic acid estess20é short-chain aliphatic alcohols are

u as catalysts and, besideS fatty acids, the fatty acid esters of . _
short-chain al cohols can be used as start- ing naterials is described in US

" Patent. 2,993, 926. ‘'Wien, in the aforesaid processes, natural fats or oils
are used, theiéreavéattipnacied ated o shqptocdws nf 6at tynwer tingsmohe-,d1i-
isolated first in a separate stage. It has al so been proposed to react
natural fatandrtfaglyceridesstodi thed frimmoiiyalri ¢ al cohols by reaction with
amonia and to obtain in this manner the corresponding fatty acid am des.
Suitabl e catalysts in this proc@£51ﬂ1xcaki,wkanple, nmet al oxi des or ‘
calciumnitrate (cf. Japanese Pdtént Publications 70-35524 and 71-21846 and
Japanese Patent "Application 71- €3i140- (ﬂ@idﬂ y acid am des can then be '
transformed in known manner intd the fatty acid nitriles by dehydration in

a second 'stage. Japanese Patent QHgt@tRARpn 72-26921 propose a process
according to which natural fats can be transformed ipto fatty acid am des

by reactiorwheraial RghaRi,o &ndh&syr atenticyl yerrdiiferant i 3reemddipbatieon
the equilibriumas glycerol boric acid ester by the use of boric acid. It

woul d" be . deBY@xprarbon addsdlsalon aanprhydror Y- spbstibetadphydsosarpon

whi ch natural fats or oils, i.e. native triglycerides, that may _contain ,
itnor anount@défals having from 3 to 23 C atdms, or mixtures of said glycer-

rndu:irial Appl i cations", Marcel Dekker, New York,.1968, pages 909 -3- (E%%)
ot sk :

. ides in- the liquid phase with ammoﬁia yielding_fatty acid .
‘nitriles of the formulajR3(Rl,R2)-CN and glycerol By passing -
gaseous ammonia optionally in admixture with an ineri gas

at elevated temperatures in the'presence of a cafalyst.-

Fatty acid nitriles, which are important intermédiates fof
thé manufacture of amines, érelproducedﬁby industrial
processes, preferably from_the,co:responding fatty.acids
and ammonia in the presence of suitable catalysts. This
synthesis, which has been known for quite a while, can be
* carriéd out in the liquid phaée'at a temperature in the
rangé bf from 2509 tp.3SO°C a$ weil as in ihe_gaseéusiphase o
at a temperatﬁre of from 320 to 380°b. ; Sﬁitable.catalysts
- for the reactidh in the liquid'phasé-aré, for example; zinc
-okide and'manganese.acétateiffo: £ﬁe-gaseous phase alumihum
~ oxide or bléaChing eaith'have been pfoposea.  Detailed
. information about the aforesaid_procésées-aré found in“Meﬂﬁﬂen
der Qrganlschen Chénie“ Ha:ben-Weyl,. volume 8.,' pages 330 et seq.,
Georg Thieme Verlay, Stuttgart, 1952, and in "Fatty Acids and their
' IMStrial Ap?licétims“, Maroel’DeJdcer._', Ne\é'York,'_IQSB, pages 909 |



- or diglycerides, are directly transformed into the correspondi ng --<§éy :
fatty acid nitriles without isolatiog of the  fatty acid amides or- '
WL.hout detour over the free fatty acid or the short-chain-fatty acid
ester. Attengtssed. .t U Patentl 208, W2 deerribesn puaeessBEex ithh myudacs -
L 631 and #8te508 diaddiyoseeiad mpnbtesiefobyr eeatctigpmyal ddat fwvntagidsi ds or
Ry acids, obtained fromnatural fats, with anmonia to obtain fatty acid

nitriles, inwihb gagenix plmsthatliquédpphaser droftife anegones ¢€rrinen the
presence of oxidic dehydration catal ysts, preferably alum numoxide. In the "

speci ficati oas ealiedusnishlitmtof hBaytycecides ndndidersaqretesstiy whinbugh
t hey cannot be evaporated under the specific conditions. .In Exanple 3 of -

. GB-PS 416, 63tikaniicn apishsakerrs apfl shoot-chBapks 491t fealconelsf arast or

oil, palmnut fat and coconut oil w th ammonia at tenperatures of from 350

“to [err] in veedpesserdaliisthaiande beeidescrifisddy maidmi nblvg fatsyid

about the glycerol. W have found out that under the conditions of the

-sai d processacife egithang #f i shephpebainy adeobpdss apmhyba Hesedl agpstertng.

Hence, a valuable material is 1ost and noreover, the . ualityggé the fatty
5

acid nitril edngbaitead als nbe i deasrjbpdpanr 88 Fadrnh 41983 gar HBeBo| or

and odor. Fatty acid nitriles consti- tute intermediates and for further -

processi ng hit§h t8&ydaresiaidrprgcapaeseqhatadal Sl it P12 xpEAsGED s
purifying procedures are neceS§arg to renpve the deconpo- sitjon_prodggts,
so that the &BSv&TSeodaithReHE sOR kB ReSBOF tintd @b A RL Ly 208 & PUsEN
(Patent Spgc!tic.t%on @Q&=477i§63 ge rgc%%Fs%% Enomn i n which the conversion
of fatty aci 4SOPMALEGhiGinsksin a ara 88 _ :

- It has also been proposed to react natural féts.or
fatty acid esters.Of'monohydrié,aleohols'by réaction'with :
ammohia énd td obtain in_this manner the cofresponding
fatty acid amides. Suitable catalysts in this-ﬁrocess

. are, for examﬁle,'metai'oxides or.calciuﬁ nit;ate (cf.
Japanese Patent Publications 70-35524 and 71-21846 and
Japanese Patent Application 71-6614). Thg fatty acid

' amides can then be transformed'in'knoﬁn manher into the
fatty acid nitrilés by dehydration'in a second stage.

Japaneée'PatenE Pﬁblieation 72-26921 propose a pfoeeSS'_
according to which-natufal fats.Can.be transformed into |
fatty acid amides by reaction with_aiiphatic.amines; and
the glycerol-fbrmed is removed from the equilibriuﬁ as
glycer01 boric acid ester Sy_the use of boriczacid.

" It would be desirable for economical reasons to dis-

pdse of a'brocess in whiéh hatural.fats or oils, i.e.
nativé triglycerides, that.way contain minor-amounts’of

) mopo-_oh digljcerides, are directly transformed into the

corresponding_fatty acid nitriles without isolation of the



eghd in this British Patent Specification that glycerol can be obtaine
;If ycerides are used as startlng'ﬁEVErlals ‘An experi nent al
verification of this: process proved that only. smallest traces of glycerol
age Yor med beSatEE ArgH AWBGRSs B WO ’bs‘ii%I?BHPpPBSECI"?eoffr‘@eycf%r ¥ whi ch
cc m nate the, |tr|Ie obt ai ned. use ofégobalt salts of fatty acids

.as catalysts #&t C%HVEP§| Qﬁ£WWQﬁ99 L eche Ssgffriles i's kno$m from
S- P No. 2 637 P 864,571

(::]Jonvgﬁ glnz)nl of adlggie‘é’&t&e gn&g’é‘cséat‘gc}t‘%m %ﬁl?l’:‘r?édghl %Soﬁst%rs:l g;tthe usE of
eavy meta é cptal ¥gks s therefore the

i 6B 5T AT M3 pagl 1B s A PTRF o7 0%

?EJSSES?L|tho g duze f ¢#¥rﬁfrl4 S aso gi 6 18 cgr tﬂ? g t
yield and in SRRV ¥ e %n?ﬁl?% yaBed H|s° ﬁ‘v‘t 2

achi d t

mono- . di '_naﬁfﬁaff?fjgﬁ cRalisl ylidh AR 47 hﬁ?aﬁtﬁiﬁcmtﬁ%ﬁ%ﬁe{ ti{fes,
CH-0- ([err] H [ ERE] ggsk%ﬁrs] pmﬁénsa ura{%%miﬁ %%E\?@l o?'rqu‘ | glﬁf‘;ffo A €00¢

sat urated or TWONO- mul ti pl*e arbon

o i xtur os. obtobrg HFSReRel B IoRUIS ﬁgarggggag ol v o A gE

facty acid nigshhenudf g&%ef.orgﬂ%gréiegmem bkt S sfm'ma@aéﬁeus'

annDnla optlona I'n adm Xt ur
i' _ glycerides may be used directly although they cannot be-

|n “tHe liquid phase preferably is performed without catalysts It is J(}éa

evaporated under the spe01flc condltlons. In Example 3 of
GB-PS 416,631 and in Examples T and 14 of GB-PS 451,594
reactions of castbr oil, palm nut fat and coconut_oil with
ammonia at temperatures of from 350 to 400°C in the
presénce of baﬁxite are described. But nothing is said
‘about the glycerol. We have found out that uﬂder ﬁhe
conditions of thé said process, the glycerol is éqmpletely'
decomposed by thermal_splitting.' Hence, a véluable |
material is lost and moreover, the quﬁlity of the fatty.
acid nitriles'obtéinéd is noticeably impaired; espeéially
as regards_color-and-odér. 'Fatty-aeid nitrilés consti-
tute intermediates and for further processing high -
degrees of'purity'are required; consequently expensive
purifying procedures are necessary to rémove the decompo—
“sition products, so.thét’the.abd#e prbdess beconmes
completely uneconomic. |
From British Patent Specification No. 477,463 a process-
is known in which the conversion of fatty acids into_nitriles

in the liquid phase preferably .is pe:forhed without catalysts.



~ihert gas at elevated tenperatures in the presence of a  -6- catalyst, &4

whi cly conprises - -contacting intimately the liquid-glyceride with

a™l of at. least 200 liters amoni a per kil ogram of glyceride and hour at
tenperatures of from220 to [err] in the_presence of a salt of a car boxy-

l{;;?r sul fonic acid and a netal selecfeﬁ'Tron1the group of lead, zinc,

C um tin, titanium zi rconi um chromum anti m)ny manganese I ron,
n

T apra oo £ RaSsRL S, B bR Ent SRR L e
C
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of the invention .are . f ohNgef O rocessd

| 0- pafeﬁﬁqag__ b4 Eg%h?é Q% &rifflabio F QF ce

£$Lf%att§[2% % t(in ?éﬁzf Téf‘ggéLifrgﬂﬁﬁeroIhﬁ EaEB;zég'gne o

r err rom

radicals [e are erlve y aci avl ng ron13 to 23 -

carbon atomg,. o Fhe %l ;?@l“ c@u@’% Q@&n é‘giﬁ%ﬁ {oﬁéatctﬁaafhé‘i cerol -
strai ght charn™or they can be ranc ce or several tines. he chai ns
can be satUspich contamlnate the nltrlle obtained.  The use of cobalt
salts of fatty acids as catalysts for conver51on of free
fatty acids to nitriles is known from US-Patent No. 2,493,637
o o French Patent No. 864,571 discloses for the conversion of
adipic amide and acetic anhydride to adiponitrile the use

of heavy metal salts of carboxylic acids as catalysts.

' It is,therefore, the object of the present invention
to prdvide a one-stage process by-which it is possiblé to
produce fatty ac1d nltrlles as well as glycerol in a high

yield and in an econcmic reactlon time from glycerldes.

Ihis-objective is achieved in accordance with the
invention by a process for. converting mono-, di- and tri-
glycerides of the formula

CH,-0- (COR, ,H)

2
'-CH-O—(CORZ,H)

-0~COR

|
.CH 3

2
wherein R., R,, and R,, identical or different, are saturated or
mono~ or multlple unsdturated

hydrocarbon radlcals or mono—hydroxy substituted hydrocarbon
radicals hav1ng,from_3 to 23 C atoms, or mixtures of sald
glycerides iﬁ the liquid phase with ammonia yielding fatty
acid'nitriles of the formula R3(R1,R2)-CN énd_glycerol-by
'passing'gaseous ammonia optionally in admixture with an

inert gas:at elevated temperatures in the presence.of a



'raraghor contain one or several nultiple bonds, preferably doubl e bonds.
Chgf’ ally, they may be substituted with one hydroxyl group. Preferred
sta#ting materials in the process of the invention are, in the first place)
‘natural fats which consist of mixtures of a preponder ant - propor- tion of
ti a ycerides and snaller proportions of diglyce- rides and nonoglycerides,
a vich for their part are nostly, m xtures and contain different fatty

" acid radicals within the.aforesaid 11mts, especially-those having at |east
8 carbon atoms. There are mentioned, by way of exanple, vegetable fats

such as olive oil, coconut oil, paln1nut oi |, babussu-oil, palmoil, peanut
ol l, rape oil, Castor oil, sesane 0|I'_cotton oil, sunflomer oi |, soybean

-0i-1, henpseed oil, poppy oiI,.avocado oil, -cotton seed oil, wheat germoil,

corn germoil, punpkin seed oil, grapeseed oil, coconut oil and vegetable

~tallows; furthernore aninmal fats such as beef tallow, |ard, bone fat,
mutton tallow, Japan tallow, whale oil and other fish oils, and cod liver’
oil. It is likew se possible to use uniformtri-, di- and nono-gly-

. cerides either isolated fromnatural fats or synthetized, for exanple
tributyrin, tricapronin, tricaprylin, tri- caprinin, trilaurin,
trinyristin, tripalmtin, -tristearin;, triolein, trielaidin, trilinoliin,
trilinolenin, nonopal- mtin, nonostearin, nonool ein, nonocaprinin,

nnnolaunr1caﬁabyyt;sWhmchan@mnmﬂséaﬂycerldes:ﬁsﬁtégtiﬁgraﬁgEM§gggyln
- di stearool ein, dipalmtoolein and nyristopal mtostearin. Decisive for the

;success of the bhquidagdypeoddes wifthi fae floverdf et least tIGOPIOgeEsi on of

fatty acidmnitrile or of a mxture of fatty acid nitriles in a high purity
ammonia per kilogram of glyceride and hour at temperatures
of fram 220 to 300°C in the presence bf a salt of a carboxy-
lic or sulfonic acid.and a metal selected from the group of .
lead, zinc, cadmium, tin, titanium, zirconium, chromium, |
antimony, mangénese, irbn; nickel, and cobalt ASmcatalysts,
discharging the résulting.product mixture wiﬁh répid reﬁovall
of.the glycerol formed from the reaction zone, andnsubjecting

the product mixture t0 a phase separation into_a fatty acid

nitrile phase'and glycerol/water phase;

- Starting materials in the process of the invention

are mono-, di and triglycerides of the formula



s high yield with the sinultaneous production of glycerol in a high yiel (
ngzgg above all, three process paraneters, nanely the selection of the right™ .
o Tefiperature or tenpera- ture condbtaons, the rapid renoval of the glycerol :
formed from.the reaction zone and the selection of the correct catalyst.
{T®ensure a rapid renovalHetO+hEOBLyErol from the reaction zone a mni num
. junt of at least 200 ||térs of ammnia should be passed through the
- ‘reaction mixture per Kil raﬂr660§gyﬁéride per hour, preferably at |east
400 liters per kilogramDbpf glyceride per hour. As regards the anmonia
current to be passed thrighOtf@Rg is no critical upper limit, but
econom cal considerations will Iimt the amount of anmonia to_about 1,000
“liters, préf&-atiy Bobs| fernylaepnri Pgltata datdiy ceed derpdicadsr . capt
proved advantagequs to add tQ the gaseous amonia up to_30% and

advant ageold Faplacrd oy RufRQRENed dh e Hathib Al drradiemia PasSed .

- through, o I ner a for exanple nitrogen. Furthernore, in the process
of the inv&&éﬁ%ﬁlqqéi§3§¢‘d%EPspﬁngﬁﬁoﬁﬁﬁﬂfoQﬁﬁ 3%eds BAYIBE fERPePat ure

duri : - 8- i ] the . tJ i i nt ai ned _j he
of 1 1om 2200 31 GaTOon, af Bhan y Theo Ald ity 4. HdnfeRaboRavaRLBatsus (o

| th t i se, f t he begi. nni ro th d of t : .
-G ther confimmts GRS yRar CORaRANRI . SHEAGHIN | 9T HACY 0530 Blper at ur o
B 00 oo Sl PREL SR SRS TIGHIET] el £AE 8 BeCBakbE! O
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. o rated or contain one or several mu;tiple bonds, preferab;y
N | double bonds. Optionally, they may be Sﬁbstitutedqwith
one hydroxyl_group.'.Preferred-starting_ﬁaterials_in-the '
process of the‘invenﬁion are, in thé first-place,-natural
fats which consist of mixtureé of a brepondefant propbr—
tion of trigiycerides and-smaller proportions 3f diglyée;
rides and monoglyceridés, and which for their parﬁl are mostly
mixtures énd contain different_fatty acid radicals within
the aforesaidllimits, eSpecially thbsg'ﬁaving at least 8.
‘earbon atoms.. There:are'mentioned, by ﬁay of example,
vegetable fats such és_dli?e-oil; coconut oil, palm*nut”f-'
0il, babussu oil, palm oil, peanuf'oil,'rape 6i1, céStor
: - ,cotton oil L - :
"0il, sesame oil{[sunflower_oil, soybean oil,lhempseed oil,
poppy oil, afééado-oil, 60£tpn seed oil,'wheaﬁ_gérm_oil,-'
'corna'germ oil, pumpkin seed oil, gfapeseed oili;coconut_ :
.oil_éndlvegetabielﬁallpws; furthefmore animal fats such as -
_beef_tallow, lafd, bone fat;'muttoh tallow, Japan tallow;_.
whale oil and other fish oils, and cod liver oil. It is
.'1ikewise possible to use unifbpm tri-,'dif and mono-gly-

cerides either isolated from natural fats or synthetized,



fqua long time until about 30 to 70% of the anmount of - glycerol to be (}%}
expected theoretically are discharged fromthe reaction vessel, the _
temMperature is then raised, during the course of about 30 minutes to 5

hours, either gradually or con- tinuously, to about 270 to [err], whereupon

t Y eacti on iﬁopogggﬁ%gglwgﬁmyﬁfgfhlaE$f$aﬁ?gﬁgﬁ?hg%ﬁgg@?&gp'Th gs?gTion i

n .
j npl ete when no no hase’ passes '+

the'sel ection ehpbhgifal AntSldrafl HeEhFLYEeLAPOLHIRATAIR hhe LORASSAl,

the invention. ui tabl'e ca- talysts are ead ( ! .
titanium zir C@rianeﬂh,%&a@lﬁfﬂdi&l{‘t'gﬁfj’? ingﬁfﬂﬁnegﬁi.}%%‘a'i’en nCK@lan o £:9

- balt salts of organic-carboxylic and fonic acf-d e said catalysts can -

be also used yELER, | BoRoRt sy dfonddife 05 JalbAoCAPRERY K, C sBb 111

aci ds from which derive the anions of or esal al't's gre era _eﬂong
“to the fol | oWmignenPrRst ini,NRAd i A é’eri’@@g'ﬁﬁﬁh”aﬁarp%q lt'cfdbiaé:t',' id,
| “"doubl e bonds and

which the chain is saturated or may contal n-one or severa

have from 4 tod28teprebaedhl,y d gt SGIOPR 2hQ MRy rakkBbaamMi®od iy AGl ds.
preferably al kyl benzenecar b- oxylic acids and alkyl napt hal enecar boxyl i c

acids carrying oneDeecisgver Foraltid swsleess SopNthBeontoBRbige HHJRISs €geh
‘having 1 to 23, preferably 1 to 12 carbon atons; al kyl-sultonic acids and

~al kyl di sul f ontiteathdentiioh,l iine. aherpbsencbesnabkylratadi aalis A rn & to
24, preferably 8 to 24 carbon atons, the al kyl radicals possibly being
substituted wie¢h OF grobfipsnne efferfdt yy vadhd onet LH1EEOHR a high purity
(- " and high'yieid with the simultaneous productién df glycerol
'in a.high yield are, above ali, thfeé pfocess parameters,
_namely.the selection of the right temperature or tempera-
ture cénditions, thé'raﬁid*remofal of thé glyceroi formed
from the reaction zone and the selectioﬁ.of phe/g§€§f§§t.
To ensure a rapid removai of.the'glycerolaffom the -
reaction zone é'minimum'amouﬁt of at least 200 liﬁers of
aﬁmonia should be passed through the reaction mixture per
kilogramzof'glycéride per hour,.preferably at least 400
liters per kilogrém éf-élyeeride per hour. As regards.the
ammoﬁia curreqt to be passed through there is no critical
upper limit, But'econdmical COnsiderations will limit
the amount of ammonia'tb about 1,000 liters, preferably
800 liters per kilogram of gijceridé per hour. It.proved
advantageous td addltofihe_gaseous ammonia upxto 30 % and
. advantageously ub'to 15.%,_céldpiated on the amount of.;
ammonia passed thrbugh; $% an inert gas; for example
. nitrogen. - | a |
Furthermobe, in ﬁhé prﬁcess of the invention iﬁ-is of

 decisive importance that the reaction temperature during



aqﬁsrn t he al kyl chain the hydr ogen at ons p055|bly belng replaced partiall
preferably conpl etely by fluorine atons, and al kylaryl sul fonic acids,

;pPEﬂerany aIkbeen- zenesul foni ¢ aci! ¢ and alkylnaphthalenesulfonic aci ds

(In each case the mono-, di- and trisul fonic aci ds be|n %%b? |ng

Z@OL sever al th¢ ngRF 1B gp&ﬁ(?ﬁe(?falw ?%%I?E?P% bﬁ F‘ﬁé eeuz

- 110 24 . |
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- butyl napht hJ\SQ&HRB@”'ﬁ% %C et dérgzp pé’xh@é&%?ﬁ‘ce”%ﬁ%' ge%' ao‘H s

cetyl benzenes oni c~acid, enzenesul'foni ¢ aci rapropy-

enebenzenesyl BgREg oAbl ey ang tf wag@&g#gsgzsaeaagw%eu%c'acéo S Algoso

be used as .cat & 0Ces e invention can be prepared

reacting the ff,a€;3ci Suld t3}b té(}g £®'4 €5PO géngmggggl oPXlg %et}y KRV,

met hods. The free sultonic ~aci can be o talne kno sulfona- t|on

Processes or [ EgpLbbacemeRRangm 7! kAL afBtabrg Ul GRE nd HegbBhe

~with the hel p of "ion exchangers. The oresaid ca alysts can be added
% rectly in . vessel the temperature is then raised, during the course

of about 30 minutes to 5 hours, either gradually or con—
tlnuously, to about 270 to 400°C whereupon the reaction
 is completed_w1th1n the latter temperature range. The
"reaction is complete wheﬁ no more liquid phase passes into'
the_receiver. | -
.Finally, the selection of the catalyst 15 of decisive
importance to the process of the invention. Suitable ca-
talysts are the lead, zine, cadmium, tin, titanium, zirco-
nium, chromium, antimony, mangahese; ipen,'nickei,.or co-
balt salts of organlc carboxylic and sulfonlc acids. The
'said catalysts can be also used in the form of mlxtures.
The organic carboxylic and-sulfonlc a01ds from whlch
derlve the anions of the aforesald salts preferably belong
to the following groups: |
linear or branched, open-chain carbexylic'acidsﬁin which
the chain is satﬁrated or may contain one or several |
deﬁble bonds and have from 4 toe23, ereferably 8 to 23
carbon atoms;. |

alkylearboxylic acids, preferably_alkylbenzeneearbf.

~



'S .form Alternatively, the respective netal oxide and the carboxylic (}5)
d or sulfonic acid. can be added separa- tely to the reaction mxture,

: thpeupon the catalyst is f or med |rbS|tu during the course of the reaction,

‘I'n the process of the invention the” aforesaid catal ysts are added in.an

@gﬁ ably 5 R e om*%tinafﬁ‘g%%%‘n%%i%ﬁ?xﬁn%%%‘&?e RSN o
from® Lo Jo0n8, o teyBrAL Ay S PPEL T bRT AECRECRIOE ] My drpLnt ©
per cent ages BepRONGILGY A &b b | h;?r&fxﬁsskgew%sdmm aF oy itnd 1e

process - of t I nventi ons suilt reac- on vessel exarrpl e a vessel

,prOV'ded “‘tﬁlﬁbuf%%&fdﬁidﬂﬁﬁiﬁgid%&haiﬁﬁlghiﬁﬁifgﬁl%rdﬂﬂﬂ&”ﬂi%hrﬂi%éue :
and the catalyst. The total anmount of the catalyst can be added at the be-

gi nning or azpappi BradEEd JNEFEFadNealienaomnignderd DU hesraxddaship

portions or continuously during the. course of the reaction. The reaction

vessel is pr@-tei g4dcWriborantshe prené APkyldasadikallsbyodyidny sefdgw of
gas can be measured, a tenperature neasuring device, heating neans and

optionally Wb B8 1 Suitigefnd t W r@esups| Opreeesab lys Wi e OMighowp
condensati on apparatus consisting of one or preferably several recelvers

heated to abanti §8 thd @iyl oMais tieathpdrogenhatomactpoysMelbsabeing
optional.ly under nitrogen, and when the reaction tenperature has been

reached, d@nmpepaaiced parddiakly oripréfebablpnicogpletely dducfludndne e
coIIected |n the con- densation _apparatus contains a higher proportion of
; “atoms, and alkylaryl .sulfonic acids, preferably alkylben-
'_zenesulfonic acids-and alkylnaphthalenesulfonic_acids-(in
each eaée the monoe,.di- and'trisulfonic acids being.
meant) carrying one or several linear or branched alkyl'
radicais on'the aromatic nucleué éach_hafing 1‘to 24 car-
bon atoms and possibly substituted with two'and preferablyf
-'with one carboxyl group. - |
From among the spe01f1ed salts to be used as cata-
lysts in the process of the inventlon there are.especlally-l
preferbed'with régard to ﬁhé'cation the salts of lead,
cadmium, iron, dobalt ahd_more preferably of zinc.
¥With respect to-thé anion, the above é;éﬁp df.éﬁlfoﬁic acids are
preferred, and especiaily the'alkylarylsulfonié acids of the

latter group. Examples are:



'ggéde'glycerol. During the course df the reaction the prbportion of fatt%iééj
fid.-nitrile.increases gradually and towards the end of the reaction, -
.sWdetantially pure fatty acid nitTi1@ +s collected while the discharge of
.crude glycerol has ceased previously. The amonia current (to which inert

a% may be addedodscyensidifania dj uprpetadaeidesud fiomdicd athfbn alS@Tf t he
. etion water over the en- tire reaction period. After separation of the .
- entrai ned wat BRtEAR2BHEDHANSE W EPNE Peaalidi t PoRUSY Ina@dihaanasulioric
i ssuing gas current (is recycled into the reaction. The di scharged product
mxture is coRféfyedSORPNARY MARh Haalare sH1EpPALaRGS dan PSP RERZRIG I a
fatty acid ni_ trile phase gnd a crude glycerql /water phase. The fihal
_phase separ at fBRIFs di¥Hh3dee ??%ﬂgﬁéﬁuigpéﬂcd@§}qcm£%ﬁ??9Qﬁﬁ¥ﬁe '
condensati.on atratus and transfer jn- t separator., for exanple a vapor -
Separator, atiBpenenzencEnlrie et pndrbel deoPUnNIbETA e S EEIRLS ot
~of the fatty ach nitrile phase by nmeans of water. The crude gl ycerol

i sol ated fronfPh *aqueous phase, for exanple by distilla- tion, can be
purified by known t hod Techni schen

Pher & 1005, vol ulbe) Soocko b TR0 AR oRYA19RER i TN S Be o)
|7 SHge0 975 Yooty padn
bnd bl voer ol CERENpvRAERd O bad, b8 PRSBRRES, bY BEAMIRS Sl AFE Qipst oo

A Rt e AT e
5Cid nitrile ?B%?T@%%‘%Uﬁfﬂﬁ?caécids can be obtained by known gﬁlfona-
B tion-proéesses-or_from the correqunding alkali metal
sulfonates, fof example with the help_of ion exdhangers{
The aforesaid catalysts-éan be added directly in
salt form. Alternatively, the respective metal oxide and
the darboxylic acid or sulfonic acid can be édded.separa~ _
.tely-fo the reaction mixture, whereupon the'cata1YSt is
formed in situ during the course of the reaction. 1In the
proeess.of the ihvention_the aforesaid catalysts ére added
in an amount of from 0.5 to 75 % by weight, with a diséon—-.
tinuous operation preferably in an amount.of from 1.tq
25 % by weight, more'preferably 1 to 10 ¢ by weight, and
with.a eontinuOus'qperatioﬁ_preferably'in an amount of
from 5 to 75 %.by ﬁeight,_more preferably 10 t6.30'% by .
wéight, the:percentages_béiﬁg calculated on the glyceride
'.used. | . |
. To cérry'out the process of the:inventidna suitable reac~-
:tion.vessel, for example a vesseY é????%??ifgjﬁhapged
with the glyceride or_glyceride.mixture and ﬁhe'catalyst.

The total amount of the catalyst can be added at the be-



ho ver, l ess than 6% wei ght of fatty acid am des as by- products The free\ -
“tatTYy aci ds and fatty acid anmides contained in the discharged product "
m-xture are suitably transformed into fatty acid nitriles by subjectingthe -
migxtyre, af ter gahnaplg @rald Yo Dilt anbhnt DbheeesEpandt ithie, remaimdst er -

¥ on-in the presence of ammoni a and of the catal ysts specified above. -
To 'this after-igachien ddird Dmnpdbet svhpeoredoatimapwutsly fdued fgtiilye aci ds
and fatty acid. ani des separated fromthe discharged fatty acid nitrile, .
optional | yt ogecloairse tdf cthelerewetibe. noTheeredicsdonr yedswl tie ptete fatty

o™ 2% by melght of free fatty aC|ds and up .to 10% wei ght in npstcases,(}é;)
e

‘acid nitriJe phase. In the follow ng are described nethods to carr{ out
the after-treavisied widdoran ngqubpmeptefor: gasndried ¥ mdtidlorthe ohlewl um
Is intercal ated between the reactor and the con- - densation appar at us. '

In this col urmoft@iagh ¢aty bR BeASUref, gPadSTEEIRRIIG REasUTLNGIP R R,

t ube, -packed, for exanple, wth_Raschig rings, the fatty acid anmides and .
free fatty aci deatingmeans randiPphirAeddyesiiites Sérlé'f‘s%‘"p-ar AR ’éﬁﬂc" |
recycled into the reaction vessel, while the renalnl roduct n1xt

passes into thé%ﬂﬂxﬂ%&ﬁe%m%?ecPﬁnﬁgt@GlW&@Peéwﬁq t?BRaE%

descri bed above. Ihe i.ptercal ati on Of@&ﬂl fracti natlon s stegl E
process of thquRﬁ%ﬁ BﬁepBFfBFﬁgﬁr %,%ﬁﬁ?f% rﬁﬁﬁﬁﬁ I'H grate

espeC|aIIy Slm@o a Jﬂfrso 5565 endAfter heatlng of the reaction
(“ . vessel optlonally under nltrogen, and when the reaction -
| '-temperature has’ been reaehed ammonla is 1ntroduced. nt.
:_the beginnlng,:the produet mlxture collected in the con«l'
' densatlon apparatus eontalns a hlgher proportlon of '.
crude glycerol. Durlng the course of the reaction the
'proportion.of_fatty acid nltrlle 1ncreases gnadually;and;
towards the end-ef thetreaction, substantially pure fatty |
acid nltrlle is colleeted while the dlscharge of crude
.glycerol has ceased_prev1ously.-_The ammonia current_(te
‘Wwhich inert gas;may.be'added as mentlenedﬁabove) further t
'ensures_a_rapid.hemovaltof“the-reactiqn_water over the en-
tire reaction perlod. 'Afteh separation'of the entrained
water and optlonally with the additlon of fresh ammonia,
_the issulng gas eurrent is- reeycled 1nto the reaetlon.
The d;scharged productamixture is collected in the-con-
densatiOn'apparatus and'separated'inte'a fatty;aeid ni#_
trile phase and a erude glycerol/water phase. :Tne'final '
'”phase separatlon is expedlently carrled out after dis-

charge from the condensatlon apparatus and transfer in-

to.a separator, for example“alvapor separator, at about'



t gTyceride as defined above is first introduced into-the.reactioh vesse(EEi?
t@ her,-wi th the specified anmount oﬁ catalyst or it is added in dosed
qﬂg ities to an inert, non volatiTe Solvent, for exanple pafaffln 0|I The

amount - of anmpipa ¢i0 1%¢d1tro§ié1§ &iuglfog cgeoal 3% LA ds eO@t g?O
St

| tgrs per kil o- gram of g1ycer| e per ~but norma |gher

IQ i ndi cat ed?éﬁ‘aV%ft%lae %ﬁ&géltbgueeangp%gaua%rare S&%&%} gisgéepli‘e

t enper at ures. of the continuous process are a vantageously 1n

from220 to [ekkb)aRieRf @‘ro@bﬂhfe 2§8uEBuEebhlase Dfrdr“%xggg) {a\g’; '&’f%t%ffa— _-

glyceride is continuously netered in. I's | i'kew se to ad

continual ly a giighyr a3 Béﬁepxﬂki/pféads¥\/\4{hbwhhﬁe%odsa'0@ft d ﬁ}@ﬁﬂ
nitrile, glycerol and water are con- ant |y di scharged throug t he.

fractionation eyxlepadid eid@tTyciai ScABhIEhaid & a8 d5A! tho AGE Al p pages
continuously recycl- ed into the process.. According to "anot her varlan

the after-treab@8ntto 52) { heor eagdmplei Bycansiiugdtigr) the crude
glycerol s sub- stantially discharged (in the case of phase separation the

phase of crude gl yc@ylthogsr owesonger theciaaentidrhd ¢ ais Ypaes b et tbl e

- phase resulting fromthe phase separa- tion is recycled into the reactor
and conbi ned” wpriodulee Ratipracidfnltyidesdanid glyeerdl Vied ekkcebhreged, in

‘the reactor a tenperature in the range of from 200 to 320C is adjusted and-

the flow of anwdeilds offt abuckehst $3tH ©HOthi 0ér & perd kidrograf pit Ept amd

acid nitrile per hour, pre-

o o nltrile and up to 95 % of crude glycerol each time calcu-

_lated on the theoretlcal yleld on the basis of the glyce~-
rlde used.  The fatty acid nltrlle obtalned contains at

eight
_most 2 % by weight of free fatty aelds an%:up to 10 %

e
in most cases, however, less than 6 ;ﬁ 2% fatty acid
- amides as by-products.
- The free fatty acide and fatty acid amidee contained
in the discharged product.mixture.are suitably transformed.

_into fatty acid nitriles by subjecting.the mixture, after

or optionally prior to the phase-separation,'to an after-

reaction in the presence of ammonia and of the catalysts
Sp601fled above. | |
To thls after-reaction there can be subJected elther
the. free fatty acids and fatty acid amides separated from
the dlscharged fatty aeld_nitrile, optionallyutOgether
_with-crude nitrile not yet diseharged, or. the whole fatty
acid nitrile phase. In the:foilowing are described
: methods to carry out the after—treatment | |
Aecordlng to a preferred method a fraetlonatlon

%% column is intercalated between the reactor and the con-

N



f4#®ably to 15 to 100 liters per kilogfam If in the first stage of the (:gg?h
rgaftion-a sufficient anount of catalyst has been added (anpbunt at the
‘upper limt of the indicated range)-ft®sh catal yst need not. .be :added.
Q herwise, an appropriate anount of catalyst should be added. Under these
dedtion condiensaticne appanataryd akhdeiangoiumpy ¥biigh may be a
_faulﬁtitatiVely transfornmed into fatty acid nitriles, as can be ascertained
“by the formatRbRrer BdAAS P WHikeror T ¥ehat émsud adiest Harhgad hagjeeder £ow t h
.the excess ampunt of ammonia, the water is separated and_the_%fnnnia IS
recycled, optPSRBPRLE ikl 2 20Ri § | BENES » f £BEh TaHTEN AL ANAIE 48R 3¢t i on
IS conplete, the fatty acid pitrile in the reacgtor i,s,suitahly distilled to
- renove the ca st t vely, n _ : nr - :
opve i he caf BPgCE Bt AGLAS vOFYEoR hat Bnt PRG LU D LT T At SR (Pt
trile can be removed fromthe reactor, subjected to.phase separat,i and
t hen i nt'r oduc 8PN %glﬁﬁéwﬁﬁ?%éi?griﬁgPttﬁgr5&-cgﬁfqlﬁ%f tﬁV%?@%talyst
I's introduced,as defined above. . The affer-treatnent, i.s rried o nder
the same. condthPoTETEAHHE AL F cREek e PERTSE it M dice el ™
recycled into, ti:Qn Mves t hi §,.C 4+ 15 - 10 tty. acid
“nitrile shouIHB%g%MET éﬁsd%§£§e%¢§?iPiﬁPagﬁggea Fgﬁﬁiﬂ%#réﬁﬁéﬁf% &the -

l after-treatne?%.vghe latter nethod can be nodified in a manner such that
the entire fatty acid nitrile phase is continuously conducted under the

speci fied conditi oRg ipriy § Ind Slf éwyy%ég- fioebh Vsytbenfatty
acid nitrile phase o?%gﬁﬁgﬁaggkgﬁégpggggg é%ﬁ??huou y:%%er a song_Eed'of
gehydratlon the process of the invention can be performed fully con-
.. tinuously in an especially simple manner. To this end,
. s : .

/

the giyceride as defined above’ first introduced into the
reaction vessel togeﬁher with the specified amount of
cataiyst or.it is added in dosed.quantitiés to.an inert,
- non volatile solvent,.fdr example pafaffin oil- e
| T The amount of ammonia to be introducéd'i_
should be algé in this case at least 200 1itérs'per kilo-
géam of glyeeride per hour, but'normaliy higher amounts
than indicated.above'fdr a discontinuous operatioﬁ are
.bassed through.
' The temperatures of the continuous process afe.adé
vantageously in the range of from 220'to,270°C, preferQ'
ably 230 to 250°C. During'the reaction, the.glyceﬁide
is continuously météred.in. It is likewise poséible to
add continually a mixtﬁre of the glyceride with the ca-
talyét. Fatty acid,nitfile; glyqerol and_water are con~
'staﬁtly.dischérged'througﬁ the fractionation sjstem while
fatty acid amide and free fatty'écid'aéé cohtinﬁﬁﬁély récyél—
ed into thé process. | ~

- According to another variant of the after-treatment



c ysts together with amonia in an-anount of. 200 to 800 liters per ' (fjl/
kig ogram of fatty acid nitrile per hour, preferably 300 to 600 1/kg,” at a

L enperature-of from280 to [err], Pre%erably 300 to. [err] Sui t abl e
‘dehydration catal ysts are, for exanpl aluntnuntoxrde in the form(ﬁ

: tﬁﬁoﬁéhft S 0 PEREOpciho VS LHRRERS BPERTINNE MR AUERI 1o, sur-

"t hereof .- f

o ?ggﬁebnf?rgﬁ'ﬁi« 2&%}%"%@?5?%@ rI%BEthV fs'eﬁ{“'%r‘%sé ;nééf’éfséﬁigtt‘?he
ut als cer

gs degcrr bed a&?\%@y % ﬁefopcuxjr‘ﬁg %4‘9{;%}%? atq ? ?saéoghﬁrng%f{leﬁqﬁéét??;er éhods

i mproved so thgt, i &B cﬁ.?d&?l?p{]%gl BBa %sihe%*&% gxé B P I 1 p gDéépS?ﬁeS

| ess than 0.1% By e an ess than 1 5@6 wel ght
~and in nost caggy, dJucts J%@fcPe&O/igto""%h%htre‘afctfdr'eearf@téd&n@i:ﬂéidatli‘:ﬂthstﬁéee

from ot her. by- prot acid nitriles are inportant- chem cal internme-

di ates, especi %p ot Ccﬁ'{ c%fgff{;’ﬁel r;ee.tar RiQrille HRILY gx‘we NeSs e 4@ | eiRAtKe

annnnruntsalts part, are mai nly used as textile

auxiliaries, fleialdgn é‘uxtethﬁébséui‘@d ﬁatt'h%”i'f&ﬁgé/%tsU!‘rf-étﬁtamstbn?azaﬁﬂ
I ndustrial proces- ses. dycerol is an-inportant chem cal conpound, for.

ex- ‘anpl e for tihe JPudess UaRdOthexplew \uFs amforfiddli 14 eed@tedietd BnYopaber
transm ssion fluids,” as noisture-conserv- ing additive to skin creans,

;ggtihnpﬁ;; es, Slqadenstls@ﬁcrémagﬁlatnhefl ifleq t yasa diax tid er BLKI peArfouds pelevent
( ferably to 1S'to.100 liters per kilogram. If in the first
“stage of the reaction a sufficient amount of catalyst has
beea"added (amount at the upper linmit of the indicated
.ranée)-freSh catalyst need not be added. Otherwise, an
appropriate amount of catalyst should be added Under
these reaction conditions the fatty acid amldes and fatty
acids are quantitatively transformed into fatty a01d
nitriles, as can be ascertained by the formation of
reaction water.. This water is discharged-togetheh with
(;' the excess amount of ammonia, the water 1is separated asd
| the ammonia is recycled, optionally with the addition of
fbesh ammonia. When the reaction is complete,.the fatty
acid nitrile in the reactor is.suitably distilled to
~ remove the catalyst. |
Alternatively, the entire amount of fatty ac1d ni-
trile can be removed from the reactor,'subJected to_phase
separation'and then introduced into-a second reactor
'_(afterereactor) into whicﬁ a catalyst is introddced'as
defihed-above. The after-treatment is carried out under
the same'oonditions‘as the above process wherein a partial

amount is recycled into reaction vessel. In this case,



ot, fields known to everybody skilled in the art. The follow.ng exanples
illaratethelnventlon EXAMPL@EJ The reaction was
.calf™ed out in a heatable reactor having a capaC|ty of 800 cc and provi ded
wi-th gas inl etpost theefatitht &fdidd AErIDEesR6uAAdbE! GorkedA IO bIE ddilgE. 1A
thewormof a glass tube (l'ength 20 cm dianeter 1.5 cnmpacked wth

- Ai g ringslapfon aEeRIrv&ermisiaieol bhr Resarites~teradaieart . eceivers in
whi ch the volatile reaction products are condensed. The reactor was

®

 charg- ed with 495Theoflaitaldrowmdttepdnednchei nodidtledr i19@, maimkm sther 7. 6)

and 5 g of zinc dodecyl benzenesul fonate as catal yst. During heating the
react or was sthméngbae writhme tfaoen. adbé nitridenphase Hen goed sty
“gaseous am noni‘a which was conducted in a cycle in an anount of 600 1 of
[err]/kg of tayl condmeted uhdemgthéespeaified toeshtdansoRormmanpleas

constant|ly added. The tenperature in the reactor was as folloms -17-
‘reaction’ tlnetbnppgh a tube reaehoerature in reactor 3

[err] 0.75 230 -> [err] 0.25

230 ->[err] O. 25F1na11y, the fatty acidgpitrileemiijase obtalned can
270C 0.5 . -+ 270 -> [err] 1.25

[err] The reabei passied onEinuasly t avarnsnslids b@(s#rmfet@rasfdreatho@ot aI

. reaction tlne of 7 hours. The tallow
' catalysts together with ammonla in an amount of 200 to

800 liters per kllogram of fatty acid nitrile per hour,
.preferably 300 to 600 llkg, at a temperature of from 280
" to 400°C, preferably 300 to 380°C. Suitable dehydration
catalysts are, for example, aluminum oxide in the fornm of.
bauxite or hydrargillite, thorium oxide, zirconium oiide,
alunminum phosphate, silica gel,,active bleachiﬁg earth end'
the like, and mixtﬁres thereof.
- _ Surprisingly, the process of the invention makes-it
| - possible to produce not only fatty acid nitriles in ex-
cellent yields and in high purity but also glycerol in a
high yieid. By'the after;treatment methods ae described
~above the pupipy of the fatty acid nitrtile is further
'-imprpved so that it finally contains less than 2 % by
weight, in most cases;less than 0.1 % by weight of fatty
acid amide and lees than 1.5 § by weight and in most cases
ﬁless than 0.1 ¢ by welght of free fatty acld and is free '
: from other by-products.
Fatty acid nltrlles"are important chemical interme-
diates, especially for the mandfecture of primary amines

‘and quaternary ammonium salts, which, for their part,'are



ot her receiver. ammpni acal " reaction water was condensed. The gl ycerol

. allownitrile collected as two phases in the two first receivers were,
" separated and the-tallownnitrile waslbashed with water. 413.7 g-(93.6%

of “Wal low nitrile:having an anmide content of 1.8% weight and a tallow fatty
- R cont ent ofmalrgy hysedkight tentiile. Gugi(iardis ,of fimbat Hdycauri lvertes
obtained after working up. (The yields given in parentheses here and i'n the
foll owi ng are &ad Waftienonct hvet huvfecitealt syiiel dany indus& el prBebsk

2: The apparatus as described in Exanple 1, was charged with 495 g of beef
‘tal | ow (saponi Bi€gat i Shl¥eedel isoanaimpondaingr chedicall ddnpowhidzi fior ex-
dodecyl benzenesul fonate and, starting at [err],- 600 1 of [err]/kg of beef
tall ow hr wer eaﬁ’ﬁs"‘ecf‘t%r%@'h@anqﬁéQgérbomfn@mﬁmm{ eagondiiitbve flere -
- 18 - maintained . in the reactor: reaction tine : tenperature in

-ng;gile and_glycerol,meré-collected in 2 series-connected receivers, while (%;;
i
a

reactor 30 ninheat- and power Transmisgpion Mlwids, as moisture-~conpervt
20 mn e ... lerr] 20 mn [err] 1 h 10
mn . ing aﬁ@*q%vq_hozgkﬁpncreams, tooth pagtes] soapen tobacco

60 m n : [err]

err] 60 mn e err.
I ] and the like, as thti e auxiliary, as solvent and in may

other fields known to everyboay skilled in the art.

The following,examples-illustrate the inﬁentioh.

EXAMPLE 1:

: ‘The reaétioh”was éarriéé:6;€?i;ﬁ;i#éé£ébiéi;éécﬁof

':having a eapaciﬁy'of_800 ce énd'providéd'with.gas inlet,
stirrer, intérnallthermometer:and fractionation column
in the form of a glass fube (length 20 cm, diameter 1.5
cm) packed’ w;th Rasehig_fings and a receiver:systém of
three series-connected receivers in which the volatile

reaction products a&r¥e condensed. The reactor was charg-

ed with 495 g of tallow (saponification number 190; acid

~

N | | number 7.6) and 5 g of zine dodecylbenzenesulfonate as
catalyét, _During heating the reactor was seavehged'with
,.nitrogen.. The nitrogen was then repléced by gaseous am-
monia which was conductéd.in é cyolé-in an amount of 600.1
of-NH3/kg of tallow'hoﬁr; During the reaction fresh
gaSeous ammonia was constanﬂy'added.. The temperature.

in the reactor was as follows:



e ¥ eacti on
. are*®or ked -up.

[err] The ‘total reaction tine was 7.5 hours.
products collected in the receivers were washed out w th wate
408 g (92.3% of tallow nitrile having an am de content of

0. 7% by wei ght and a fatty acid content of 0.5% by wei ght and 44.7 g .-

(B™7% of cr

ude gl ycerol were obtained. The isolated crude glycerol

mai ned, accorl,(ggp_%g-té)ntpfmgy@gg;yl nunber Oftgé%‘}-aﬁilrg Déolf.eggyggrol

" caltul ated on
Exanpl e 1 was
tal |l ow, sapon

charged-qi th 445 g of i ndustrial gr adexy4§®¢ ow (bl eachabl e
i fication nunber 186, acid nunber 12.6) and 9 g of zinc

dodecyl benzenesul f onatg, f5d- t he mi xt ur e was reactzegh Wit b5 @Pponi.a under the

condi ti ons of
reéaction over

Exanple 2.. The reaction products di scharged during the
a peri ooboér,-? 5 hours were conbi neobmd;tﬁ@o%tycer ol was

© -19- washed out with water. After separation of the aqueous phase, 370.4 g

" (93.0%. of ta
fatty acid co

ob- tained fromthe aqueous phase in a yield of 38. 52@00697 5% .

| | ow nitrgleshavi ng an am de cont ent26x 9. S0Py Viei ght and a
ntent of- 0.3% by wei ght could be isolated. Crude glycerol was

to the OH nunber of 1683, the yield of pure glycerol anounted to 84.0%
. calculated on the taldosw used. E X A MP LE 4: Zhe ipb@ﬂ%Cus as.descri bed
in Exanple 1 and addi- tionally provided with a 70 cn1n1rror glass col um

packed .

o~

1.25 290 c

Accor di ng

| The reactlon of the. tallow with ammonla was complete : __.'

' after a total reaotlon tlme of 7 hours. The tallow

nitrile and glycerol were cqllected in 2 series-connected
receivers,_ﬁhile in another receiver.ammcniacal reaction
water was condensed.

The glycerol and tallow nitrile collected as two
phases in the two first receivers were separated and the

tallow nitrile was washed with water. 413.7 g (93.6 %)
: weight

- of tallow nitrile having an amide content of 1.8/% and a

tallow fatty acid content of_1;5 % by weight and 39.6 g

(80.2 %) of pure glycerol were obtained after working,up.

(The ylelds given in parentheses here and in the follow1ng-

are calculated on the theoretical yleld)

& -

"EXAMPLE 2:

The apparatus as. descrlbed in Example 1, was charged
w1th 495 g of beef tallow (saponlflcatlon number 190, acid
number 1.6) and 10 g of zine dodeeylbenzenesulfonate and

starting at 230°C, 600 1 of NH3/kg of beef tallow'hr were

_passed through._ The follow1ng.temperature condltions were



Wigsa Raschig rings for fractionation was charged with 488 g -of edible 1
té w (saponj fication nunber 190, acid nunber 2.4) and 5 g of zinc % '
t,0Wt®nesul fonate. During heating a we ni trogen current was passed

through the reactor. At [err], the hitTogen was replaced by 600 1 of

[-£r'N / kg of fat, [ reaction was_ .continued for 3 hours at [err]. The
-t rature vvasm%#ig%a}‘-g?ge %f rt(prﬁ fwﬁﬁ?%oférr] wi t hin 30 -m nutes and :

it ned ot the higlgg Levald@r 3 Turiner dgn bavise A tEaddotel
peri od of 6. 75 hours—att—votatrtereact+onrpro * had

passed the colum. The g xj;yfe of glycerol and tabggwdﬂtrﬁle col - lected

in the receiver systemwas treated with water and, after working up of the

two phases, tallow nitridgepygs obtained in a yiel.dpggog06 g (93.2% (1.7%

of ami de and 0.5% by weight of fatty acid) and pure~glycerol was ob- tained
inayield of 40.1 g (8@0l%4i.n |.N the sane apparat ugygfg under the sane

conditions edible tallow was reacted in the presence of other cata- - 20

- lysts. In the followi2mngpiigpl e the test results aug®gummarized. catal yst -

reaction nitrile amde vyieldtinme : yield content of pure- -

gl ycerol hr 1 h 10 mi%b.w 1%b.w of zinc2s0°¢c 6.25 93.8

0.9 78 perfl uorohexane-” sul fonate 1% b.w. of zinc-: ' 7 94

1.3 82 i sopropyl hapiot hekn % 255°¢C . :
30 min . - 260°

C | . .60 min o 210°%c
: 60 min = . 280°¢ :;1.-:;m £ B e

60 min ‘ 290°C

The total reaction time was 7.5 hours. ~The reaction
.products.collected in the receivers were‘wasﬁed out with
water and worked up. 408 g (92.3 %) of tallow nitrile
having an amide cbntent.of 0.7 % by weight and a.fatty
aéid content of 0.5 % by weight and 4M,7 g (87.7 %) of

('_1 - crude glycerol were obﬁained. The isolated crude lecerol
' ‘contained, according to the'hydroxyl ﬁumber of 1694, 81.2_
% of giycerol, calculated on the tallow used.

EXAMPLE 3:

~ The apparatﬁs described in Example 1 was ghargéd with
445 g'of ihdustriai-gbade-tallow.(bleachablé\tailow,'
-saponification_pumber 186, acid number 12.6) and 9 g of
‘zinc dodecylbenzenesulfonate and the mixture was reactéd
ﬁith.ammonia under the'eonditions of Example 2. The
:reaction products discharged during ﬁhe reécﬁion over a

period of 7.5'hours were combined and-the_glyeerol_was‘



| epgsul fonate 1% b.w. of C /CI8 6.75 =~ 94 2 83 - 6;;%-
alKarge-sul fonate 1% b.w. of zinc - 6 92 0.7 77
2 of the reac- tion product of ben- 1gene, oleic acid and [err] - L
(al kyl benzenesul fonic acid carrying a carboxyl group in-the alkyl chain) E.
X AN P L E 5 yJagrndie APPaiathSwasedeSCRifMed igepaditi ¢h dof 46he Jaghieous. -
.s*ggybmer oil (saponification nunber 189, acid nunber 0.8) and 9 g of zi nc
dodecy| benzenegpHas¥atFT@sl cat 49850 FOr o fr aadlenh urideri I chaobnit annamdiie
Exanpl e 4. (reaction tine 6.75 hours) with gaseous ammoni a (690 1/ kg of fat .
~hr). After worlkioig et 6hede5wir byokedighed v Goo-ofattay tyehd-conteat(afi de
'content 0.5% by weirght, fatty acid content 0.35% by weight) and 91. 2% of
crude gl ycerol Q.8).9 by weight6eoalldpiwee igioledred. actrude nglycerbd @Hs ob-
nunmber of 1717, cal culated on the oil used. -21- EXAMPL E 6@ This
exanple is |nt¢mﬁmhdcfﬂemnbhéraﬁae@hs pheyss ¥mta qyieldfaft38abig nitrile
and glycerol directly fromglycerides in continuous opefalb8B8.. A heatable,
cyclin- drical,(9%6® c&) gl abscording wes tdiearQfe numh iLQ'th pieddi pfe PUxlE ow

~and 7.5 g of zinc dodecylbenzenesulfonate The reactor was provided with
stirrer, interrglyeerephpamounted to 84.0 %, calculated on the tallow -

used.

EXAMPLE U:

e

Thé.apparatuslas deSeribed_ih Example 1 and adgdi-
_tibnally-provided with'a 70 cm mirror glass dolumn packed
" with Raschig rings for-fractiqnation_was.charged with H88.g'
of edible tallow (sabonification number'190, acid numban.
2. ﬂ) and 5 g of zinc toluenesulfonate. During heating a
‘weak nltrogen current was passed tbrough the reactor. At
190°C the nitrogen was replaeed by 600 1 of NH3/kg of
fat- hr.; The reaction was contlnued for 3 hours at 230°C
- _ 'The,tamperature was.then raised from 230 to 270°C.w1;h1n
30 minutes and maintained at the higher lavel for a furtherilw
3. 25 hours. After a to»al perlod of 6.75 hours all vola-
tile reactlon products from the reactor ‘had passed the'
column.' The mlxture of glycerol and tallow nltrile coi—.
lected in the receiver system was treated with water and,
after_worklng up-of_the-two phases, tallow_nltrlle was
ontainéd in a yield of QOSIg'(93 2 %) (1.7 % of amide and
0.5 % by weight of fatty acid) and pure glycerol was ob-
talned in a- yleld of 40 1¢g (80 1 %)
In the same apparatus and under the same conditlons

edlble tallow was reacted 1n the presence of other- cata--



o . S . J/
] , heated dropping funnel and 70 cm mirror .glass col um packed mﬁthAZEEE)

_ Eg::tig rings. 600 1 of ammonia per kg of fat hr were introduced into t ~
-r€tor frombelow at [err] by mead@ eof a frit. Under these conditions,

1:009 -g- of edible tallow m xed with 1% by wei ght of zi'nc dodecyl -
Eif%ene- sul L¥ssse wdire thricfolhowbnadtghant itheed asterres ks oaref 3 hours
- (10 29 g of tallow per hour). The volatile reaction product permanently

di schar ged SHRBAFAZSE col um were condensed in a receiver system The tal-.
low nitrile obtained was freed from gl ycerol by neans of water, 1033 g
(96. 1% of t GRE@AVEt ril e (ani dereddtdnp 1. BdotailiMei granideul dybeldsol at ed.
115.4 g (95.5% of crude gl ycerobiBmere isol Fi&dd roRAHeEeRmtef . PRIK A MP L
'E 7: The apparatus described in Exanple 4 .charged with &B6Cgret edible
tal l ow (saponification nunber 1900Paci d numb 1.6) R % g of %Zinc ,
dodecyl benzenesulfonate. At.about [err]l 500-1 of [errl/kg of fat hr uere
passed throyg he reaction m xtur a consta speed The rgaction tinme
was 6.5 hou’Hs'I.% E’1‘%‘ rcgé&-}% produgtg col | ec'?-;e’ﬁrgt n the $etei verzgwere |
washed mﬁthp§i§&P AR SERARRT up. 406 g (93.7% of tallownitrile having an
-22-" amide CHtEMEYF 2. 2% by weight and a fatty acid content of 0:4% by

- weight and 36,8,9 (73.45%_ of pure,glycerol, Gal cul ated t he || ow used, .
wer e obt ai ngd.% I?*'( g\fl‘Fz ng-g: Thg apparatu %Sescri bedﬁjﬂ Exan%?e 4 was
charged wit Sﬂggolywn,gﬁ %7 (saponi fication nunber 187.5, acid nunber

11.1) and 458 5‘ M %inc salt of tallow fatty ' -

( 1% b.w. of Cy5/Cig- 6.75 94 2 83
' alkane-sulfonate : ' . :
1 % b.w. of zinec 6 92 - 0.7 17

. salt of the reac- _ o T
-tion product of ben-~ -

zene, oleic acid and

stou '

.(alkylbenzenésulfonic
acid carrying a carboxyl
group in the alkyl chain)

EXAMPLE 5:

In the apparatus as described in]Example H;xh36 g of

Ry

sﬁnf;ower 0il (saponification number.189,-aéid number 0.8)_
énd 9.g of zinc dodeeyibenZenesulfonate-as catalyst were

- reacted under the_conditions:of'Exémélé 4 (reaction time
6.75 hours) with gasebus ammonia (690 1/kg of fat°hr). |
After working up, there were-obtained 94.6 % of fatty ni-
trile (amide content 0.5 % by weight, fatty acid content

' 0.35 %.by weight) and 91.2.% of crude glycerol (40.9 g)
qr 85.6.% of'purefglyeerol-éccbrding to the OH number of

1717, calculated on the oil used.



acCim During heating, 30 1 of [err]/hr wer e passed through the reactor

ati r] the nitrogen was repl aced by 600 1 of [err]/kg of fat hr. The
re ion was conplete after 13 hours FUrlng the reaction the tenperatur
”mas nalntalned for 3 hours at [err] an% then for 9.5 hours at [err]. The

r I on produc&sxcglheﬁtigﬁfn he recei vers and di schar ged fromthe.
'rig%for wer e 367.8 g (84.69 of tallownitrile and 28.3
g- (60 49@ of pure-qgl K0le cul.a 0

X A-MP L E 9 The a’£§§r at J%%dﬁség?{u%egﬁ @gh Ie|° h%ﬂ,og t%%gtv? ?Aae 44 %‘;ghe
fractionation s ofo s of
tallom(saponlflggﬁﬁgh %hnber EBéb%Qﬁﬁf agh8%l§%§%§l déyggtly from

“i.ron-dodecyl bengepaapliieRatie, as PRl Mo §P?EEng a% M@Eﬂabfgx)%?éiln-

[err]/kg of-fat hr were passed throug the e tenperatur

rais- ed to [erﬂi~1WatL? 750 2o NoLESs vééséﬁ]ewSQchfartg% KRG 1920%86&@'

- after -working up. 364 g (91.4% of tallowni- trile having an am de

content -of 2.9%bybwe ghilland @nd @ {5y @cbfl S9AEEAb dalydbiRAvhei En08.
'30:2 g (67.0% of pure glycerol were obtained, calculated on the tallow

used. - 23- ETKeArbaRtlorE vl prevo@earatyn Qe&%&e@%dﬂdté@ﬁﬁﬂﬂﬁhérMES
charged with 445 g of beef suet (saponification nunber 190, acid nunber

0.2) and 9 g of metad,dbdatddarmenebng f ponhelandd Foach id rator efYdss 600 1

of - [err]/-kg of fat hr were passed through. The reaction tenperature-was

‘raised to column packed with Raschig rings. 600 1 of ammonia per kg

(  of fat*hr were introduced into the reactor from below at
230°C'by means of a.fritl-.Under these conditions,-TOOQ g,fT 
:of edible.tallow mixed with 1 % by weiéht of zinc dodecyl-
benzene-sulfﬁnaté-wepe added in dosed quantities over a
périod of 3¢ hours (27 to 29 g of tallow'per‘hour). The
volatile reaction prodﬁéb permanently.discha;ged thrbugh
the column were.condensed in a'receivér system. The tai—
low nitrile obtained was freed from glycerol by means 6f_'

| water.. 1033 g (96.1 %) of ﬁallow.nitrile (amide content

( | 1.4 % by weight) could be isolated. 115.4 g (95 5 1) of

crude glycerol were 1solated from the water.

EXAMPLE T:

_ The apparatus described in Example 4 was charged
w1th 486 g of. edlble tallow (saponlflcatlon nunmber’ 190
acid number 1.6) and 5 g of zinc dodeeylbenzenesulfonate.
At about 270°C, 500.1 of NHé/kg of fat‘hr were passéd
thﬁoﬁgh the'reaction mixture ét a bonstanﬁ speéd. The.'
.reaction time was 6.5 hours; The reaction products
colleéted in the receivers were washed with water and

worked up. 406 g (93.7 %) of tallow nitrile having an



o] wWithin 7.25 hours. At the end of the reaction and after working upéié}V
5 g (88.2% of nitrile having an anide content of 2.7% by wei ght and

N '-’y acid content of 0.35% by weight and 36.5 g (78.9% of pure glycerol
were obtained. E XA MP L E 11: The apparatus described in Exanple 1 was
Cmtrged Wi tdm#dé gontendybfar.@ 19 (sapeeightashanangabey 203 )ewilbrt g of

f ~dodecyl benzenesul fonate. Starting at [err], 600 1 of [err]/kg of fat

wer e passfdo tihr fubly weleghdi land T3fe. Be@c(TBnuEemeoﬁt Poe el yieRd receld,

-gradually to [err] within 7.25 hours. At the end of the reaction and after
wor ki ng up, c8b8uBayefiodn2¥heoft ssliyaw nitd ed | ewbrei ogtahnadi.de content of 0.7%
by weight and.a fatty acid content of 0.7%by weight and 36.0 g (72.8% of

. pure glycerBlXwaer¥ BblLaEned: cal cul ated on.the-oil used EXA MPL E 12:

. The apparatus described in Exarple 1 was charged wi th 445 g of beef suet

~ (saponi fication Bhebeppad2tuscidesumbeed 0iasixangle § whscaliengad
- dodecyl benzenesul fonate. Starting at [err], 600 1 of [err]/kg of fat hr

wer e passecﬂihho{itéﬁ gheft atallome(smiﬁncatmparaumbem/é;&?r- seabid [err]

within 6.5 hours.” At the end of the -24- reactiron and after working up,

 373.6 ¢ (94mzm’9enf1t1a|1|)owmt thi3% dhaof nghanzinedeadsnodnttadflomsfiat fei ght
-and-a fatty acid content of 0.7% by weight and 35.1 g (75.2% of pure
glycerol wereidbt aPheangeheat imey I3E 116f N,/hr were passed through

the reactor and]?t 190°C the nitrogen was replaced by 600
.(: Y. = of NH3 ;??f:t *hr. The reaction was complete after 13
. hours. Durihg the reactioa-the temperature[was.maintained .
for 3 hours at 230°C and then'fof 9.5 hours at 270°C. The
reactidn,products:eellected in the receivers and discharged
frdm'the reactor were washed with water. 367. 8.g.(8ﬁ 6 %)
‘?"of tallow nitrile and 28.3 g (60 4 %) of pure glycerol

were obtained, calculated on the tallow used

EXAMPLE 9:

‘The apbaratus described_in Example 1 and pfoVided

( : with the fraetionatien syetem ef Example h was charged
with 445 g ef beeftalloW(sabenificat;bn number 186, acid
number 0;8) and 9 g of'iron-dodecylbenzeaesulfenate as t
‘catalyst. Starting at 239°c,'600'1.of NHg/kg of fat hr
were pasSed through the talloﬁ. The temperature was rais--
ed to 290°c w1th1n 7 25 hours._ At the end of the reac—

, tion and after working -up 36& 1 g (91 u %) of tallow ni-
.trlle havmng an amide content of 2 9 % by welght and a
fatty acid content of 0.4 % by weight and 30.2 g (67.0 %)
of pure glyeerol were.obtainedy calculated on the tallow

used.



Thegeapparatus described in Exanple 1 was charged with 445 g of beef suet (E%///
Fap@i f i cati on nunmber. 192) and 9 g of cobalt dodecyl benzenesul fonate. .
Wi ng at [err], 600 1 of [err]/kg of fat -hr were passed through the fat.
" The reac- tion tenperature was raisedzgo-[err] within 7.25 hours. At*t{he
‘epomof the reaction and after working up, 373 g (94% of tallownitrile”

. ifg an ani dg oot ontP af B. by weight and a fatty acid content of 0.8%
by®™fei ght -and 20°3 g (86. 4% of crude glycerol were obtained. EXAMPL E
~14% ‘The appar atus d@4ny idpeshratxadpkerived dn Bxasipdad bfwas felaat gedati on
system was provided with a direct transition pipe fromthe reactor to the
_receiver systemithadiithag gefl béeh 486tg(shpediilfliedtaldmwmymsgponi90¢at i on
~nunber 187; aci'd nunber 0.8) and 1% by wei ght of zinc _
‘dodecyl| benzeneadifdomaimher cl 2l anéd9og pife leald dodedaylivenséresehfonahe600
1 of Jerr]/kg of fat hr were passedothrough the reaction mxture. The
tenperature wagndsi mtAneing oat 32800Es 400 dr of, Nihyf ke tef fawperavere
increase (0.5 hr) for 1.25 hours at [err]. After & total period of 4.75
hours, the rea®asgedwisireighnat e Thectdan itemparadune wschaiged &0
[err] and at [err], were collected separately and worked up. The fatty acid
nitrile isol at K€ [wkthimal.3h hevas.cdit e smdm@E the peachioneppht
~while the am de content of the product,dis%gggg- ed_at‘[erri was found to
be 9% by .wei gh@f tethaionk g cBhe eAP0i-R &hd Soidal®afurmitrita hgvinrggan
rufrlle nas loéﬁ?ﬁé&%éﬁ%éng éfAZP%P%LbE %%ight and a fatty .acid content

N

of 0.35 % by weight and 36.5 g (78.9 %) of pure glycerol
were obtained. |

EXAMPLE 11;

| The apparatus described in Example 1 was charged
with 445 g of soybean oil (saponification number 203.2)
~and 9 g of zine dodecylbenzenesulfonateL Stérting at
230°C, 600 1 of NH3/kg of fat°hr were passed through
o - _ gradually
the oil. The reaction temperature was raised/to 290 c

within 7.25 hours. At the end of the péaction and'after

it A

working up, 363.3 g (92.2 %) of soya nitrile having an
amide content'of 0.7'% by weight and a fatty acid content
of 0.7 % by weight'aﬁd 36.0 g (72.8 %) of pure'giyeerol

were obtained, calculated on the oil used.

EXAMPLE 12:
The apparatus described in Example 1 was-chargéd
- with 445 g.of beef suet (saponification number 192, ‘acid
nﬁmber 0;25) and 9 g of cadmium dbdeéylbenzenesulfonate,
-Startiﬁg at 23o°c, 600 1 of NHy/kg of fat'hr were
passed through the fat. Thé reaction temperature was -

raised to 290°C within 6.5 hours. At the end of the



# 3 hours at

apparatus described in Exanple 1 which, instead of the fractionation
m. was provided with a direct connecting pipe fromthe reactor to the
£ ver system was charged with 500 g of tal l ow (saponification nunber.
), acid nunber 0.9) and 2% by wei ght ofy zi nc dodecyl - benzenesul fonate,
Mul ated on the tallow During the reaction 600 1 of [err]/kg of fat hr

‘passed thipQugh itdif de@cdFe8r Miskki8g upble 7?efrsergatwl¢ Aeg) r@fnﬁamsﬁl

[err], then raised by 10 centlg s and after every 3

' h1nutes for a h@ﬂﬂﬁﬁé ﬂébfﬁ%téﬁréﬂfae cbhe erRadfl @ Py GRsDEIet CaRd Qerﬂ

after a reaction tine of

5 hours The total condensate was separated

by nmeans of watterttdnth@id [€sritendt off oLy Fadyd wiilghd ear&ndsﬂlvc%rovs wa%@r

.The isolated fatty acid nitrile had an am de can- tent of 5.3%

y weig

and a fatty acb¢¢yuﬁénglyﬁeﬁbS@hbyemebghhnedthe nitrile yield was 95 2@6

After - working up, 91.4% of pure glycero

heat abl e reéctdrquumpnbd;wmthlgas inlet tube, stirrer and I nt er nal
thermonmet er and connected wth a receiver system (condensati on system of

one or- several

r eceifies sapparabusadescs )i beds ichdhxgamble th wo9 chafged-with.

e

‘were obtained. EXA MPL E 16: A.

dustrial grade tallow (saponification nunber- -191.4, ‘acid nunber 1.5) and 2%
by wei ght of Z#HESdpdmbyb@eﬁzsneSuKsaponlﬂﬂb&tfanuﬂumbea]t%?htaddoﬁ ghef
tallow. The content of the'reactor was heated to [err] and 600- :

anmoni a/ kg of feotbait wiodepnibenzenesudifonad avi xtSkrart inkeat eAper ﬁt, uﬁ@O\Ads

~mai ntai ned for

[

3 hours at %err] and then raised to
of NH3/kg o

tion temperature was raised to 290°C within 7.25 hours. At

’the.end 6f.thé reaction and after working up, 373 g (9% %)

/-nu\' )

of £allow-nitrile'having an amide content of 4.9 % by
weight and a fatty acid content of 0.8 % by weight and
40.3 g (86.4 %) of crude glycerol were obtained.

EXAMPLE 14

The apparatus described in Example 1 whiéh, instead
of a fractionation éystem,fwas pfovidéd with a direct
transitiqn pipe'from.thé reactor to the receiver.systeﬁ,l
waé charged-with'486 g of.édible télloﬁ (éapbnificatibn
nﬁmber 187, acid;ﬁuﬁber 0.8) and 1 % by-ﬁeight of zine

dodeéylbeﬁienesulfonate, -calculated on the tallow.

During_the reaction 600 1 of NHy/kg of fat'hr were

fat® hr were passed through the fat.. The reac-

: passed'through the reaction mixture. The temperature was

'maintained'fcr 3 hours at 230°C, and.after-temperéture 

increase (0.5 hr) for 1.25 hours at 270°¢C. After'a-'
total period of-ﬂ.?S-hours; the neactibn.was terhinated.

The reaction products discharged at-230°C and .at 270°C

" Wwere collected separately and worked'up.' The fatty acid

nitrile iSolated'at“ZSOOC had an amide content of 20 %



] within 1.5 hours. After 4.5 hours the glycerol di scharge was 45
bnat ed and about one half of the crude fatty nitrile had been &
gharged. At this time of the reaction the throughput of ammonia was
' duced to 60 1/ kg of reaction m xt uf2 hr and si mul taneously the reaction
z::ggrature was raised to [err]. During the tenperature increase the
l'y

rol - cont aVnWﬁgg@rmdévmlse i e \amidasReatanth afatthe anpdut disehare-

d fromglycerol $Je- cycled into the reactor heated to [erré After
a re- action BEr ?Gdzgf &W%u?%u%‘litB@ePﬁelg ?apﬁ’el"’erlﬁé’cttlor;' k4§ the
tallow nitrile di schar nd, freed catal t b stllla
417 g (93.2% cgptent dp %lt@c%vﬁ%uaﬁ ahd %"\'/&djﬂedt’i‘@ by

. wei ght and an aC| qgir of 0.1 and 42.9 ¢ (82 796 of pure gl ycerol:
(accor ding toP %ﬁéﬁ number) were obtained. E X AMP L.E 17: The.

appar at us desgrkbgdﬁ & &gagzlfgl was charged wi th 500 g of industrial  grade
tal |l ow (sapon 91.4, acid nunber 1.5) and 2% by wei ght of

zi nc dodecyl - benz es fo C

course of t/he react%‘:hon%%‘b%aaf’e%? %ﬁ%?ggg ggk%&g‘t&pf%'aet OPJ%% %Egggpassed
~through the r n e e 12 ayn 3
hoUrggat [err? icl'il%t h@nﬁ%%@%@éﬂe&t‘#e\}/ﬂm ?E’%n ;)wf?%drgﬂ% ggféf%

reaction tineg %&p{e?sﬁ E i PHet E%ac%%?’t L er-é’@egl\; sttemé

t hat the tenperature gr ween t he su and the transr

“l'ow as possi bhas cHhs. QEféﬁtﬁoébg B?'@%irﬁﬁsG%%BH&%fibé@ién“ﬁﬁﬁbe%ﬁsh

-|nto crude fatty nitri and gl ycer
189, acid number 0.9) and 2 % by weight of z1ne dodecyl-

benzenesulfonate,_ calculated on the tallow.. During the
;rgaction.GOO 1 of NH3/kg of fat'hr were”passed-through |
the reaction.mixture._ The temperature-Was,maintained for
3 hours at 230°C, then raised.by 10-éentigraQes and.

" after every 30 minutes for a further .10 centigrédes. . The
reactlon was complete at 280°C after a reaction time of
5.25 hours. The¥523§2isate was.separated by means of

“water and at 80°C into fatty acid nitrile and'glycenoi/
( ' watert' The isdlated fatty acid.niﬁrile had an amide con-
r—..tent of 5.3 % by weight énd a fatty acid eonteﬁt of 0.5 %
by wéight, The nitrile yield.was.95.é %. After working
up, 91.4 % of pure glycerol were obtained.

EXAMPLE 16:

A heatable reactor equlpped with gas 1nlet tube,
'ﬁ‘-*stirrer and lnternal-thermometer_and Qonnected with a .
feceiver-System (condensation system of oné ér'several
receivers and containers) was.chérged'with 500 g of in-
dustriai'éﬁéde taliow (saponifioation number t91.u; acid

nﬁmber'1;5) and 2 % by weight of zinc dodecylbenzenesul-



i sol ated 432.8 g of crude fatty nitrile (anide content 6.1% by wei ght)
i ntroduced into a reactor provided with gas intet tube, stirrer,

¥ nal. therno- nmeter and candgg;sati on system and 2% by wei ght -of zinc
"0 ecylbenzenesulfonate were added. 60 1 of .anmonia per kg .of reaction

wre and ?Bﬂét\éerQza‘l%’i%é&”&ﬁ'gﬁhéttgﬁo@ me'eeé&&é&a Cd# Ofhyat er

d was dlscharged ‘The reaction tine was hour.. After distillation of

react or peALEBr 4hE hdHed B o0b308k! awcxnlsforOI 1€ Jre s b A (g cont ent
bel ow 0. 05% by wei ght and an acid nunber of 0.1 and 47.3 g (91.2% of pure

glycerol (acgatdn®)werdyphosyd PhrBEEL tREee maRtareed. MLE W ehp@rdBure

(l

COVPARATI VE- EXAMPLE:  (British Patent 451,594) 300 1 of [err]/l of catalyst

Ar and 50 ¢ ahsbeRfirueingE tHOUB HEESsPassedoPromde tentraPded otber 1]
- through a gl ass tube filled with 800 cc of granular al um num oxi de. A total

amount of 1, 262°¢ ofithelnf BUBEthoass vet aredri & SThouwrd atid egYPeStoDN
products’ IeaV|ng the reactor at the head were collected in a receiver

system conbidied¢hardge hers vibsimeinated watdeaboul, ik qalif cwfidehé abkode
nitrile (yield 9999 were obtained, but its quality was poor (black and
pungent odor fatt@ ydidmilledudd heénbéldehamtgeded AtTHeh ishepimd i ol theel d of
gl ycerol would have been 140 g. -Clainms. 1. A process for converting
nmono-, di- an&amhxyqukhechhrcmghpetfofnammopaaﬂwas(ﬂ&ﬂuqedﬂto 60 1/kg
CH O- ([err] H [err]-0O-[err]-
of reaction mixture’hr and 31mu1taneously the reactlon
( ~ temperature was raised to 290°C. During the temperature
: increase the glycerol-containing crude nitrile wés washed
with water and the nitrile freed from glycerol was re-
cycled into the reactor heated to 290°C. After'a re-
action period of 6.5 hours altogether (after-reaction
2 hours) the tallow nitrile was discharged and freed from
the catalyst by distillation. 417 g (93.2 %) of tallow
nitrile having an amide content below 0.06 % by weight and
‘an acid number of 0.1 and 42.9 g (82.7 %) of pure glycerol

( _ - (according to the hydroxyl number) were obtained.

EXAMPLE 17:

'Thé apparatus deScribed in Exampléi1 was charged~with

500 g of industrial grade tallow (saponification number

191. H, acid number 1.5) and 2. % by welght of zine douecyl-'

benzenesulfonate,. calculated on the tallow. Durlng_the
_course of *the reaction, 600 1 of ammonia per kg of fat and
lhouf'were'passed through the reaction mixture, while the
 temperature was maintained for 3 hours at 230°C and then |
~raised to 280°C within 2.25 hours. The total reaction

time was 5.25 hours. Durlng the reactlon care was taken



mheretprgrr;’;dentical or different, are aliphatic hydrocarbon radicals
mono- hiydr oxy substituted. hydrocarbon radicals having from3 to 23 C atong,
Qéfgiiturgéfof said glycerides indthgyliquid phase with amgni a yielding
fetty acVd nitrites of the formula [err]-N and glycerol by ‘passing gaseous
amoiiaopti ogabty the admpdrdturé (201 bAET bedRe el tBlee\InH dfiEAAt Ur es
“the presence of a catalyst, whichis characterised by contacting

pat el y- t herhhgdicd ol Waay idle Vo had pbeWibhedt MpRStcodledddts Sowmoni a
‘pet” kil ogram of glyceride and hour at- tenperatures of from 220 to [err] in
the presence ghjinedakiasOfsedHUDOXYby CaOkagelf Raist deitd athde NBitty

sel ected fromthe group of |ead, zinc, cadmum tin, titanium zirconium
chromum ant hrepylenargREeeerédn, ni ckel , and cobalt as catal ysts,

di schargi.ng the resulting product mxture with rapid renoval -of the

gl ycerol #grmed fr dmet Hesolastcéd 0h32pBeg afdcsuldiee Claitity triet mirlosluCi midet ur e
to a phase separation into a fatty.acid nitrile phase and gl ycerol /water
phase. 2.. Thecpnteass backcd dngreédglet hi wete dhiradueridsdhtiy .a aredefgor he
tenperature gradually or continuously from[err] to [err] during the course
of the reacti providetheriiioggss imtet dtubet, o stlizires,1 iavicerhak heherneri sed
by maintaining in the starting phase of the reaction a tenperature |level in
the range of Rmeberalad @rodensabbon fystemuand 2oé hyerwaighihdof70zhbrecent
of .the theoretical anpunt of glycerol is renmoved fromthe reaction;, then
rai sing the tdogecylibenzpresalfenibd weom added.0. $& d apbanBombarpero a
tepperature level in the range of from about 270 to about [err] and -

cohpl et i ng. t h&gr edcmeget pn Mmixbuoeeandabovrdvwede Pagssdethrowgly at
characterised _byq,subjecting fatty acids and fatty acid am des contained in
sai d di schar g@80pCodrttiks xthe ereachions waterr Sommad Wamhtdiorehapeedt | ow ng
t he phase separation; in the presence of amoni a and of the catalysts as
‘defined in cl ah® reagtign pieecdasaldchpurng ddt@midistiitiayion of the -
characterised by subjecting the_ discharged Rroduct m xture to fractionation
prior to the PRASEFemantienh mrsb?%eayél i B feakiowm Atk paviy8acid
-am des contained in said di scharged product m xture_into the reagtion.._ 6.
The bronecs nBBo AL 1SPIEY S habaLet B OB b By HEIERE AP | SOt AgaBRRST
reaction until _substantj y.the, entire.amgunt of glycero] js:discharged,
conbi ni ng 't-"'h_(_a"ffatét'il 5&?41%%3@4%&812590%&0\3%& tﬁ%éy : a%ie L%‘b‘é?ﬁﬁ?‘aﬁ &n"t h
the unrenoved nitrile. portion,and treati aid conbined nitriles with a

f1 ow of annonP§4ﬁ©%£1nﬂ%??%F15ﬁeFPt8%&33%ﬁ§nia per kilogramfatty acid

itri | 7 Yoerr1yd p |
e oacal o o COUPARAETRE ke ! (BRIERER BBty ld g d0m Py oogee of
6, ch i sed, ' he,reacti.on i f _|ead,
L0, yoharact e seady LREMAD, OUhe" RAVSIILA, Lnd N0 PE SETBRCR! algRS
orie or Yo caPBly AR GrepepSaatl, PRpyErETon UL IS8ES SH0°! RSN

. . glass tube filled WithtSOO_cc of granular aluminum oxide.

A'total.amouhtzof 1;3&2 g1bf.beef suet was metered in.
The volatile reaeﬁion,products lea#ing the reactor at the
" head were collected in é'receiver systenm, combined and
then washed.with-water.  1,191 g of crude tallaw nitrile
(yield 991%) were-obiained, but.ité'quaiity.was poor
(blaék ahd pungent odor)..'Glyeeroi could not be detect-
_ed. _The.theoretical yieid of'glyéerdilwould'have been

‘140 g. -



- a salt of ‘a carboxylic or sujtonic

_ ?al mn 1. A process for converti ng rmno- di - and trigl ycerldes of the
yorgula [err]-0-([err], H) CH-O([err] H [err]-0-[err] wherein [err]
tical or different, are aliphatic hydrocarbon radicals or nono-hydro
stituted hydr ocar bon radical s havi ng from3 to 23 C atons, or m xtures
- of:sai-degliycerides in the liquid phase with ammonia yielding fatty acid
niGiriies of the fornula [err]-N and glycerol by passing gaseous anmoni a
Qomfional |y 1.m adesstionr @nwrdidy @ond-nesr hncga@yagnded e dolmivanper at ures in the
'.--,presence of a catalyst, which is characterised by contacting intimately the
Tiquid glyceride with a flo 0GB 200 liters ammeni a per kil ogram of
" glyceride and hour at tenper UpescBk, iy oM 220 to [err] in the presence of
acﬁd and a netal sel'ected fromthe group
of l'ead, zinc, cadm um tin,CHi#@RCORY zirconium chrom um antinony,

, manganese |ron nlckel and cobaIeE as ca,tlal S d| schar |ng t he. resultlng :
e ﬁ"%g"’%} Pt
zone, af SUNTEREL ﬁ‘f&n ﬁfe &b W i W Bt atty

aci d ni Eés @o‘i@a a{;eerram VR uRNRBLan B atﬂerdseésera,fe@an mgh

- claim l,prﬁebi&:léaCi malmdvﬂmyi i¥ daGictegseivg chraspes mnmaelyghadmﬂlgly;terme witbRtfloRwwous| y
~from [eet !eastéeopéfrqr q aremeninpertkhienraro af glecedde arﬁlé\oweiaé@mmatues of ftem Qa@é@@%

accor di fePrepes tma ;:éﬁqa Z?:?ﬁ:}ﬂ‘ séV‘?"é"e?f drPar’!“aF}‘\f"ﬁe F'ﬁ frop ‘f’ '
phase ocaép s b 1R rb °% u& ’Eéw&ﬁum {atti Ve GT W ;z 0 to
~about [ @&dcliodifthb.lan @ M&ﬁiﬂg /xRS RENp ha sépgﬁn&rhﬁfbr £1au1¢ deid ﬁﬁfﬂb‘ﬂﬁas@

gl ycer oland glyeetiwser ghasen t he react lon, then raising the tenperature over a
peri od fron?-aBwuprotess at:@r@ltmm C@nhdupbawimeraed v ;lm meeteh'@vretufq QraﬂMV reange

of fromeamt 52’7(9‘“?30"%06 g)eq' f sege e q‘fs |
Pprocess cg s ﬁﬁql f{té ,a o ot %%&r‘jz & @é?, %’g@ﬂc% i ng#@%iinéc' ds

L17% Fdrd t%m ﬁxe&@ﬂ a@-'a% ntl 8F §ifte ?e&hﬁécgﬁ mPthe GbdetiodN dnlfaRirgOiha N
af t er t n&apdiRGle ova pedtdirbiy abalt ocaMorsgomtrBtha 5@ 16 asaleiieval ih Ehetrh@e[bf R&RNCe
of ammonrbeutRT® Ofabbie3URCaingTomplatingldiei eedion.n claim 1. 5. The process

accor di ng % Top é.’r‘%?gsslacfgﬁd‘ﬂg tetziradite s sheere s%‘lf‘kyej swhiest f‘é‘FVeaqﬁs%‘Flh’r‘p q‘
pr odu ct @ es contai in sai diséharged product mixture to” an r-treatmedit Optionauy following t
. phase separation, in the presence of ammonia and of the catalysts as defined in claim 1.

5. The process according to claims 1 to 4, characterised by subjecting the discharged product.
mixture 0 fractionation prior o the phase separation whereby recycling fatty acids and fatty acid
amides contained in said discharged product mixture into the reaction. '

6. The process according to claims 1 to 4, characterised by continuing the reaction until
__substantially the entire amount of glycerol is discharged, combining the fatty acid nitrile phase

following the phase separation with the unremaoved nitrile portion and treating said combined nitriles -
with a flow of ammonia of from 5 to 150 liters ammonia per kilogram fatty acid nitril and hour at
teﬁperatures of from 200 to 320°C in the presence of the catalysts as défined in claim 1. _

7. The process according to claims 1 to 6, characterised by carrying out the reaction in the
presence of lead, cadmium, iron, cobalt and zinc salts of atkylarene-sulfonic acids wherein the alkyl
radicals have 1 to 24 carbon atoms, optuonally substituted with one or- two carboyxhc groups, as.
catalysts




e
#mxture to fractionation prior to the phase separatl ereby recycling g;
Fattyy acids and fatty acid am des contained in sai d’ MHMHN" i
WH{ure into the reaction. 6. The process according ﬂm
characterised by continuing the reaction until substantlal y thetetire
a"nuunt oflaghsycerol is discharged conbining the fatty acid nitrile phase

folg ow ng the phase eparatlon W th the unrenpve itrite portion and
trle‘atl ng sai dAc%'ﬁfﬂsﬁz WOYFTI%eLe0s - 3¢ f'cﬁ/\'fcf)'fde%lﬁ'r%ﬁ for "? from5 to 150
liters anmoni a per kil ogram fed o-agiek,mtrile and hour at tenperatures of
from200 to [err] in the presence of the cat.al'ysts as defined in claim1.
7. -The process according to ditai-Rs—(CORGHIG, characterised by carrying out

the reaction in the presence(%IY (ga% cadm um iron, cobalt and zinc salts
of al kyl arene-sul fonic acids er fhe al kyl radicals have 1 to 24 carbon

at oms, ORhir@Rak | ¥, SIHISR] tdeh@eh o hireRRE HE ali¥RA1iE BYROOXdnCra@iEM! BE mofS-hydroxy
cat al yst &bstltuted hydrocarbon radicals having from 3 to 23 C atoms, or mixtures of said glycerides in the
liquid phase with ammeonia vielding fatty acid nitriles of the formula R, (R,, R;—N end glycerotl by
passing gaseous ammonia optionally in admixture with an inert gas at elevaled temperatures in the
presence of a catalyst, which is characterised by contacting intimately the liquid glyceride with a fiow of
at least 200 liters ammonia per kilogram of glyceride and hour at temperatures of from 220 to 300°C
in the presence of a salt of a carboxylic or sulfonic acid and a metal selected from the group of lead,
zinc, cadmium, tin, titanium, zirconium. chromium, antimony, manganese, iron, nickel, and cobalt as
catalysts, discharging the resulting product mixture with rapid removal of the glycerol formed from the
reaction zone, and subjecting the product mixture to a phase separation into a fatty acid nitrile phase
and glycerol/water phase.
- 2. The process according to claim 1, characterised by raising the temperature gradually or
continuously from 20°C to 300°C during the course of the reaction,

3. The process according to claims 1 and 2, characterised by maintaining in the starting phase of
the reaction a temperature level in the range of from about 220 to about 240°C until between 30 and
70 percent of the theoretical amount of glycerol is removed from the reaction, then raising the
temperature over a period from about 0.5 to about 5 hours to a temperature level in the range of from
about 270 to about 300°C and completing the reaction.

3. The process according to claims 1 to 3, characterised by subjecting fatty acids and fattv arid
amides contained in said discharged product mixture to an after-treatment, optionally following the
phase separation, in the presence of ammonia and of the catalysts as defined in claim 1.

- 5. The process according to claims 1 to 4, characterised by subjecting the discharged product
mixture ¢ fractionation prior to the phase separation whereby recyciing fatty acids and fatty acid
amides contained in said discharged product mixture into the reaction. '

©. The process according to claims 1 to 4. characterised by continuing the reaction until
substantially the entire amount of glycerol is discharged, combining the fatty acid nitrile phase
following the phase separanon with the unremoved nitrile portion and treating said combined nitriles
with a flow of ammonia of from 5 to 150 liters ammonia per kilogram fatty acid nitril and hour at
temperatures of from 200 to 320°C in the presence of the catalysts as défined in claim 1.

7. The process accordlng to claims 1 to 6, characterised by carrying out the reaction in the
presence of lead, cadmium, iron, cobalt and zinc salts of alkylarene-sulfonic acids wherein the alkyi
radicals have 1 to 24 carbon atoms, optionally substituted with one or two carboyxlic groups, as
catalysts.




