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for exanple, standard aqueous sol ution scrubbing

t echni ques. However, the%e_ﬁggﬁn of substanti al
anounts of scrubbing dis creat e aqueous
wast e di sposal concerns. Thus, there renains a need
for processes utili zi ng Eﬁpfl\ﬁpﬂES‘FCh product m xtures.
Wil e the i |tri|a. m X -‘ g% -_o in %c ordancevvlth
var i ety of souraezgmvmk/aﬂcamohuc@mb MaKrst-lFC 1429 to
HF- cont ali sitions, an a "
pr esent p&@c%gﬁaégaﬁ%gﬂ'?}@ afloy s ?rﬁg@gﬁgipﬁﬁeﬂbkg%
mLx waseshargedn 4182 g (2pmiaof spheficad {8iRtzshy) 28ree dimensional
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a2 a%%ec? {o’ t¥1e ousts%e of?l%:ee ?esactor eer%'le c%ru%}el, %%s%oned
between the reactor wall and the heater measured the reactor
temperature. After charging the reactor with the carbonaceous material,
nitrogen (10 mL/min) was passed through the reactor and the temperature
was raised to 200 °C during a period of one hour and maintained at this
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1429 from HFC-43- 10nee conprising: a) formng a
m xture of ZHFC 1429, HFC-43-10nee, and hydrogen

wo baoonsztes and b) subjecting said m xture to apPCT/US2006/042773
distillation step fromwhich is formed a colum
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for exanple, standard distillation techniques to
separate the two conponents. However, it is preferred
that the azeotropic disti e conducted in such

a manner aPhasepSudistcofanb@ireBTof IR ARdT-I9PTPREg | on

e 1 :
2orRe 5ot Phed Bt Sy PRasie Sl omgosen spasistino
a_z@eenh@ilycofoz -51HG-11 429 @andi Hiv, ol hereimthe chmpgsmdmewas varied

heepel F%%@%@%ﬁ%@%ﬁé@ SR 20 iy 70 G Based
z uron-the ziat @ {rerhthecohase siudies: azeptiape cprpositiomoat ather
ab@h‘@efé’c@r@éﬁ@bféﬁ%@ré@ﬁé\%‘bééﬁ banahlatéai the appropriate
condi ti ons](_? e utilized Ea the ZHFC- 1429 wi |l |
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r eammtrdpé roompidsmonslfurrHkatd BRFQI14R okt spesifietiiteperatures
eﬁ% HEC 1429. As described herein, by
ess |alyfree of Z-HFC-1429" is rreant that the
conposition contains | ess than about 100 ppm (nole
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basis), preferably |l ess than about 10 ppm and nost

preferably | ess than about 1 ppm of Z-HFC 1429. In
wob@7@53x88 | | ati on step, the distillate exitingPthes2006/042773

di stillation colum overhead conprising HF and

Z- HFC- 1429 may be condensed using, for exanple,

standard refl ux condensers. At least a portion of this

condensed stream rrav be rEABLESY to the top of the
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of HF and Z- HFC- 1429, essentially free of
HFC- 43-1 Onmee, may be treated. to renove the HF and
provi de pure ZHFC- 1429 This may be

acconpbles\h@@tnt 464 berBledint \Bhdl PrésAireg &iri pmm-wgg a
second d" b at1 aon as descri bed her
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epfdselins). iThe fRSuURS ARY smfn_rrsailzédqaﬂml@et s (i) or (ii);
and b) subjecting said first distillate conposition to
a second distillation step conducted at a different
pressure than the first distillation step in which the
conponent enriched as first bottons conposition in (a)
is renoved in a second distillate conposition with the
bottons conposition enriched in the same conponent

whi ch was enriched in the first distillation
conmposition. The process as descri bed above takes
advant age of the change in azeotrope conposition at
different pressures to effectuate the separation of

Z- HFC- 1429 and HF. The first distillation step may be

23



carried out at high pressure relative to the second

distillation step. At higher pressures, the
WoR#0ZAOFFES 1429 azeot rope contai ns hi gher | evel BCT/US2006/042773

of Z- HFC- 1429. Thus, this high-pressure distillation

step produces an excess of r gen fluoride, which
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HF/ Z- HFC- 1429 azeotrope contains higher |evels of HF.
Thus, this | owressure diEXAMPLE gn step pr oduces an
excess of Pra eCS ) .

t enper at ure 5 '
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hi e
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Ao opEaERRscals ol b R FECSAT fomee st spacifes

pr ?np@éatzrwencmz@sw be acconplished, for exanple,
in a tubular reactor with catalyst in the t ubes and
with a heating nediumon the shellside of the reactor.
Alternatively, a heat carrier nmay be used to permt
adi abatic operation. Either pure HFC 43-10nee or pure
Z- HFC- 1429, both bei ng produced by the distillation
processes described herein, may be recycl ed back to
the reactor to serve as heat carrier. HFC 43-10nee
woul d be a preferred heat carrier, as introduction of
Z- HFC- 1429 to the dehydrofl uorination reactor w ||
result in a reduction in single-pass conversion of
HFC- 43- 10nee. In both the first and second
distillation steps, the distillate exiting the
distillation colum overhead conprising HF and

Z- HFC- 1429 may be condensed using, for exanple,
standard reflux condensers. At |least a portion of this
condensed stream nmay be returned to the top of the
colum as reflux. The ratio of the condensed material,
which is returned to the top of the distillation
colum as reflux, to the material renoved as
distillate is commonly referred to as the refl ux
rati o. The specific conditions which my be used for
practicing the distillation steps dependupon a nunber
of paraneters, such as the dianmeter of the

di stillation colum, feed points, and the nunber of
separation stages in the colum, anong others. The
operating pressure of the high pressure distillation
col um (whether high pressure is the first
distillation colum or the second
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distillation colum) may range from about 50 psi (345

kPa) pressure to about 300 psi (2068 kPa), normally
w@bwansizeO psi (690 kPa) to about 250 psi (172BCkRB8006/042773

The high pressure distillation colum is typically
~operated at a pressure of 25 psi (1551 kPa)
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condensation. Figure 1 is illustrative of one
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HF at a tenperature of about 40 C and a pressure of

about 22 psi (152 kPa) is renoved through Iine (586).
wo nooasi7Ber enbodi ment, the pressures of the cPCT/IIER06/042773

are reversed. Again referrrng to Figure 1, feed
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ompri&ng HE and Z-HBE 1429  vherei®-2he n

af HF ﬁoHFC- 429 i s ggout 1.4:1 (or hmaper), is pagsed
through Tine (540) to a nultiple stage distilTation
colum (510), operating at a tenperature of about 15 C
and a pressure of about EXAMPLEI®8 kPa). The bottons

AP If@%%rfhﬂﬂ HEG-43-10mee

40 0C and AnpKise of BFoZ-HEG11428, pdi HicG 5 Kpngpes fed to

r %nsrmeﬂoﬁ rc@mrﬁr'i‘ ﬁ)rhﬁétp@r@dﬁe SfPusTRatiod of ztrlrlrr@ugrmg iTie data

{18 TRBJer8 e Phiaing) Byt cr LA oSG eashd Ao SRt

I&herbmdynfhrﬂcb)omrtresten'per ature of about 15 OC and a
pressure of about 20 psi (138 kPa) is renoved fromthe
top of colum (510) and sent through line (570) to a
ultiple st age distlllatl2 (520). The
Eorf 1O (5 LUNg th - <
% azeot ropen?&g*nHmrdatl %?Igﬁgggﬁt\%@& 1 S%lpﬁ g%oﬁgﬁs
eafieblar ure of| about 92 C |Adigtibatey essure of. about 225
sJ”:d_jéiﬁQné@Pa), i s gagioved from gghymm (52D) t hroygh
|rﬁr\1e (585) and| is recycled back to colum [510). The

s—of collum ('—'\’)ﬁ\ C n_f%LnLng essenti Illy pure HE

'-"HCL:)

_Ij

Tt

dtz.rar:(t_em:geﬁ\at ur e of33a¢)out 118 C arvh a prespsure ofss9

ah, /out 227 psi (1565 kPa) il|s renmoved through |ine

( —A—Further a%ﬁecjf Bf ovi-des—a- PHO€ESS —f-or—the
afanat %on of HFC- 383 1 Onee fromd26 ni xture conpri-sing

3 %eggrope of near-azeotlrope c si tion] of 512
A3 tonee—and—hydrogen—ftuoride,sardprocess

o‘?rﬁﬂsu@rm a)| subj ecting ;said #%t1d6e to a first
i®d)l | ation sfep in which a conposition epriched in

el rner (7)) hydrogen ftuoride or (ii) HFC-43-10mEe 1S
renoved as a first distillate conposition with a first
bottons conposition be| n_)emmmmam in the ot her of

said RARANGL farl
step conduBteidtue o&I-Hﬁ fZ HF@nM&,‘ﬁ MMECt%ﬁOm lsufe@to a

d t

'cﬁsﬂ{lialtrah'c%ﬂrrﬁﬁ F&r th@ ogl = o{ﬁnrﬂ’i&?ﬂ H%ﬁ’ Z-F'IF'C' f Tﬁ‘e data

taons, co renove

seB Jripleli vene| qtaingd prrﬁkwl@rpwwng ern@,%%ﬁ@ arﬁ\étqaéﬂa&ated
cqmgﬁﬁbaym;@rmbggﬂﬁsl n the same conponent which was
enriched in the first distillate conposition. Simlar
to the previously described two-columm azeotropic

di stillation, for both theTABL&E7and second

tillat t.he, d | | at h
PR 3 < ERRmbE: FEGoUBR P Eok 1] i sovoms
F@ridBle10nee nay be condens@d:tnl]shehq for eKarmI

t K | uk congepsers a portion of i's
on e-%:égo éseefl’ream magf e returned tq)Inthe top of th2=3doh

hz.ﬂlaclﬁzé e,{cpr ned tgz4he tpp of thegpdistillationyppm
olum as reflux, to the mpterial renoved

—S~
(7]

red to_as the vnafliix
reg—+o-—-as—thAe+4ef

|_
S
C
cobelh as reflix. The ratip of the condensed material,
W
C
dj
r

alF Onot Fhe speci fi €33.3 50.0 -

Temp, °C - 30.0 21.8

26



condi tions which may be used for practicing the
WO 20¢f/05873B| at i on step depend upon a nunber of PB&aTA2A06042773
such as the dianeter of the distillation colum, feed
points, and the nunber of separation stages in the
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illustrative of one enbodi nent for practicing the
present process for production of Z-HFC 1429.
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EXAI\/PLE 10 Two-col unm azeotropic distillation for

segar atTI@aﬁot%ﬁg’: Hé’aa'gai;etro‘?r'ﬁpb":c HdH 6 B%Inll_“f tvﬂﬁ;@'ein

Z- HFC- 14 is fe at1o tProcess
pur pos 34 cRmPPEitioniGopsisty essantialiyptirorpaboutitd. g aale n

Tag' e | rwmtecoceitwﬁ@t B8R WI@pér@éhﬁZiP?FCUMZ%ﬁHEﬂéﬁfé’dbut

and ca a e roperties

2t ho 855 T Al FREGH 6o BrRBE Mergapvlfogen uoride,
wherein the vapor pressure is from about 4.1 psi (28.3 kPa) to
about 285 psi (1965 kPa) at a temperature of from about -20 °C to
about 100 °C.

7. The azeotrope composition of claim 1 comprising from about 11.4
mole percent to about 32.6 mole percent Z-HFC-1429 and from
about 88.6 mole percent to about 67.4 mole percent hydrogen
fluoride, wherein the vapor pressure is from about 4.1 psi (28.3
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TABLE 10 A m xture of HF and Z-HFC-1429 is fed to a

woz%ﬁisk%s‘sat' on process for the purpose of puriplirRbéfRM42773
of the Z-HFC-1429. The data in Table 11 were obtai ned
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TABLE TPEMAWIE 15 Two- col umm azeotropic distillation
for sepa) doimingaf mist@-aAGE 2-0Re- 1426 nHAC-4A311i0rtas, andf HF
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TABLE 15CIAINGRERZ %ﬂ‘zp{PP? gompgﬁﬁ@a qféydrégemﬂpq%o@migé*m-
or near - aZiR@Sr egsentialiphsé of BIF G48PI0nséag Z- HFC

11.  The process of claim 10 wherein said distillation step further forms
a column-bottoms composition comprising HFC-43-10mee.

12.  The process of claim 11 wherein said column-bottoms composition
comprises HFC-43-10mee essentially free of hydrogen fluoride.

13.  The process of claim 10 wherein said mixture of Z-HFC-1429, HFC-
‘ 43-10mee, and hydrogen fluoride comprises equimolar quantities of

each component.

14.  The process of claim 10 wherein said mixture of Z-HFC-1429, HFC-
43-10mee, and hydrogen fluoride comprises excess Z-HFC-1429.
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1429 and hydrogen fluoride. 2 . The azeotrope or

near - azeot rope conposition of claim1 conprising
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e 8ent 158 pRsoss 8 Al 15 Bhesmi sacirssdntiahusten i camied
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vapor pgtgésure is fromabout 4.1 psi (28 kPa) to about

285 psi 965 kPa) at a tenperature of from about -20
C to about 100 OC. 9. The azeotrope or near-azeotrope
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20. A process for the purification of Z-HFC-1429 from a mixture of Z-
HFC-1429, HFC-43-10mee, and hydrogen fluoride, said process
comprising:

a) subjecting said mixture to a first distillation step to form a first
distillate composition comprising an azeotrope or near-azeotrope
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(b) subjecting said mxture to a distillation step
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the third bottoms composition enriched in the same component that

was enriched in the second distillate composition.

22. The process of claim 21, further comprising recycling at least some
portion of said first bottoms to said reaction zone.
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a) subjecting said mxture to a first distillation
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conprising an azeotrope or near-azeotrope conposition
of HFC-43- 10nee and hydrogen fluoride, said process
woaorissi3ag: a) subjecting said mixture to a fPCEUS2006/042773
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26 wher HFC-42+10mesecamd hgdogehlflabride. step is carried
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nol e percent HFC-43- 10nee and hydrogen fluoride. 36.
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97.4 mole percent to about 79.9 mole percent hydrogen fluoride,
wherein the vapor pressure is from about 3.0 psi (20.7 kPa) to
about 198 psi (1365 kPa) at a temperature of from about -20 °C to

about 100 °C.
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about 3.0 psi (20.7 kPa) to about 198 psi (1365 kPa)

at a tenperature of fromabout -20 OC to about 100 C.
wW@8007hb3F3@zeot r ope or near-azeotrope conposi ti POT/O82006/042773
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dew poi nt. .pressut.e and, bubbl e i nt essur i
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poi nt ppeaiatpressure and bubble point pressure that is less than or equal
to 3 percent (based upon bubble point pressure).
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