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CLAIMST]

1.0 Al process forllpreparing(]1,1,1,2,2-pentafluoropropane(] (245cb), 1 thel process!]
comprising: [

gas[phaselcatalytic dehydrochlorinationoflal’compositionicomprising1,1,1-trifluoro-2,3-
dichloropropane (24 3db)toproduce@anlintermediate compositionicomprising 3,3, 3-trifluoro-2-
chloro-prop-1-ene(CF3sCCI=CH,,[1233xf),(hydrogenichloride (HCl)[andair;@and ]
gas[phase(catalytic fluorination withhydrogen fluoride [((HF) (0fithe lintermediate [compositionto
produce(alreactorproduct.composition comprising245cb, [HF,[HCland(air; ]
wherein(theprocesslis ¢arriedoutlwithalco-feedlof air, Whereinthe[amount oflair(co-fedto[]
theprocesslis from(0.1to500mol %, basedonithelamount/ofiorganics.[!

2.1  Alprocess accordingtol¢laim1whereinthedehydrochlorination(steplis carried(outlin]
affirstireactoriandthefluorination(steplis carriedoutlinalsecondreactor.]

3.0 Alprocess accordingfoclaim1ori2whereinthe amountlofiairico-fed toltheprocessiis(’
from[1 10200mol %, basedonthelamountofiorganics.

4.1 Alprocessiaccording(toiclaim3whereinthelamountofiairico-fed tothe process isfrom
210100mol%, basedontheamountiofiorganics.

5.0  Alprocessaccordingto'claim4 whereinthe amountiofiairico-fedtotheprocess is from(
5to100mol %, basedonthelamountofiorganics.

6.0  Alprocesslaccordingtoclaim(5, whereinithel@amountofiairico-fedtothe process isfrom(]
10to100mol %, basedonthelamountofiorganics. ]

7.0  Alprocessiaccordingfoclaim6whereinthe@amountiofiairico-fedtothelprocess is from(]
151t095mol %, based(onthel@amount(oforganics. ]

8.00  Alprocessiaccordingfoclaim(7 whereinthe@amountiofiairico-fedtothelprocess isfrom(]
201to90mol %, based(onthel@amount(oforganics. ]

9.0  Alprocessaccordingto'claim8whereinithe amountofiairico-fedtotheprocess is from(’
25[to85mol%, basedontheamountiofiorganics.
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10.00 Alprocess accordingtol@anyoficlaims2to9whereiniairiis co-fedfoboth firstandisecond ]
reactorsand whereinthe @amountofiairico-fed tothe firstireactorlis less thanlthelamount,onal
molarbasis, of air(co-fed tb the(second reactor. !

11.00  Alprocess accordingtoclaim10Wwhereintheamountiofiairico-fed tolthe firstireactoriis’]
less than(halfithelamount(of(air(co-fedtothesecondireactor.]

12.00 Alprocess accordingtolclaim(11whereinthelamount(ofiair(co-fed tothe firstreactoriis[]
less thanialquarteriofithel@amountofiairico-fedtolthe[second(reactor. [

13.00 Alprocess accordingtolclaim[12whereinthelamountofiair(co-fed tothe firstreactoriis[]
less thaniatenthiofithe@amountoffairico-fed [tothe second(reactor. ]

14.00 Alprocesslaccordingtolanyloficlaims 2[to[13wherein(thelintermediate(composition(]
exits theffirstreactoriandlis feddirectlytothe'secondireactor.

15.01 Al process forll preparing(]1,1,1,2,2-pentafluoropropane(] (245cb), 1 thel process!]
comprising: [

gas phaselcatalytic dehydrochlorinationlin(afirstreactorioffalcomposition[¢omprising(1,1,1-
trifluoro-2,3-dichloropropane(243db)tol produceanlintermediate composition comprising[’
3,3, 3-trifluoro-2-chloro-prop-1-ene (CF3CCI=CH,,1233xf)[and hydrogenchloride (HCI);[@and
gas phaselcatalytic fluorinationCwith["hydrogen(fluoride (HF)Cin(alsecondlreactor of(thel’
intermediate [compositionfolproducelalfeactorproduct’composition[comprising(245cb, HF, [
HClandair;[J

wherein(thel[processlis[carriedoutwith[a[co-feed of[airfothesecond(reactor,(wherein(thel
amount(offairco-fed tothe[second(reactorlis from5to100mol %, hasedon(theamountof(]

organics. [

16.00 Alprocesslaccordingtolclaim15whereinithel@amountiofairico-fedtothe Secondireactorl!
is from[10mol(% to100imol %, basedonithe@amountiofiorganics. ]

17.00 Alprocesslaccordingtolclaim16 whereinithel@amountiofairico-fedtothe Secondireactorl’
is from[151095mol%, basedonithel@amountiofiorganics.[]

18.00 Alprocess/accordingtolclaim™7 whereinthe amountiofiairico-fedtolthe second reactor’’
isfrom20t090mol%, basedonithelamountiofiorganics.[]
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19.0 Alprocess/accordingtolclaim™8 whereinthe amountiofiairico-fedtolthe second reactor’’
isfrom251o85mol(%, basedonithelamountiofiorganics.[]

20.00 Alprocesslaccordingfolanyofi¢claims[15o19wherein airlis(additionallyco-fedtothe[’
firstireactoriandthelintermediate(composition furthercomprises(air.

21.00 Alprocess accordingtolclaim20whereinthelamountofiair(co-fed tothefirstireactoriis]
from(0.1to100(mol %, basedonithe@amountoforganics. ]

22.[1 Alprocess accordingtolclaim(21whereinthelamountofiair(co-fed tothefirstireactoriis]
from[0.2to50mol %, basedonthelamountofiorganics. [

23.11 Alprocess accordingtolclaim22 whereintheamountiofiairico-fed tolthe firstreactoriis
from[0.3t020mol %, basedonthe’amountofiorganics.

24.71  Alprocess accordingtolclaim23 whereintheamountiofiairico-fed tolthe firstreactoriis
from[0.4to0mol %, basedonthe’amountiofiorganics. ]

25.11 Alprocess accordingolclaim24 whereintheamountiofiairico-fed tolthe firstreactoriis
from(0.4 to5mol %, basedontheamountiofiorganics.

26.0] Alprocesslaccordingfolanyoficlaims[15fo25wherein(thelintermediate ¢omposition
exits theffirstireactoriandiis fed(directlytolthesecond(reactor. [

27.00 Allprocess accordinglJtolJanyl]oflithellprecedingliclaims whereinlJthellcatalyticl]
dehydrochlorination0f(243dblis carriedloutlin[thel[presence of(HF [and[thelintermediate[]

compositionfurthericontains HF.[]

28.0] Allprocess according(tolIclaimJ27 OwhereinlJthe JcompositionJcomprising[1243db [
additionallycontains HF, with/aimolarratio0of([HF:243dbof from(0.5:11040:1.]

29.07  Alprocess accordingtolclaim28whereinthemolar ratiolof [HF:243dblis from1:1 o]
15:1.00
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30. Alprocessaccordingfolany[of¢claims 2 [fo 29 wherein molarratio[of [HF:1233xflinthe

second reactorof from[1:1io45:1.

31.01  Alprocesslaccordingfoclaim30whereinthe molarratioof(HF:1233xflinthesecond(]
reactorlisfrom(2:11t020:1.]

32.00 Alprocesslaccordingfolclaim31wherein(the molar(ratioof (HF:1233xflinthe second(]
reactorlis from(3:1to15:1.]

33.0 Alprocesslaccordingtolanylof(¢claims[30to[32Whereinlanadditional feed[of (HF [is[]
providedtothe(secondreactor.[]

34.00 Alprocess accordingtoanyofithelprecedingclaims whereintheairis compressedprior[]
tolbeing(co-fed.[]

35.[1 Alprocesslaccordingtoranyofitheprecedinglclaims wherein(thelairlisdried prioritol’
being(co-fed.

36.[1 Alprocess accordingltolanyloflthe precedinglclaims whereinthelreactor product’’
compositionlis separated(intolalstreamlcomprising(245cblandHF landlalstreamicomprising!(’]
HClandair.

37.00 Alprocesslaccording(tolclaim36[wherein(thelstream[comprising245cblandHF [is[]
separatedlintola245cb-richistream(andaHF-richistream. [

38.00 Aflprocesslaccordingtolclaim[37 whereinthe 245cb-rich streamlissubjected(tolal]
scrubbinglsteplinwhichresidual (HF [is[substantially[removed(fromthe 245cb-rich streamfol]
producela245cb-richistreamisubstantially free fromHF.[

39.0 Alprocess accordingfolany(of(the(preceding(claimswherein(the245cblis(separated(]
fromianyfurtherfluorocarbons presentioproducelalsubstantiallypure245cbproduct.]

40.07 Allprocess accordinglltollany[loflithelIprecedingliclaims wherein(ithe[Icatalyticl’

dehydrochlorination’is carriedlout/atiatemperaturelofifrom200to[450°Cland alpressure(of(]
from(0.1to30(bara.[]
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41.0  Alprocesslaccording(tolclaim[40iwherein(the catalytic dehydrochlorinationliscarried(
outlatlatemperatureoffrom 25010380 °Clandalpressureof from1 fo20bara.[’

42.7  Alprocesslaccording(tolclaim(41iwherein(the catalytic dehydrochlorinationlisicarried(
outatatemperature (0f from[300 o350 9Candapressurelof from 5020 bara.

43.0] Allprocess accordinglltolJanylJoflithellprecedingliclaims whereinlJthellcatalyticl]
dehydrochlorination(is carriedoutlin(thel[presencelof a bulk formLorsupportedcatalystl]
comprisingactivated(carbon,@lzero-valentmetal, (a(metal (oxide, [a[metalloxyhalide, [@metal ]
halide, [or mixtures ofithe foregoing. [

44.11 Alprocess according(tolclaim43wherein(the metallis[afransitionimetal,an(alkalinel’
earthimetallor@luminium.(]

45.7 Alprocess according(tolclaim43 or(44whereinthelcatalystlisbasedonlchromia,l’
preferablylazinc/chromialcatalyst.

46.01 Alprocess accordingtolanylofitheprecedinglclaimsiwherein(the catalytic fluorination
is carriedloutatatemperatureoffrom(200o450°Candalpressure6ffrom(0.1to30bara.

47.07  Alprocess accordingtolclaim46/wherein(thelcatalytic fluorination(is carriedloutlatiar’
temperature 0f from250(to420°Candiapressureoffrom1fo20bara.’

48.01 Alprocess according(tol¢claim[47wherein(thelcatalytic fluorinationlis carriedoutlat[al
temperature (0ffrom 30010 380°Candalpressureloffrom5ito20bara.]

49.0] Alprocess accordingfolanylofithe [preceding¢claims whereinthe(catalytic fluorinationl]
is carriedoutlinithe presencelofiabulk formiorisupported catalysticomprising/activated(carbon, [
alzero-valentimetal, almetalloxide,a[metalLoxyhalide,[almetalhalide, or mixturesof the[]

foregoing.[]

50.00 Alprocess according(to ¢laim49whereinthemetallis(afransition(metal,analkalinel]
earthimetallor@luminium.(]

51.00 Alprocesslaccording(to/claim(49/or50wherein(the(catalyst/islbasedonichromia.[
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52.11 Alprocesslaccordingtolclaim51whereinlthelcatalystlis[based onlalzinc/chromial’
catalyst.[]

53.[1 Alprocesslaccordingtolanyofiprecedingclaims whereintheHFlinithereactor(product’
compositionlis atlleastpartially recycled to thecatalytic dehydrochlorination(of the composition
comprising(243db@andHF.[]

54.00 Alprocess according(tolclaim[37 (whereinthe HF (in[theHF-rich(streamlis recycledfol
thelcatalytic dehydrochlorination(ofithe(composition comprising(243dbiandHF.[]

55.00 Alprocesslaccordingfolclaim54whereintheHF-rich(streamlis(separatedlintolanHF
streamJandJan(lorganic stream,whereinCthe JHF UstreamUis recycledJtoJthe Ccatalyticl]
dehydrochlorination ofithe . compositionicomprising(243db@and HF. [

56.01 Alprocess accordingtolanyloflthepreceding.claims whereinthelfreactor product(]
compositionfurthericontains 2,3,3,3-tetrafluoropropene((1234yf).]

57.00 Alprocess accordingltolanylofthelprecedingclaims furtherfcomprisingfeedingthel]
245cblintoaldehydrofluorinationreactortolproduceadehydrofluorination product/comprising ]

2,3,3,3-tetrafluoropropene((1234yf)iand HF.[

58.01 Alprocess accordingtoclaim56whereinithe245cbis catalyticallyldehydrofluorinated’
to1234yflinthelgas phase.l]
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