WO 2012/009050 PCT/US2011/037963

Feed recycle

Purge gas recycle

i1 Drying System 200 .
: HC Conversion Systemn 100
Purge Purge dryer unif
gas g 210 o
1* fped 1 feed dryer 3 Reactor
;;ﬁ unit 2203 140
,,,,,,,,,,,, i ol Distiliation
N foed W N N feed dryer . . Uit 148
unit 220n 4 - Separation ,_Hgmm‘%
Unit 120 | Prase’
Catalyst recycle
Catalyst
Regeneration Catalyst
Cinit 130 e phase Product{s}

e Catalyst
drainage

FIG. 1



WO 2012/009050

215

PCT/US2011/037963

Recycla
Forecoees PrIIoCoorEraTosorxraooo e oo oo R X e oRRxa T ooy
: ¥
Feeds ¥, ! Reactor
110
Distiliation
Catalyst Egﬂse Unit 140
T i Separation
Catalyst recycle Unit 120 B Product(s)
Regeneration : Catalyst
Unit 330 phase
eocccccccccccels G 8 1y 54
drainage
Isobutane recycle
‘év ] Vé' HCH recyele
Cond Swing s (3
eads 3 ystem SN
200 Reactor
18 Distillation
Catalyst . gig:ase ] Unitldo PG
¥ Separation » Alkylat
] i ate
Catalyst recyele Hait 120 y
Regeneration Catalyst
Unit 130 phase
. CREBIYSE
drainage

FIG. 3



WO 2012/009050 PCT/US2011/037963

3/5

&/‘ 300

302

PURGE AIR & H,0 FROM SYSTEM

INTRODUCE REACTANT(S) INTO SYSTEM

i 308

RE-CIRCULATE REACTANT{S) THROUGH SYSTEM VIA
DRYER UNITIS}

FIG. 4A



WO 2012/009050 PCT/US2011/037963

415

/ 400
402
PURGE AIR & H,0 FROM SYSTEM
é’ A 404
INTRODUCE REACTANT{S} INTO SYSTEM

i’ 406

RE-CIRCULATE REACTANT(S) THROUGH SYSTEM
Vi4 DRYER UNIT

‘i’ 408

RECYCLE REACTANT{S) DIRECTLY TO REACTOR

é 4148

INTRODUCE CATALYST PROMOTER INTO
REACTOR

‘é’ 412

INTRODUCE IONIC LIQUID CATALYST INTO
REACTOR

FIG. 4B



WO 2012/009050

PCT/US2011/037963
5/5 0
y“"' 502
PURGE AIR & H,0 FROM SYSTEM
ViA DRYER UNIT, RECYCLE DRIED FEED THROUGH
SYSTEM

i 506

INTRODUCE REACTANT{S} INTO REACTOR

v e 568
INTRODUCE CATALYST PROMOTER INTO REALTOR

i. g 510
INTRODUCE IONIC LIQUID CATALYST INTO REACTOR

- 512
CONTACT REACTANT({S) WITH IONIC LIQUID
CATALYST
i g 314

SEPARATE IONIC LIQUID CATALYST FROM ML PHASE

FEED HC PHASE TO DISTILLATION UNIT

v 518
ADIUST DISTILLATION CONDITIONS TO STEADY
STATE

i 520

ADIUST CATALYST REGENERATION TO STEADY STATE

FIG. 5



