HWAHAK KONGHAK Vol. 31, No.2, April, 1993, pp. 184-192
(Journal of the Korean Institute of Chemical Engineers)

CuCl %3S E 0|28 m2kHof| MFE{2] otMEal 22|
Usel - Y- ST - FAY

Cl U o et R et
*3hgd s}t
(19924 8% 179 AF, 199243 129 28 A1)

Separation of Acetylene from Paraffins
Using CuCl Complex Reaction

Dong Min Kim*, Ho Nam Chang, Kyu Min Song and Won Hi Hong

Department of Chemical Engineering, KAIST
*Hannam Chemicals Co.
(Received 17 August 1992; accepted 28 December 1992)

2 o

CuCl #shre-g ol galed sizhe] EPE ohdgdS Felshe W& ARSIk AspugAlde 2wt
FE4E o] T BD4E 793 Seele] ERY CuClel o) W4T R P43 opA A o)
Worth 22l Aeiale) £55) FAY Seel S A5H02 Abgsh 2 o] FoSUeh Fefell CuClol
2 A ashibgel AYA W LEeAE F49h Fel FA Uoiueh

Abstract—The separation of acetylene from paraffins using CuCl complex reaction was investigated. The
amount of complexed acetylene increased at lower temperature, in better mixing conditions, with the higher
amounts of CuCl present in the slurry and at higher dissociation temperatures, but decreased at higher comple-
xing temperature and repeated use of slurry. If CuCl is not present or the temperature is not suitable for
the complexing reaction, only absorption or physical adsorption of gases can occur.
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Fig. 1. Dissociation pressure of various hydrocarbon comp-
lexes [12](ratio; CuCl: Hydrocarbon).
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Table 1. Dissociation data of CuCl complexes
Cw/HC ratio AH AF AS
Hydrocarbon in complex (Kcal/mol) (Kcal/mol) (Kcal/mol) Ref.
Monoolefins
Ethylene 1 10.0 —0.319 38 11
Propylene 1 11.0 —0497 42 11
Isobutylene 1 11.0 —0.398 42 11
1-Butene 1 115 —0.307 43 12
Cis-2-butene 1 14.1 0.445 50 12
Trans-2-butene 1 16.4 0.0166 60 12
Cyclopentene 1 116 0.700 40 12
Styrene 1 7.6 2.50 19 12
Acetylenes
Acetylene 2 125 —0.0502 41 10
Propyne 2 11.9 0.0453 43 12
1-Butyne 2 154 1.20 52 12
2-Butyne 1 9.1 0.225 33 12
2-Pentyne 1 13.8 1.184 46 12
3-Hexyne 1 16.5 472 43 12
Vinyl acetylene ? 104 1.39 33 12
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1

Propylene: log P= —2.443X 103? +9.331
1

Acetylene: log P= —2.695% 10° T +8.724
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Fig. 2. Vapor dissociation pressure of acetylene and pro-
pylene.
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Fig. 3. Schematic diagram of experimental apparatus.
1. N, cylinder 9. Reactor

2. Propane cylinder  10. Coolant jacket

3. Propylene cylinder 11. Chiller

4. Moisture trap 12. Slurry pump

5. Oxygen trap 13. Sampling port

6. Microneedle valve 14. Bobble flow meter
7. Rotameter 15. Thermometer

8. 3-way valve
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(mixing: 90 cc/min, feed flow rate of acetylene-pro-
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Fig. 6. The effect of the quantity of CuClL
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(mixing: 90 cc/min, feed flow rate of acetylene-pro-
pane: 44 cc/min, complexing-dissociation tempera-
ture: — 10T, 15T, slurry: 320 cc-toluene, A: capac-
ity, A:outlet acetylene concentration)
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Fig. 7. The effect of the quantity of CuCl on the complete

recovery and the breakthrough point.

(mixing: 90 cc/min, feed flow rate of acetylene-pro-
pane: 44 cc/min, complexing-dissociation tempera-
ture: —10C, 15C, slurry: 320 cc-toluene. @: com-
plete recovery, O: breakthrough point)
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Fig. 8. The effect of complexing temperature.
(mixing: 90 cc/min, feed flow rate of acetylene-pro-
pane: 44 cc/min, complexing-dissociation tempera-
ture: —107T, 15T, slurry: 320 cc-toluene, slurry: 5
g-CuCl/320 cc-toluene, @: complete recovery, O:
breakthrough point, a: capacity, A: outlet acetylene
concentration)
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Fig. 9. The effect of mixing rate.
(feed flow rate of acetylene-propane: 44 cc/min, co-
mplexing-dissociation temperature: —10C, 15C,
slurry: 5 g-CuCl/320 cc-toluene, @: complete reco-
very, O: breakthrough point, A: capacity, A: outlet
acetylene concentration)
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Fig. 10. The effect of feed flow rate.
(mixing: 90 cc/min, complexing-dissociation tem-
perature: —10C, 15C, slurry: 5 g-CuCl/320 cc-tol-
®: complete recovery, O: breakthrough
point, A:capacity, A: outlet acetylene concentra-
tion)
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Fig. 11. The effect of repeated use of slurry.
(mixing: 90 cc/min, feed flow rate of acetylene-
propane: 44 cc/min, complexing-dissociation tem-
perature: —10C, 15T, slurry: 5 g-CuCl/320 cc-tol-

uene, @:complete recovery, O: breakthrough
point, A: capacity, A: outlet acetylene concentra-
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Fig. 12. Complexing-dissociation curve of propylene.
(mixing: 90 cc/min, feed flow rate of propylene:
44 cc/min, complexing-dissociation temperature:
0T, 15C, slurry: 5 g-CuCl/320 cc-toluene, O: com-
plexing, ®: dissociation)
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Fig. 13. Complex curve of acetylene-propane-propylene
system.
(mixing: 90 cc/min, feed: acetylene(13.2%), pro-
pane(65.5%), propylene(21.3%), flow rate: 90 cc
/min, complexing temperature: —15C, slurry: 5
g-CuCl/320 cc-toluene, O: acetylene, @: propylene)
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Fig. 14. Dissociation curve of Fig. 13.
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Fig. 15. The effect of dissociation temperature.

(mixing: 90 cc/min, feed: acetylene(8.13%), pro-
pane(41.1%), propylene(50.77%), flow rate: 100
cc/min, complexing temperature: — 10T, slurry:
5 g-CuCl/320 cc-toluene, O: acetylene in dissocia-
tion at 25T, a: acetylene in dissociation at 15T,
®: propylene in dissociation at 25T, A: propylene
in dissociation at 15T )
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Z2gale Sl F5-9 CuClel| 97 B {3
dojute), Zapub-3-g & opA L CuClaz 270l
W& R wlEH R vyl E3AEe] A Fel
AMAE 27t FrlERlen B FAe] vlg
zzgde A FFEAY CuClddl 3] F3 =
A MAE) FEE Folslert 345 AR 2 3
2 flrh Fig 1464 2 5 2l=e] sie]x A del=
oA dao] g2 A7k Wl & FE2 e o 347}
Folle 943 Bt e ga T2 g g
Fig. 12049} w37} 2 Az Aee Belisol
79 gle Aoz Helrh Fig 15¢& dejodl wx&
<59 e Jehged 348 FollA] ol vt
EFAZ o]FE 2o AFL slglonz oiAd
dlo] Exge) 33802 BE A Jgtew, sizie]
227 ES o 270 HpEE oAl FEE FA
vehz 943 3eEE A gobde & 5 sk
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2 uke-S oA e e gy Te gL 7
d3ke whx] okE Aoz eyt

4. 4 2

u 9] 3ho] 7} 27 & shebelzh LMol o e
AR AL CuClahe] H3pg-g o] §5hal EEH O
59 5 ke 3¢ st om vhes 2 AEE
W 4 alsdch

(1) #spig-2 A7 of CuCle] whe S s
39 257} HESE, ® EY] F I54F T2y
£ei218 A% A ASOlE FolAln,

() 27N BEH D5z FEE Aee
LE7h 33 Hel 5ot ¥65%, = CuCle) o] @
£45 F71AT CuCle 2% A4 A9t Hol
A,

(3) B47) 3] Fe A%e AL Es} 4T,
£942) 8 A% A4 USE, delerst 5452, 29
£30] # 92 Fei2] Wol CuClo] Bo) A&+S &
obHleh.
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