Korean Chem. Eng. Res., 53(1), 116-120 (2015)
http://dx.doi.org/10.9713/kcer.2015.53.1.116
PISSN 0304-128X, EISSN 2233-9558

HY zeolite S0 A0l M Si/Al, H[7} 2-Butanol Ef=8F20f| O|X[= H&k
Yoot - z/53| - MBI

330-717 F9 XJWI B FAQME 1223-24
(20149 102 62 A, 20143 112 102 88 He, 20149 112 142 A=)

Effect of Si/Al, Ratio on 2-butanol Dehydration over HY Zeolite Catalysts

Euna Jung, Hyeonhee Choi and Jong-Ki Jeon'

Department of Chemical Engineering, Kongju National University, 1223-24 Cheonan-daero, Seobuk-gu, Cheonan 330-717, Korea

(Received 6 October 2014; Received in revised form 10 November 2014; accepted 14 November 2014)

e <
HY Al&elo]E Ful] Aol 2-78he0] G9ibe-5 53t Fdll Alzel] A3t A5 Fslsict. 145 Fvll v
71011*1 2-56hE B REE-S SISt HY Alggto|E Zull9] SiAl, BI7F 5718 wf 28650 HgHgo] S7tst
= A%E BHoE ol AR AZI7F T7187] WiEo R Sl 4 Qlek 27 ghg o] kol ofs] A 15
Eﬂ EdA 256 W A A2 510 MU= Si/AL B H]e] Wslel] ek W] okopr), whbA], & AtellA] AL
%f& HY A&} E Fn)] FollA] Si/Al, & H17} 6021 Sul7} 2-5-6hE-0] - HhgoA] 15812 &8 |3l
ol 7P st 2e & 5 UATE HY (60) Al E)E Fallo] 74, 15819 &8 Fjslslr] $)3 &l@ g &

= 250°C o)tk

Abstract — Synthesis of butenes through dehydration of 2-butanol was investigated over HY zeolite catalysts. 2-Buta-
nol dehydration reaction was carried out in a fixed bed catalytic reactor. 2-Butanol conversion was increased with
increase of Si/Al, ratio of HY zeolite catalysts, which can be ascribed to increase of acid strength with increase of Si/Al,
ratio. Selectivities to 1-butene, trans-2-butene, and cis-2-butene were not greatly influenced by the change of the Si/Al,
ratio of HY zeolite. As a result, it was advantageous to use a HY zeolite catalyst with 60 Si/Al, ratio for maximizing the
yield of 1-butene in the dehydration of 2-butanol. The optimal reaction temperature for maximizing the yield of 1-butene
was 250 °C over HY (60) catalyst.
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Fig. 1. Experimental set-up for 2-butanol dehydration.
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Table 1. Effect of SV/Al, ratio on BET surface area of HY zeolite catalysts
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Fig. 2. Effect of Si/Al, ratio on NH;-TPD profile over HY zeolite catalysts.
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Table 2. NH; consumption during NH;-TPD over HY zeolite catalysts

Desorbed NH; over weak  Desorbed NH; over strong

Catalysts acid site (mmol g™') acid site (mmol g
HY (5.2) 125 -

HY (12) 89 21

HY (60) 2.1 3.5

el Si/Al, & H]7F 129] = 6091 HY Al &2 E =
150 °C9} 350 °Collx] F58HA = 71€] NH,2] &2t 935 #28
I 2ATH HY (12) Al&efo] E Ejji= 150 °C ¥ 31.2] WA o] 350 °C
oA 2] w2 WA wr} Ax5k HY (60) Z 1 350 °C 3] .9
wzlo] 150 °Coll A 2] ¥ =12 AR AL S Si/AlL = H]7F 5
7V 150 °c2] 92 tin] 350 °c2] 3 2.2 A AQl v7E 57F
sh= AeS UEhEd o) ok A7 AR Rt Zsk A7) 9] Ak
o] Z7FH = A& HojFr), HY Al&Elo]E 5] NH,;-TPD
B2 AR F3ePE Si/Al 2 H|7F 27FEEE A2 Ak 9]
2 7EAasIA Rk, AP o) A7) iR A gl 5= Qi)

HY #Al&efo] E Fujjol] EAsh= Akl F7-5 gRl1st7] 213l Py-
IR 8-S 33t A7}= Fig. 30l YeRAATE Abelli= of8] 714] &
o] ate] 9lom, 71 Foll HEAH = AR(B AF ) o dAE

= 4 QAo Fo) A AL ARy vl 3t AP vk
= Q= Abdolt), B3t silanol 7](Si-OH)Ol 4 A& E o] Ql+= oF
S ASH el SAE 4= AATH11]. o] H AR Fo]2 Akl
H]3fA] ul]-9- oFsk Ao 7] witel] 5 S7HAZIHE A AR =
Zoltt Py-IR A3E Falx Fre] A4S 418 v LA H
S AEs] ] diA e 2R EE AsAlA F29
W3} o2 ek 5= ik

> T

300C

250C

Intensity(a.u.)

1541

100C

1580 1490

1700 1650 1600 1550 1500 1450 1400

1444 1437

Wavenumber (cm™!)

Fig. 3. Effect of temperature on pyridine-IR spectra over HY (5.2)
zeolite catalyst (pressure : 10 torr).
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Fig. 4. Effect of Si/Al, ratio on 2-butanol conversion (pressure : 1
atm, T-O-S : 2 hr, WHSV : 80.8 h).
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R RSO, SUAL, B 9] Wslelis e Fee 1o)X o
SHTF. 9 EQ Rl RS 1R A2 ) A
S HlEM B Sl ek om, WS- 25} Skl uke ok
Z7151I0k. SiAL 2 Mol 1HE Edls-t e e Wake

4] gkt

253} W) wahd 1] 207 o W) wite] 2R ehe v
HHE-E T 17 EM T8 sﬂtHﬁ} k= Zlo] f-elsit. Fig. 691
278 G2 Nk 9] 1 El 8 YRR Si/AL = B|7F 60%]
ool 158l o] 7P S8k o]z skellA] Selsh wiel o)
SV/AlL, & W7k A-GS ko] 47|17} s A A 2-ehe gkgo]
71l whet 1-7-610) o) F71e 2otk F, HY Algete|=
FH|E o] 88k 27 eh&-0] B koA Si/AL & )7t S7kshd
146l B = A eh A 2-ehe Hgkge] Flete] 176l

Korean Chem. Eng. Res., Vol. 53, No. 1, February, 2015




120 oot - Hdg]

100
—e— HY(52)
v— HY(12)
2 80 - = HY (60)
d
T
=
£ 60 A
=
<
— )
S 40 u ) g
4
2
>
20 A
0 v ; ; ; :
150 200 250 300 350
Temperature(°C)

Fig. 6. Effect of Si/Al, ratio on 1-butene yield in 2-butanol dehydra-
tion (pressure : 1 atm, T-O-S : 2 hr, WHSV : 80.8 h.
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