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gasification. In the water gas shift reaction, the high temperature shift reaction

Accepted 25 August, 2023 and the low temperature shift reaction were continuously performed with CO:H,0
ratio of 1:2, 1:2.5, and 1:3, and the CO conversion and Hs increase rate were
evaluated. The H; increase rate increased in order to CO:H,0 ratio of 1:3 > CO:H,0
ratio of 1:2.5 > CO:H,0 ratio of 1:2. The CO conversion showed a high value of
more than 97% at each CO:H,0 ratio. The water gas shift reaction at a CO:H-0 ra-
tio of 1:3 showed the highest H, increase rate and CO conversion.

Key words : Waste plastic gasification(H| S 2t A El 7tA B}y, Water gas shift reaction
(SMITA M3 HEZY, Hydrogen production($A H|X), Catalyst(Z0),

Catalyst pellet(&

STAES W A4 vlg, W 9 WRA
T} 22 oheket B4, 441} 7hHe A wiol
hrgt 8= AREEAL Qlok wl=, ', fRollA
= %k oF 5,5009F 0] EefAgo] AAbE| AL #7)
o glomh), Yo AE 2019 71F 7k 822k

327

O mal)

Eo] ZelaElo] AT Hy|H T P, we
2~ oG Ao o= AL AESHT QAT of
g e $A e w HokH 540w 9
3 ulgA A o] T v]-go] ol Exp. gt 2:7}o] o
3 s Eeaele] Aej S840 B ojiww
&5 Edthe 9ol i aeja SeaE e
ko

BaAe A Aok 241 2o 9

¢

2023 The Korean Hydrogen and New Energy Society. All rights reserved.



328 TIEAE JHAS
—

P9, uletba] HEZapAE o] el A]FE] s dsfor
o AR dFEa 9l

FZole HELEHE AgsH=
7o) we AL v glow™) E3| el
€S oy x| Uk R Asksle drso} pAT} 7
&o] TS WL . wZekaE ] AR &
gag H7]82 300-650C 9] 2= 7tdo 24
35 EA1} A5 S ARSI 820 o g o
,\1011) AR ieﬂ.dlz 13) I Ul-Ekxﬂl“ o
2 A T AEE A, 5
glo] dus) FAo Agsh= ofz] AFPE Q) ]
UTH. | ZetaEle) Fhasle Betad d7)EE
°oF 500-1,300°C 2] TL-&o|A Z7], Ak @ F7]e} vb
S-A1# Hy, CO, CO,, CHy 71 58 P E
gtrgo] spasl ZAHLS MAE SHA 7} (syngas,
CO+HH) 24 §H4 43, dimethyl ether (DME), H]
e G B2 AR, 40 T2 ofur] NS
AAVRE ©] 2] WEolA] k.

3P TPABEE 7L A2 XS] 94
M= COE COE ABBIHA 445 2712 YAkst
= A7k ASK(water gas shift, WGS) HFS-o] Z4=
o]t}

WGS HH-o bt ukQoln, thoa} Zro] AaE
t}. WGS 418-¢] H,0/CO (R) H]-&o w2 oI5tz
o|Zof W CO FF HTL-2 Fig. 13} g}

£ Az

Conversion  [%)]

40 T T T T T T T T
0 200 300 400 500 GO0 TOO 800 500

Temperatura [*C]
Fig. 1. Thermodynamic theory CO equilibrium conversion

> SRS UNOIK[3tE] =2

ol0i| et 7TIARRH HE Fi B3E 018t

Fig. 1 21, WGS H-5-2 Ha“’ej Heojlue 2
7} 27k wet CO B
< oF 2= ot} W3 CO B3
Hol et 2R g o

WGS ¥Hg-2 Helehy 3 -
ol B UHS SRR SAS AL, e
oA F7IR vheAIA o g AAksaiat
sk whabd WGS BRSO 350-550°C 0] 1. Agh
(high temperature shift, HTS) Y23} 200-3007C 2]
AL Z3Klow temperature shift, LTS) HF-3-9] &= ¢t
Al FHo= o]FoHHH),

A =ielA E7iaA wlEekaE ) AAsHd
HEEAEes S Hrle ERkAEY 7RAst
et A7k YR glow, 11 dpgo A vy
Tk olgslol S8 AISIE o} KIS Sk
2 Aol ABeaE slash 2HoIN Ay
A sl 7o Rjeled Aol 4
éﬂH—% 283t 4 st

S U880z Fer Ads] 48 S015, LTS

02 CuZnAl AR g NS AGSHA

o, CO:H09 vl W& H, T7k& CO 7k~
dgheo] His H7Fskch

oo msi'

32

r]I.

HTS ‘ﬂ%%ii% A Zu] "B(CAYE, LTS §t
S o H3(CAh& *F&o}“ﬁ} Table 1
2 Zn ‘;‘%9]% g Holzeh & S0 Wil ¥
He sz 751 °F 6 mm,Z°] °f 6 mmo|tt.

Fig. 29} Zo] 49 A% T

-
il
lr
Jl-)h

HTS®} LTS HF-3HS 917 oF 60 mm, Z o] 350
mm9] stainless steel (SUS)ZE A|2}+z| it

E2 150-200C 9] 28 wy7]of g o] =57
FEj2 & AldHol =dETh E3E CO, COy, Ny,
Hy, H,O 7k 300-350C 9] &5} A dH oAl &3t

H34H N4z 2023¢ 8



Elo] HTS Whe3ho 2 mQlE|al, the LTS Whao
E=QJEch HTS} LTS ¥ 2x = 77 350-400C
9} 200-220CE £-A]31=2 3}k WGS Hhgo] &
ket $571E AHA B} kA RS
wejg shat et EEs skl 155,
305, 608 7tACR 7kA o g IS gas
chromatography (GC) (Chrozen; Youngin Chromass,
Anyang, Korea)& 2Hg3t0] 7k 248 A5ty
ok GC 242 T 7k 250 pL& Aol FY3t
of Qgstgon], ArER 3318 BAastel FRik
& #shact.

CO 7hx kel v Ao 2R ARSI

Table 1. Properties of A and B catalyst pellet

A catalyst pellet B catalyst pellet
Characteristics | Value | Characteristics Value
Copper oxide 2.07% Copper oxide 42.3%
Sulfur 0.015% Zinc oxide 47.1%
Chromium oxide | 8.25% | Aluminum oxide 10.6%
Ferric oxide 86.69% Sodium 0.04%
Average crush Average crush
strength 187 ke strength 29N
Shipping density | | g}ﬁ Bulk density | 1.32 ke/L.
Loss on ignition at Loss on ignition at
540°C 2.17% 400°C 9.7%

Fig. 2. Experimental set-up for water gas shift reaction
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