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LaCrO;E 7]-+0% 3= perovskite® AE2] Lay;Sr,;Cry Niy0;(0.1 <x<0.5)F citric acid?} EDTAE ©]-§3F <-
A (sol-gel method)© = FJaI3iet. Alxgk Fulle] 543742 BET, XRD, SEM, H,-TPR, EA 12|31 TEM= ©]&
s, T 757 /i W& Fdtol Snf 2438 B7IsISIT). Perovskite 232 A-siteclli= St 30 ml% 12
dX8kskal, B-site] Ni 2|8E S7RA7IHA 223 £57] 71 wbg A3S 738 43 Ni X8 s/Ce] 1
(steam to carbon ratio)’} T7F&TE TR AE 74 0] YE T Lay Sty 1Cry sNig sO5(LSCN-0.5)Z 1]
7} S/Ce) H7F 1.70]a2, 800 °C2) ¥R XA 100%] T23 ASHET} 95.9%2] & £4 85 Eh)o
7P F2 S0l s Bk ike o] Slell i filamentous cabong Bl o] Thax A FEYZF LEREH, Ni %] 21k
o] STFTE FAHE T o] TTlsks Ae FRlsginh

Abstract — The La;Sr,;Cr; Ni O3(LSCN-x) perovskites were prepared by citric acid and EDTA using a sol-gel
method. The LSCN-x was characterized by BET, XRD, SEM, H,-TPR, EA and TEM. The catalytic performance of
LSCN-x catalysts in steam reforming of propane in the temperature range 600~800 °C was investigated. Propane con-
version and hydrogen yield increased with an increase in the amount of added Ni up to x=0.5 in the B-site, denoted as
LSCN-0.5, under S/C=1 and S/C=1.7 reaction conditions. The LSCN-0.5 catalyst exhibited the best performance under
Ni-substitution of which propane conversion and hydrogen yield was 100%, 95.9% at 800 °C in the S/C=1.7 condition,
respectively. The morphology of carbon deposited on the catalysts after reaction exhibited filamentous carbon and
amount of carbon deposited on the catalysts after reaction increased with an increase in the amount of added Ni.
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Fig. 1. XRD patterns of La,,Sr,;Cr,_.Ni O; catalysts calcined at
1,000 °C for 5 h.
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Table 1. The BET surface area of LSCN-x catalysts
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x=0.1
3.70

x=0.5
4.52

Surface area (m?/g)

A, rhombohedral(lz‘ﬂ';‘q Al 18] 32 pseudocubic(J Ay 7+

A= F2E YERATH20]. Fig. 18] AZ257E 2 ATl AMgH
S rhombohedralJ perovskite 2T-Z5 7HK]= 2 gl
% % Qgitt

s B Aol AR FulE2 Tt AYT2E VERIA
931, monoclinic A7g+22] SrCrO,(JCPDS; 35-0743) 221/0] m
AlHA EAsh= AE 18 = QUSITE Mori 5211 A-siteell Sr
2| 2kefo] TR 2ol Aol dAsiItkaL Barsigict. o]
Ashs vro g el AR Zulle) 23k Assited] Sr X3
oFel 2tk Zlo % ket XRD AXEYE UERt SrCrO, 231
2 oF 1,250°CollA] 9HA gallE] 27 [21,22], perovskite T Ae] A%
TEE D7) AEME 28 25E 1,300 °C OFVFOR Fofof gtk
Table 1= A|Z=3F Fvll2] BET %W 2S YERA Zolt}. Bsiteo
Nié] 2] gkefo] F7hekrs EvZo] 7kt Ni 213keko] 0.591
S e oAl F71EFATE Sauvet¥} Irvine[13]e] 9lahw

1,100 °CollA 4A1ZF 2223 Lay ,Sry 3Cry 0sNig 505 2] A4S
7 m¥/gol2kal HusiiEd], 2 Aol AR Hrjjel= Nigl %
$hefo] o thEARE vissst A VER

Fig. 2= A %3+ 2] SEM image= UrEM Zlo]t}, B-sitel]
Ni®] x| ghoke- ‘*‘Elé BEE VAR vk s & A, At
HAow A W AFF A2 FejEM S3H o] Qe FY
& Holn P ?JXH 71 0.1~0.3 pme] T},

Zajjo] Tey) S5

71 W RESelke) 54 A 717

7] WA WEEelA w2 SEEE
sy # Stk s/cel vzt 191 27delA Niel @Qx] oyo
00 °C2] HH--2 = 0f1A] 97.3, 43.6%2] L2 [5H-8-3}
T #%E 7#?4 Hebd ghde], 7 & SEAE B
LSCN-0.5 Frlli= 28 27041 100, 94.9%2] LR 28h57) 5
A FES A UERIlth a2elMe] Ze Aege & AT
S H)A|RA] FUAINE, FA FEollA] Nig] Fgo] Stk S gkl

3-2. TZ2OF £=7| JHE HIZ

Za 557] N WS the i 2 A7 WhgA o' AR
.

C3Hg + 3H,0 — 3CO +7H,  AH°=497 kl/mol )

C3Hg + 6H,0 —> 3CO, +10H, AH°=375 kJ/mol ¥)

CO + H,0 < CO, +H, AH°= —41 kJ/mol 3)

223 7E7) N W 73k FENkgol 1, B] Zeinkgoltt
(A 1-2). T8F 44714 o] RES-(Water gas Shlft)" e
7} 715 BTk 3). 37 HolRkg-e- oFst whednkgol
7hek-goltt. o] 22 o & eI} £57)= 1:39] W E Wget
] ZARSE] )] Ao wl=w §/Co) u)7} SIS T2 A
o] Tkl HAIRL, o= o] nlE7NE Frkekal 1 o]
dollME T S7FHA eketharl Barso] gith21].

Fig. 32 S/C2] H]7} 191 7oA LSCNx Fuljo] Lz gk 3t
F 74 FE5 vER Zloltt. B-siteol] Nie] 0.1 X3k Sull=

Hlw A vhe e Mgy 4 T8-S YERITE Ni 2|8

o] TV E R A3 i FEo] Tl AT % 125
iglet. o= Nie] & R
%

531t} Barison 5 [231¢] B.arell 2J8hd Lay gsSr 15CrO; = miol] v
30l Zed

3lo] s/ ul7} 0.83¢) 571 WA v A3

Fig. 2. SEM images of La;Sr,;Cr,;_Ni O; catalysts (a) x = 0.1, (b) x = 0.3, (¢) x = 0.5.
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Fig. 3. Temperature dependence of C;Hg conversion(a) and H, yield(b) over LSCN catalysts (reaction conditions: S/C=1).
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