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Reforming Catalysts
for Hydrogen Production

2 0f|L x| HEhSol

HRIWTAIAHS SRR (HODIA S)8 BR[O B - YHG EE £58 1R
ZTIo| TR AHOILITIQl +AS MASH= AIAMOE Eigh 455 Y, 4
= SILICE OFEel 44 B3 olmat

tATEL CO MAHL THl3dE xge=z
252 2ol g FmoiME SHER E9tE
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De—Sulfurization Reforming Water Gas Shift Preferential
Oxidation
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Reforming Catalysts
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Reforming Catalysts Product Line

S0/ LEEAR|

SHA{1R0| ERE 97| PHUS 2L WK T ABHX| HIZ0HO)
SIS St AHHHIL LRELICE HODIA B

22HULICE ISt 27 U AAR X210 2= SAHS Aeiz & 9lon), 1
B0 HTRONS} ot SR Q| 2,

rigefo|E0| ZeH2 Sof AIHOR B HHE 4 YBLICE

M52 ofBiA)| nj2of
Z910| YEH2l UUHEOR CiTt BA BHO| I
2(250C 0|y 2t Z 1Y

F X2(50C 02 SexAd J0|= Holgsat

— L

HDS Precious Metal Pellet, Extrudate
(Catalyst) S Compound to H2S
4 Base Metal Pellet, Extrudate
Base Metal Pellet, Extrudate
ADS THT, DMS, TBM et al.
(Adsorbent) Zeolite Pellet, Extrudate
H2S, COS et al. Base Metal Pellet, Extrudate

=0l

o A2 XA Gl (R TX] 20| 2Ho{ots Sy
TIHE| 0 QUOLY, oIxf CHEES| A E HAIEA, LPG,
AAET JAELC A=z JiE(Reforming) 3782 =t
2{7tX| Y &= 37| JHE(Steam Reforming)O|
(Steam Reformi g)OIEJ*f 11 2Rt 57|90 B2 S

9| D20l HojL

102 Koo g2 WAHILICE
FHN-MIZ AT s

0
NG, Pretreatment of Base Metal (40~60 wt%)

Pellet, Extrudate

Freetorming C2/Cs* hydrocarbans Base Metal Pre-reduced

Pellet

Precious Metal (0.5~2 wt%)
Reforming NG

Pellet, Sphere

Base Metal (10~20 wt%)

Pellet, Sphere
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Reforming Catalysts A0 X|HEHEO]

Reforming Catalysts Product Line

X2p4otATo| =04

HE 3 Al ot DLRIEA(CO)E MAHste YH & SHLQl ~dotAT R Water Gas Shift)2
LLRIEAE 2B 7|2 BHSAIH OIS EIARL A2 Telohs ZYYULICH UH 2301 40tA HMet
BFS2 M2 20N R2[617| IEof X2 Ho| ¥hS0| =2 0] 8|1 JUSL|C. 0] HJ%OHH = 2[-0fA
(Cu-Zn) HGo| EetAteta 7|Hto| ZOiJ} CHA|E MO|H, YHHE O 2 180~250C & H|0|lA AF2 &1
UFLICE 22| OHE 37 5 MAEIX] 42 0] 2H(S) stet=2 Aotk S4f6td éEf SEEEY ¢
UCH= FIMHQI OIS JHX| 11 USLICH EO 22 2T Z 20| w2t CHFSHH| ek -~ USLICH

Low Temp.
CO Shift (Siisezl\gijle) Pellet 4mm
(180~250°C)
5mm
SLxX
MEyE Majzol
AZTX| A|ARS] L B oPd RXIE IsH HHEY| ST ItA L LAetEtA(CO)E 10ppm O[5t
£F02 HUSHH &2lsiof L|Ct. PROX(AM/MEHX Atst Preferential Oxidation)2h JHZIEl JtAO|
SREl LUSIEAS L0 OBl MEAXMOo=Z Aot HHSte SFYLICE JHE 7#* T YUSEADS
MEAMO = HISA|HO StE 2 Bl MEHEE 0= J0I0 TS gLICh HEiN Asto| Zi2=
HHZ(PY), REHIE(RU) 2 HSZH0 E2MPt FHX|E FEHS| FH0iOt 2 AR &’i%l-IEf

Pellet 3-5mm

Precious Metal

Preferential Oxidation (0.5~2 Wt%)

Sphere 2-4mm

HEESUNG CATALYSTS CORP.
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Ammonia Cracking Catalysts

otaL|of Esl=0

YELIOk= TRl RO s MY 2RIt =0F e 2EH| 2 35 210 JASLICH FEL|OH= 23l 2FY0fA
0t FAR HGE|0f O Lttt BiEO0| Gls FHOI ASLICE (FetEtEA] 1 2NHs — 3H2 + N2)

E0H= RuAIENIH 2 HEX0f| 2t A2 E|0] AR &1 U LICE

J}

Process Catalyst Type Support m Size (diameter)

Base Metal (Mainly Ni) Pellet 3-20
High Temp. (10~20 wt%) (Cylinder, Hole) mm
Cracking Modified Al20
(500~800°C) Bi-Metallic odified Alz0U3
(Ni-PM) Alkali Modified Zr0z Sphere 2-5mm
Alkaline Earth, Spinel Type
Transition Metal (Mg-, Ca-, Ba-) Pellet B
Low Temp. Precious Metal etal. (Cylinder, Hole) 3-20mm
Cracking (Mainly Ru)
~500° 5~2 Wt%
(300~500°C) (0.5~2 wt%) Sphere 2-5mm
Catalytic Performance Test
Lab Scale
Conversion of NH3 (%)
100
80
60
40
20 I
0
4007C 450C 500C 550C 600C

Temperature (C)

B Ru-MCatalyst [ Ni-M Catalyst

Mini-Pilot Scale Pilot Scale

HEESUNG CATALYSTS CORP. ---

09



PEMFC Electrode Catalysts oIz MX| M2 =0l

later Electrolyzer
8 Ca’ralys’rs Electrode Catalysts Product Line

al A& =
WU 111 ! ?jﬂxdxl *I TﬁOH EEII.:DH =
| 4 HEHX|HIZ0H : Anode
»oo A= IH(Anode) 2% BIEIE $4 RS +420l2(Proton) 2t HXHElectron)2 E2I% 4 = 713
(Pt 2f) Z0HYLICH

b

g

o SfSHES AL 2H2 —» 4H* + 4e”

Product Line up

=04 Pt/C Pt-Ru/C Pt/C IrOx/C
2L P (wt%) 20 50 50 50
oIg XX
I_E = I(Fuel Ce") e H[EHE Low Medium Medium Medium
AETX|= UE(e2)2F LlH|(AtA = ST()E PEHO =2 5560
A=2| 2IotA o X|E M| K| = 2|1 H2tA|F| = of| L K| Bt EX|QILICE
Ed- CO tolerant Reversal Tolerant
4t2(02)
. s ,,l, ‘ % & * 724 B2 12 QHO| T2t HIE TS ELICH
ad — Q
®e | - |
®e » | - .|]- » &‘ Pt/C TEM Image IrOx/C TEM Image
L ik} a2
2A(H2) &(H20)
aHsl{(Water Electrolyzer)
M8 XK= T2[0HX]|E 20| 320t T2 |28l 282 Sl
2amt 2at
d J l .
&: » =1 NN °
J L
£(H20) . &
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PEMFC Electrode Catalysts AEHX| M =04 PEMWE Electrode Catalysts AT Ma=OY

Electrode Catalysts Product Line Electrode Catalysts Product Line

oiZMX|M2ZEDf : Cathode M8l M= Z£0f : Anode

A= (Anode)ollA 0|5t +AY0|2ot HMAE &7|F(Cathode)22 SEE A HISAH 22 LT SEEE S A, 4 Y0[2(Proton), TXIE 22| 4 U= IrOx ZO0(YL(CH
AHA] [ [ N sk xpgHolLlC e ) .

AP Fa5(Pt Pteia @) ZOHLICL o SIOHEZ Al 2H20 — 02 + 4H* + 4e” (Oxygen Evolution Reaction, OER)

o BBIBES AL 02 + 4H* + 4e” — 2H20

Product Line up
HS-3X0-HB HS-3X0-GA HS-3XON-GA HS-3X0C-GA
IrOx HS-50101B Up to 2nm Up to 250m2/g

0 P/C Pt/C PE-Ni/C Pt-Co/C *EENSEE 0 QB0 HE 2R kSN
2% g wi%) 50 50 50 50 )gl% -V
25cm?2 Unit cell, Cell Temp.: 80°C
IrOx TEM Images ( ' p:80T)
pry- - R
BB
. . . . w0 %00
Ir2E H|EHA Medium High High High .p'.8°°$;°°°°°
o @o""::"’"&
g peglee”
= 005 00>°
(o] ao’,_‘pod’
* 2% wEe 02 Qo w2t M| & Jts L > o2°%e0
3 o
o ) ﬁgggﬁff’
gssﬁﬁ”g
Pt/C TEM Image Pt-Alloy/C TEM Image o
|g° © Commercial © HS-50101B
Current Density
22Xl M= =0 : Cathode
YHHH O 2, PEMWES| Cathodelll= HZ4(Pt, Pt &2 2I) 7|82 Z007F AFSELICE
o SIOMHEZ Al AH* + 46 — 2H2 (Hydrogen Evolution Reaction, HER)
s
() #1237 BI%04 § Anode ZHE HEY + YBLIC,
HEESUNG CATALYSTS CORP. ::- 13
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Research and Development Quality Management System
19924101 MEUE S HTAE Z0H U FgH S|AIZOH= IATF 16949, 1SO 14001, IS0 45001 5 B2/212%/2P 70l Lt Ciofet 0152 BQetn
ATfoh 22 Crofst 2ofo| 0171 22kS Higto = 2 QUOM, SR AW S S 95t HUA| AR |H0] TLEE|0f USLIC,
=l RSO, $icj-oj0 JMEZT SAEL Q15 S T X4 QAT YOM, NA0| RIESIE A1 BHO| KB
A = oA 4 OFA] O SHAI
71 JHLof| Teo 17 2ty Idof| fMD QIO,
X2t 0j2f 7|& PSS MEst ot e HEs2X|E
2h 2ot X| £ X0 AN S +lst USLICH
HAINE 20k
Y7 |7tA Hel Zoj ofst- 2t Z0j Flet of| L x| A%y | ==
f D s N e a
c/§ [#40}-7(0f THEET SAEH
[1ISO 14001] - b [1ISO 45001]
2t& Zoi ofet Z0j A=TX| H= Z0H
« TWC » Dehydrogenation * PEMFC
* GPF * Hydrogenation * PAFC AF%E OHLY
* NOx Trap » Gas Purification * SOFC
* Pharmaceutical * DMFC [MEALRA]
* Polymerization ZQHR AT |E QAL FN
CI2 Zo4 « De-sulfur Axis) =) Q MSEHA Z27 HHHR 41, ¥BUL 185
+DOC * Regeneration - 3 02- .
g - AEM, PEM © 02-3709-7777
* DPF & 02-752-4437
«LNT
= x
« SCR/SDPF 2t Zoj 4 dM/olS £l [MEEE
"AOC e * Reforming QYYD ALSKIZ0H, SAZ0H, AT, ERAE, HSFAOLAK| A AYAH/ATA
° EO ?jXIdathﬂ * NH3 Cracklng Q ZHI|E AIBA| AR Z 91
* Deodorization .
- LOHC & 031-496-5500
s S0 " DeNOx & 031-433-7100
*SCR =
« AOC DX HSHE o
. C aax
¢ Solid Electrolyte [31s¥]
ZQYUT : SFSHEDH, A LRSS0 A4t
\ J \ J _ J Q ML TN A4S 255 TH42 28-76

Q 041-356-8053
&= 041-356-8050
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