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R&D of the Thermo-chemical and Electrolytic Hybrid Hydrogen Production Process
- Brief Specification of New Experimental Apparatus and Test Plan
' for 1NI/h Hydrogen Production -

Toshihide TAKAI, Toshio NAKAGIRI and Yoshiyuki INAGAKI

Technology Development Department
Oarai Research and Development Center
Japan Atomic Energy Agency

Oarai-machi, Higashiibaraki-gun, Ibaraki-ken
(Received November 2, 2006)

A new experimental apparatus by the fhermo-chemical and electrolytic hybrid hydrogen
production process was assembled for INL/h (2.8x107Nm3/s) level hydrogen production.
A S0s electrolysis cell and SOz solution electrolysis cell were developed to increase hydrogen
production rate up to INL/h (2.8x10"Nm3/s) . ,

To achieve higher cell current and durability of the SOs cell, seven Yttria Stabilized
Zirconia (YSZ) electrolyte tubes with platinum plated electrode which have twice length in
comparison with the former tube are employed '

Flow type cell with MEA is used for the SOz cell to increase cell current density.

In this paper, outline of the newly developed experimental apparatus and future hydrogen

production experimental plan are reported .

Keywords: Hydrogen Production, Hybrid Sulfuf Process, Electrolysis, Sulfuric Acid, Solid
Electrolyte, FBR '
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3 5,

H,O + SO, — H,S0; (<10°C : AV 2.1)
H,SO, + H,0 —H,S0, + H, (<100C : BEX/ ) (2.2)
H,SO, — H,0 + SO0, (400°C : B0y Fi#) (2.3)
SO, — SO, + 1,20, B (%mﬂ:%‘ﬁ) (2.9

2. DRIL WAL N A & KIS L TR Z 2T 506 THY . (2.2 GOl
WREEK & BROMR L COKERAEEITH L & bITHBERETI IS Th D, (2.3) KTz E
S L, ZEMUREHE L KRS T 5 RIS T, (2. 4) I =RUARE 2 B0 L C ZRRMEARE
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K@:&ﬂﬁ%@%ﬁ%ﬁﬁz%&&éﬂﬁ%ﬁﬁrﬁo1WT%D(2mﬁ@@ﬁ&m@@
BREBEMEZEbE TS, 7o XL T 0.5V BEL, BFOKOEREMEE 1.23V 0D 1/2
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ZDONATY v RBYLRRE R WA, EEREEFERRIRE LT (500~550°C) ToKFEH
ERFRELRBIPIT TR, 1 STatvARUT— 30K 5 ILEMEEDRN T U KRR
ERWRNZ N, EHERMEMNMEE CE 2L bz, iR o AERBAREE 2D,

2.2 HEBREHM ,
NAT Y v FEYLEEIC L A ASBRUERTERIL., © JFREEIE. @ v AT AR OMELE,
B LI TT o NUER OMEREHEIE. @ VAT LA ERILERBRO 4 ODDRT v 7Ihbib, O
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4. PEEEESHBRRIR

4.1 BEERELACREmERE BRI R .
4. 1.1 BRESINEAGRTREE A oS R

FRESIMEAER I Z 1T D ARIRE D FRMERE IR B RiT- D728, S O, BAES DO BEMNEE 1% &K
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HRRRBR 2 S0 L7z, ARESERRBREMICH 2V . mIRTIZET 5 50massh (Tmol/dm®) HREEDH)
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i R4 cok
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(=g BREERM,. YS 28 1~7T 2FICB T 2 BHERMBLAN, ZOEMEREL 7757
~Eﬁﬁ>6&$§=§$ﬁr§%ﬁﬂj LIzfERAZR 4. 1 IRT, ZOKEOS O, BMBROERBEEIL.
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DY SZEPHHSN, Y S ZEDREERTICHEVEMERMET LI BB OND, &Y
S ZEIRI 5 EBMEBERMEOMAME Y S ZE AR 2 BMEWRMA 2 5 IOV T,
Y S 2B T A BEEREIIRT o F 2%y FOMIBHREETHATND D THBHIT
R U. &Y S ZE BT HEMERMEIL. HYSZELERTLVIUFRAE v b OBHGRARENIC B
HEFALTHELEZLDTHDZ LD BREOHAILLDZEERH -T2 bDEEZ LD,
ARFERT HRERICN T, Zh D ORI OV TR TSELE L, BERAZERS
W5 Elbi, BEELmESED,

TRESINZAER R . 980°C
FEA FE IR R : BOmass% (7mol/dm®) FiER
BRI AR i B © 2m@/min (3.3X10°w¥/s)
SO, BfEeriRE  :© 600C
FIANEEE : 1.5V

FINHERE T AHE . 300N m¢/min (5.0X10° Nm®/s)

4.1. 3 HLARER M AR R R

BRREAEEKE LT, Inass%(0. 1 mol/dm’®) OEEREEEZ BN U7z 50mass% (Tmol/dm®) HREEZK
WK ZFIHE L, FTROSMt CHEMBREMRBREA COBERRREIT o7z, RRROBMETREL 7
7 T T —ERN O ARBRREEE LR LR AR 2107 T, Z0FR X D K900Nme/h (2. 5X 107
Nm®/s) DKFBIAENRFEEEZZDND,

T2 L, D OVERER 185 72 oI i, SRR SEEERRIR AL 8 O TR R TR ARAS O TR E & H~ 49 0. 8V
B 113V ZEII LRGSR B 2R o 12, ZOBRRZFHRE L KOBRHERREIT T2,
F ORGSR, HIMBREMBFIZIWT0.37TV OBEBRKYEH D Z LA yhnoTe, TORRKEE LTI,
ME A & H&#R & OBMBIENRRENI BB ONDS, 5%, HE&HMEME ADEEMEZL
BT AHREDOEEE L, B TOBERRL KI5,

FIEEHER (BARED :©  50mass% (Tmol/dm®) FREE+ Imass% (0. 1 mol/dm®) HEARER
FEIEIRAEER (FRRRAl) ©  50mass% (7Tmol/dm®) HREE

FhEE ©0.93V, 1.13V
TEER & : 800m¢/min (1.3X10° m’/s) (BBHRMHl, F2iREle b)
W : 50°C

FIRHERET ARE 110 m8/min (1.8X107° Nm®/s)

4,2 N—T7EERIC L B KERIERE S IHERR

NAT Yy REYLFRIEOY A 7 VERR S, ERIOKRAHETEX5 2L 2HRT L7120,
il 2 HEEEL L L CUUTF &M CREInZ £ Lz, BB ORR, 19 2 FEE%Z K 1 RFHE
W27z o THEFMITHK 600Nme/h (1. 7X 1077 Nm/s) D/KRBENSWRER 2 & 2 MR Ui, THEE
HRREDKFE - ERARMBREA X 4. 11077, 4% Lo BMEFIREX RS 2 i L7215,
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NI O 10 DB S M T 5 FHE T B,

T ER AR ;. 980°C
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S O, EffaIRE . 600C
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INO/h L~V DAERERBRZ T 51270 . RBRCERSNIEAROY LT v - 4y
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