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Abstract

To examine the applicability of Cr-Cu alloys for thermal decomposition of hydrocarbons,
thermal decomposition of methane by Cr-Cu alloy were carried out. Cr-Cu alloys were prepared by
the argon arc melting. The argon arc discharge was maintained until the copper only melted. The
prepared alloy was constructed the mixture of chromium grains and the fused copper, because
chromium is not miscible with copper and no intermetallic compounds are formed. The alloy ingots
prepared were chipped to small needles to use for thermal decomposition of methane. The thermal
decomposition of methane by Cr-Cu alloy needles was took place by means of the
temperature-programmed method which the ramp rate was 2.28 K/min. By pure chromium,
methane was decomposed to hydrogen gas and chromium carbides at 1060 K. On the other hand,
the Cr-Cu alloy needles initiated the decomposition of methane at 900 K. The initiation temperature
of the methane decomposition was reduced about 160 K on comparison pure chromium with the
alloy. The alloying effect on the reduction of the initiation temperature of thermal decomposition

was, however, appeared on the virgin alloy needles.
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1. 1 FIFULREE

ERBUIR A ERIF (ITER) OBBY A BT 5 ADHF T v ¥ 2 (Cadarache) IZHRTE
I, 2016 DFERUCANTER N ED DN TS, ITERTIIBRELE LTEAFED L MY F
UL DFEABFESN TS, ITERTODTEERFTOEEKREICRT 5RO MY F
TADA Ry R Y —(3650giRE LBREFHINTVEY. ZOL I ICKENOERED N F
UANITERCIEHEASND BTSN TWS. I FUAVATANLOHER, ENOA
JEHER I Y ER S OMR LV HEH SN A T RIIRF v 7 LW BESICHRET 5R1ICER
DEMWZED MU FULBRERTLH, BEOEKBEIAROLND.
ZIZTHRYFULRECHER SN FRITAERL - REFX TH L. ZHIE N F UL
LEMEMBECRESE M) FULKE LE, X a7 ——T7E0RER TRER
ETBHHETHD. ZOFEZAWE N FULREISWVVEBRELRVWERELHD, E
RN FULERABR TRELAVLONR TS, EE, Yt F—IZBWVWTHEREZER b
VFULREERE, /o—TRy 7 2AA M) FULRELEEL ZoOKREREREEREIAM
MERL - MEEDAVLNR TS, LML, KOEREZRFO M) FULIMOILFERD
U F T LMEAEMICHANEREZ~OFENKE . BARATIX HHBREZ KT 2R THE
DEEELXEDDLH) L LTXHBFEAETELTHN) FYLORFENI TSN TEY,
EEXIBEAD OBRE~MER SN IRETO N F U LBEREL LTRERO MY FU L
EERTIR Y F U LKIETx10" Bq/em® £ 5x107 Bg/en’ & ZNEFNEDH bILTWD. Blh, 7K
SRV F U LAROBENITHRR N Y F 7 4 L0 14000E# LWMETH 5.

NUFULKIZERER~OEENKEWZD, BeMmMEEZM5 ETIEI N FULMEE
W b ) FULKICEBRTHZ 2L, N FULRBRET DERNEDOREMENEET
HoD. TITEHERELEI N FULZEDLEMLEELLI-2BREZRIGSYE, {LEMWE
SRETAFETHD. B@F, EREICIrREEy FREREINDS. IrkE&ITAF
DI IR R ENH3E L, B Zr Ni TIE673K TL05FVREE TIUD A ¥ v KM H 1 b
WU - R4 57, S 6, Yt #—m100Ci bV F 7 LBERERBD b ) F U LBRERHT
HHYEN AN EBITEA SR TV AERZRICBVTHIrROEE&EFEALTNDY. Z
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DHETIE, NI FULEEY (Bx i, HTO, CH,TE) 13Zr& & & KIS LILE MO T
RTHOHRE BERVERISBRILY, SRBILHRVEBELHE L THESNS.
o, IrRESREERKFEMDEEDLZLNEL, (LEHORRRIZLVAERLIZNY F
VLALERICER M) FU LML LTESTICHEIND. IrkFHIILER LAY
THY, eV FUMEHL LTEENICEESN MY F Y LA0EIIRETHD. =
DI, ERIZHEWIrREEFTDO M) FUALL XU N =M T5BERHD. £
T, BRERKFDEELZWN N FULMEEHOSRAOERNy REERTE, %
BFORIFULL RPN —2E<MRIDI ENTE, BAEEEHOBEBRICKE R
AUy b3EENS.

ZOESRBREVEERKF(HEESLVEREHAVT, EROUBAD NI F UL
LEMRRREEORFNEIToT-. BRERBELY, RIEMEED, KFEHEELRVIT
FLLTrdbFohs.

1. 2 MNIFUMLEHRERAESE
CridBERKFMMEELRVD, BERRICDEEKRT D. BIL, X4 ONRRICHE
W, RFGERICEES N, AFRITEICKETS

Cr+nCH, — CrC, +2nH, (1)
DA TE D, £72, CrCRTERT D RIEHIBIL3MEH 0, 7 0 ABENE WVINERLIZCryC,,
CriC R UCr,C, TH D", TN ENDO R DER B B = 5 /LF —31000-1600K DI EE &
ET, CrlT

AG =-13180-2.33T (J/mol of atom) (2)
TH5Y. (T

AG =-17240-3.68T (J/mol of atom) (3)
THDY. Cr,l, T _

AG =-17210-3.52T (J/mol of atom) (4)

THoY. WTRORIH L RENE 2B ICHEVEELT 5. —F, A5 TRENE
RDIFEVERTRNF —EERRE ARV REELTS. Oz, BESENIEL (1)
RORCTERIZ LD Z L1225, Lal, Zubl3ZRBELRISL, REICEER
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BB EFRL, "V D7 AORIGHEIRZ L 2D, Z0D, Julbt Ay %k
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ENDH5D.

UEDZ L XY, AF S5 RBEOMBRECEG2CrRESBRND LI RE&REMEL
7o, CrREZGET DO, CrREORESBL L TCuRFT LIz, TOEMAIICrLCu
IHEEIZERE T, TLTEBRILEMEER LRV EAHIToNSY. Fiz, Cuklr
DBIEREIT2730> 5373 KO T17x10°46.5x10° L KE K B2 52 L 57, MBI
CrlCudREICEBRMNEL, MBI L bRVEFRCrRENREND LEZOND. EbIT,
CriCud4& (LLF, Cr-Cu) OFERUIEBWT, Cud@hAIX1358 K, CrOaiT2133KTH Y,
TDENBOKERESH D Z LN HCuDH A BEIRENERE LCr 2 Cu Iz TE, 78BS E5
CrORERBEHITADEEZEZOND.

UEDZ L XYCrCuRE&IT N FULMLEMHEAGEL L THFTE 2MEeH
T2, CrCuRB@DOHEEEL L TOBAMEZHRHT 720, FIEDEIEDCr-CuE &%
ERIL, ZDRA Y e ERIE LT-.

2. ER

2. 1 HE#EN

Cr-CuB & DK & L CCra A EN80at%h, 50ath, 20athD3I>DMEDOE &% ER L.
BEDERBAOFEME LTIV FFHRASH L VBA L72SIK (1-3mm) DCr & KR
(1-3 mm) OCuZ AWz, WTFROFEMIZE W T HHEEX9. 99 %O ZFEH Lz, FMD
BRRZIIT NI T — BRRIFZERA L=, —EIOBEREIICr & CuDFEMDEFHTLS g TIT
ot FMET—IBERIFCANE, FRER2Y—RTFRyTrn—F—)—R T
EV1x107 Pall T THEZHERE, M7 AT 2 IFRICEA L. FRICEET 5T
HA% I TH10IL, FROFEJ LT NI T AOEAZBETo . &N
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REEZ7 V7 b 2RAWTREZEFRIBE CBETEIZ L VBIE Lz & Z A50 cn’/gl2E DK

HEEFEYZ Lot

2. 2 EREB/E

ALY DGRREBORIEICIIHEZEBLER L.
RROTABREIVBHLINTND.

IR LE LT —RpTFRT, HE
R TRORNNy F— A KR T
ZEEMLTEY, 1x10° PalRENEZ
ENREoNnD. A4 OnfEESE R
ET 50 %E L THEREESITE
NEREINTEY, ZOHESHEFT
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DAZ D RZEE B LT, 72,
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Fig. 1. X-ray diffraction patterns of various Cr-Cu

alloys.
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A2 A RRORISHERICAN, EEEBICERLZ. £0%, RISHEANZ1x10° Pa¥ T
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DO RZEENZRIE LT,

3. RRLILBE
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A LTz, ZOWEIIWTROMEMIZENTYS, REDOCrENEFEEDCURMIZZE L TWD
Mz o Tz, 70, CriBORIBITERET DRIOKRE S ZRZFL TV, ZDRTA
A LTHCROBEZ AW TE@DOXBRETF NNZ - 2RIE L. ZOFREFig UIFRT.
EbCerE B EA20%, 50%% U80%MD
HELOXBREIYr /N F— 2 Lo TN
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GBI SOOEHET Fig. 2. Thermal decomposition of methane by pure
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18

Temp., T/K



Cr-Cu 8&IZ XD A ¥ v O fiREE

80 %NEFET288.6 pnTIFEF—ETho7=. FEKICCUDBFEE H20 $DCrEFET
362.2 pm, 50 %D ZHET362.0 pm, 80 DB HETI6L Ipnk IFEF—ETHo72. BIb,
WHFRORBHIB N THCr L QTHEILBETE > TR LT, Cud~ b U v 7 RZCridsrik

LTWHRAETHDZ LRI NT-.

Crz50naF 3 2R B2 AV THIBBRE CCHO LM LR, 900 KLLETM/ e=20 180
MELNTZ. LU, We=32 L6600 DEEFE TIIY —7 OBEILIIELIZR bR -
2. £ZT, Me=2]/IM/e=16]DtE & Y A ¥ L O fREEBNZBE LT-. TOREE%LFig 2
(g B M/ e=2]/[M/e=16], HEAILREHRE, HEIIFFRICTH 5. KREMEHI287 cn’/g
DCraftz AWz A 7 DT, [M/e=2]/[M/e=16]131060 KiZ 72 5 % TI12iF0. 1 TH -
72. 1060 KLA ETIXEEIZZDOMEIX EF L1173 KTIX0. 35LA EDfERR L7, REHED50
cm’/gDCrEa B EH 50 % DCr50-Cu50 TIX900 KT [M/e=2]/[M/e=16] DIEA LH L THY,
EHIZ1060 KTH 5 —BRMED ERMBRHND. BlH, Cr50-Cub0 TIX2BpE TARER AN
o TV, mUIDKEFEAEILI0 KTIHEE>TRY, Crickh~160 KiF K{EVVEE TKAFE
BENEI o/, Cr-CunBE&L$5Z L THDOHBREMET L. 22T, Cr-Culc &
DAL RREER L TTY, ZOERBILOS RO ZRETLT-. FO/KE%Fig 2
1 DCr50-Cu50, second run& L CaRd. KFERAILI060 KU ETIEE->THEY, LFRG
NI A Z o RRRE OERRBIT R
b 72> TW=, B, Cr
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8 I
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1060 KIE2ETH 5. 2B g o 2 Fig. 3. X-ray diffraction pattern of Cr-Cu alloy after
thermal decomposition of methane.
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R CIINFREEDEBILA RO LRATE 5.

5y FERBR 1% DCr50-Cub0DXAR[EIHfT /X% — L % Fig. 31T T . Cr & Cuds@WEIFT B — 2 & Cr
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