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[ref] Honda Motor Co., Ltd, webpage
gHEms (http://www.honda.co.jp/ tech/new-
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Direct Extraction and Recovery of Nickel metal from Nickel-based Superalloy Scraps
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Superalloy Compositioin of selected single crystal nickel-base superalloys
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Re Cr Co Mo W Al Ta Ru Ni :
CMSX4 300 570 100 042 520 520 560 - e -—uperaloyscrap  Primary metals
CMSX-10 6.00 2.00 300 040 500 570 7.00 - 71 1
Ucsx-1 630 230 6.00 150 7.00 580 840 2.00 61 Remelting
EPM-102 595 200 1650 2.00 6.00 555 825 3.00 51 l
TMS-138 500 3.00 1200 3.00 6.00 - 600 2.00 63 | OIoFIL
Ref) “Global Industry Markets & Outlook Sth Edition 2013”, Roskill Superalloy ingot X HEME E SR SE R AN E
NIZBERICIEZBLDLTAZILHABMINTLNS .
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1000 ZnD 5 Zniavk (3~212g)ZzEZEFH AL, 1173 KT6 hr&dbitiEZ1T7o1=, ratio,
o + ERR (BRR692 K) — 7 — Wan ! Ws 973 7S THEIVELT R
= o RR{ARPANIZHHE
T 600 (~973 KL THI30 %) 5 5
L . NiE2BRILAYERS ,
© 400 {1 Quartz © ©
Qo ] I
5 i i ‘ ampoule Thermocouple O > ©
= 200 - i ls O O
I 4 ) .
0 dn LM . ﬁAéEjo)ng&kﬂzE( H:II Zinc shot Quartz ampouleo g‘gL O
Zn NI | =z L340 | Molten zinc © N © 4
Atomic percent of Ni, Xy; (mol %) O O
1500 Temperature, T / K0 ~ / Ni based Superalloy O | L O
0 /%“’/,W%at/ab{e{eg%/ superalloy O O
. for vaporization /
= QL LLLLAL L totottototoz e . A
© an)";&mgt‘il\“_%#ﬂ = 3= H Exp. Weightof Weightof Massratio, Mass Reaction ~ Holding  Cooling method 9
g 4 0)%5?]\%\7][' E?@%ﬁ& ':tt # superalloya, zincb, W sinc / ratioa, temp., time,
8 [ &Tﬁmglz_._ WS,A_/g WzinC/g Wsa W zinc / T/K t/hr
g 1 3.3 29.7 9.0 14.9 973 6 Water quench
ﬁ 8 ‘ 2 4.3 38.7 9.0 14.9 1173 6 Water quench
¢ (> 973K: ZnENEBALIITIHELAERBLEN S )
8 - N 3 4.0 16.0 4.0 6.6 973 6 Water quench > 1173 K: - Niﬁﬂ‘&“éfi‘ﬁ%bf’
S 10 Rk A= L I\E 4 4.1 16.4 4.0 6.6 1173 6 Water quench e =B ! N
g ARESEYZnD IR S R D AR I (13 15—
12 0 ”R?ﬁ\jﬁlé&%,u 5 3.2 3.2 1.0 1.7 973 6 Water quench 3D DL EBL S YEI= 4 Bt
- J/ 6 3.3 3.3 1.0 1.7 1173 6 Water quench ZnNi.. NiAl.Co . WRe Ta
-14 Furnace cooling : " C ) " ~ g : w SN
0.5 . 15 2.0 25 — PN VAN A
Reciprocal temperature, 1000T -1 / K1 7 > o +0 > e ° (coolto 373 K for 13 hr) KN@ AR SIS (IO R E & ¥A 5 DZnNi, D77 EE DM g/
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> A : BAESOBRMERRARREXD. no. 7C O 11l =muteThELE. BRMEERIZEYRLE,
Exp. #7128+ 2 4R R4t B (SEM EDS) Fonf=-Nii=fEah GAF LER, Zn, ZnNi p8is) 20 (-690K) © T ) O
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Quartz ampoule . " : o BEaEMONINHEBEIN. NI(iZﬂ&@i@‘*tl\“AI CO BE%.
EHZHFES TME 1173 K, 3 hr | O : O E&RIEWRe,Ta, BREMRT B L hIT,
Melting Zn-Ni >
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Future work
| o [EURENIT=NiFRDAIXCr, Co
= T . . | 7 O ‘ O
INEBRSBERO R RN LHEE DT HMDREBIAR  emocoupie | [N/
S | Analvzed obiect Concentration of element i, C; (mass%) _ A ‘ O
£ HH D #A X e N o o Ta w A R T zn ¢ NiEIRERLOT=5H, vacuum - o
. Concentration of element i, C; (mass%) Residue in crucible Suyrface® 836 80 40 - - 39 - 0.3 0.2 N'AIXCOy O 7 Wi Lk Quartz e S O
Position Phase : : tube I
Ni Co C Ta W A R Ti Zn Surface” 782 62 18 09 07 119 00 03 00 NI
Upper  ZnNi, 142 11 17 03 04 03 00 00 820 cross soctio’ R 78 45 07 12 08 os o3 HEE o DALY EI—FAZILZER= ouartz rod O Ui O
Zn 11 00 01 02 03 00 01 00 981 oot at low SERIEEER (Mg, Bi, Sn...) <
Bottom NiALCo, 506 80 09 19 09 69 00 14 295 ter:perature region Surface’ nd ND ND nd nd nd nd ND 100.0 O O
WRe,Ta, 23 07 o1 206 42 02 2.7 03 0.1 n.d: Not detected. Below the detection limit of the XRF (<0.01 mass%). \ 4 hﬁgﬁﬁno)NiEEﬁH’”: Qua_rl’gzl AT,
ZnNi, 2r0 14 02 01 02 02 00 00 709 N.D: Not detected. Below the background (<3c). HERETB-H. ZnHER crucible © / O
Analyzed by EDS. a: Analyzed by XRF. b: Analyzed by EDS. +TARIGEZEDRH (HEH) Superalloy 5 e/ |2 5
4 e ) f . = UL S ;
RENZBIZH DN -EEAEONT > BHERZNZE ERE IR TEf= (FHI#10.01 %LU T) BLUTOARBEOREEE 11231173 K1 v |
> FUELEER:Zn, ZnNi, « ZnNi, D 5 B2 R Ih > EIURENT=-NiZZLIZEHEL T BHIZIXCrtoAl, Cod 7 &t 112 Zn-Ni (/) O //// % O
| EHTE NiALCo,, WRe,Ta,, ZnNi, ) | BEIBNBRELS. ) I p .
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