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@ First Discovery of Each Transuranium Element Q @

@ First Discovery of Each Transuranium Element Q @
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Z | sym. | Reaction Investigators OF:iaen AEAZ ovew20m

93 | Np |238U(n,y)2°U — 239Np MacMillan 1939-1940 Z | sym. |Reaction Investigators

94 | Pu |238U(d,2n)28Np — 28Py Seaborg, MacMillan 1940 107 | Bh | 29Bi(%*Cr,n)??Bh Armbruster etal. | 1981

95 | Am | 29Py(2n,y)**'Pu — 24'"Am Seaborg et al. 1944 108 Hs | 208Pp(58Fe,n)265Hs Armbruster et al. 1984

96 | Cm | 2%Pu(a,n)**2Cm Seaborg et al. 1944 109 | Mt | 209Bi(58Fe,n)266Mt Armbruster et al. 1984

97 | Bk | *Am{a,2n)*Bk Seaborg et al. 1949 110 | Ds |29Pb(®Ni,n)2®*Ds Hofmann et al. 1994

98 | Cf p*HCm(a,npeCt Seaborg et . 1950 111 | Rg | 20%Bi(5Ni,n)2r2111 Hofmann et al. 1994

99 | Es | 238U+ 15n — 253Es Seaborg et al. 1953

100 | Fm 1250 + 175 = 255Fm Seaborg et al. 1953 112 Cn | 208Pp(70Zn,n)?77112 Hofmann et al. 1996

101 | Md | 25%Es(o,n)2Md Seaborg et al. 1955 113 243Am(48Ca,xn)?91%115(a.)287%113(x=3,4) Oganessian et al. | 2003

102 | No | 26Cm("2C,4n)®*No Seaborg et al. 1958 Nh | *Bi("Zn,n)*7*113 Moritaietal 2004

103 | Lr | 252GH("B 6n)=iLr Ghiorso ot al. 1961 114 Fl 244py(48Ca,xn)292x114 (x=3,4) Oganessian etal. | 1999-2000

104 | R | 22Pu(z2Ne.an)2oR Florov ot al 1964 115 Mc | 243Am(%8Ca,xn)?91*115 (x=3,4) Oganessian etal. | 2003
29GH(12G, An)5TRf Ghiorso et al. 1966 116 Lv | 248Cm(%8Ca,4n)?92116 Oganessian et al. | 2000

105 | Db | 243Am(ZNe,4n)®'Db Flerov et al. 1967, 1971 "7 | Ts | *Bk(Casnyi7 Dganggsigmet al L2910
2SGF(15N, 4n)?59Db Ghiorso st/al. {0 118 Og | 29Cf(*8Ca,3n)294118 Oganessian et al. | 2002

106 | Sg | 249Cf(180,4n)%63Sg Ghiorso et al. 1974 " 0
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INTERMATICMAL UNION OF
PURE AND APPLUED CHEMISTRY

For Immediate Release 30 November 2016 201 6ﬂ£1 1 g 30 E

IUPAC Announces the Names of the Elements 113, 115, 117, and 118

Elements 113, 115, 117, and 118 are now formally named nihonium (Nh), moscovium (M),
tennessine (Ts), and oganesson (Og)

Research Triangle Park, NC [USA): On 28 November 2016, the International Union of Pure
and Applied Chemistry [IUPAC) approved the names and symbols for four elements:
nihonium (Nh), moscovium [Mc), tennessine (Ts), and oganesson (Og), respectively for
element 113, 115, 117, and 118
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RTE5 B B ( AROEDOBKIS A R R Lo 3k
‘ 104 257Rf jE?) 208Ph (50T, ) (11‘3) 2 min'! 10
104 261Rf 78 248Cm(180,5n) 13 4 min't 1
244Pu(22Ne,51) 4 1 min'! 12
105 262D} 34 249Bk(180,5n) 6 2 min’! 13
248Cm(2°F,5n) 1.5 0.5 min1 11
263Db 27 249BK(180,4n) 10 3 min’! 13
106 2635g 0.9 249Cf(180,4n) 0.3 6ht 14
2655g 7.4 248Cm(22Ne,51) ~0.24 5ht 15
2665 21 248Cm(22Ne,4n) ~0.025 0.5ht 15
107 266Bh ~1 249Bk(22Ne,51) 0.025-0.25 16
267Bh 17 249Bk(22Ne,41) ~0.07 1.5h1 16
108 260 14 248Cm(26Mg,50) ~0.006 3d? 17
108 270 2-7 248Cm(26Mg,41) ~0.004 241 17
112 283112 3-5 min 2380J(48Ca,3n) 0.004 1.54d? 18

*10"8[FF/cm?(¥90.8 mg/cm? HH) DEZ—F YN BWI 0 HBD I+ 2B LIS
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Experlmental setup (JAEA)
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——— <2nd generation chemistry >
<J. Am. Chem. Soc. 126, 5219 (2004)>
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Flow electrolytic column

Working electrode
(A bunch of glassy carbon fibers (11 um¢))

Reference electrode
(Ag-AgCl) T

Column volume: ~ 250 uL
Surface area of fibers: ~1500 cm?

Solution __ Counter electrode
inlet \ ,// (Pt mesh)
Glassy carbon rod e e ﬂ Outlet
/ Electrolyte

]
Porous Vycol-glass tube F——1
(4.8 mmi.d. x 30 mm) 1cm

Toyoshima et al., Radiochim. Acta 96, 323-326 (2008).
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| E;~0.75V (Ag/AgC)) i ISE — 1 el v i |
- v online
£ 60fin 0.1 M a-HIB (pH 3.9) y -ﬁu ) ‘ |8 Rionine
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Applied potential / V | o . @ﬁxﬁ&(iﬂﬂbb‘l-i
xidation probability = ——————— . O—{t% i
[No* ]+ [No?] J. Am. Chem. Soc., 131, 9180 (2009) 2450 FvT (B R D b
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