Periodic Table

Xpovia
OVOKIAOYE®DG

1879

AvaxoleOnke ané  Lars Frederik Nilson

l'[pros)m)cn To ovopa TpoépyeTon amd T AEEN kavora , AaTviko ovopo Yo T ASEn TkavowvoPio.
ovépatog
2KAvOIo
21
44,956
Mivakag oToixeiwv
Opada 3 Inpueio TAgewg 1541°C, 2806°F,
Mepiodog 4 Inueio Bpaouou 2836°C, 5137°F, :
Touéag d MukvéTtnTa (g cm™) 2.99
ATopik6g ApiBuog 21 Atopik6 Bdpog 44.956
KardoTaon otoug 20° C STepEd Kupio lo6totro sc

loTopia
To 1869, o Mendeleev mapatripnoe o1 UTTAPXE! éva KEVO OTa aTopIka Bapn pETagU Tou aoBeaTiou (40)
Kal Tou TiITaviou (48) kal TTpoéBAewe OTI UTTAPXE £va avakaAu@BEV GTOIKEIO TOU EVOIGPETOU ATOMIKOU
Bdpoug. MpdRAewe 6T T0 0&eidio Tou Ba ATav X 2 O 3. AvakaAl@enke wg okavdio To 1879, atd Tov Lars
Frederik Nilson Tou MavemoTnuiou Tng OuwdAa Tng Zoundiag. Tov €fyaye atd To euévio, éva
TTOAUTTAOKO OPUKTO TTOU TTEPIEiXE OKTW PETAAAIKG 0&egidia. Eixe AN ekxuAioel ogeidio Tou £pBiou atrd TO
€ugévio Kal atrd To 0&eidio auTd EAafe o&eidlo Tou uTTepRiou Kai £TTeITa éva GAAO 0&eidio evog
eAa@PUTEPOU OTOIKEIOU TOU OTTOIOU TO ATOMIKO QAcua €0¢eIEe OTI eival AyvwaTo PETaAAO. AuTé ATaV TO
METaAAO TTOU €ixe TTPOPRAEWel o Mendeleev kai 10 o&gidlo Tou ATav Sc 2 O 3 .
To id10 To oKAvOI0 peTAAAOU TTapAxONnKe pévo 10 1937 pe TNV NAeKTPOAUGCT TETNYUEVOU XAWPIOUXOU
okavdiou.

Bivreo
https://www.youtube.com/watch?v=s1i90S0vsW$8



https://www.youtube.com/watch?v=s1i90S0vsW8

Xpovid
OVOKIAOYE®DG

1791

AvokahdeOnke axé  William Gregor

(I,)Iv‘:;sif::" To ovopa TpoépyeTan amd Tovg Trrdveg, y100g Tng Ocag I'ng g EAAnvucig MvOoloyiog
T L
Titavio
22
47.867
Mivakag ZToixeiwv

Opada 4 Znueio TAENG 1670°C, 3038°F,
Mepiodog 4 Inueio Bpacuou 3287°C, 5949°F, :
Topéag d MukvéTtnTa (g cm™) 4.506
ATopIk6g ApiBuog 22 Atopiké Bdpog 47.867
KardoTtaon otoug 20°C I1EPED Kupio loétotro BT

lotopia

To TPWTO PETAAAIKO TITAVIO, HIO JaUpn GUUOG TTOU OVORAgOTaV YEVAKATTAVH, avaKaAUQOnKe
10 1791 oTnv KopvoudAn atoé Tov AideciudtaTo MNouidiau MNkpéykop. To avéAuoe Kal cuvAyaye
OTI atroTEAOUTAV ATTO Ta OEEIdIA TOU CIBAPOU KAl £€Va AyVWOoTO PMETAAAO KAl TO QVEPEPE WG
Tét010 07NV Royal Geological Society of Cornwall.

To 1795, o Nepuavog emoTAuovag Martin Heinrich Klaproth Tou BepoAivou digpedvnoe €va
KOKKIVO JETAAAEUa yVwoTo ws Schorl atrd tTnv Ouyyapia. Auth gival pia pop@r pouTiAiou
(TiO » ) ka1 o Klaproth cuveidnrotroince 61 ATAV TO 0LEidIO EVOS TTPONYOUPEVWG AYVWOTOU
aTolxeiou To o1Toio ovouaace TiITdvio. OTav e1doTToIRONKE yia TNV avakdAuywn Tou o MNkpéykop,
Olepelivnoe TO JEVAKATTAVI Kal ETTIRERaiwaE OTI TTEPIEXEI TTOAU TITAVIO.

Moévo 1o 1910 o MA Hunter, Tou epyalotav otn General Electric atig HIMA, £épTiage kaBapod
METAAAO TITaviou pe BEppavan TETPAXAWPEIOUXOU TITAVIOU Kal JETAAAIKOU vaTpiou.

Blvteo
http://www.rsc.org/periodic-
table/video/22/Titanium?videoid=MpFTQYynrc4



http://www.rsc.org/periodic-table/video/22/Titanium?videoid=MpFTQYynrc4
http://www.rsc.org/periodic-table/video/22/Titanium?videoid=MpFTQYynrc4

Xpovid
OVOKOAOWEMG

1801

AvokoleOnke and | Andrés Manuel del Rio

Mpoéievon To otovyeio Tpe T0 6vopa Tov amd v Bavavtic, To apyaio Noppnywko ovopa yio tTnv Zkavowvafukn

ovopaTog 0cG Dpéyra

Bavaoio
23
50.942

Mivakag XToIxeiwv

Opada 5 Znpeio TASNg 1910°C, 3470°F, .
Mepiodog 4 Xnpueio Bpaopou 3407°C, 6165°F, :
Topéag d MukvéTtnTa (g cm™) 6.0
ATopIkOGg ApIBuog 23 ATtopik6 Bdpog 50.942
KardoTaon oToug 20°C TT1epED Kupio loétotro Sy

lotopia

To Bavdadio avakaAu@inke dUo @opés. H mpwTtn @opd tav 1o 1801 amd Tov Andrés Manuel del Rio o
oTroiog ATav kaBnyntAg opukToAoyiag otnv MNoAn Tou Megikou. To Bprike o€ éva deiypa Bavadiou,

Pb 5 (VO 4) 3 Cl ka1 €éoTelAe éva deiypa aTo Mapial. Qatdoo, ol yaAAor xnuikoi katéAngav o1o
OuUPTTEPACoUa OTI TTPOKEITAI VI OPUKTO Xpwuiou.

H deUTepn @opd TTou avakaAl@enke To Bavadiou Atav To 1831 atd Tov coundiké Xnuikd NiA FapifA
AuToOTPOW OTN ZTOKXOAUN. To diaxwpice atrd £va deiypa aTTd XUTOCIdNPO KATAOKEUAOHUEVO OTTO
peTaAAetpaTa TTou e€opucoovTav oto Smaland. 'Hrav ae Béon va deiel 0TI ATav éva véo aToIxEio, Kal Pe
auTov ToVv TPOTIO viknoe évav avTiTtaAo XnMIKO, Friedrich Wohler, otnv avakdAuwn .EpydoTnke etriong
Tavw o€ éva AAAO 0puUKTO Bavadiou atrd To Zimapan.

To kaBapd Bavadio Traprixdn amé Tov Henry Roscoe ato MdvroeaTep 1o 1869 kai £d€1Ee OTI
TTponyouueva deiypyata Tou JETAAAOU ATAV TTpayUaTIKG VITPiIdIo Tou Bavadiou (VN).

Video
http://www.rsc.org/periodic-
table/video/23/Vanadium?videoid=XRjb IKDiz8



http://www.rsc.org/periodic-table/video/23/Vanadium?videoid=XRjb_IKDiz8
http://www.rsc.org/periodic-table/video/23/Vanadium?videoid=XRjb_IKDiz8

Hpepopnvia
OVOKIAOYE®OG

1798

AvaxkardeOnke amtd  Nicholas Louis Vauquelin

Mpoéievon

ovéparoc H A$En mpoépyeTan amd TV EAANVIKY PO

Cr

Xpwulo
24

51.996
Mivakag XToixeiwv
Opada 6 Inpueio TAgewg 1907°C, 3465°F, .
Mepiodog 4 Inueio Bpaouou 2671°C, 4840°F,
Topéag d MukvétnTa(g cm™) 7.15
ATopIk6g ApiBuog 24 Atopiké Bdpog 51.996
KardoTtaon otoug 20°C S1epEO Kupio loéTotro >2cr

lotopia

To xpwpio avakaAueonke atré 10 YaAAo xnuiké NikoAa Aouig BaoukeAiv oo lMapiol 1o
1798. EvBouoidoTtnke atod éva AapTrepd KOKKIVO JETAAAO TTOU €iXe AVOKOAUQBET 0€ Eva XPUOWPUXEIO TNG
Z1Bnpiag To 1766 Kal ava@epoTav WG KOKKIVO HOAUBDOG TNG Zinpiag. Eival TTAéov yvwaTdg wg

KPOKOITNG KaI €ival pia op@r xpwpikou poAuBdou. H Vauquelin To avéAluoe kai emBepaiwoe 611 ATaV

OPUKTO JOAURBSOouU. ToTe TO dlaAUel o€ 0&U, KaTakpnuvidel To JOAUBDO, TO PIATPAPE! Kl EOTIALEI TNV
TIPOCOXN TNG GTO UTTOAOITTO UYPO OTTO TO OTT0I0 KATAPEPE VA ATTOUOVWVEI TO XpWHIo. Evdiapepduevog
ato TNV TTOIKIAIG TwV XPWHATWYV TTou Ba PTTopolce va TTapdyel o€ AUOT, TO ovOUAOoE XPWHIO atrd TNV

eANVIKNA AéEN chroma mmou onuaivel Xpwpa. AvakdAuye ETTEITa 0TI 0 TTPACIVOG XPWHATIOPOG TWV

ohapaydIwV OPEINGTAV ETTIONG OTO XPWHUIO.
Bivreo

https://www.youtube.com/watch?v=JHs150cSTVc



https://www.youtube.com/watch?v=JHs150cSTVc
http://sod-a.rsc-cdn.org/www.rsc.org/periodic-table/content/Images/Elements/Chromium-L.jpg?6.2.0.0

Hpepopnvia
OVOKIAOYE®OG

Avaxkald@Onke antdo  Johan Gottlieb Gahn

Ipoéhevon The derivation of Manganese may have come from one of two routes: either from the Latin ‘'magnes’,
Ovépatog meaning magnet, or from the black magnesium oxide, ‘magnesia nigra'.

Mn

Mayyavio
25
54.938

Mivakag ZToixeiwv

Ouéda 7 Inueio TAEEWS 1246°C, 2275°F, 1519 K
Mepiodog 4 Znueio Bpaouou 2061°C, 3742°F, 2334 K
Topéag d MukvéTtnTag cm™) 7.3
ATopIk6g ApiBuog 25 ATtopiké Bapog 54.938
Kartdotaon otoug 20°C TT1epEd Kopio loéToTro *Mn

lotopia

To payyavio pe mn gop®n TTupoAoufiou paudpou petdAAou (dio&eidio Tou payyaviou, MnO ;)
XPNOILOTTOINONKE aTTd TOUG TTPOIOTOPIKOUG {wypapoug aTnAaiou Tng Treploxns Lascaux tng MaAAiag
mrepitrou 30.000 xpovia TTpIv. Z€ O TTPOCPATOUG XPOVOUG XPNOIKOTIOINBNKE ATTd TOUG KATAOKEUAOTEG
YUaAIoU yia va aQaip€ael TNV XAWPO TTPACIVWTTO atrdXPwaon ToU QUCIKOU yuaAiou.

To 1740, o TexvoAdyog yuaAioU Tou BepoAivou Johann Heinrich Pott To éAeye xnuikda kai €31 OTI Oev
TTEPIEXEI OIONPO, OTTWG £XEl UTTOTEDEI. ATTO auTO ATAV O€ BEoN va Kavel utteppayyavikd kdAio (KMnO 4),
€vag atré Toug I0XUPOTEPOUG OEEIBWTIKOUG TTAPAYOVTEG YVWOTOUG. APKETOI XNUIKOI 0T OEKAETIA TOU
1700 TTpOOTTIAONCAV AVETTITUXWG VO ATTOPOVWOOUV TO HETAAAIKO OUOTATIKG OTO TTUPOAOUTITN. To TTPWTO
TTPOCWTTO TTOU TO £KAVE ATAV O 20oUNdOG XNMIKOG Kal opukToAdyog Johan Gottlieb Gahn 10 1774.
QaoTtd0o0, évag poitntAg aTtn Biévvn, o Ignatius Kaim, €ixe AdN Tepiypdwel WG gixe Trapaydyel gayydavio
METAAAO TN dIaTpIPr) TOU TTOU YPAPTNKE TO 1771.

Bivteo
http://www.rsc.org/periodic-
table/video/25/Manganese?videoid=5xqsPZ7WsHw



http://www.rsc.org/periodic-table/video/25/Manganese?videoid=5xqsPZ7WsHw
http://www.rsc.org/periodic-table/video/25/Manganese?videoid=5xqsPZ7WsHw
http://sod-a.rsc-cdn.org/www.rsc.org/periodic-table/content/Images/Elements/Manganese-L.jpg?6.2.0.0

Xpovia ]
AVEKIAOWEDS Iepimov 3500BC

Avokol@Onke amd | AyveooTtog

Fe

2idnpog
26
55.845
Mivakag XToixeiwv
Opada 8 Znueio TAHgewg 1538°C, 2800°F, 1811 K
Mepiodog 4 Znueio Bpaopou 2861°C, 5182°F, 3134 K
Topéag d MukvéTtnTag cm™) 7.87
ATopIkOGg ApIBuog 26 ATtopik6 Bapog 55.845
KardoTtaon otoug 20°C I1eped Kupio loéTotro *Fe
loTopia

Z10epévia avTIKeipeva €xouv Bpebei oTnv AiyuTrTo Kai xpovoAoyouvTal yupw oto 3500 11.X. Mepiéxouv
TePiTTOU 7,5% VIKEAIO, TTPAY U TTOU BeEiXVEl OTI ATAV PETEWPIKAG TTPOEAEUCNG.

O1 apxaiol xATIdeg TNG Mikpdg Aaiag, otn onuepivr) Toupkia, ATav ol TTPWTOI TTOU éKayav aidnpo atoé Ta
peTaAAetpaTta yupw oTto 1500 11.X. Kal auTtd TO VEO I0XUPOTEPO PETOAAO TOUG €BIVE OIKOVOWIKK] KOl
ToAITIKr) OUvapn. H ETroxn Tou Zi18rpou eixe apxioel.Opiopéva €idn oI1dfpou ATaV 0oQws avwTeEPa aTd
GAAa avaAoya PeE TNV TTEPIEKTIKOTNTA o€ AvBpaKka, av Kal auto dev ekTINABNKE. KATToio
o1dnpopeTdAAeupa TTepigixe Bavadio TTou TTapdyel Tov eTTovopalouevo XaAuBa Aapagknvou, 15avikoé yia
omafid.

To TpwTOo ATOWO TToU EEAYNOE TOUG BIAYOPOUG TUTTOUG a1dripou ATav o René Antoine Ferchault de
Réaumur trou éypawe éva BiBAio yia To Bépa 1o 1722. Autd €¢nyei TTwg 0 XaAuBag, o oeupRAaTOg
0idNpog Kal 0 XuToaidnpog TTPETTEl va JIoKPivovTal aTTé TNV TToooTNTa dvBpaka (GvBpaka) TTou
mepieAduBavav. H Biopnxavik ETravdoTaon tmou Eekivnae Tov idio aiwva BacifoTav EKTEVWG O€ AuTO TO
METOAAO.

Bivreo
https://www.youtube.com/watch?v=1zHV6Lmz3DE



https://www.youtube.com/watch?v=IzHV6Lmz3DE
http://sod-a.rsc-cdn.org/www.rsc.org/periodic-table/content/Images/Elements/Iron-L.jpg?6.2.0.0

Xpovid
AVOKOAMOWYEMG

AvakaldeOnke omé Georg Brandt

IIpoéhevon

Ovéparog H 2En mpoépyetor amo v yeppaviky AEEn 'kobald', wov enpaivel Eotiké

Co

KoBdATio
27
58.933
Mivakag ZToixeiwv

Opada 9 Znpeio TAgewg 1495°C, 2723°F, 1768 K
Mepiodog 4 Znueio Bpaopuou 2927°C, 5301°F, 3200 K
Topéag d MukvéTtnTag cm™) 8.86
ATopIk6g ApiBuog 27 ATtopiké Bapog 58.933
KardoTaon otoug 20°C STepEd Kupio loétotro *Co

History

O 16906 Tou Papaw TouTayxapwy, o 0TToiog KUREépvnoe ammd 1o 1361-1352 1.X., Tepigixe Eva PIKPO
YUGAIVO avTIKEiYEVO XpwpaTog UTTAE Tou KofaATiou. To yttAe koBaATiou ATav yvwoTd akdun Kai
vwpitepa oTnv Kiva Kal xpnoIdoTToINenKe yia TNV KEPAMIKA UAAOTTAGKA.

To 1730, o xnuik6g Georg Brandt ammd 1n ZToKXOAUN evOIOQEPONKE yIa Eva OKOUPO PTTAE PETAAAEUpA
atrd OPIOUEVEG TOTTIKEG XAAKIVEG EYKATAOTACEIG Kal TEANIKG aTTéDEIEE OTI TTEPIEIXE Eva PEXPI TWPA UN
avayvwpiouévo JETAAAO Kal TOU €0waE TO OVOUA UE TO OTTOI0 TO JETAAAEUNE TOU MTAV KATAYEYPAUPEVO
atd opuxeia otn Mepuavia, ATav HEPIKEG OPEG UTTEPOEUEVN PE Eva aanuEVIO HETAAAEUUA. Anpocicuoe
Ta amoteAéopard Tou 1o 1739. MNa TTOAAG Xpovia, 0 I0XUPIOUOG TOU OTI avaKAAUWE £va VEO UETAAAO
apeioBnTBnke atd dAAoug XNHIKOUG, ol oTroiol Sr)Awacav OTI TO VEO TOU OTOIXEIO ATAV TTPAYHATIKA
£évwaon o181 Pou Kal apoevikoU, aAAG TEAIKG avayvVwPioTNKE wg £va OToIXEio atrd povo Tou.

Video
http://www.rsc.org/periodic-table/video/27/Cobalt?videoid=V6ljxByu9ng



http://www.rsc.org/periodic-table/video/27/Cobalt?videoid=V6ljxByu9ng
http://sod-a.rsc-cdn.org/www.rsc.org/periodic-table/content/Images/Elements/Cobalt-L.jpg?6.2.0.0

Discovery date 1751

Discovered by Axel Fredrik Cronstedt
The name is the shortened for of the German "kupfernickel' meaning either devil's copper or St.

Nicholas's copper.
NI

Origin of the name

NikENIO
28
58.693
Fact box
Group 10 Melting point 1455°C, 2651°F,
Period 4 Boiling point 2913°C, 5275°F, .
Block d Density (g cm™) 8.90
Atomic number 28 Relative atomic mass 58.693
State at 20°C Solid Key isotopes Ni
Electron configuration [Ar] 3d%4s? CAS number 7440-02-0
ChemSpider ID 910 ChemSpider is a free chemical structure databas
History

Meteorites contain both iron and nickel, and earlier ages used them as a superior form of iron. Because
the metal did not rust, it was regarded by the natives of Peru as a kind of silver. A zinc-nickel alloy
called pai-t'ung (white copper) was in use in China as long ago as 200 BC. Some even reached Europe.

In 1751, Axel Fredrik Cronstedt, working at Stockholm, investigated a new mineral — now called
nickeline (NiAs) — which came from a mine at Los, Halsingland, Sweden. He thought it might contain
copper but what he extracted was a new metal which he announced and named nickel in 1754. Many
chemists thought it was an alloy of cobalt, arsenic, iron and copper — these elements were present as
trace contaminants. It was not until 1775 that pure nickel was produced by Torbern Bergman and this
confirmed its elemental nature.

Video

http://www.rsc.org/periodic-table/video/28/Nickel?videoid=7WcgRzSpFP0
http://www.rsc.org/periodic-table/video/28/Nickel?videoid=t4kRHojOW1Y



http://www.chemspider.com/Chemical-Structure.910.html
http://www.chemspider.com/
http://www.rsc.org/periodic-table/video/28/Nickel?videoid=7WcqRzSpFP0
http://www.rsc.org/periodic-table/video/28/Nickel?videoid=t4kRHoj0W1Y
http://sod-a.rsc-cdn.org/www.rsc.org/periodic-table/content/Images/Elements/Nickel-L.jpg?6.2.0.0

Discovery date Prehistoric

The name is derived from the Old English name 'coper' in turn derived from the Latin 'Cyprium aes',
meaning a metal from Cyprus

Cu

Origin of the name

XaAkég
29
63.546
. . 1084.62°C, 1984.32°F,
Group 11 Melting point 135777 K
Period 4 Boiling point 2560°C, 4640°F, 2833 K
Block d Density (g cm™) 8.96
Atomic number 29 Relative atomic mass 63.546
State at 20°C Solid Key isotopes %cu
Electron configuration [Ar] 3d*4s* CAS number 7440-50-8
ChemSpider ID 22414 ChemSpider is a free chemical structure database
History

Copper beads have been excavated in northern Irag and which are more than ten thousand years old
and presumably made from native copper, nuggets of which can sometimes be found. Copper was
widely used in the ancient world as bronze, its alloy with tin, which was used to make cutlery, coins, and
tools. In China it was used for bells.

Copper is not difficult to extract from it ores, but mineable deposits were relatively rare. Some, such as
the copper mine at Falun, Sweden, date from the 1200s, were the source of great wealth. One way to
extract the metal was to roast the sulfide ore then leach out the copper sulfate that was formed, with
water. This was then trickled over scrap iron on the surface of which the copper deposited, forming a
flaky layer that was easily removed.

Video

http://www.rsc.org/periodic-table/video/29/Copper?videoid=kop1sWzTK-I



http://www.rsc.org/periodic-table/video/29/Copper?videoid=kop1sWzTK-I
http://sod-a.rsc-cdn.org/www.rsc.org/periodic-table/content/Images/Elements/Copper-L.jpg?6.2.0.0
http://www.chemspider.com/Chemical-Structure.22414.html
http://www.chemspider.com/

Discovery date

Discovered by

Identified as an element in 1746, but known to the Greeks and Romans before 20BC.

Andreas Marggraf

The name is derived from the German, 'zinc', which may in turn be derived from the Persian word 'sing’,

meaning stone.

Origin of the name

Weuddpyupog
30
65.38
Fact box
Group 12 Melting point 419.527°C, 787.1
Period 4 Boiling point 907°C, 1665°F, 1
Block d Density (g cm™) 7.134
Atomic number 30 Relative atomic mass 65.38
State at 20°C Solid Key isotopes %zZn
Electron configuration [Ar] 3d*Y4s® CAS number 7440-66-6

ChemSpider ID 22430 ChemSpider is a free chemical structure database

History

Zinc was known to the Romans but rarely used. It was first recognised as a metal in its own right in India
and the waste from a zinc smelter at Zawar, in Rajasthan, testifies to the large scale on which it was
refined during the period 1100 to the 1500.

Zinc refining in China was carried out on a large scale by the 1500s. An East India Company ship which
sank off the coast of Sweden in 1745 was carrying a cargo of Chinese zinc and analysis of reclaimed
ingots showed them to be almost the pure metal.

In 1668, a Flemish metallurgist, P. Moras de Respour, reported the extraction of metallic zinc from zinc

oxide, but as far as Europe was concerned zinc was discovered by the German chemist Andreas
Marggraf in 1746, and indeed he was the first to recognise it as a new metal.

Video
http://www.rsc.org/periodic-
table/video/30/Zinc?videoid=99wPiMb-k0o



http://www.chemspider.com/Chemical-Structure.22430.html
http://www.chemspider.com/
http://www.rsc.org/periodic-table/video/30/Zinc?videoid=99wPiMb-k0o
http://www.rsc.org/periodic-table/video/30/Zinc?videoid=99wPiMb-k0o
http://sod-a.rsc-cdn.org/www.rsc.org/periodic-table/content/Images/Elements/Zinc-L.jpg?6.2.0.0

Discovery date 1794

Discovered by Johan Gadolin

Origin of the name | Yttrium is named after Ytterby, Sweden.

Y

YT11pIO

39
88.906
Fact box
Group 3 Melting point 1522°C, 2772°F,
Period 5 Boiling point 3345°C, 6053°F, !
Block d Density (g cm™) 4.47
Atomic number 39 Relative atomic mass 88.906
State at 20°C Solid Key isotopes By
Electron configuration [Kr] 4d*5s* CAS number 7440-65-5
ChemSpider ID 22429 ChemSpider is a free chemical structure database
History

In 1787, Karl Arrhenius came across an unusual black rock in an old quarry at Ytterby, near Stockholm.
He thought he had found a new tungsten mineral, and passed the specimen over to Johan Gadolin
based in Finland. In 1794, Gadolin announced that it contained a new 'earth’ which made up 38 per cent
of its weight. It was called an’ earth’ because it was yttrium oxide, Y203, which could not be reduced
further by heating with charcoal.

The metal itself was first isolated in 1828 by Friedrich Wohler and made by reacting yttrium chloride with
potassium. Yet, yttrium was still hiding other elements.

In 1843, Carl Mosander investigated yttrium oxide more thoroughly and found that it consisted of three
oxides: yttrium oxide, which was white; terbium oxide, which was yellow; and erbium oxide, which was

rose-coloured.
Videos

http://www.rsc.org/periodic-table/video/39/Yttrium?videoid=tlzZUUPZYz3M
http://www.rsc.org/periodic-table/video/39/Yttrium?videoid=tTXjnQIAHAQ



http://www.chemspider.com/Chemical-Structure.22429.html
http://www.chemspider.com/
http://www.rsc.org/periodic-table/video/39/Yttrium?videoid=tIzUUPZYz3M
http://www.rsc.org/periodic-table/video/39/Yttrium?videoid=tTXjnQlAHAQ
http://sod-a.rsc-cdn.org/www.rsc.org/periodic-table/content/Images/Elements/Yttrium-L.jpg?6.2.0.0

Discovery date 1789

Discovered by Martin Heinrich Klaproth

Origin of the name | The name is derived form the Arabic, 'zargun’, meaning gold coloured.

VA

ZIPKOVIO
40
91.224
Fact box
Group 4 Melting point 1854°C, 3369°F, .
Period 5 Boiling point 4406°C, 7963°F,
Block d Density (g cm™) 6.52
Atomic number 40 Relative atomic mass 91.224
State at 20°C Solid Key isotopes Pzr, %zr, ¥zr
Electron configuration [Kr] 4d*5s® CAS number 7440-67-7
ChemSpider ID 22431 ChemSpider is a free chemical structure database

History

Gems that contain zirconium were known in ancient times as zircon. In 1789, the German chemist,
Martin Klaproth analysed a zircon and separated zirconium in the form of its ‘earth’ zirconia, which is the
oxide ZrOa.

Klaproth failed to isolate the pure metal itself, and Humphry Davy also failed when he tried electrolysis in
1808. It was not until 1824 that the element was isolated, when the Swedish chemist Jons Berzelius
heated potassium hexafluorozirconate (K,ZrFs) with potassium metal and obtained some zirconium as a
black powder.

Totally pure zirconium was only produced in 1925 by the Dutch chemists Anton Eduard van Arkel and
Jan Hendrik de Boer by the decomposition of zirconium tetraiodide (Zrl4). These days the metal is
produced in bulk by heating zirconium tetrachloride (ZrCls) with magnesium.

Video
http://www.rsc.org/periodic-table/video/40/Zirconium?videoid=gNJE2MPktvg



http://www.chemspider.com/Chemical-Structure.22431.html
http://www.chemspider.com/
http://www.rsc.org/periodic-table/video/40/Zirconium?videoid=gNJE2MPktvg
http://sod-a.rsc-cdn.org/www.rsc.org/periodic-table/content/Images/Elements/Zirconium-L.jpg?6.2.0.0

Discovery date 1801
Charles Hatchett

Discovered by

The name comes from Niobe from Greek mythology, who was the daughter of king Tantalus. This was
chosen because of niobium's chemical similarity to tantalum

Nb

NI6BIo

Origin of the name

41

Fact box

Group 5 Melting point 2477°C, 4491°F, |
Period 5 Boiling point 4741°C, 8566°F,
Block d Density (g cm™) 8.57
Atomic number 41 Relative atomic mass 92.906
State at 20°C Solid Key isotopes “Nb

Electron configuration [Kr] 4d*5s* CAS number 7440-03-1
ChemSpider ID 22378 ChemSpider is a free chemical structure database

History

When examining minerals in the British Museum in 1801, Charles Hatchett was intrigued by a specimen
labelled columbite. He suspected it contained a new metal, and he was right. He heated a sample with
potassium carbonate, dissolved the product in water, added acid and got a precipitate. However, further
treatment did not produce the element itself, although he named it columbium, and so it was known for
many years.

Others doubted columbium, especially after the discovery of tantalum which happened the following
year. These metals occur together in nature, and are difficult to separate. In 1844 the German chemist
Heinrich Rose proved that columbite contained both elements and he renamed columbium niobium.

A sample of the pure metal was produced in 1864 by Christian Blomstrand who reduced niobium

chloride by heating it with hydrogen gas.
Videos

http://www.rsc.org/periodic-table/video/41/Niobium?videoid=Mr2hnlheDxQ
http://www.rsc.org/periodic-table/video/41/Niobium?videoid=2ciPAsVTg6c



http://www.chemspider.com/Chemical-Structure.22378.html
http://www.chemspider.com/
http://www.rsc.org/periodic-table/video/41/Niobium?videoid=Mr2hnIheDxQ
http://www.rsc.org/periodic-table/video/41/Niobium?videoid=2ciPAsVTq6c
http://sod-a.rsc-cdn.org/www.rsc.org/periodic-table/content/Images/Elements/Niobium-L.jpg?6.2.0.0

Discovery date 1781

Discovered by Peter Jacob Hjelm

Origin of the name | The name is derived from the Greek 'molybdos' meaning lead.

Mo

MoAuRdaivio
42
Fact box
Group 6 Melting point 2622°C, 4752°F,
Period 5 Boiling point 4639°C, 8382°F, -
Block d Density (g cm™) 10.2
Atomic number 42 Relative atomic mass 95.95
State at 20°C Solid Key isotopes %Mo, **Mo, **Mo
Electron configuration [Kr] 4d°5s* CAS number 7439-98-7
ChemSpider ID 22374 ChemSpider is a free chemical structure database

History

The soft black mineral molybdenite (molybdenum sulfide, MoS>), looks very like graphite and was
assumed to be a lead ore until 1778 when Carl Scheele analysed it and showed it was neither lead nor
graphite, although he didn’t identify it.

Others speculated that it contained a new element but it proved difficult to reduce it to a metal. It could
be converted to an oxide which, when added to water, formed an acid we now know as molybdic acid,
H2MoOy4, but the metal itself remained elusive.

Scheele passed the problem over to Peter Jacob Hjelm. He ground molybdic acid and carbon together
in linseed oil to form a paste, heated this to red heat in and produced molybdenum metal. The new
element was announced in the autumn of 1781.

Video

http://www.rsc.org/periodic-
table/video/42/Molybdenum?videoid=ZRQ3vBGskds



http://www.chemspider.com/Chemical-Structure.22374.html
http://www.chemspider.com/
http://www.rsc.org/periodic-table/video/42/Molybdenum?videoid=ZRQ3vBGskds
http://www.rsc.org/periodic-table/video/42/Molybdenum?videoid=ZRQ3vBGskds
http://sod-a.rsc-cdn.org/www.rsc.org/periodic-table/content/Images/Elements/Molybdenum-L.jpg?6.2.0.0

Discovery date

Discovered by

Origin of the name

Fact box
Group

Period
Block
Atomic number

State at 20°C

Electron configuration

ChemSpider ID

1937
Carlo Perrier and Emilio Segre

The name is derived from the Greek 'tekhnetos' meaning artificial.

TcC

TexvnTio

43
7 Melting point 2157°C, 3915°F,
5 Boiling point 4262°C, 7704°F, -
d Density (g cm™) 11
43 Relative atomic mass [98]
Solid Key isotopes Unknown
[Kr] 4d°5s* CAS number 7440-26-8

22396 ChemSpider is a free chemical structure database

History

Technetium long tantalised chemists because it could not be found. We now know that all its isotopes
are radioactive and any mineral deposits of the element had long disappeared from the Earth’s crust.
(The longest lived isotope has a half life of 4 million years.) Even so, some technetium atoms are
produced as uranium undergoes nuclear fission and there is about 1 milligram of technetium in a tonne
of uranium. Claims in the 1920s to have found this element, or at least to have observed its spectrum,
cannot be entirely discounted.

Technetium was discovered by Emilio Segre in 1937 in Italy. He investigated molybdenum from
California which had been exposed to high energy radiation and he found technetium to be present and
separated it. Today, this element is extracted from spent nuclear fuel rods in tonne quantities.

Video

http://www.rsc.org/periodic-

table/video/43/Technetium?videoid=0QBIrGva5YQ



http://www.chemspider.com/Chemical-Structure.22396.html
http://www.chemspider.com/
http://www.rsc.org/periodic-table/video/43/Technetium?videoid=0QBlrGva5YQ
http://www.rsc.org/periodic-table/video/43/Technetium?videoid=0QBlrGva5YQ
http://sod-a.rsc-cdn.org/www.rsc.org/periodic-table/content/Images/Elements/Technetium-L.jpg?6.2.0.0

Discovery date 1844

Discovered by Karl Karlovich Klaus

Origin of the name | The name is derived from '‘Ruthenia’, the Latin name for Russia

RuU

PouBrjvio

101.07
Fact box
844

Group Melting point 2333°C, 4231°F, .
Period 5 Boiling point 4147°C, 7497°F, -
Block d Density (g cm™) 12.1
Atomic number 44 Relative atomic mass 101.07
State at 20°C Solid Key isotopes Y1Ru, *Y“Ru, 'R
Electron configuration [Kr] 4d5s* CAS number 7440-18-8
ChemSpider ID 22390 ChemSpider is a free chemical structure database

History

The Polish chemist Jedrzej Sniadecki was investigating platinum ores from South America and, in May
1808, when he discovered a new metal which he called it vestium. However, when French chemists
tried to repeat his work they were unable to find it in the platinum ore they had. When Sniadecki learned
of this he believed he had been mistaken and withdrew his claim.
Then, in 1825, Gottfried Osann of the University of Dorpat (now Tartu) on the Baltic, investigated some
platinum from the Ural mountains, and reported finding three new elements which he named pluranium,
polinium, and ruthenium.
While the first two of these were never to be verified, the third was genuine and in 1840 Karl Karlovich
Klaus at the University of Kazan extracted, purified, and confirmed it was a new metal. He kept Osann’s
name of ruthenium.

Video

http://www.rsc.org/periodic-
table/video/44/Ruthenium?videoid=wI5ZYb0OhDTc



http://www.chemspider.com/Chemical-Structure.22390.html
http://www.chemspider.com/
http://www.rsc.org/periodic-table/video/44/Ruthenium?videoid=wl5ZYb0hDTc
http://www.rsc.org/periodic-table/video/44/Ruthenium?videoid=wl5ZYb0hDTc
http://sod-a.rsc-cdn.org/www.rsc.org/periodic-table/content/Images/Elements/Ruthenium-L.jpg?6.2.0.0

Discovery date 1803

Discovered by William Hyde Wollaston

Origin of the name  The name is derived from the Greek 'rhodon’, meaning rose coloured.

Rh

Poodio

45
102.906
Fact box
Group 9 Melting point 1963°C, 3565°F, .
Period 5 Boiling point 3695°C, 6683°F, :
Block d Density (g cm™) 12.4
Atomic number 45 Relative atomic mass 102.906
State at 20°C Solid Key isotopes **Rh
Electron configuration [Kr] 4d®5s* CAS number 7440-16-6
ChemSpider ID 22389 ChemSpider is a free chemical structure database

History

Rhodium was discovered in 1803 by William Wollaston. He collaborated with Smithson Tennant in a
commercial venture, part of which was to produce pure platinum for sale. The first step in the process
was to dissolve ordinary platinum in aqua regia (nitric acid + hydrochloric acid). Not all of it went into
solution and it left behind a black residue. (Tennant investigated this residue and from it he eventually
isolated osmium and iridium.) Wollaston concentrated on the solution of dissolved platinum which also
contained palladium. He removed these metals by precipitation and was left with a beautiful red solution

from which he obtained rose red crystals. These were sodium rhodium chloride, NazgRhClg. From them
he eventually produced a sample of the metal itself.

Videos
http://www.rsc.org/periodic-
table/video/45/Rhodium?videoid=nOBM5KZBTZQ
http://www.rsc.org/periodic-
table/video/45/Rhodium?videoid=PPSO5798k2I



http://www.chemspider.com/Chemical-Structure.22389.html
http://www.chemspider.com/
http://www.rsc.org/periodic-table/video/45/Rhodium?videoid=n0BM5KZBTZQ
http://www.rsc.org/periodic-table/video/45/Rhodium?videoid=n0BM5KZBTZQ
http://www.rsc.org/periodic-table/video/45/Rhodium?videoid=PPSO5798k2I
http://www.rsc.org/periodic-table/video/45/Rhodium?videoid=PPSO5798k2I
http://sod-a.rsc-cdn.org/www.rsc.org/periodic-table/content/Images/Elements/Rhodium-L.jpg?6.2.0.0

Discovery date 1803

Discovered by William Hyde Wollaston

Origin of the name  Palladium is named after the asteroid Pallas, in turn named after the Greek goddess of wisdom, Pallas.

Pd

[MaAAGOIO

46
106.42
Fact box
Group 10 Melting point 1554.8°C, 2830.6
Period 5 Boiling point 2963°C, 5365°F, .
Block d Density (g cm™) 12.0
Atomic number 46 Relative atomic mass 106.42
State at 20°C Solid Key isotopes *°pg
Electron configuration [Kr] 4d* CAS number 7440-05-3
ChemSpider ID 22380 ChemSpider is a free chemical structure database

History

As early as 1700, miners in Brazil were aware of a metal they called ouro podre, ‘worthless gold,” which
is a native alloy of palladium and gold. However, it was not from this that palladium was first extracted,
but from platinum, and this was achieved in 1803 by William Wollaston. He noted that when he
dissolved ordinary platinum in aqua regia (nitric acid + hydrochloric acid) not all of it went into solution.

It left a residue from which he eventually extracted palladium. He did not announce his discovery but put
the new metal on sale as a ‘new silver’. Richard Chenevix purchased some, investigated it, and
declared it to be an alloy of mercury and platinum. In February 1805 Wollaston revealed himself as its
discoverer and gave a full and convincing account of the metal and its properties.

Videos

http://www.rsc.org/periodic-table/video/46/Palladium?videoid=4ALTGegmNFM
http://www.rsc.org/periodic-table/video/46/Palladium?videoid=ZAyKxOm97WA



http://www.chemspider.com/Chemical-Structure.22380.html
http://www.chemspider.com/
http://www.rsc.org/periodic-table/video/46/Palladium?videoid=4ALTGeqmNFM
http://www.rsc.org/periodic-table/video/46/Palladium?videoid=ZAyKx0m97WA
http://sod-a.rsc-cdn.org/www.rsc.org/periodic-table/content/Images/Elements/Palladium-L.jpg?6.2.0.0

Discovery date approx 3000BC
Discovered by -

Origin of the name | The name is derived from the Anglo-Saxon name, 'siolfur'.

AQ

Apyupog
47

107.868
Fact box
Group 11 Melting point 961.78°C, 1763.2
Period 5 Boiling point 2162°C, 3924°F,
Block d Density (g cm™) 10.5
Atomic number 47 Relative atomic mass 107.868
State at 20°C Solid Key isotopes Y'Ag
Electron configuration [Kr] 4d*5s* CAS number 7440-22-4
ChemSpider ID 22394 ChemSpider is a free chemical structure database

History

Slag heaps near ancient mine workings in Turkey and Greece prove that silver mining started around
3000 BC. The metal was refined by cupellation, a process invented by the Chaldeans, who lived in what
is now southern Irag. It consisted of heating the molten metal in a shallow cup over which blew a strong
draft of air. This oxidised the other metals, such as lead and copper, leaving only silver unaffected.

The rise of Athens was made possible partly through the exploitation of local silver mines at Laurium.
These operated from 600 BC and right through the Roman era. In Medieval times, German mines
became the main source of silver in Europe.

Silver was also mined by the ancient civilizations of Central and South America there being rich deposits
in Peru, Bolivia and Mexico.
Video

http://www.rsc.org/periodic-
table/video/47/Silver?videoid=pPd5gAb4J50



http://www.chemspider.com/Chemical-Structure.22394.html
http://www.chemspider.com/
http://www.rsc.org/periodic-table/video/47/Silver?videoid=pPd5qAb4J50
http://www.rsc.org/periodic-table/video/47/Silver?videoid=pPd5qAb4J50
http://sod-a.rsc-cdn.org/www.rsc.org/periodic-table/content/Images/Elements/Silver-L.jpg?6.2.0.0

Discovery date 1817

Discovered by Friedrich Stromeyer
Origin of the name The name is derived from the Latin 'cadmia’, the name for the mineral calmine.
Kaoduio
48
112.414
Fact box
Group 12 Melting point 321.069°C, 609.9
Period 5 Boiling point 767°C, 1413°F, 1
Block d Density (g cm™) 8.69
Atomic number 48 Relative atomic mass 112.414
State at 20°C Solid Key isotopes H4cd
Electron configuration [Kr] 4d*’5s® CAS number 7440-43-9
ChemSpider ID 22410 ChemSpider is a free chemical structure database

History

In the early 1800s, the apothecaries of Hanover, Germany, made zinc oxide by heating a naturally
occurring form of zinc carbonate called cadmia. Sometimes the product was discoloured instead of
being pure white, and when Friedrich Stromeyer of Géttingen University looked into the problem he
traced the discoloration to a component he could not identify, and which he deduced must be an
unknown element. This he separated as its brown oxide and, by heating it with lampblack (carbon), he
produced a sample of a blue-grey metal which he named cadmium after the name for the mineral. That
was in 1817. Meanwhile two other Germans, Karl Meissner in Halle, and Karl Karsten in Berlin, were
working on the same problem and announced their discovery of cadmium the following year.

Video
http://www.rsc.org/periodic-
table/video/48/Cadmium?videoid=boRius1DYdQ



http://www.chemspider.com/Chemical-Structure.22410.html
http://www.chemspider.com/
http://www.rsc.org/periodic-table/video/48/Cadmium?videoid=boRius1DYdQ
http://www.rsc.org/periodic-table/video/48/Cadmium?videoid=boRius1DYdQ
http://sod-a.rsc-cdn.org/www.rsc.org/periodic-table/content/Images/Elements/Cadmium-L.jpg?6.2.0.0

