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[Mpo@iA pe TIg IXvonoodTnTeg OToIXEIWV and
d6vTI oUYXpovou av8pwnou kal and avlpwro
nou €znoe otn Zkavdivapia npiv ané 200
Xpovia. [And A. Cox, F. Keenan, M. Cooke, & J.
Appleton, “Trace Element Profiling of Dental Tissues
Using Laser Ablation Inductively Coupled
Plasma-Mass Spectrometry,” Fresenius J. Anal.
Chem. 1996, 354, 254.]
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Were human ancestors 'stay-at-home dads'?

LOMNDON: & study of fossilised teeth from 19 hominins
- early human ancestors that lived 2 million years ago
-has suggested that the females tended to move
away from their natal groups while the male:

at home.

Teeth from eight Australopithecus africanus individuals
and 11 Paranthropus robustus individuals thouqht to
have lived around 1.8 to million years NErE
found in the Sterkfontein and Swartkrans cave
in South Africa.

Based on the movements of the individuals, the new
the

research publis h-ﬂd in current issue of Nature
provides a rare insight into the lives of our early

an s by shm-ul ng the first evidence of th-.-_-|r
social structure.

"We have the first direct glimp: = Peranthro
movements of early hominins, e South A
f 5 preferentially mc:'u'-.-_-d away ’rrnm ;

: ential groups,” said co-author of the study,

Sandi Copeland, a palasoanthropologist at the
University of Colorado in the U.5.
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Strontium isotope ratios of australopith tooth enamel and
biologically available 87Sr/86Sr ratios across the Sterkfontein Valley.
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Applications of Sr Isotopes in Archaeology
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H »o061a tov ICP-MS eivat 10
nAdcpo @yoL (Ar)

B Ar aOQOVES AEQLO

B [[\aopo Ar : aeplo Ar 6T0 OTOLO EVXL PEYHAO
TOGOGTO TWY ATOUWY AL EYOLY LOVILGTEL

m Avvapwno ovtiopol Ar 15,76 eV
B Ocpelwor XoponTtneLoTud
B Y'ymAn Bepponpasia aepiov (Te = 5000-10000 K)

m [Tuxvotnta aptbpod niextpovioy (ne = 1-3 x 1015 cm-3)
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Eikova 21-12 KaucThpag snaywyikd
ouzeuypgvou nhdopartog. [And R. N. Savage & G.
M. Hieftje, “Miniature Inductively Coupled Plasma
Saurce for Afomic Emission Specfrometry,” Anal.
Chem. 1979, 51, 408.]




H »o061a tov ICP-MS eivat 10
nAdGpo o@yoL (Ar)

[Toxpoyn Ar
1 I./min £
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H »o061a tov ICP-MS eivat 10
nAdcpo @yoL (Ar)
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Kevou  Kevol napouacidzetal oto Ke@dhaio 22.




Awopopundt AvtAodpevog 2Xoleuntng

Hnwo RF

[Teprtoym avoduty PLOCCOCG
(10-6 torr)

000
[Tvpoog ICP

i !

Kovog

Ka o) A
Eoupplopatog WVOG OELYUXTOATPLAG

2.TAOL0 OLUOTOANG




Awopopundt AvtAodpevog 2Xoleuntng

[Teproyn avorvtn pmaloag
(10-6 torr)

QOO

[Tvpoog ICP

Kovog

Kévog 8 Anii
Eupplopatog wvog detypatoindiog

y

2.TAOL0 OLUOTOANG
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ITAEONEKTHMATA: ICP-MS

1. Inavotntae moAvaToLyElInNG tVIALONG
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2. XapnAo OQLor aviyVeuong

(pg/L)

Flame / Flame Hg/
Elem AA Hydride GFAA ICP-MS Elem AA Hydride GFAA  Emission ICP-MS
Ag 1.5 0.005 0.002 Mo 45 0.03 0.5 0.001
Al 45 0.1 0.005a Na 0.3 0.005 0.5 0.0003¢
As 150 0.03 0.05 0.0006b MNb 1500 1 0.0006
Au 9 0.15 0.0009 MNd 1500 2 0.0004
B 1000 20 0.003« Mi 6 0.07 0.5 0.0004¢
Ba 15 0.35 0.000024d Os i
Be 1.5 0.008 0.003 P 75000 120 4 0.1a
Bi 30 0.03 0.05 0.0006 Phb 15 0.05 1 0.000044
Br 0.2 Pd 30 0.09 2 0.0005
C 0.8e Pr 7500 2 0.00009
3 Q.01 0.000zd Pt 60 2.0 1 0.002

Cd 0.8 0.002 0.000094d Rb 3 0.03 5 0.0004

Z oooo2 Re 750 0.5 0.0003
Cl 12 Eh 6 3 0.0002
Co 9 0.15 0.0009 Ru 100 1.0 1 0.0002
Cr 3 0.004 0.000z2d 5 0 281
Cs 15 0.0003 Sh 45 0.15 0.05 2 0.0009
Cu 1.5 0.014 0.0002c Sc 30 0.1 0.004
Dy 50 0.0001f Se 100 0.03 0.05 4 0.0007b
Er 60 0.0001 5 90 1.0 0 0.03a
Eu 30 0.00009 Smo 3000 2 0.0002
F a2 Sn 150 0.1 2 0.0005a
Fe 5 0.06 0.0003d Sr 3 0,021 0.05 0.000024
Ga 75 0.0002 Ta 1500 1 0.0005
Gd 1800 0.0008e Th 900 2 0.00004
Ge 300 0.001h Te 30 0.03 0.1 2 0.0008k
Hf 300 0.0008 Th 2 0.0004
Hg 300 0.009 0.6 0.016 Ti IE 0.35 0.4 0.0031
Ho 60 0.00006 Tl 15 0.1 2 0.0002
I 0.002 Tm 15 0.6 0.00006
In 30 1 0.0007 U 15000 0 0.0001
Ir 900 3.0 1 0.001 W G0 0.1 0.5 0.0005
K 3 0.005 1 0.0002d W 1500 1 0.005
La 3000 0.4 0.0009 Y 75 0.2 0.0002
Li 0.8 0.06 0.3 0.001« Yb 8 0.1 0.0002m
Lu 1000 0.1 0.00005 n 1. 0.02 0.2 0.00034
Mg 0.1 0.004 0.0 0.0003c Zr 450 0.5 0.0003
Mn 1.5 0.005 0.1 0.00007
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ITAEONEKTHMATA: ICP-MS

1. IxovotnTor TOALGTOUYEIUNNG AVEAVONG
2. XapmnAd oQra aviyvevang
3. AvvatoTNTo PETEYONG ATOUIAMY LGOTOTUA®Y AOYWY

4. Doopato wELOGNUEIWTG ATAOTY TG



MEIONEKTHMATA: ICP-MS
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3.1
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1. Mn-pacpatooromineg Iopepnodioetg

1. Emidpaoelg ouotatinwy ntoog
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MEIONEKTHMATA: ICP-MS
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MEIONEKTHMATA: ICP-MS

[ o pepmOOIOELG TOADATOUIKWY LOVTWY
(mpoelevon SLUADTEQ)

HCIl, HNO3, H,SOy4, HsPOy4, opyavinol dtahbTeg

[ToapepunOOLOELS TOALATOUHKWY LOVTWY
(ovvovaopol Lovtwy ArM+)

ArCu, ArAg, ArNa, Arli, ArK ArCa, ArFe



MEIONEKTHMATA: ICP-MS

[Mapepnoodioetlg ano o&eldia 1ot LOEOEELOLX

IMINAKAX 11-2 IMBavéig mapeunodiceic and ofcidia ko1 vépoeidia Tov acfeotiov KaTE TOV
npocdriopiopd tov Ni pe gaocpotopeTpio palov

Yrovysio” Mopepmodicerg
Fe(91,66) YAr0, *Ca0
Fe(2,19) Y ArOH, °CaOH
Ni(67,77), Fe(0,33) “2Ca0, NaCl
Co(100) $Ca0, *?CaOH
Ni(26,16) BCaOH, *Ca0
Ni(1,25) “CaOH

Ni(3,66) #Ca0, Na,0, NakK
Cu(69,1) *CaOH, **ArNa
Ni(1,16), Zn(48.,89) 280,485, ¥Ca0
Cu(30,9) 3832, $350,, *CaOH

“ Yuc nopeviicelc mapovoialovtor o1 uotkés apbovies twv 16otonwY. (AT6 To: M. A. Vaugham and D. M. Templeton,
Appl. Spectrosc., 1990, 44, 1685. Mg ddsiar).
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Sarah Boseley health editor
0.uk, Tuesday 28 February 2012 14.30 GMT
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CCT®? - Kinetic Energy Discrimination

Collisional retardation / energy filtering

[Tpog mAcopa
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[Tpog tetpdnolo !

DOivovoo evepyeta

Evepyetond -
Qv & Collision gas atom or molecula

PRAYPRX Analyte lon M+ - Small collision
cross-section

Polyatomic Specias a.g. Arx* -
Larger collisional cross-saction




Anopaxuvey] IToAvatopinwy nougepnodioswy

1. Collision induced dissociation (least likely)
a.0. ArAr + He = Ar+ Ar + He

2. Collisional retardation / energy filtering
2.0. ArAr® + He = ArAr + He®

3. Chemical reaction
a.q. ArAr + H, = ArH + Ark?

4. Charge tr-arr-fpr

a.0. ArAr + H, = ZAr+ Hy!

(Where * = energy transfer]




ANALYTE TYPICAL INTERFERENCES
REDUCED USING CCT™

*ArH

BAf

=GE()

E-‘.-|::|IE|:|I_ HE: H[:IIH.. E=EE:I-'|:|IH
FArSO CArEC ECIM'H
TAMNH, ©ArEN
TAED a0

M)

TArNa

T, BH1E],
' £

=5,'H, %5*0,'H

TAEC

TArFCL FArtAr, PAr;

Table 1. Analytes and some of their typical interferents.




Eikova 21-30 Mikpookonik6g Kpathpag
nou dnPIoUPYNBNKe 0 KEAUPOG MUdIoU and
10 naApoug Agizep 266 nm e EVEPYEIQ
aktivopoAiag 4,5 md avd naAud 10 ns Kai
ouxvotnta 10 Hz. [Ans V. R. Bellotto & N. Miekely,
“Improvements in Calibration Procedures for the
Quantitative Determination of Trace Elements in
Carbonate Material (Mussel Shells) by Laser Ablation
ICP-MS,” Fresenius J. Anal. Chem. 2000, 367, 635.]
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MEIONEKTHMATA: ICP-MS
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