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PT.25
THE APPLICATION OF U-Pb 
GEOCHRONOLOGY TO TITANITE BY 
LASER ABLATION ICP-MS

cycles with 1 second per cycle. The 204Hg interference 
on 204Pb was corrected by 202Hg where the value of 
204Hg/202Hg ratio is 4.2. To 207Pb/206 ratio normalization a 
combination of NIST and external standards was used 
and the normalization of 206Pb/238U ratio an external 
titanite standard was used.

Khan titanite typically contains significant quantities 
of common Pb, therefore the accuracy of 207Pb/206Pb 
and 206Pb/238U ratios obtained is critically dependent 
on the correct assessment of the common Pb 
component. For this paper, the residual common Pb 
was corrected based on 204Pb measurement using 
terrestrial composition (Stacey Kramer). The range of 
total common Pb on Khan titanite is among 1 and 8 
ppm. The total radiogenic Pb is between 27 and 44 
ppm, the 232Th/238U ratio ranged from 0.5 to 1.8 and U 
concentration varied among 220 and 460 ppm.

The concordia diagram from 4 Khan titanite fragments, 
using external standard of the same titanite (520Ma), 
show a age of 528 ± 6Ma. The MSWD value of 3.8 is 
too high indicating low homogeneity for the analyzed 
fragments.
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Several large titanite crystals were collected from 
Khan copper mine, Namibia - Africa with intention 
of establishing a reference in the 206Pb/238U ratio to 
normalize titanite unknown. Previous analysis from 
three distinct authors shown the following results: 
207Pb/206Pb age of 518± 2 Ma and 522.3 ± 2.3 Ma by 
TIMS and concordia age of 516.9Ma by LA-ICP-MS.

Isotopic data were acquired using a NEPTUNE – ICP-MS 
coupled by an excimer laser ablation system. The cup 
configurations utilized to U-Pb data acquisition were 
IC3 = 202Hg, IC4 =

204(Hg+Pb), L4 = 206Pb, IC6 = 207Pb, L3 
= 208Pb, H2 = 232Th and H4 = 238U where L and H were 
low and high mass to faraday cup position and ICs are 
ion counting (continuous dynode system). The ICP 
configurations were: Radio Frequency power = 1100W, 
cool gas flow rate = 15L/min (Ar), auxiliary gas flow rate 
= 0.7L/min (Ar), sample gas flow rate = 0.6L/min. Laser 
Setup: energy = 6mJ, repetition rate = 5 Hz, spot size 
= 38 μm, helium carrier gas`= 0.65L/min. The routine 
U-Pb analysis consists of 2 blanks, 2 NIST, 3 external 
standard, 13 unknown grains, 2 external standards 
and 2 blanks measurement. Each run consist of 40 
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The Thermo Scientific NEPTUNE Plus MC-ICP-MS with 
Jet Interface option has previously been demonstrated 
to offer the highest ICP-MS sensitivities for desolvated 
solutions [1] and for laser ablation. A combination of 
nitrogen addition, special cones and a high capacity 
interface pump improved laser ablation Hf sensitivity 
by a factor of more than seven. The resulting sensitivity 
enabled highly precise and accurate 176Hf/177Hf isotope 
ratios to be measured from 25 μm diameter laser 
ablation spots, whereas typically this level of accuracy 
and precision could only be achieved with 50 μm 
diameter spots (with four times the ablated volume). It 
was noted that with increased sensitivity the Yb and Hf 
fractionation factors diverge further, highlighting the 
importance of independent measurement of the Yb 
fractionation factor for the 176Yb correction.

For these experiments a Photon Machines Analyte.
G2 193 nm laser ablation system was operated with 
moderate fluence and repetition rate (6.22 J/cm2 at 7 
Hz). The short pulse width and short wavelength of 
this excimer laser system is ideal for ablation of zircon 
mineral grains. The Analyte.G2 is equipped with a two 
volume HELEX 2 cell for the fastest washout time. The 
combination of improved ICP-MS sensitivity and fast 
response laser ablation cell is critical for obtaining 
spatially resolved isotope ratio data.
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High sensitivity laser ablation 
MC‑ICP‑MS
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In this poster we describe a new multi-ion counting 
collector configuration that has been designed for 
the NEPTUNE Plus. This allows for increased flexibility 
of analysis, using combinations of ion counters and 
Faraday cups to accommodate the range of U-Pb 
isotope beam intensities expected from both young 
and old zircons. We further investigate the factors that 
influence external precision of 176Hf/177Hf isotope ratios 
from zircons, including the effects of nitrogen addition 
on analyte sensitivity and mass bias stability.

[1] Bouman et al (2009) Geochim. Cosmochim. Acta 73(13, Supplement 1), A147.


