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Reduced size limits for nitrate 8 "N, A 'O and sulfate A''O
1sotope measurements and first results from the WAIS Divide core
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___Abstract

We present two methods used in our laboratory for 1) simultancous measurement of sulfate A"’O and nitrate A'’O by silver salt pyrolysis, and 2) simultaneous

measurement of nitrate 6°N and A"O by nitrous oxide pyrolysis from ice cores. These two methods require an order of magnitude less sample than previously published

methods (200 nmol vs 2 umol) with similar analytical uncertainty as our previous method. Below we present the first results of simultaneous measurement of nitrate 6N
_and A"0O from the WAIS Divide core at 100 — 600 m depth, and compare with similar measurements at other Antarctic locations.
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FOCUSiIlg Figure 4 - Plumbing diagram of the nitrous oxide pyrolysis system. N,O generated from nitrate via bacterial denitrification is purged from
(B) t head space vials, purified, cryofocused and then passed through a gold tube held at 800 °C. Pyrolysis products, O, and N,, are separated in a
Vent rap capillary GC and then into an isotope ratio mass spectrometer for 32, 33, 34 and then 28, 29 mass / charge measurement (adapted from
Figure 1 - Plumbing diagram of the silver salt pyrolysis system showing a large sample size system (A) (Kunasek et al. Kaiser et al., 2007).
2008) and a small sample size system (B), featured here. Silver nitrate or silver sulfate samples are dropped into a
modified quartz column held at 550 °C or 1100 °C, respectively. Pyrolysis of the salt yields O, that is purified away from
other products and cryofocused using a molecular sieve trap held at liquid nitrogen temperature. Sample O, is then passed
through a capillary GC and into an IRMS for 32, 33, 34 mass / charge measurement. 30 ' ' ' ' ' ' 12
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0 200 200 vgon fom tiaisas (nmolee 1000 1200 2 4 sarole Number 10 12 Figure 5 - A0 of USGS34, a 50/50 mixture of USGS34 and USGS35, Figure 6 - 0 N of USGS34, a 50/50 mixture of USGS34 and USGS35,
Figure 2 - A"O of USGS35 nitrate for a range of oxygen quantities using Figure 3 - Sequence of 200 nmols of a mass dependent nitrate and USGS35 USGS35, and. b,UIk Greenlapd Ice (~80 m depth) (JEMS) for a range of USGS3§’ 1AEA_NO_3’ .a.nd bulk G;el.enland ICE (~80 m ddep ﬂi) (JEMS) for a
flow path (B) (Figure 1). Error bars are standard deviations of repeated nitrate using flow path (B) (Figure 1) showing no sample to sample influence oxygen quantltle(:)s. Dotted lines are the acgepted Valueso(USGS34 -0.1 %o, réllnégg/ 0 [rjustrcci)sggz jlllljeggtslzss Df’tte ng 21";3 t % ch;gtse +;/a7 1(1)/es (ﬁi%(i?\i}%g .
analysis at respective size classes. The dotted line indicates the accepted on A”O. Error bars show standard deviation for 200 nmol samples. The dotted USGS35 +21.6 %o, USGS34 / USGS35 mixture +10.7 %o). Data have been o :)) > HURELEe TS 00, o
value for USGS35 (21.6 %o). line indicates the accepted value for USGS35 (21.6 %o). corrected to USGS34 and USGS35. +4.7 %o). Data have been corrected to USGS34 and IAEA-NO-3.
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Figure 7 - 'N from 1 L subsample of 10 m section triplicate means (error bars are standard deviations) of the WAIS Divide 06A core by nitrous oxide Figure 8 - A"O from 1L subsample of 10 m sections of the WAIS Divide 06A core measured by nitrous oxide pyrolysis (Figure 4). Values and errors bars are means

pyrolysis (®), from 10 m means (error bars are standard errors) of 1 m sections of the WAIS Divide 05A core by traditional nitrous oxide analysis (m), and standard deviations, respectively, of triplicates.

and 10 m section means of [NO,] from J. McConnell high resolution data.
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