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Table 1. Oxygen in standard compounds

ugO % Ave
Sample Sample wt Recovered Recovery Deviation®  Deviation
_ Sample . Type*  Detector® (ug0)  (blank corrected)® X s (n) (120) X ts
Ammonium nitrate S C 612.6 605.0 } 99.0 + 0.3 7.6
406.0 4028 J (2) 3.2
Ammonium sulfate w N Y S| 6.8 0.3
14.3 15.1 0.8
14.3 14.6 0.3
28.6 29.0 99.8 £3.8° 0.4 0.7 £ 0.5
35.7 349 @) 0.8
35.7 339 ' 1.8
35.7 36.1 / 0.4
Anthracene S C 1216. 7.2 - 0.6 = 0.1 —
B 1517. 10.4 } 2 —
Benzaldehyde S C 318.0 343.4 } 108.1 + 0.1 254 } 25.6 + 0.4
2,4-dihydroxy . 318.7 344.6 (2 25.9
Benzene, p-deithoxy S C’ 304.8 305.1 } 101.9 + 2.5 0.3 } 5.1 £ 6.7
268.4 278.2 (2) 9.8
Benzoic acid S C 413.3 421.5 14.2
406.4 424.5 18.1
319.9 330.9 11.0
3227 3311 8.4
198.9 196.4 2.5
140.9 150.3 103.0 + 3.7 9.4 10.7 + 7.9
316.8 325.8 (12) 9.0
155.8 160.6 4.3
240.5 2558 ] 15.3
3228 352.4 29.6
103.5 98.5 5.0
177.5 178.5 1.0
Benzoic acid, S _ C 316.7 319.1 } 100.8 = 0.1 24 } 23 0.1
m-hydroxy 252.7 254.9. (2 2.2
Blank boat (for C 0 314
weighed standards) ' 0 23.0 :
0 28.3. .
0 22,6 -
0 21.4 26.1 £ 2.9
0. 22.6 (10)
0 26.2
0 25.4
0 28.2
i 0 25.5
Blank boat + 1 cm? N ‘¢ 0 62
disc of quartz : 0 1.4
filter blanks 0 7.1
0 6.4 » 6.9 + 0.4
0 1.2 RV
0 6.9
0 7.0 /
co/ G C 653.1 644.8 8.3
651.7 \ 14
678.1 25.0
672.5 19.4
671.2 } 100.4 + 2.3 18.1 13.1 £ 7.0
668.8 (10) 15.7
638.9 14.2
644.0 ) 9.1
646.9 6.2

639.2 . 13.9
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Figure 1. Schematic drawing of oxygen analysis system.
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Figure 2. Recovery of oxygen in glutaric acid standard and (NH,),SO, standard.

ambient particulate matter. The compounds presented in
Table I have a variety of oxygen functional groups, some of
which have been observed in ambient air and smog-chamber
samples (11, 12). The recovery of oxygen for each of these
compounds is shown in Table I, and the overall results
(percent recovery, average deviation, etc.) are summarized in
Table II. The recovery for all standards was 101.4 + 4.1%
(n = 65). For standards analyzed with the coulometer, re-
covery was 101.2 + 3.9% (n = 43), and recovery was 101.8 &
4.5% (n = 22) for standards analyzed with NDIR detection.
The analytical limits of detection (LLOD) and LOQ were
calculated according to American Chemical Society recom-
mendations (13), as shown in Table 1I. Either of the detectors
is suitable for analyzing oxygen in ambient particulate matter,
but the NDIR system is probably more appropriate because
of the low concentrations of oxygen expected on an air-filter
sample.

A few comments should be made about preparation of
low-concentration oxygen standards and their analysis.
Benzoic acid was suggested as a reliable standard for this type
of analysis (/4) because it is available commercially in a

Table 11. Summary of Analyses of Oxygen Standards

overall recovery

% recovery *x o

detector (n) av dev® sample size range
coulometer 101.2%39(43) 107 ugof O 101678 ugof O
NDIR 101.8 £ 4.5 (22) 09 ugof O 7.1-456 ug of O
overall 101.4 + 4.1 (65)
Limits of Detection = Blank + 3y,
coulometer: 26.1 +3(29) =348 ugof O
NDIR: 6.9 +3(0.4) = 8.1 ,gof O
Limits of Quantitation = Blank + 10ay,,.x
coulometer: 26.1 + 10 (2.9) = 55.1 ug of O

NDIR: 6.9 + 10 (0.4) = 109 ugof O

“av dev = (1/n) Y "expected - recovered}/expected.

primary standard grade. Our experience has been that only
fresh primary standard benzoic acid gave results 100% of the
expected value. For example, primary standard benzoic acid
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