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Sample Preparatory Methods
& o o eme Aeresol Sample Despite highly reproducible results for most elements in slurries, it was
A found that the elements Al, Cr, Fe, La, Ni, and Ti increased in concentration
upon re-analysis after acidification. It is hypothesized that these refractory
elements are associated with crustal dust and may need further digestion
prior to analysis.
In order to investigate this, a Total Dissolution Method was developed an
e tested on NIST interim atmospheric fine-particle SRM with good (£ 7%)
Bota stic Recentor Model IPDEN agreement to their values.

Percent Yields of In-vial Sample Digestion
The process was then adapted to digest a filtrate of the same material in
hopes that it would behave much like a mock slurry sample collected with the
SEAS-Il. When comparing the Total Digestion of the slurry filtrate to the
undigested slurry filtrate (Table 2), the majority of elements fell with * 8% of
the total digestion value. Co, Ni, and Pb showed significant increases in the
undigested slurry, suggesting that some material may have been lost and Al,
Cr, Fe, La, and Ti all showed significantly less concentrations in undigested
slurry and supports our hypothesis that these elements are incompletely

OB digested.

Table 2. Comparisons of percent yield of partial digestion

pana the data Set D £d g e Qcr OF eleme techniques to Total Digestion Method on SRM filtrate
0 0 SRM 0.2%
SRM Total HNO3 SRM 2.09% HNO3
. Digestion no heat post heat
3 % o Net (ppb) % yield % yield
ave X prop s| ave x prop s| ave x prop s
27Al [ 266 * 70 | 046 = 0.12 | 052 = 0.14
52Cr | 275 + 072 | 061 * 0.16 | 063 = 0.17
56Fe | 264 + 12 | 058 + 0.07 | 072 = 0.03
139Lal 035 = 004 | 070 * 010 [ 0.83 =+ 0.11
47Ti | 541 + 59.7 | 009 + 0.1 | 008 * 0.10
In-vial sample digestion methods of heating slurry samples in differing acid
effe ely target individual pla . . Ny
strengths was tested as a means to quickly increase percent yields of these
| ts. Heating the les to 85°C for 19 hours increased percent yields
of Fe and La by 14%, Al and Ti by 6-8%, and Cr by 2%.
0D Lo " .
These in-vial K hods were then applied to pooled slurry samples
enia collected near a Pittsburgh coke oven and showed strikingly similar results,
presented in Table 3.
Table 3. Percent (%) Increase in Elemental Concentration with heating in Clairton Slurry experiment
Advantages of Method Time | 27A 56Fe 52Cr 4mmi 139La 6ONi 140Ce 44ca
Acid__(hr) | ratio Als| ratio Fes| ratio Crs| ratio Tis | ratio Las [ ratio Nis | ratio Ces | ratio Cas
02% o | 100 022 100 006] 100 033|100 065 100 032 | 100 041 100 023 [ 100 010
Heating 35 | 126 024| 151 009| 122 038[ 122 o081 | 126 044 | 124 055 100 031 | 105 012
44 | 126 020| 169 011] 118 033|124 069 | 123 043 [ 130 050 121 029 | 104 011
92 | 133 021 183 010] 119 030|120 076 137 055|143 056 117 022 | 106 008
5 20% o | 107 o16] 121 013] 098 051|095 093] 114 035|112 031 109 022 | 102 008
ell Te g e erg 3 i
" 9 a9 ? Heating 25 | 100 022| 181 014| 120 083|122 102 | 139 036 | 144 03| 127 026 | 095 omt
apoie consIg agne 4 | 184 034 19 o016 120 051|126 105| 143 051|147 0a7[ 130 025| 116 013
e 92 226 042| 207 018] 168 064] 152 121 162 041 ] 149 039 143 024 130 017
In addition to observed increases in Al, Cr, Fe, La, and Ti, results from the
coke oven slurry also showed increases in Ca, Ce (not analyzed for the SRM
filtrate), and Ni. Degrees of the percent increase were also observed to be
much larger, especially in 2.0% HNO,.
Leaching of Blank
eproq 0 O exnog It was also found that significant yellowing of the vials occurred in vials
g Procedure heated up to 92 hours in 2.0% HNO,, and that this effect was accompanied by

leaching of Al, Ca, Mg, and Ti from the polypropylene vials in which the
samples were digested. The leaching effects were drastically reduced in
samples acidified to 0.2% HNO, while considerable increases in yields of the

erna andaraizatio refractory elements were still observed: 80% in Fe, 40% in Ni, ~35% in Al and
La, 20% in Cr and Ce, and no significant increase in Ca.

23 Na in check Standard with various corrections

Ca and Al concentrations were the most dramatically affected (95£13 ppb Ca
and 6318 ppb Al in blanks) by vial leaching and may contribute to the high
increases (30% for Ca and 125% for Al) observed despite the application of
blank corrections. Blank concentrations in 0.2% HNO, heated for 92 hours
were reduced to 3+0.7 ppb for Ca and 1£0.1 ppb for Al. It is hypothesized that
heating samples in-vial for 44 hours in 0.2%HNO, may produce sufficient
percent yields for routine analysis, but first needs to be verified with a Total
S e e o w e T e T e e wie s« | Dissolution on the coke oven slurry as soon as problems concerning

time (min) procedural detection limits can be addressed.

Figure 1, RESULTS

(5 A set of 18 samples spanning a 8.5 hour sampling period at Sydney, FL (near
Tampa) were previously analyzed using a Graphite Furnace Atomic
Methods verification: Absorption Spectrometer with Zeeman Background Correction (GFAAS) and

NIST SRM 1640 modeled using the PDRM. Results were published by Park et al, 2005. This

sample set was re-analyzed using our ICP-MS methods and results were
compared to the previous values and then run in the PDRM model. The
Table 1. Analyses of SRM 1640, Natural Water, ppb number of elements included in the model was increased to 19 including: Al,

As, Ba, Ca, Cr, Cu, Fe, K, Mg, Mn, Mo, Na, Ni, Pb, Sb, Se, Sr, V, and Zn.
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Figure 2a and 2b.

2b
Ondov et al, 1975, 1979, 1989 Cu

ore = -Gann:)n -E'IE;rtnv«.l EIBiA AEend- IMa;;{ee‘ > °
-
? LR L
- id .Cu Fe ‘Iln i Ph Se Zn
e e r—r——CT—
2 i |

e
o
g
~
o
<
°
z
z
L1
=]
<

Figures 3a and 3b.
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