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Analysis Method

Introduction and Goals

Carbonaceous aerosols are ubiquitous in the atmosphere
and can directly affect Earth’'s climate by absorbing and | | o )
scattering incoming solar radiation. Both field and laboratory} 1. Uv/vis analysis 1. Light absorption coefficient (Abs,, Mm™)

Light absorbance at a given wavelength (A,) Is converted to a light

measurements have confirmed that biomass burning (BB) Is - 2
Methanol was used for sample extractions. A punch area (1.5 cm?) of absorption coefficient (Abs,, Mm) by (Hecobian et al., 2010):

an important primary source of light absorbing organic carbony feach sample was extracted with 5 mL methanol (HPLC grade) in a v,
(OC), also termed as "BrC’, which is also clearly observed Inf Riightly closed amber vial, sonicated for 15 min, and then filtered Absy = (Absy — Abs;) X X In(10)

_ . . L

BB-impacted atmospheres. However, chemical and opticalf ¥(National Scientific Company, 30 mm diameter. x 0.2 pym pore size - Va - - -

- - - - ’ | | 'f fwhere A,y Is referenced to account for systematic baseline drift, v
information about the BrC emitted from prescribed orf Inolytetrafluoroethylene (PTFE)) using a glass syringe. The light o ¢ '

2 . 2
controlled burning Is scant. Prescribed burning is a lessf Rapsorption of filtered extracts was measured with a UV-Vis Err]ne)vl(s)lltjrrfevcc))lfurtrr\]ee O;arr?]etlzzn(;ir(iemlr_e)sl;?gdfog eﬁr:cg)(ztr;a(\:/ﬁe((jmﬁ?tésr
intensive fire technique used In forest and agricultural land Rspectrometer at A = 200-900 nm and a resolution of 0.2 nm (V660, unches, and L (0.01 rI:\) s e (?tical ath >I/en th of the quartz
management, or for land restoration objectives. Prescribed §3asco Incorporated, Easton MD). This study focused on A = 300 — 550 Euvette - the UV—vié e e P P : ;
agricultural burns prepare fields for planting, stimulate planty nm where most of the BrC absorption has been observed (Chen and P |

growth and yields, and control pests, whereas prescribed} §gond, 2010).
forest burning Is used to abate aggressive wildfire and

promote ecological succession and sustainability. In addition,g #5 OC-EC analysis.

motor vehicles are also a pri_mary source of PM2.5 emissionsj | QF samples were analyzed for OC and elemental carbon (EC)
to urban atmospheres. While direct measurements of BrCl dcontent using a thermal-optical instrument (Sunset Laboratory,

2. Mass absorption coefficient (MAC,, m2 g-1C)

The bulk mass absorption coefficient (MAC,, m? g'C) could be used
to describe the absorption efficiency of extracted OC and the value at
365 nm was typically used as a measure of BrC.

The MAC, was calculated as:

from primary vehicle emissions are still lacking. [ JPortland, OR) and modified National Institute of Occupational Safety Abs;
This study attempts to address limitations Inf Band Health (NIOSH), Method 5040 (NIOSH, 5040). The amount of OC MAG), = —
understanding BrC as it relates to primary source combustion§ Rextracted was calculated as the difference between OC on the un- oc

where C,. is the mass concentration of extracted OC in PM (ug m).
The absorption Angstrom exponent (A..), a measure of the A
dependence of aerosol light absorption, is determined by the linear
regression of log,,(Abs,) vs. log,,(A) over the A range of 300 and 550
nm.

emissions. In that vein, UV-Vis spectrometry was applied tof Rexiracted QF and OC in the air-dried residual QF following extraction.

measure the light-absorbing properties of OC in methanolf #The OC extraction efficiency was calculated as the ratio of extracted

extracts ot prescribed and laboratory BB and gasoline vehiclef §oc to OC on the un-extracted filter multiplied by 100%.
aerosol emissions. The gasoline vehicle emissions were

sampled during different seasons (winter and summer) while
also examining vehicle class (truck and car) and model year

variables. R l
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Figure 2. Linear regressions of MAC,: vs. EC/OC, and A, vs. EC/OC for (a)
prescribed and laboratory biomass burning and (b) gasoline vehicle
emissions. In each plot, m and b represent regression slope and intercept,
respectively, with one standard error.

2. Motor vehicle emission sampling

PM, . samples collected from gasoline vehicle exhaust were selected from the
Kansas City Light-Duty Vehicle Emissions Study (KCVES) filter archive (Fulper et
al., 2010; Nam et al., 2010; Sonntag, et al., 2012).

Exhaust emissions from 496 vehicles recruited from the Kansas City metropolitan
area were measured In two rounds: round 1 summer (261 vehicles), and round 2
winter (235 vehicles). Vehicles were tested on a portable chassis dynamometer in
a warehouse at ambient temperature using the LA92 Unified Driving Cycle. The
LA92 cycle is 15.7 km and consists of three operating phases, including “cold
start” (phase 1), “hot running” (phase 2) and “hot start” (phase 3). Vehicle exhaust
was cooled and diluted and drawn through a PM, : cyclone, followed by 47 mm
Teflon™ and quartz-fiber (QF) filters. PM, . samples were collected for each of the
three phases of the LA92 cycle. In the present study, PM, - QF samples were
selected from both rounds of emissions testing.

Figure 4. Seasonal box plots for (a) MAC,.s and (b) A, for different model year vehicles emissions. The
boxes depict the median (dark line in the box), inner quartile range (gray box), 10" and 90t percentiles
(whiskers) and the average (red circle). The orange dash lines represent the average MAC,.; and A, for
biomass burning samples.
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Conclusions and Future Work

1. The OC generated from BB or gasoline vehicle emissions shows strong light
absorption and wavelength dependence; the biomass fuel type may also play a role
In the light-absorbing properties of OC generated from BB.

2. How biomass fuel type affects the light absorption of OC from BB is uncertain and
merits further study.

Sample No.2 Vehicle Year Range OC (ug m=) EC (pug m3)

3. Gasoline vehicles tend to emit stronger light-absorbing OC in winter than iIn
summer.

Winter 30 19/78-2004 302 + 183 79 £ 54

4. Compared to BB, the light absorption of OC from gasoline vehicle emissions was of
the same magnitude but weaker, suggesting the importance of gasoline vehicle
emissions as a BrC source in urban regions.

Summer 28 1985-2002 225 + 158 56 *+ 48

2 Each sample represents a whole LA92 cycles, including three QF filters
collected during the three phases, respectively.
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