|_aboratory and field based evaluation of chromatography related performance of the

Monitor for Aerosols and Gases in Ambient Air (MARGA)
X1 Chen, John T. Walker and Chris Geron

- —— )| National Risk Management Research Laboratory, Office of Research and Development, U.S. Environmental Protection Agency, @ Y’ y
Usmﬂmamhmwgmm Research Triangle Park, North Carolina, 27711, U.S.A. ol il
Introduction Results and discussion B T Figure 3. Comparison of
_ _ o T Bkt 2 e —_ambient concentrations
Time-resolved simultaneous measurements of the gas and aerosol Laboratory study of chromatography characteristics ) o] ok m A 1 as reported by MARGA
components of the ammonium-sulfate-nitrate system are required to + MARGA chromatograms were systematically examined by running a =& & “ & | tool and Chromeleon.
mvestlgat_e Fhe processes governing inorganic aerosol formation and multipoint series of liquid external standards. } e e 7]
characteristics (e.g., phase partitioning, acidity) and the dry component of 2y wom N b " » NO; and SO~
nitrogen deposition. The Monitor for Aerosols and Gases in Ambient Air Table 1. Method — 1 T 1 ( ol | results from MARGA
(MARGA) provides near real-time simultaneous measurement of water detection limits 0 00 - e ! " o1 = i - IR IIREE N SRR software =~ 30%
soluble particulate species as well as their gaseous precursors. (MDL) for 000 . 004 . Ry A _b “——— 1 larger than
chromatograms - 80 013 26 s Chromeleon for
The objective of this study Is to evaluate MARGA performance with a processed by 0.05 80 0.08 76 NP - AR concentrations below
focus on accuracy and precision characteristics related to automated MARGA tool and 0.08 30 0.14 76 BT ~1 pgm=.
chromatography analysis. To aid efficiency and flexibility in the Chromeleon. 0.08 80 0.14 76
reprocessing of raw chromatograms, an alternative to the MARGA Impact of chromatography related biases .~ _ NH{
chromatography tool was employed. Using laboratory standards, » Method detection limits calculated using the MARGA software are were assessed using aerosol SO:™ Ny
analytical accuracy, precision, and method detection limits derived from substantially larger than corresponding detection limits calculated with ~ "c-traiZation state as a case study. Re =07 —
the two chromatograph processing methods were compared. Field Chromeleon. 3 +2X508
measurements were used to further evaluate instrument performance and T I T S _ - _
to demonstrate the ability of the MARGA instrument to resolve important Field Study *M W\N‘ F]!gurNe (i)i Pgrtglcc))nzmg :i:ania|(| |r—i|iii1iis
atmospheric processes. | | * The site was impacted by an arctic air mass late in the study period. : maszzzasziz e S garigcle pihiasc)e, caliicuiii:tedcés o
Instrument and field sampling | | Table 2. Summary 211, e MWW particle/(particle+gas); d) molar
. SampleBox FowConolBox | 012 oo 025 oms  oae o 1e  ofconcentrations  fnl....tot . JTIL ratios (R1and R2) of particulate
| WHDT""“’““IE5“'"i'i."5mc§; Cold Trap  Water Separator MFC  Pulse Dampner m,pumpé | SN IS (N AR S (Lg/m3) of aerosol -« ; MWW NOQ:',ISO42' anlc_l NH," to deter(rjnine
AL 1— —*W—Lr-'—q_F—Q— O 009 088 220 048 045 121 and_ Precursor gases e A R partic e_ neutralization state an
e JF _____________________ 1 | 107 072 318 013 009 098 during and outside “ TS n s acldity; e) relative difference of
Diﬂ?iiiii w'iiiii Figure 1. MARGA schematic i'gj éigg iiésg iiziigs ii22i2io iziigiiio ol (iOid air mass % _;_ioiimi__ oA iii partitioning mOifiiir ratic_)s of NO3',
syringe Pump | | 50 51 77 70 21 100 periods. 2 WMW o oo 1 SO/ and NH," In particle phase as
.mema.mndmi i _ M . Duke Forest (35.98°N, 79.09°W) | aremtsarehns e \_/vel_l as particle neutralization state
JL near Chapel Hill, NC N 1 == f B * > o s | Ndicators R1and R2 by
. Duplicate  collocated  sample * s | | | T -~ 7 7 | Chromeleon and MARGA tool.
| boxes e Figure 2. High concentration
: iiiiiiiiiiE“;:iiiiiiiiiiii _;_' Wacte  ® Teﬂon Coated Cyc|0ne_type inlet ““3;40020010;ii,i'ilij:“”“.OO-OO:"?iiiii'i””"4,°°ﬁ°°i°° ””w'i:;‘i’i‘i;“:““ '”””f‘;?”“é perI_OdS (COId event) Observed o .ii ) . o . . - 0 0
A with, 2.5um cut size, 16.7 LPM. § [ . during mid-November 2014.  Average d1fference_s in neutralization state were = 13% and 14% for
Cation Elvent | [pegmssar] [Gatonic] —» wate * MARGA units were operating g i AN i - = Period 1: highest SO,*; Period 2: R1and R2, respectively.
continuously from 15 October to p Bl l} i highest NH," and NO;; Period 3: Conclusions
Anion Eluent —i—|Degasser|~| i g 0] | | -1
Suppressor ﬂ‘—iiii ~vee 17 November 2014 i i/ﬂ”\/& ML i tirigjzce;f(i)r(i)e(;i(;?ii\ilzi?ziti%c(i)iggg?_iik e Close examination of chromatograms revealed a number of Issues with
Detector Box &dj/% 15 jkww;m ¢ packwards for 168hrs) of | the MARGA chromatography softv_vare_ t_ool._Hence, an alternative
Issues with MARGA chromatography tool 2. individual period peaks (+2hrs) are software, Chromeleon (Thermo Scientific Dionex), was used to
| | | N N N j\ L also presented. reprocess th_e raw chromatpgrams.
 Incorrectly defined baseline due to peak fronting and tailing and shifting 2 dm | w/ﬁg » Biases in anion concentrations between the two chromatography
between “drop perpendicular” and “valley to valley” Integration e methods produced non-trivial errors in concentrations < 1 pg m-3and
options. « During cold event periods 1 and 2, the majority (estimated inorganic metrics of particle acidity.
* MARGA Integration parameters are applied to all chromatograms. portions summing SO,Z, NO,~ and NH,* were 61+31% and 83+24%, « The cause of this bias is unclear but can be controlled by correcting
» Inability to manually adjust integration for individual peaks respectively for period 1 and 2) of the PM, ; mass was inorganic anion concentrations with multi-point calibration curves rather than
* An alternative chromatography software (Chromeleon V7.2, Thermo compounds, while in contrast, inorganic compounds only accounted relying solely on the MARGA LiBr internal standard.
SCientifiC DlOneX) was evaiuaiied fOr baiiCh reproceSSing Of MARGA fOr 22 i 11% Of PM2.5 Mass during periOd 3 Acknowledgements — We gratefully acknowledge Aleksandra Djurkovic (EPA) and David Kirchgessner (EPA) for laboratory and field support. We also

ChrOmatOg ramS acknowledge Tai Wu (EPA) for generating JAVA scripts to convert MARGA data to be processed by Chromeleon. Mention of trade names does not constitute
endorsement or recommendation of a commercial product by U.S. EPA.



	Slide Number 1

