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= Aerosol species are emitted from various sources, including deserts, vegetation, Space charge effect a : : 5=
volcanic activity, and oceans, and are transported over long distances by Continuous Flow 2 2.E+04 - = £ 1.0E-05 |
atmospheric circulation (Figure 1). During transport, aerosols such as mineral ICP-TOFMS - fi 2%
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dust can be wet or dry—deposited en route and onto the ice sheet where they are AnaIyS|s High—Sensitivity Desolvation - S 1E+04 - I 3 3 5.0E-06 -
preserved in ice layers. By measuring the impurities in the ice layers, the history Sample Introduction Svstem | - @ =~
of climate changes, such as alteration in atmospheric circulation or climate Ice core ampie oduction oyste Sampler and skimmer. = B o er00 S 0E+00
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= Single—particle inductively coupled plasma time—of—flight mass spectrometry (sp— Rl - ‘Q O’Z o 3 - Q" =

ICP-TOFMS) allows for the elemental composition analysis of individual particles . 3 Sehematic d € CFA_so_ICP_TOFMS with a hiah DSl svsterm. Th ot o from the CEA flows into th cp ’}’? .:' " 4. O Q- O > 5)1500
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composition over the full mass range and the high time-resolution. Erhardt et al. TOFMS can be analyzed over the full mass range and due to the high time—resolution of sp—ICP-TOFMS, individual dust particles can be detected in v > O NN N N I S
(2019) successfully measured the elemental composition of single dust particles addition to the dissolved background. Figure 6. Signal intensity and the number of detected ultra fine test dust particles using two different
in Greenland ice using the Sp_iCP_TOFMS Coupled to Continuous Flow Anaiysis - . . N . . o Sample. introductions (i.,e., CSC and DSI) in unpressurized cell rriO(ie. Error bai"S in ayergge intensiiy
(CFA) (Kaufmann et al., 2008). The first results support the origin of the particles = To compare the capability of sp—ICP—-TOFMS in different measurement conditions, we analyzed a tuning solution B (INORGANIC VENTURES, USA) and an ionic gold of particle signals for each analyte represent a standard deviation of the intensity in the 5-min
from long—range transpc’)rted clay minerals (Erhardt et al., 2019). solution (INORGANIC VENTURES, USA) at a concentration of 1 ppb to evaluate sensitivity and spectral interferences, and to estimate the DE for ions originating from measurement.
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n However, the Originai Sp_|CP_TOFMS System equ|pped with a cold spray B ™ . . . . = A hlgher number of UFTD partICIeS was detected in both major crust elements and
chamber introduction only utilizes a small percentage (1 — 10%) of the total » Additionally, we analyzed 60 nm gold NPs (60 nm Gold Nanospheres, PVP, NanoXact'", nanoComposix, USA) at a concentration of 20,000 particles/mL to estimate the REEs using the DSI compared to CSC because of the increase in transport
sample amount injected, limiting its ability to analyze trace elements in ice cores. TE using the particle frequency method (Pace et al., 2011) and the DE for ions originating from the particles. efficiency.

To fully utilize sp—ICP-TOFMS for fingerprinting dust sources using trace * The TE is defined as the ratio of amount of sample reaching the ICP to the amount of sample aspirated into spray chamber. = The change in background intensity allowed the notch filter to be reduced. This
lement h as Rare Earth Elements (REESs), it is necessary to increase the . . . . . : : : : :
:aempele Etiﬁ;;tion efficiency and instrumen(t sensi)tivity "y = The DE is defined as the ratio of number of ions detected to the number of atoms reaching the ICP. reduced notch filter made some changes in the intensity of detected particles.
| = The TE and the DE were calculated as follows: = To summarize, there was no significant loss of particles in the condenser or
membrane desolvator in DSI compared to the CSC although the intensity of
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e TOFMS using only a spray chamber limit its capability to determine trace
* The applicability of the DSI system was tested by measuring the reference material for natural mineral dust, ultra fine test dust (UFTD, RM8632, PTI, USA). elements that can be used for source identification (fingerprinting) of single

mineral dust particles.

Res u Its and d iSCUSSion * The use of a DSI system improved the TE by a factor of about four, resulting in a

gain in sensitivity for analytes by a factor of 2 to 15 in CCT mode.

" The use of a DSI system improved sensitivity for most analyte ions = Especially, the collisional ion focusing effect of CCT on the ion clouds from AuNPs
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