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Abstract: In this work, analytical performance of a laboratory built double membrane desolvator (DMD)
was studied using perfluoroalkoxy (PFA) nebulizer and microconcentric nebulizer (MCN) in inductively
coupled plasma atomic emission spectrometry. Compared with MCN, PFA nebulizer coupled to DMD
showed similar analytical sensitivity for aqueous solution and better sensitivity for isopropyl alcohol. Since
PFA resisted various acids, HCI, H:SO, and HF solution were analyzed with less than 2% RSD. Rinse-out
time for the signal reduction to 1% was obtained to be 35 s for PFA but about 45 s for MCN.
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TF7e F e 4% % fuel Aol BE 4 U=
& ¥ ¥ 323 258 2AY ¢ U AA2 0%
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series)ol] 2J#] 140+2° 2 7}9 =} (Fig. 1).

Al 4942 AN 80° 2 7lEE 4 QA B AgA
oA Aatg Bl=& $-FA (spray chamber) 2. $-75]
=4, o] AMRF PEAXE= MCN (Cetac Technol-
ogies, model MCN-100, USA), Meinhard nebulizer
(concentric type), PFA nebulizer (Elemental Scientific
Inc., ESI model PFA-2002, Omaha, NE, USA)e°|t}.
PFA nebulizeres o8 % 7)9] Rax]el= g2 &
2] dlAlell perfluoroalkoxy (PFA) sjA 2 Hojglo], &
ol 73z, 7|9 asr} Heon, Abgslr] Hesiy,
719 wid3Hoz AMSd 4 Qla B3] HF 5 %}
Eol| Armz 2 QFe|A= HF, HCl $9] A A}
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RZRA 2 ul d9le) 4] AsE 4wy, 2o
8- v|$=3)e] isopropyl alcohol & = ]3] BAS}
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Fig. 1. Schematic diagram of laboratory built double membrane desolvator (DMD).

Table 1. Operating Conditions in inductively coupled
plasma-atomic emission spectrometer

Instrument Operating condition
ICP-AES model JY 138
Generator 40.58 MHz
f forward power 1.0kW
Gas flow rate
outer 12 L/min
auxiliary 0 L/min
aerosol 1 L/min
DMD sweep gas flow rate
inner 1.2L/min
outer 0.8 L/min
DMD temperature 140°C
Nebulizers
PFA model ESI-2002 (100 pl/min)
MCN model MCN-100 (100 ul/min)
Monochromator
focal length 1.0 meter
grating 2,400 grooves/mm
mount Czemey-Turner
|8h%e}.

o] Aol ARG-® ICP-AESE JY138 Ultratrace
(Jobin-Yvon Instrument, France) 4] 40.68 MHz gene-
rator®} sheath gas”’} 3& 4= ) demountable torch,
22 I m HAHAAE ZE32 U 7E gest
717] 212} A& Table 10]4 9} 2o}

ICP-AESOIM AH4E 9489 e Mgl
(279.553 nm), Mg 1(285.213 nm), Si 1(251.61]1 nm), Fe
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11(259.940 nm)o}™, 719 &2} )il Hg 1(194.132
nm)& AR-3HI

2.2. A 2}

2E AR A)Y-L92 analytical grade (Sigma-
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2] 7Sl Ed2g BT RFEE Hrisl
A8t 25 AY-2 MilliporeAts] o]& gt A
A& o] 43 18MQ & o] 248 A3

3dn 3 ER
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Microconcentric nebulizer (MCN)3} PFA nebulizer
9 A8 =4 4E§ peristaltic pump & AM8-3te 100
ul/mine2 §xA)7] &, Si, Fe, Mg 27} 1,2, 5ppm
AN ABA71E sk 24 A3 Fig. 2014
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Fig. 2. Comparison of analytical sensitivity of microcon-
centric nebulizer, PFA nebulizer, and Meinhard nebulizer
(concentric type) in ICP-AES : Fe in aqueous solution.

Table 2. Relative standard deviation (%) for the measure-
ment of trace elements in aqueous solution using induc-
tively coupled plasma-atomic emission spectrometer

Without DMD With DMD
Elements Microconcentric  PFA Microconcentric  PFA
nebulizer nebulizer nebulizer nebulizer
Si 2.1% 1.5% 1.8% 3.8%
Fe 2.5% 2.1% 1.8% 33%
Mgll 2.8% 1.6% 1.3% 1.8%
Mgl 2.1% 2.3% 1.9% 23%

lizerg 72 Alg FU4%ql 100 u/min® 2 peri-
staltic pump & ©)83led THAA 3 A E vlw
Bte] 2 A} TN BRo] AR ]3] HA s
¥ 27e] o1 BF-ESEo] HolHAM EA7=s)
MCN=} PFA nebulizer®} w)mate] uf-& vt velyt
.
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Fig. 3. Comparison of analytical sensitivity of microcon-
centric nebulizer and PFA nebulizer in DMD-ICP-AES :
Mg in isopropyl alcohol.
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Table 3. Relative standard deviation (%) for the measure-
ment of trace elements in isopropyl alcohol using inducti-
vely coupled plasma-atomic emission spectrometer

Microconcentric

Elements nebulizer PFA nebulizer
Si 1.6% 1.9%
Fe 0.8% 1.0%
Mgll 0.8% 0.7%
Mgl 1.9% 1.1%

Eeko] $4 Alge] ol 100w U
} IPA A|82] 79, B35 A|87} spray chamberol]
A 7]3}5]o] DMDoM AAE ], 4= 75
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ul/min2. B3oiA Ay

AY 23 F ¥57) IPA AaE =YATIEHE,
A 7E AMgEld = B 7} A E A ggten, $AM3t
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Fig. 4. Calibration curves for Fe in various acids using PFA
-DMD-ICP-AES.
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Fig. 5. Comparison of rinse-out time for MCN and PFA nebulizer using DMD-ICP-AES.
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