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Abstract

Recently, a real-time, pocket-sized aethalometer (microAeth® model AE51) has been developed by Magee
Scientific Inc. for measuring the concentration of black carbon in the atmosphere. In this study, two aethalometers,
models AE-16 and AE-51, which measure the optical absorption of carbon particles at infrared 880 nm, were
operated at time interval of 5-min between January 9 and February 10, 2010 at an urban site of Gwangju, to
compare the accuracy of black carbon (BC) concentrations reported from the AE-51 model and to investigate
reasonable sampling time of filter media in the AE-51. The air samples in the AE-51 and AE-16 models are
collected on T60 (Teflon coated glass fiber) filter media (filter spot area: 0.07 cm?) and quartz fiber roll-tape filter
(filter spot area: 1.67 cm?), respectively. Real-time measurement results indicate that when the filters were clean,
the AE-51 BC was greater than or similar to the AE-16 BC data. However as the filter spots become darker, the
AE-16 BC concentrations were higher than the AE-51 BC data and the difference in the BC concentrations from
two AE models becomes gradually increased. Relative error in the AE-51 and AE-16 BC concentrations showed
significance difference depending on used time of the filter in the AE-51 model, weather pattern, levels of air
pollution, etc, ranging from 11.5% (used time of the filter in AE-51: 1,595 min) to 52.5% (used time of the filter in
AE-51: 2,085 min). When considering the used time of one filter ticket in the AE-51 model and difference (or
relative error %) between AE-16 and AE-51 BC concentrations, it is recommended that the standard sampling time
per one filter ticket within the AE-51 model be less than approximately 24 hr (1,440 min) under the normal weather
conditions except for severe haze and mist events.
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Table 1. Specifications of measurement instruments used in this study.

Specification AE-16 model AE-51 model

Optical source 880 nm wavelength (IR) LED 880 nm wavelength (IR) LED

Particle cut size PM,5 TSP

Precision +0.20ug BC/m® +0.10ug BC/m®

Time base 5min 5min

Flow rate 5L/min 0.1L/min

Cycle Real time Real time

Filter type Quartz fiber roll tape T60 Teflon-coated borosilicate glass fiber
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Fig. 1. Temporal profiles of BC concentrations measured
with AE-51 and AE-16 models.
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Fig. 2. Diurnal variations in BC concentrations from AE-
51 and AE-16 models.
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Table 2. Comparison of BC concentrations observed from aethalometer AE-51 and AE-16 models.

Measurement AE-16 mean AE-51 mean Regression fit Error* Relative .

Dde NS GO GG (BCusca. BCunih) (g erors(y  “Veetherconditons
01/09~ 01/11 3035 3854132 2314154 y=105x—173 R?=080 154 401 clear, dloudy, and haze
0111~ 0V/14 4125 168+134 109+069 y=042x+038 R?=067 058 348  clear and snow
0L/14~ 0V/17 4090 350+255 181+166 y=057x—023 R?=076 178 496  clear and cloudy
0117~ 01/18 2085 7404680 3494215 y=0.24x+165 R?=060 391 528  haze
01/18~ 01/19 880 13514677 7.01+326 y=025x+344, R°=031 650 481  mistand haze
0119~ 01/21 2570 5004545 2554238 y=0.38x+057, R?=078 245 489  cloudy, rain, and clear
01/21~01/23 3230 1274100 1094078 y=074x+0.14, R?=092 0.8 144 doudy, snow, and clear
01/23~ 01/25 2060 4424330 269+142 y=035x+111,R*=070 173 392 cloudy, clear, and yellow sand
0L/25~ 01/26 1415 1064067 0914056 y=0.77x+0.10, R?=088 014 134 dloudy and clear
01/26~01/28 2985 4904495 2714253 y=045x+0.42, R?=083 219 446 clear, doudy, and rain
01/28~ 01/30 2800 3964277 2324150 y=045x+051 R’=069 164 415  cloudy and clear
01/30~ 02/01 2485 5004130 283+117 y=036x+100,R?=016 225 443  mistand haze
02/01~ 02/02 1445 2414163 1924157 y=094x—037,R*=096 049 203 cloudy and clear
02/02~ 02/03 1505 1094059 096+049 y=0.80x+009, R?=0.89 014 125  dea
02/03~ 02/04 1390 1774128 1424089 y=068x+0.22 R?=094 035 199  dlear and cloudy
02/04~ 02/05 1425 480+306 350+180 y=057x+0.78, R?=091 129 270 clear and cloudy
02/05~ 02/06 1505 1014046 089+040 y=0.75x+0.14, R?=073 012 115  dea
02/06~ 02/07 1410 330+201 245+142 y=065x+022, R?=0.86 094 277 clear and cloudy
02/07~ 02/09 2525 3874250 2624154 y=059x+0.34 R?=092 125 323  ranand mist
02/09~ 02/10 1670 6214283 4154222 y=072x—0.33, R’=0.83 206 331  ranand mist

*Error (ug/m®)=|BCae.s1~ BCag.16l
**Relative error (%) =(|BCag.51— BCag.16//BCae.16) X 100%
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Fig. 3. Average BC concentrations of AE-51 and AE-16
models and its relative BC error with variation of
measurement time.
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