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Abstract 31 

The two-component model (Fialho et al., 2006) was used to decouple the contributions of black 32 

carbon (BC) and iron oxides, present in dust, to the aerosol attenuation coefficient, measured with a 33 

multi-wavelength Aethalometer. The model results were compared with the elemental carbon (EC) 34 

and iron concentrations determined in the laboratory from the analysis of aerosol particles collected 35 

with conventional samplers. The comparison was based on one year of data obtained at Praia, 36 

Santiago Island, Cape Verde, after side by side operation of the aerosol monitoring instruments. The 37 

linear regression equation that best describes the relationship between BC concentrations, derived 38 

from the Aethalometer, and EC concentrations, derived from a PM10 high-volume sampler after 39 

filter analysis with a thermal optical method, presents a slope of 1.01±0.05 and a correlation 40 

coefficient (r) of 0.90, showing that the model worked as intended to describe BC concentrations 41 

without interferences from iron dust. On the other hand, the linear regression equation that best 42 

describes the relationship between the iron concentrations derived from the Aethalometer and 43 

elemental iron concentrations, derived from a PM10 low-volume sampler after filter analysis by k0 - 44 

Instrumental Neutron Activation Analysis, presents a slope of 0.495±0.014 and a correlation 45 

coefficient (r) of 0.96. These results show that the two-component model underestimated the iron 46 

concentrations in dust aerosol, which was explained by differences in the size range of particles 47 

sampled with the Aethalometer and the PM10 low-volume sampler together with differences in the 48 

size distribution of iron oxides.  49 

Keywords: iron dust; black carbon; Aethalometer; two-component model; Cape Verde 50 

1. Introduction 51 

The African continent is an important source of mineral dust and biomass burning particles to the 52 

global atmosphere (Prospero et al., 2002, Langmann et al., 2009). These particles are known to 53 

affect the Earth’s radiative budget (Satheesh and Krishna Moorthy, 2005; Langmann et al., 2009), 54 

to influence cloud formation and precipitation (DeMott et al., 2003; Lin et al., 2006; Petters et al., 55 

2009) and to play an important role in biogeochemical cycles (Crutzen and Andreae, 1990; 56 

Mahowald et al., 2005). The radiative effects of these particles are strongly related with their 57 

chemical composition (Haywood and Boucher, 2000; Satheesh and Krishna Moorthy, 2005). Iron 58 

oxides and black carbon (BC) are major light absorbing constituents, at visible wavelengths, of dust 59 

and combustion particles, respectively, (Bohren and Huffman, 1998; Bond and Bergstrom, 2006; 60 

Linke et al., 2006), thus contributing to the aerosol attenuation coefficient and affecting the 61 

radiative transfer within the atmosphere. 62 



 3 

BC in atmospheric sciences is operationally defined as the light absorbing fraction of 63 

carbonaceous aerosols and is usually determined through the measurement of light attenuation by 64 

particles collected on a filter. However, optical techniques can provide erroneous estimates of BC, 65 

due to the presence of mineral dust. Previous studies dealing with this effect have shown that the 66 

contribution of dust aerosol to optical absorption can be as great as 30% (Jennings et al., 1996; 67 

Pinnick et al., 1993; Coen et al., 2003; Bodhaine, 1995; Hansen et al., 1993). 68 

Previously, Fialho et al. (2005) proposed a two-component model to decouple the contribution of 69 

BC and dust from the aerosol attenuation coefficient measured with the Aethalometer.  70 

     ttt dustBCaerosolATN ,,,    (1.1) 71 

where 
ATN-aerosol

(,t) is the Aethalometer aerosol attenuation coefficient, 
BC

(,t) and 
dust

(,t) are, 72 

respectively, the BC and dust Aethalometer attenuation coefficients. 73 

The two-component model was further developed by Fialho et al. (2006), after experimental 74 

determination of the calibration coefficient for elemental iron (used as an indicator of light 75 

attenuation due to the presence of iron oxide in dust aerosol and considering that dust color is the 76 

result of the overwhelming abundance of hematite, Fe2O3 (red), and goethite, FeO(OH) (yellowish 77 

brown), in soils with low concentrations of organic matter, such as deserts (Torrent et al., 1983). 78 

     tCtCt FeBCaerosolATN  



41 234.0625.14, 
 (1.2) 79 

Where, C
BC

(t) and C
Fe

(t) are, respectively, the concentrations of BC and elemental iron, and the 80 

numbers are the calibration constants for BC (14.625 m.m2g-1, used by the Aethalometer (Hansen, 81 

2003)) and elemental iron (0.234 m4m2g-1, estimated in Fialho et al. (2006)). 82 

The purpose of this work is to test the two-component model described above by comparing the 83 

BC and iron concentration results obtained with a multi-wavelength Aethalometer with the 84 

elemental carbon (EC) and elemental iron concentrations determined in the laboratory from the 85 

analysis of aerosol particles collected with conventional high and low volume filter samplers. 86 

Although the operational definition of BC is different from that of EC, which is the aerosol carbon 87 

fraction that is oxidized in combustion analysis above a certain temperature threshold (Andreae & 88 

Gelencsér, 2006), both terms are often used interchangeably and are commonly well correlated 89 

(Allen et al., 1999; Park et al., 2002). Therefore EC is assumed to be an appropriate parameter to 90 

evaluate the Aethalometer performance. 91 

This comparison study is based on one year of data obtained at Santiago Island (Cape Verde), 92 

within the framework of CV-Dust research project, after side by side operation of the aerosol 93 
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monitoring and sampling instruments. Aerosol in the Cape Verde area has very often been observed 94 

to be a mixture of dust particles transported from the Sahara desert and carbon particles resulting 95 

from biomass burning practices in the region south of the Sahel (Lieke et al., 2011; Tesche et al., 96 

2011) and from local traffic emissions (Gonçalves et al., 2014), and therefore the islands are ideally 97 

located to explore the two-component model capabilities. 98 

The present work assumes that the enhancement of the aerosol attenuation coefficient with the 99 

wavelength was solely the result of iron in aerosol particles. Atmospheric “brown” carbon, which is 100 

also known to enhance the Aethalometer attenuation signal (Andreae and Gelencsér, 2006), was 101 

neglected considering the very low concentrations of levoglucosan (an acknowledged biomass 102 

burning tracer) reported by Gonçalves et al. (2014) during the CV-Dust field experiment (2 to 10 103 

ng/m3). 104 

 105 

2. Experimental setup and working equations 106 

2.1 Sampling site 107 

Aerosol sampling was performed from January 12 through December 30, 2011, at the former 108 

airport of Praia, in the south-eastern edge of Santiago Island, Cape Verde (14º 55’ N; 23º 29 ´W; 98 109 

m a.s.l.). The site is located to the east of the urban settlement of Praia and prevalent winds are 110 

north-easterlies (trade winds) transporting particles from mainland Africa. However, local 111 

anthropogenic influences on aerosol composition cannot be precluded. 112 

2.2 Aerosol attenuation coefficient measurements 113 

A seven wavelength Aethalometer (Magee Scientific, model AE31,  = 370, 470, 520, 590, 660, 114 

880 and 950 nm) equipped with a “high sensitivity” circular spot size chamber was used to measure 115 

the aerosol attenuation coefficient. Ambient air was sampled at a flow rate of 4.0 dm3/min, 116 

measured with the internal Aethalometer mass flowmeter (Sierra Model 824), through a whole air 117 

inlet without any specific cut-off size. The inlet setup consisted of one tube (length: 1.5 m; internal 118 

diameter: 6.0 mm) extending horizontally from an open window, with the opening slightly falling 119 

down. The inlet efficiency was estimated with the aerosol calculator program developed by Baron 120 

(2001), assuming spherical particles with densities between 1 and 4 g/cm3 and diameters between 1 121 

µm and 10 µm, and isokinetic sampling conditions (Table 1). 122 

Table 1 – Inlet efficiency for an isoaxial horizontal tube and isokinetic sampling conditions (Baron, 123 

2001). 124 
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Particle diameter 

(µm) 

Particle density (g/cm3) 

1.0 2.0 4.0 

1.0 0.97 0.96 0.93 

2.5 0.91 0.85 0.76 

5.0 0.77 0.64 0.47 

10 0.48 0.29 0.12 

Particulate matter accumulated in a quartz fibre filter tape (Q250F from Pallflex©) and the 125 

instrument was setup to automatically advance the tape whenever the ATN (370 nm) sign was 126 

higher than 50% to avoid significant overloading of the filter with aerosol. The impact of the 127 

loading effect correction will be discussed below, in section 3.2. From January 12 to April 7, at 10 128 

a.m., the sampling period was set to 5 minutes; after that, until the end of the experiment (December 129 

30, at 12 a.m.) it was set to 2 minutes, in order to decrease the time gaps between the automatic 130 

Aethalometer filter changes. The Aethalometer was setup to report the mass in g/m3 of equivalent 131 

BC and the instrument detection limit was 0.1g/m3. The Aethalometer was removed from the 132 

sampling site between December 13 and December 23, to be used in an intercomparison 133 

experiment. Therefore, measurements are not available for that period. 134 

2.3 EC and iron-containing aerosols measurements 135 

Aerosol particles were collected simultaneously with a high-volume sampler (Tisch) and a low-136 

volume sampler (TCR Tecora) both equipped with PM10 size selective inlets. Sampling periods 137 

were irregular and dependent on the filter loading. During Saharan dust episodes dust accumulation 138 

was faster and sampling periods were shorter than those of the non-dust episodes. The average 139 

sampling period was of 2 days and 16 hours, with a sample range of 7 hours to 6 days and 22 hours, 140 

depending on the mass of particles accumulated in the filters. Quartz fibre filters and Nuclepore 141 

polycarbonate filters were used with the high-volume and the low-volume sampler, respectively. 142 

Elemental carbon was analysed in the quartz filters using a home-made thermal-optical system, 143 

based on the thermal desorption/oxidation of particulate carbon to CO2, that is subsequently 144 

measured by non-dispersive infrared spectrophotometry (Castro et al., 1999; Pio et al, 2011). This 145 

method was tested with the NIST (National Institute of Standards and Technology) 8785 filter 146 

standard and in an intercomparison experiment with real aerosol samples (Schmid et al., 2001), 147 

delivering results between those obtained by the NIOSH (National Institute for Occupational Safety 148 

and Health) 5040 and the IMPROVE (Interagency Monitoring of Protected Visual Environments) 149 

protocols, but closer to the latter. The method detection limit was 30 ng/m3. Iron was measured in 150 

http://www.sciencedirect.com/science/article/pii/S1352231011008697#bib42
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the polycarbonate filters by k0 - Instrumental Neutron Activation Analysis (k0-INAA) as described 151 

by Almeida et al. (2008) and Almeida et al. (2013). Results obtained with k0-INAA were compared 152 

with iron measurements performed in the same filters by particle induced X-ray emission (PIXE) 153 

and revealed a good correlation between the two methods (regression coefficient of 0.97, with a 154 

slope of 0.976 and an intercept of 0.18 g/m3; Almeida-Silva et al., 2014). The k0-INAA detection 155 

limit was found to be 55 ng/m3. 156 

2.4. Aethalometer working equations 157 

The reported Aethalometer particle aerosol concentrations, C
AE

(, t), were averaged into the 10 158 

minute interval, by calculating the moving averages of the 5 and 2 minute sampled data. 159 

Application of Eq.(1.2), to these data, needs the calculation of the particle aerosol attenuation 160 

coefficient, 
ATN-aerosol

(, t), which is done by using equation (2), 161 

     31121 .;,)(625.14;, 

  mgtCmgmmMmt AEaerosolATN 
 

(2) 162 

Estimation of, C
BC

(t) and C
Fe

(t), was done by considering only the particle aerosol attenuation 163 

coefficient, 
ATN-aerosol

(, t), at the visible wavelengths (0.47, 0.52, 0.59 and 0.66 m - as suggested 164 

by Fialho et al. (2006)), and by linear fitting Eq.(1.2) rearranged in the forms, 165 

 
 

   
 






1.3

1.33.11.3

3

intercept,

234.0625.14,
x

slope

FeBC

ty

aerosolATN tCtCt 

 
      (3.1) 

166 

 
 

 
 
  

    
2.3

2.3
3.22.3 intercept

3

slope,

4 234.0625.14, tCtCt Fe

x

BC

ty

aerosolATN 





 (3.2) 

167 

From each fit the correlation coefficients, r
3.1

 and r
3.2

, were calculated and the following 168 

considerations were made: 169 

­ if slope
3.1

 was positive and r
3.1

 greater than 0.7, or, slope
3.2

 was positive and r
3.2

 greater than 170 

0.7, the two-component model given by Eq.(1) was adopted and, the best solution was 171 

decided in favour of the one with the highest correlation coefficient, r
3.1

 or r
3.2

. 172 

­ in the other situations, the average value of C
AE

(, t), calculated from considering only the 173 

visible wavelengths, was taken as the best estimation of C
BC

(t), and C
Fe

(t) was assumed to 174 

be zero.  175 

The threshold of r > 0.7, is the limit at which  the two-component model can explain at least 50% 176 

of the experimental attenuation signal as being a contribution from the presence of at least one of 177 
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the two types of aerosol components (BC and/or iron oxides). The selection of Eq.(3.1) or Eq.(3.2) 178 

is most significant when at least one of the aerosol constituents has concentrations near the limit of 179 

detection of the method. Taking this under consideration, equation (3), which multiplies that aerosol 180 

constituent concentration by the slope, should be disregarded in favour of the other. 181 

When the Aethalometer aerosol attenuation coefficient is near the limit of detection, it is not 182 

possible to get a good correlation coefficient for either one of the equations (3.1 or 3.2). The value 183 

is then averaged and associated to BC aerosol concentration and the iron oxide contribution is 184 

assumed to be zero. 185 

To compare the Aethalometer C
BC

(t) and C
Fe

(t) with the values obtained from the high-volume 186 

(HV) and low-volume (LV) filter analysis, the Aethalometer data were averaged for the same time 187 

period of those samplers and the corresponding overlap coverage (AE_HLV), was calculated by the 188 

equation, 189 

%100AE_HLV 



periodsampingHLV

periodsamplingerAethalomet
periodsamplingHLVend

periodsamplingHLVstart
 (4) 190 

where HLV stands for high and low volume. For the estimation of the correlation models only the 191 

periods with more than 70% of overlap coverage were used. 192 

In reality, the interval is in the range of 70% to 130%; values of AE_HLV larger than 100% 193 

result from the fact that the HV and LV samplers have been operating with interruptions and in 194 

some cases the effective sampling period for these instruments was shorter than the registered 195 

sampling period of the Aethalometer filter tape (a consequence of power failures and restart of both 196 

systems without synchronization); whenever we mention more than 70% along this paper, we are 197 

referring to the ]70%,130%[ interval. 198 

3. Results and discussion 199 

3.1 Model performance for predicting BC and iron concentrations in aerosols 200 

Figure 1 shows time series of Aethalometer particle aerosol concentrations, C
AE

(, t) and 201 

respective angstrom exponents at the sampling site of Praia, during the month of February. 202 

Angstrom exponents higher than 2.5 were observed during two periods in early and late February. 203 

These maxima coincided with peak values of atmospheric dust (Pio et al., 2014) and were related 204 

with air mass transport from Western Sahara (Figure 2). Dust episodes like these are common in the 205 

Cape Verde islands and illustrate the importance of using a decoupling model to separate the 206 

contributions of different species to the aerosol attenuation coefficient.  207 
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 208 

 209 

Figure 1 – Time series of 10 minute Aethalometer particle aerosol concentrations, C
AE

(, t) and 210 

respective angstrom exponents obtained from the four visible wavelengths, during 211 

February 2011. The coloured solid lines in the legend identify the seven wavelength 212 

values and the red dotted line is the angstrom exponent. The black dotted boxes define 213 

the HV and LV sampling periods (S11 to S17 and S23 to S28). 214 

  215 

Figure 2 – Four-day back trajectories, arriving every hour at the sampling site, from February 5 to 216 

February 10 (a) and from February 27 to March 3 (b), calculated with the HYSPLIT 217 

model (Draxler and Rolph, 2013). The black triangles denote 6 h intervals. 218 

a) b) 
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Figure 3-a) shows the black carbon concentrations obtained from the Aethalometer 219 

measurements after applying the two-component model presented by Eq.3 and averaging the data 220 

for the HV filter sampling interval, together with the elemental carbon determined in the laboratory 221 

from the analysis of HV samples. Figure 3-b) shows the elemental iron concentrations obtained 222 

from the Aethalometer measurements after applying the two-component model presented by Eq.3 223 

and averaging the data for the LV filter sampling interval together with the elemental iron 224 

determined in the laboratory from the analysis of the LV samples. 225 

The time series of Figures 3a) and 3b) present all the data regardless of the gaps between the 226 

sampling periods of the two instruments. The criterion of the 70% overlap seems to work well for 227 

the majority of the data, although, for a few points, the deviations between the concentration values 228 

obtained with both techniques could be significant. Those differences can be easily explained by the 229 

fact that the ambient aerosol concentration was changing during the sampling period and 230 

simultaneously one of the sampling instruments was not working. 231 

 232 

Figure 3 – Time series of black carbon (CBC), elemental carbon (CEC) and elemental iron (CFe) 233 

concentrations determined during 2011 at the outskirts of Praia, Santiago Island, in 234 

Cape Verde. The concentration values are averages reported for the HLV sampling 235 

periods. a) Black dots connected by a black solid line represent black carbon 236 

concentrations, estimated with the Aethalometer, for periods where the overlapping with 237 

the HLV sampling was greater than 70%. Empty circles represent black carbon 238 

concentrations, estimated with the Aethalometer, for periods where the overlapping with 239 

b) 

a) 
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the HLV sampling was less than 70%. Black crosses connected by a dotted black line 240 

are elemental carbon concentrations estimated from the laboratory analysis of the HV 241 

quartz filters (Qz). b) Black triangles connected by a black solid line represent elemental 242 

iron concentrations, estimated with the Aethalometer, for periods where the overlapping 243 

with the HLV sampling was greater than 70%. Empty triangles represent elemental iron 244 

concentrations, estimated with the Aethalometer, for periods where the overlapping with 245 

the HLV sampling was less than 70%.  Black crosses connected by a dotted black line 246 

are elemental iron concentrations estimated from the laboratory analysis of the LV 247 

polycarbonate (PC) filters. 248 

Analysis of Figure 3-a) shows that, CBC and CEC, present a similar behaviour. A linear regression 249 

was performed to quantify this correlation (Figure 4), and only the pairs of points for which the 250 

Aethalometer information overlapped the HV samples by at least 70% (84 - black dots) were used 251 

for this purpose. Eq.(5) is the model that results from this correlation analysis with a standard error 252 

of 0.08 g/m3 and a correlation coefficient, r, of 0.90. 253 

       33 /05.001.1016.0033.0/ mgCmgC ECBC    (5) 254 

The slope of 1.01±0.05 is statistically not different from one, and considering the standard error 255 

of the fitting, 0.08 g/m3, the intercept of the model (0.033±0.016 µg/m3) is statistically not 256 

different from zero. 257 

 258 
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Figure 4 – Correlation plot for the concentration of black carbon (CBC) and elemental carbon (CEC). 259 

Black dots represent CBC and CEC concentrations associated with sampling periods that 260 

overlap more than 70%. Empty circles represent CBC and CEC concentrations associated 261 

to sampling periods that overlap less than 70%. The solid black line is the correlation 262 

model given by Eq.(5). The black dotted lines, identified as () and (+), are, 263 

respectively, the lower and upper limits of one standard deviation predicting interval. 264 

The dashed black line represents the 1:1 relation; 265 

Analysis of Figure 3-b) shows that, CFe, estimated from the LV samples and from the 266 

Aethalometer show a similar behaviour, although the concentrations reported by the LV samples are 267 

systematically higher. A linear regression was performed to quantify this correlation (Figure 5) and 268 

only the pairs of points for which the Aethalometer information overlapped the LV samples by at 269 

least 70% (104 - black dots) were used for this purpose. Eq.(6) shows the model that results from 270 

this correlation analysis, with a standard error of 0.5 g/m3 and a correlation coefficient, r, of 0.96. 271 

       33 /;PC014.0495.006.029.0/ mgCmgC FeFe    (6) 272 

The slope of 0.495±0.014 suggests that the application of the two-component model 273 

underestimates the results given by the low volume aerosol sampler for the elemental iron by a 274 

factor of about 2. Considering the standard error of the fitting, 0.5 g/m3, the intercept (0.29±0.06 275 

g/m3) of the model is statistically not different from zero. 276 
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 277 

Figure 5 – Correlation plot for the concentration of elemental iron, CFe(AE31) calculated with the 278 

Aethalometer and elemental iron, CFe(PC) calculated from the analysis of the LV 279 

samples. Black dots correspond to CFe(AE31) and CFe(PC) concentrations associated 280 

with sampling periods that overlap more than 70%. Empty circles represent CFe(AE31) 281 

and CFe(PC) concentrations associated to sampling periods that overlap  less than 70%. 282 

The solid black line is the correlation model given by Eq.(6). The black dotted lines, 283 

identified as () and (+), are, respectively, lower and upper limits of one standard 284 

deviation predicting interval. The dashed black line represents the 1:1 relation. 285 

The good correlation presented for the two-component model estimation of the black carbon 286 

concentration (r = 0.90) and the elemental iron concentration (r = 0.96) indicates that the two-287 

component model, proposed in Eq.(1), is a good approximation for the binary interaction of these 288 

two types of aerosol, since it is able to uncouple and describe the behaviour of the two optically 289 

absorbing components present in the sampled aerosol. 290 

Black carbon (or elemental carbon) particles are known to be associated with the aerosol fine 291 

fraction (e.g. Hitzenberger and Tono, 2001; Soto-García et al., 2011). On the other hand, the 292 

Aethalometer was found to be an efficient sampler for particles with an aerodynamic diameter 293 

smaller than 2.5 m (Table 1). Therefore, the instruments were appropriate to measure the total 294 

concentrations of black carbon and elemental carbon, respectively, in ambient air. The slope of one 295 
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(1.01±0.05) given by (Eq.(5)) suggests that both the Aethalometer and the high volume sampler 296 

provide similar results and that the two-component model is able to estimate the black carbon 297 

concentration in a mixed aerosol containing iron dust. 298 

Two iron classes are usually distinguished in African dust: “structural iron”, mainly in the form 299 

of alumino-silicate minerals, and “free iron”, in the form of oxide (hematite, Fe2O3) or hydroxide 300 

(goethite, FeO(OH)) discrete particles (Lafon et al., 2004). Both iron oxides and hydroxides are 301 

commonly referred to as “iron oxides” and absorb significantly in the UV-visible region (Bohren 302 

and Huffman, 1998; Linke et al., 2006). Studies performed near the northern African dust sources 303 

as well as in the Canary Islands have shown that iron oxides are more abundant in the aerosol fine 304 

fraction (Chou et al., 2008; Kandler et al., 2007). This means that during the CV-Dust field work 305 

the Aethalometer and the low volume sampler might have been collecting samples with a different 306 

proportion of iron oxides. Since the Aethalometer is sensitive to the presence of iron oxides and the 307 

iron measurements performed on the low-volume polycarbonate filters quantified total iron, it is not 308 

surprising to find a slope less than one (0.495±0.014) for Eq.6. In addition, as stated before, the 309 

low-volume sampling system was configured to collect aerosol particles with an aerodynamic 310 

diameter smaller than 10 m and the Aethalometer was operated under efficient conditions for 311 

particles with an aerodynamic diameter smaller than 2.5 m (Table 1). This suggests that the air 312 

reaching the filter of the Aethalometer had a lower iron concentration than the air reaching the filter 313 

of the low-volume sampler. 314 

3.2 Influence of the loading effect on the model performance 315 

The influence of loading effects on the performance of the two component model was evaluated 316 

with the algorithm proposed by Weingartner et al. (2003), 317 

 
 

    




ftATNR

t
t

W

aerosolATN

correctATN
,,

,
, 

   (7) 318 

where, 319 

  
 

    
   

1
%10ln%50ln

%10ln,ln
1

1
,, 














tATN

f
ftATNRW




  (8) 320 

The application of the above algorithm requires information about the aerosol scattering properties 321 

for the sampling site. Given that these measurements were not available for the Cape Verde 322 

atmosphere, a value of 1.203±0.031 was estimated for, by averaging, the f() values reported by 323 

Weingartner et al. (2003), for an aged external mixture of diesel soot and ammonium sulphate 324 
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particles (considering the small wavelength dependence reported, f() was assumed constant and is 325 

denoted by f). 326 

The application of the two-component model to ATN-correct resulted in correlation plots similar to 327 

the ones shown in figures 4 and 5, with a small enhancement on the higher concentrations, 4% for 328 

BC (1.03 to 1.07 µg/m3) and 13% for iron (9.1 to 10.3 µg/m3). The new BC correlation is given by 329 

Eq.(9) and both parameters, intercept and slope, do not show any statistical difference from those 330 

given by Eq.(5), 331 

       33 /06.002.1017.0025.0/ mgCmgC ECBC    (9) 332 

with a correlation coefficient, r, of 0.89 and a standard error of 0.08 g/m3, for the iron, the new  333 

correlation, given in Eq.(10), show a slight increase in the slope parameter by comparing with the 334 

one given by Eq.(6), 335 

       33 /;PC015.0562.006.021.0/ mgCmgC FeFe    (10) 336 

with a similar correlation coefficient, r = 0.96, and a standard error of 0.5 g/m3. 337 

These results show that the use of a loading effect correction enhances the estimation of 338 

concentrations, and that the impact of this correction is more significant for the iron present in dust 339 

than for the BC. Although the f value used for the model was not the most appropriate for the type 340 

of aerosol sampled in Cape Verde, it is clear that the filter loading was not responsible for the 2 341 

factor difference in the estimation of the iron concentration. 342 

4. Conclusions 343 

The simple two-component model, presented by Fialho et al. (2006), was used to remove the 344 

interference of dust (iron mineral dust) in the calculation of the BC concentrations measured with 345 

the Aethalometer. The linear regression equation that describes the relationship between BC 346 

concentrations, obtained after removing that interference, from the Aethalometer measurements and 347 

the EC concentrations that resulted from the analysis of quartz fibre filters with the thermal optical 348 

method has a slope of 1.01±0.05 and a correlation coefficient (r) of 0.90, suggesting that the two-349 

component model provides reliable BC concentrations without interferences from iron dust. 350 

The application of the two-component model allowed the calculation of the elemental iron 351 

concentrations in the fine particles (< 5 µm) of aerosol dust. A comparison of these concentrations 352 

with the elemental iron concentrations obtained after analysing the low-volume polycarbonate 353 

filters with the k0-INAA technique shows a linear correlation with a slope of 0.495±0.014, an 354 

intercept of 0.29±0.06 g/m3 and a correlation coefficient (r) of 0.96. These results show that the 355 
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application of the two-component model to the Aethalometer data underestimated the iron 356 

concentrations in dust aerosol, which was most likely a consequence of differences in the size range 357 

of particles sampled with the Aethalometer (fine fraction) and the low-volume sampler (<10 m) 358 

used for data comparison together with differences in the size distribution of iron oxides, which is 359 

mostly concentrated in fine particles. The high correlation obtained suggests that the assumption 360 

made before, that the enhancement of the aerosol attenuation coefficient with the wavelength was 361 

related with the iron presence in dust, is valid. If the presence of “brown” carbon was significant, 362 

this correlation coefficient would be much lower or even not significant 363 

Finally, this study shows that the two-component model can be used as a valuable tool to remove 364 

the enhancement of the attenuation coefficient due to the presence of iron oxides in aerosol 365 

particles, and, if the presence of “brown” carbon can be neglected, at the same time, allow the 366 

estimation of the elemental iron concentration in the fine dust particles (< 5 µm). 367 

 368 
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