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Met	  One	  Instruments	  BC	  1050	  Monitor	  

Introduction	  
 
Black carbon “BC” is a pollutant and a class of solid products solely arising from the 
combustion of carbon-based fuels such as petroleum, coal or wood. BC absorbs light 
broadly across the entire visible spectrum including the near infrared, which is unique 
and leads to its black color. It is insoluble in both polar and in non-polar solvents. And, it 
is quite unreactive: it will not burn in an oxidizing atmosphere until the temperature has 
exceeded 300°C 
 
BC is considered a pollutant and is of interest for several reasons. First, because of its 
broad optical absorption properties it contributes to global warming.1 Second, its 
presence in the environment has been linked to serious human health issues such as 
cancer and pulmonary disease.2 Its measurement has therefore become of increasing 
interest in the scientific, regulatory, and health communities. 
 
There is no strict, analytical definition of BC however. Therefore, there is no method-
independent means for its quantification. Instead, its measurement and quantification are 
method and instrument specific. BC is often defined as the combustion fraction that 
remains non-combusted in an OC/EC analysis (discussed below) when subjected to a 
non-oxidizing atmosphere. BC is also defined as the combustion fraction that uniquely 
and broadly absorbs visible and near-infrared light in an optical absorption measurement.  
 
The remainder of this paper will address the following: 
 

• The Definition of BC 
• BC Measurement 
• Optical BC Monitoring Instruments 
• Instrument Reference Standard 
• The BC 1050 Collocated Field Data 
• Future Work 
• Conclusion 

 

The	  Definition	  of	  BC	  
 
Black carbon “BC” is defined as solid combustion products having optical properties 
similar to that of soot. BC is mainly, but not exclusively carbon (> ~95% moles carbon 
per total moles sampled), although it may contain minor amounts of other elements such 
as hydrogen or oxygen. BC typically refers to an optically measured quantity, while “EC” 
(elemental carbon) typically refers to a quantity determined by the thermal/optical 
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method (or similar), described by Watson and Chow3. Met One Instruments uses Raven 
5000 Ultra III black carbon4, a high purity and small particle-diameter black carbon, as a 
surrogate for BC in our factory calibration procedures. We will use the term “BC” 
exclusively and not “EC”.  
 
Organic carbon “OC” refers to combustion byproducts whose chemical composition 
includes much higher levels of elements other than carbon, such as hydrogen and oxygen. 
OC compounds could have up to 40% or more of elements other than carbon. OC 
compounds are typically more reactive and much more volatile than BC. These 
compounds do not absorb in the NIR as BC does, but can absorb strongly in the NUV, 
although they don’t always do so at the NUV wavelengths (~375 nm) usually employed 
in filter-based optical carbon monitors. OC compounds absorbing in the NUV include 
many polycyclic aromatic hydrocarbon “PAH” compounds, which are often generated 
due to the incomplete combustion of fossil fuels. For additional nomenclature detail, the 
reader is referred to the work of Andreae, et al5, and references cited therein.  

BC	  Measurement	  
 
Two broad approaches are currently used to measure BC:  thermal optical methods and 
optical absorption methods. Thermal optical methods may be further subdivided into 
thermal optical transmittance (TOT) and thermal optical reflection (TOR) techniques. 
Although field-deployable versions of TOT and TOR devices exist, it is primarily a 
laboratory technique because of the complexity of the method.  TOT and TOR are often 
referred to “OC/EC”.  
 
In TOT and TOR methods particulate samples collected onto quartz filters, either 
manually or automatically, are subjected to a temperature ramp in the presence of a non-
oxidizing atmosphere followed by another temperature ramp in the presence of an 
oxidizing atmosphere. Concurrent measurement of optical transmission or optical 
reflectance determines when the oxidizing atmosphere is introduced. Carbon-containing 
compounds are first oxidized into carbon dioxide and then reduced to methane. Methane 
is then detected via flame ionization techniques. Carbon arising from the non-oxidizing 
atmosphere is presumed to originate from organic carbon “OC”. Carbon arising from the 
oxidizing atmosphere is presumed to originate from elemental carbon “EC”. The TOT 
and TOR methods are semi-quantitative. BC is defined as coming from the oxidizing 
fraction. For further details on TOT and TOR methods, the reader is referred to the works 
of Watson and Chow3 and NIOSH Method 50406.  
 
BC may also be measured optically by sampling aerosols onto filter media and then 
monitoring the attenuation of light through the filter in real time as BC-containing 
particulate matter accumulates. The change in optical attenuation over time is related to 
the accumulated quantity of BC over time. Optical determination of BC has been studied 
extensively. For further details on optical measurement of BC, the reader is referred to 
the works of Bond7, Arnott8, Weingartner9, and Hitzenberger10 and references cited 
therein.  
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Compared to TOT/TOR methods, optical absorption methods have certain real 
advantages: 
 

• Improved time resolution:  typically 1-minute or less. 
• Much higher sensitivity  
• Simplicity:  easily field deployable.  
• Lower relative cost and operating expense 

 
Both TOT/TOR methods and optical absorption methods have the same basic limitations 
 

• They are only semi-quantitative.  
• The results tend to be site specific and aerosol specific 
• They are subject to measurement interferences 

Optical	  BC	  Monitoring	  Instruments	  
 
The BC concentration is determined by measuring its change in optical absorption as BC-
containing particulate matter accumulates onto a filter. In the Particle Soot Absorption 
Photometer “PSAP”, manufactured by Radiance Research, discrete filters are used. In the 
Met One Instruments BC 1050 and in the Magee Scientific Aethalometer, filter tape is 
used thereby extending the period of unattended operation.  
 
In the BC 1050, attenuation of light coming from light emitting diodes is measured across 
filter tape onto which sampled aerosol containing BC is being passed. As BC 
accumulates onto the filter tape the attenuation of the light increases. The change in light 
attenuation over time is used to calculate BC concentrations. The BC 1050 is very 
sensitive:  the lower limit of detection is < 10 ng/m3 at a time resolution of 1-minute and 
is < 2 ng/m3 for longer integration times.   
 

Mass	  Calculation	  
 
On BC photometers, BC is determined by measuring the change in attenuation and then 
multiplying the result by a scaling factor. Attenuation is described by Equation 1 and is 
wavelength dependent. 
 

 Equation 1:  Attenuation 

𝐴𝑇𝑁 𝜆 = −𝑙𝑛
𝐼 𝜆
𝐼! 𝜆

 

 
Attenuation “ATN”, shown in Equation 1, is defined as the natural logarithm of the ratio 
of the attenuated to the non-attenuated light signals.  
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Using the relationship first developed by Gundel at 633 nm, but subsequently extended to 
other wavelengths based upon the theory of small particle Mie Scattering by others, the 
wavelength dependent absorption cross section typically used in Aethalometers was 
developed as is shown in Equation 2.  
 

Equation 2:  Wavelength Dependent Cross Section of BC 

𝜎(𝜆)
𝑚!

𝑔 =
14,625
𝜆(𝑛𝑚)  

 
BC may subsequently be determined as shown in Equation 3.  
 

Equation 3:  BC Determination 

𝐵𝐶
𝑔
𝑚! =

𝐴
𝜎(𝜆)𝑉

Δ(𝐴𝑇𝑁 𝜆, 𝑡 )
Δ𝑡 =

𝑏!"#
𝜎(𝜆) 

 
In Equation 3 A is the cross sectional area (m2) of the sample collection spot, V is the 
volume (m3) sampled during the period Δ𝑡, which is typically (but not necessarily 1-
minute). Finally, Δ(𝐴𝑇𝑁 𝜆, 𝑡 ) is the change in the measured attenuation which occurs 
during the time period Δ𝑡. Equation 3 also shows that sometimes A, V, and !(!"# !,! )

!!
 are 

expressed in terms of 𝑏!"#, referred to as the attenuation coefficient. For the IR (935 nm) 
output for the BC 1050, Equation 3 may be rewritten as Equation 4. 
 

Equation 4:  BC 1050 1-Minute IR Equation 

𝐵𝐶 935
𝑛𝑔
𝑚! = 611,250

𝑛𝑔
𝑚!    ⋅ Δ(𝐴𝑇𝑁 935, 𝑡 ) 

 
 
Similarly, for the UV (375) output Equation 3 may be written as Equation 5 for the BC 
1050.  
 

Equation 5:  BC 1050 1-Minute UV Equation 

𝐵𝐶 375
𝑛𝑔
𝑚! = 245,128

𝑛𝑔
𝑚!    ⋅ (𝐴𝑇𝑁 375, 𝑡 ) 

 

Limitations	  of	  Current	  Approach	  
 
Equation 2 is only valid when the attenuation measurement is made using quartz filter 
media. Otherwise the result must be adjusted. The BC 1050 uses quartz filter tape 
provided by GE-Whatman. The current generation of Aethalometer uses PTFE-coated 
(Pall) filter tape, whose output presumably has been adjusted to match that of previous 
generation Aethalometers using quartz filter media.   
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Field tests of the BC 1050 using the currently used GE-Whatman tape alongside the 
previously used Pall PTFE filter tape indicate that the measured attenuation on the BC 
1050 IR output with the Pall filter tape is approximately 25-40% lower than the 
instrument attenuation with the GE-Whatman filter tape depending on the site when 
measuring the same aerosol.   
 
Finally, it should be noted that Equation 3, Equation 4, and Equation 5 are not true 
calibration factors, but should be regarded as order-of-magnitude scaling factors instead. 
Calibration would require an agreed-to standard material, whose absorption properties are 
stable.11 Such a standard has not yet been agreed upon. The BC 1050’s output is adjusted 
to a known factory reference.  
 
The wavelength dependent mass absorption cross section 𝜎(𝜆) used in Equation 2 was 
derived indirectly through the work of Gundel. In the original research quartz filters upon 
which ambient BC samples had been collected were first subjected to attenuation 
measurements with a helium-neon laser (633 nm) and then to thermo-optical 
transmittance (TOT) measurements after having been chemically treated to remove the 
organic carbon fraction. Numerous samples were collected at six worldwide sites.  An 
empirical relationship was observed between the measured sample attenuation (y-axis) 
and the BC concentration as determined by the TOT measurement (x-axis). The original 
published results are shown in Figure 1. In Figure 1 attenuation is defined as 100x the 
value shown in Equation 1. A linear relationship between attenuation and BC 
concentrations as measured by TOT was observed over a wide concentration range. 
Converting the absorption cross section units into g/m2 and taking into account the 
difference between the standard definition of absorption and the way that Gundel defined 
it, the absorption cross section at 632.8 nm was experimentally determined to be 23.9 
g/m2.  
 

Figure 1:  Attenuation vs. BC Relationship 
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The BC absorption cross section may be extended to other illumination wavelengths by 
presuming a 1/λ wavelength dependence.12 This leads to Equation 2. If other absorption 
inducing mechanisms are present such as through electronic absorption, as might be 
found in the UV region were organic carbon compounds present, Equation 2 would not 
be valid.  
 

Filter	  Media	  and	  Loading	  Effects	  
 
The convenience of using filter-based methods to measure BC is somewhat offset by 
several measurement artifacts caused by interaction between sampled BC and the filter 
media, non-linearity of response between measured absorption and BC concentration at 
high BC concentrations, and other issues. Non-linearity of response is often referred to as 
the “filter loading” effect and is more apparent in highly time resolved data where high 
BC concentrations are being tracked. The filter-loading effect may be mitigated 
somewhat by frequent tape advances. These effects currently limit the usefulness filter-
based methods in the quantification of BC.  
 
The attenuation coefficient of BC collected onto filter media is known to differ 
considerably from the true attenuation coefficient of airborne BC because of these and 
other artifacts. The attenuation coefficient, 𝑏!"#, as measured on the filter-based BC 
monitor, from Equation 3 is shown in Equation 6.  
 

Equation 6:  Attenuation Coefficient 

𝑏!"# =
𝐴
𝑉
Δ(𝐴𝑇𝑁 𝜆, 𝑡 )

Δ𝑡  
 
 
 

Equation 7:  "Real" Absorption Coefficient 

𝑏!"! = 𝑏!"#
1

𝐶 ∙ 𝑅(𝐴𝑇𝑁) 

 
In Equation 7 𝑏!"# is the true aerosol absorption coefficient of airborne BC and 𝑏!"# is 
the measured absorption coefficient on the filter-based BC monitor. The calibration 
factors 𝐶 and 𝑅(𝐴𝑇𝑁) are empirically measured quantities that convert tape-based BC 
measurements into true, aerosol-based absorption coefficients.  
 
The first term 𝐶, known as the filter media factor and is always greater than 1 and is 
attributed to the filter’s interaction with BC. It mainly depends on the nature of the filter 
media being used in the measurement and the “age” of the BC.  Since the calibration 
factor tying the measured attenuation to the BC concentration measured by TOT in the 
work by Gundel was performed using quartz filter media, it will be necessary to adjust 
the attenuation cross section to account for the change in filter media. To demonstrate 
this we collocated separate BC 1050 monitors at a near-roadside monitoring station in 
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Elizabeth NJ and recorded both IR and UV. One BC 1050 monitor used HGF61 filter 
media supplied by GE-Whatman. The other monitor used TL1897 filter media supplied 
by Pall Corporation. Scatter plots of hourly BC 1050 IR results compared to hourly 
TAPI-633 (Aethalometer) IR results are shown in Figure 2 and in Figure 3. This 
represents the same aerosol being collected on identical instruments using different filter 
media.  
 

Figure 2:  Relative Output with HGF-61 Filter Media 

 
 

Figure 3:  Relative Output with TL1897 Filter Media 

 
 

We ran similar comparison tests in Rubidoux CA and in Albuquerque NM. The results 
were similar:  collocated BC 1050 monitors running the Pall TL1897 filter media 
provided results that were 25-40% lower than BC 1050 monitors running the GE-
Whatman HGF-61 filter media. The BC 1050 uses the GE-Whatman HGF-61 filter tape. 
We expect that its hourly IR and UV output averages to track closely those from various 
generations of the Aethalometer.  
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Figure 4:  BC 1050 1-Minute Data Rubidoux CA 

 
 
Figure 4 shows a time series of the 1-minute IR-output of the BC 1050 compared to the 
IR output of a collocated Magee Scientific AE-33. A careful examination of the BC 1050 
1-minute data will reveal minor discontinuities when the tape advances during a period of 
high concentrations. These discontinuities are attributable to the filter loading effect 
shown as 𝑅(𝐴𝑇𝑁) in Equation 7 and discussed in the subsequent section. 𝑅(𝐴𝑇𝑁) is 
usually only significant when BC concentrations are high and time resolution is short. As 
can be seen in Figure 5, when the same data is presented on a 1-hour time scale, there are 
no discontinuities when the tape advances.  
 

Figure 5:  BC 1050 1-Hour Data Rubidoux CA 

 
 
The filter loading effect 𝑅(𝐴𝑇𝑁), has been discussed in detail by Liousse13 and 
Virkkula14 and references mentioned therein. If highly time resolved data (i.e., 1-minute) 
are required, the IR and UV BC 1050 output may be subjected to post-processing 
algorithms, such as the one described by Park15 in order to reduce or to eliminate the 
filter loading effect, 𝑅(𝐴𝑇𝑁).  
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Finally, Figure 6 shows a time series of the IR channels of two collocated BC 1050 
monitors, 1-hour averages using the calibration factor shown in Equation 1, and adjusted 
for the difference in filter media. As can be seen the results are comparable.  
 

Figure 6:  Bakersfield CA BC 1050 IR Hourly vs. AE-22 IR Hourly 

 

Reference	  Standard	  
 
There currently exists no standard for the measurement of BC. Because of this the same 
strict calibration procedure that ties instrument response to a traceable calibration 
standard is not currently possible with filter-based optical BC measurements. Various 
versions of the Aethalometer use Equation 2 and Equation 3 as a means of converting 
measured attenuation into BC. More recent versions of the Aethalometer address filter 
tape effects and filter loading effects described by Equation 7.16  
 
Met One Instruments has developed a method by which the BC 1050 monitors are 
adjusted to a common reference in which all BC 1050 monitors leaving our 
manufacturing and service facility are adjusted. This method uses a similar process to the 
one that has been successfully used to calibrate more than 8,000 BAM 1020 production 
beta attenuation mass monitors over the past decade.  
 
Instruments under test are collocated with and challenged against a reference standard 
with factory generated BC sampled from a smoke chamber over a range of concentrations.  
BC and OC are produced by a Diesel exhaust generator whose output is mixed with air. 
The resulting mixture is used to supply a smoke chamber. BC 1050 units under test 
(UUT) and a reference standard BC 1050 unit concurrently sample the atmosphere from 
the smoke chamber. The atmosphere in the smoke chamber is known to contain both BC 
and OC. The ratio of BC to OC cannot be specifically measured with the reference 
standard BC 1050. Therefore, the UV channel is adjusted based on the reference from the 
IR channel, with adjustments made for the 1/λ dependence.  
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Analogously, production BAM 1020 units are calibrated by collocating them with a PM 
standard and concurrently challenging both the production BAM 1020 unit and the PM 
standard with varying concentrations of PM generated by the burning of incense.  
 

Development	  of	  a	  Traceable	  Reference	  
 
Met One Instruments has developed a method by which it is possible to compare a BC 
1050 unit under test to a BC 1050 whose IR and UV outputs have been characterized 
against a surrogate standard to BC that can be generated in a repeatable and reliable 
manner . We have selected Raven 5000 Ultra III4(RBU) to be the surrogate for BC. It is 
easily aerosolized and provides a stable, predictable response to both the IR and UV 
channels on the BC 1050. RBU has a sizeable (>10%) volatile fraction. It is therefore 
expected to have a sizeable organic carbon fraction. Working curves for the BC 1050 
calibration unit have been developed for the IR and the UV channels against a collocated 
BAM 1020.  
 
During the calibration procedure the collocated BC 1050 and a production BAM 1020 
concurrently sample aerosolized RBU. To aerosolize the RBU, a TSI Model 3433 Small 
Scale Power Disperser loaded with this pigment was used. The output of the TSI 3433 
was routed to a buffer chamber to reduce the concentration of the RBU aerosol and to 
homogenize it. The output of the buffer chamber was then routed to a vertical wind 
tunnel, which allowed for further dilution and homogenization of the aerosol. The BC 
1050 and BAM 1020 sampled RBU concurrently from the wind tunnel.  
 
The BAM 1020 sampled from the vertical wind tunnel for 42 minutes each hour and the 
filter tape advanced to a new spot at the top of each hour. The BC 1050 continuously 
sampled from the wind tunnel, but underwent a filter tape advance when the BC 
attenuation measured in the UV channel reached a predetermined level. The filter tape on 
the BC 1050, therefore, advanced asynchronously to the filter tape advances of the BAM 
1020. The average BC 1050 concentration, as calculated by Equation 3, was determined 
for the same 42-minute time period that the BAM 1020 was sampling. BC concentrations 
were reported in ng/m3. The BAM 1020 hourly concentrations were determined and 
converted into ng/m3. The slope of a linear regression of the scatter plot of the BC 1050 
IR hourly averages (x-axis) vs. the BAM 1020 hourly averages (y-axis) will be equal to 
𝐾!". Similarly, the slope of the linear regression of the scatter plot of the BC 1050 UV 
hourly averages (x-axis) vs. the BAM 1020 hourly averages (y-axis) will be equal to 𝐾!". 
These constants, when used with the basic calibration equations given in Equation 3 are 
used to create the traceable reference standard. This is shown in Equation 8 and in 
Equation 9. 
 

Equation 8:  BC 1050 IR Reference Standard 

𝐵𝐶!"# = 𝐾!" ∙ 𝐵𝐶 𝐼𝑅  
 



 

 11 

The calibrated BC 1050 output at 375 nm was calculated in an analogous manner. It 
needs to be emphasized however that 𝐵𝐶 𝑈𝑉  cannot readily be determined when 
aerosol samples contain both OC and BC. 
 

Equation 9:  BC 1050 UV Reference Standard 

𝐵𝐶!!" = 𝐾!" ∙ 𝐵𝐶 𝑈𝑉  
 
Additional BC 1050 monitors (daughters) could be created by collocating them with a 
previously calibrated BC 1050 monitor, with a previously calibrated BAM 1020 monitor 
or with both and challenging them with varying BC concentrations likely to span the 
entire calibration range of the BC 1050. The working calibration curves for the 
calibration of the primary BC 1050 standard are shown in Figure 7.  
 
Figure 8 shows a post-calibration checkup of a BC 1050, calibrated as described above, 
against a BAM 1020.  Both were sampling from the smoke chamber used to calibrate 
production unit BAM 1020 monitors.  Smoke is generated through burning incense. As 
can be seen, the BC 1050 response is highly linear with respect to that of the BAM 1020 
(R2 > 0.99).  The observed offset is around 149 ng/m3.  The slope of roughly 2.5% 
reflects the approximate mass percentage of the calibration smoke in the form of BC, 
which is consistent with the values provided by others.17 Although there exists a UV 
calibration constant, only the IR calibration constant is used to calculate the measured 
concentration of BC.  
 
The strong correlation and near-perfect linearity of the scatter plot shown in Figure 8 
strongly suggests that the BC 1050 monitor could also be calibrated in the same manner 
as the BAM 1020 using the incense-generated smoke.    
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Figure 7:  Primary Standard Calibration 

 
 
 
 

 
 
 
 
 
 
 
 



 

 13 

Figure 8:  Smoke Chamber Data:  BAM 1020 Output vs. BC 1050 IR Channel Output 

 
 

 

Flow	  
 
The BC 1050 may be equipped with the same 16.7 LPM PM10 impactor and similar PM2.5 
cyclonic separator as is described in 40CFR Part 50 Appendix L, used to define the US 
Federal Reference Method for PM2.5.18  A diagram showing the sample inlet system for 
the BC 1050 is shown in Figure 9. The advantage of the BC 1050 sampling at 16.7 LPM 
is that the sampled aerosol is easily traceable and hence more easily compared to sampled 
aerosols used in gravimetric analyses than BC analyzers using non-EPA style 
fractionation systems. When assessing the differences and the similarities between the 
BC 1050 BC output compared to that of a collocated continuous gravimetric monitor, 
such as the BAM 1020 or the BAM-1022, this feature can be appreciated: there is no bias 
due to differing sampling systems as they are the same.  In addition, a 5 LPM 
configuration of the BC 1050 is also available. The 5 LPM version draws its sample 
through a flexible inlet and makes use of either an inline PM2.5 or inline PM1 cyclonic 
separator.  
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Figure 9:  BC 1050 16.7 LPM Sample Inlet System 

 
 
 

BC	  1050/BAM	  1020	  Collocated	  Field	  Data	  
 
Met One Instruments is currently field-testing the BC 1050 at several sites, including 
Elizabeth NJ, Rubidoux CA, Boston MA, Albuquerque NM, Fresno and Bakersfield CA. 
Equipment such as the BAM 1020, BAM-1022, other BC monitors and criteria gas 
monitors are collocated with the BC 1050 at a monitoring site operated by Met One 
Instruments at this monitoring site. Figure 10 shows the hourly BC 1050 output (IR 
channel) for two such units vs. the hourly output of the BAM 1020 at the Elizabeth 
monitoring site. The BC concentration as a fraction of overall PM varies considerably 
over time. The monitoring site is at a turnpike tollbooth. Large numbers of idling diesel 
powered trucks periodically back up at the Elizabeth location. The Boston location is 
center-city. Rubidoux CA and Albuquerque NM are suburban.  
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Figure 10:  Elizabeth BC 1050 Hourly Output Compared to BAM 1020 Hourly Output 

 
 
 

Figure 11:  Elizabeth NJ Hourly BC Measurements 

 
 
Figure 12 shows the 1-minute data for both the BC 1050 IR channel and a collocated AE-
33 (880 nm).  
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Figure 12:  Boston MA 1-Minute BC Measurements 

	  
 
 

Figure 13:  Boston MA 1-Hour BC Measurement 
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Figure 14:  Boston MA 1-Hour UV Channel 

 

Future	  Work	  
 
Development of a Portable BC Monitor 
 
Met One Instruments is currently developing a portable BC monitor. It will have the 
capability of being run off of batteries or solar power and could be either pole-mounted 
or tripod mounted.  
 
Improved Communications 
 
Met One Instruments has made available a cloud-based service that will allow the user to 
retrieve data and to control equipment via the Internet. This improvement in connectivity 
and functionality will be applied to future generations of the BC monitor. 
 
Integration with Particle Sensors 
 
Because of the small “footprint” occupied by the BC 1050 monitor a logical extension of 
the product line would be to integrate it into other particulate measuring instruments that 
are currently being offered such as our beta-gauge or optical particulate monitoring 
instrumentation.  
 
Additional Work on the Calibration Methodology 
 
The BC 1050 is currently being calibrated against the BAM 1020. The BC 1050 samples 
continuously and except for a brief period following tape advance, is providing a 
continuous output. BAM 1020 monitors against which the BC 1050 will be calibrated are 
sampling for either 42 or 50 minutes each hour, depending upon if they are set for PM2.5 
mode or PM10 mode. Because the BC 1050 and the BAM 1020 are not sampling 
synchronously, a rapid change in the BC surrogate concentration has been identified as 
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one source of potential calibration error. This issue is currently overcome by adding 
additional hours of calibration data to each BC 1050 under production. We are looking at 
several ways of mitigating this issue by reducing the hour-to-hour concentration gradient 
of the BC calibrant.  

Conclusion	  	  
 
Met One Instruments has demonstrated with the BC 1050 that it is possible to make a 
black carbon measurement that is truly more “BAM-like”. This is done by: 
 

1. Employing a standardized EPA-style inlet system. The design eliminates 
sampling bias that could be caused when collocating with designated PM2.5 
monitors and permits better comparison of BC to EPA-approved PM methods. 

2. Employing a rigorous reference methodology analogous to what use on the BAM 
1020. The BC 1050 is calibrated with Raven 5000 Ultra III Black Carbon, a 
surrogate for BC, against a BAM 1020 beta gauge, which also samples the Raven 
5000 Ultra III Black Carbon and measures it as mass. The BC 1050 may then be 
unambiguously calibrated against a known mass standard.  
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