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Chemical Composition
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XACT 625

o Po o ToI» Do Do Do

Cooper Environmental Services
Measuresa suite of elements in near real
time using X-Ray Fluorescence

Sampled through a PM size selective inlet
onto filter tape

Sampling time between 15 min and 4 hrs
Sampling and analysis is performed
continuously and simultaneously

Some automatic quality assurance and
control

Remote polling and operation

Measures 23 elements, we chose:

A Regulatory (Ni, As, Cd, Pb)

Abrasion (Ba, Cu, Sb, Zn

Mineral (Ca, Fe, Mn, Mo, Si,Ti)
Traffic (Ce, Pt, Se, YV

Marine (Cl, K)

Industrial (Cr)

Fireworks (Sr)

SecondaryAerosol (S)

Too oo To Too Too Too To

PM Inlet and
Temperature
& Pressure
Sensor

Sampling and
Analysis
Module

Flow/
Electronics
Module



XACT Sampling and Analysis Module

Sample flow :

X-ray tube/detector

N\\

Aerosol deposit
Qnhalysis area

Filtgr tape

Courtesy of Cooper Environmental Services °



Mobile Atmospheric Research Platform (MARPL

-X Ray fluorescence (XACT 625)- 23 metals at
hourly resolution
-Aerosol Mass Spec (ACSM)} Organics, nitrate,
sulphate, ammonium, chloride
-Black Carbon (Aethalometer)
-SMPS and APS (Particle Size)
" 2% -NOx (NO + NO,) (Blue Light Converter)
‘= - Metdata: wind, humidity, temperature (10m
& mast)
- Location i Marylebone Road, Pontardawe, Port
Talbot, Sheffield
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Field Evaluation

ﬁCPMS- Partisol Filter Sampm

Ancid digested and analysed with
ICP/MS (HF or HNO 4/H ,0,)
A\s, Ba, Ca, Cd, Ce, Cu, Fe, K,
Mn, Mo, Ni, Pb, Pt, Sb, Sr, Ti, Zn
APM,, and PM, .

o /




Field Evaluation Results

A Elements shown are commonto ¢
both field trials
A All agree very well with high R2,
except Zn, which has a slightly
lower R2
A XACT higher for all elements
(slope>1)
A All elements have a significant
offset but not consistently
above/below 0
Method [Element|  Slope |  Intereept | R?
Cu 13(1.23.138) -0.86(-1.6.-0.16) 0.96++* | "
Fe 129 (121,138) -34.44(59.73,-1078)  095%*+| =
~ |Mn 113 (1.05,121) 0.27(0.01.0.51) D05+ | =
Partisol|_ _ .
'l 1.1{1.07.1.12) -139(-19-129) () 00%**
b 127(122.1.31) 043 (02,0.66) () Qo¥**
In 1.3(1.1,1.55) -1.32(438,128) 0. 72%**
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Laboratory Evaluation

A XRF calibration
A Thin film standards
A Various limitations:

A higher in concentration than
most ambient samples,

A single element standard will
not be representative of the
particle mix found in the
environment

A the collection properties on
a filter may also differ

A Laboratory generated aerosols of

(NH ,),SO,, KCl and zinc acetate
over a range of concentrations

TEOM

Particle
generator

Permapure
Dryer

Flow

-' Splitter

XACT

|

Relative
Humidity
sensor

SMPS




Laboratoryevaluation Results

A Measured TEOM mass and
calculated mass using XACT

element concentrations agree
well for all solutions (R?2>0.96

for all elements)

A Slopesnot significantly different
from 1, except KCI calculated

from K

Element

(NH 4),SO,
ECT*
ECT**

Zn[D:C CH 3}:

* calculated using XACT Chloride results
**calculated using XACT Potassium results

Slope
093(0.83,1.02)
1.01(098,1.04)
093(0.92,098)

1.03(1,1.07)

Intercept
5.78(1.06,10.08)
067(-195321)
373(1.17622

1.55(0.38.2.67)

Ri
[.0g***
1.00***
[.Qg***

[.Qg***
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Port Talbot

A

For many years, Port Talbot has
suffered some of the worst AQ in the
UK

Port Talbot was declared an Air
Quality Management Area in 2000
PM,,in Port Talbot often exceed the
daily LV (38 days daily PM,,> 50 pg
m-3in 2015)

The Tata Steel complex is located in
Port Talbot and it has been identified
as a major source of PM emissions
(AQEG, 2011).

Welsh Gov research contracti to
understand the key sources
contributing to peak PM ,,
concentrations




Complex mixture of sources
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