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GENERAL CONCEPTS

- Particulate matter consists in liquid drops and/or solid particles
- Particulate material can be primary or secondary:

- Primary particles are composed of material emitted directly
into the atmosphere;

- Secondary particles form from condensable vapors formed
by chemical reaction involving gas-phase precursors or by
other processes.
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ATMOSPHERIC PROCESSES THAT INFLUENCE
PARTICULATE MATTER
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SEA SPRAY

 The bursting of bubbles in seawater forms small liquid aerosol
particles;

« Evaporation of water form the aerosol particles results in the
formation on particles (sea salt nuclei).
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PROCESSES AFFECTING ATMOSPHERIC PARTICLES
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Idealized distribution of ambient particulate matter
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FINE FRACTION COARSE FRACTION
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CONSTITUENTS OF ATMOSPHERIC FINE PARTICLES (<2.5 um)
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CONSTITUENTS OF ATMOSPHERIC COARSE PARTICLES (>2.5 um)

PRIMARY SOURCES

Species Natural Anthropogenic
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ORGANIC CARBON
POLYCYCLIC OGANIC HYDROCARBONS (PAH)

bentd jpyrene beozed i luoranthens

in 1975 the isolation of the first known cycloalkenyl derivate:

&5

cyclopenialed pyrene

Mr. Alessandro Di Menno Di Bucchianico




f ';q Egyptian and Italian Cooperation Programme on Environment
e Analysis and sampling of air and air pollution

ORGANIC CARBON

The process that proceed to the formation of stable PAH structures: pyrosynthesis
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SOME SECONDARY ORGANIC COMPOUNDS IDENTIFIED IN
AMBIENT PARTICLES IN URBAN AIR

COMPOUND n
HOOC(CH,),COOH 1-8
HOOC(CH,),CHO 3-5
HOOC(CH,).CH,OH 3-5
HOOC(CH,).CH,ONO 3-5
CHO(CH,),.CH,OH 3-5
CHO(CH,),CHO 3-5
HOOC(CH,),COONO 3-5
CHO(CH,)sCOONO 3-4
HOOC(CH,),COONO 3-4
HOOC(CH,),COONO, 4-5
HOOC(CH,),CH,ONO, 3-4
(CeHe)-(CH2)nCOOH 1-3
HOOC-(CgHa)-(CH2)aCHs 1-2
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MEAN COMPOSITION OF PARTICULATE MATTER
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MEAN COMPOSITION OF PARTICULATE MATTER

RURAL AEROSOL

Organic compounds
24%

Elemental carbon

5%
Nitrate
4% Not defined
19%
Ammoniu
11%

Mr. Alessandro Di Menno Di Bucchianico



§i:§ A PﬁT Egyptian and Italian Cooperation Programme on Environment
' Analysis and sampling of air and air pollution

MEAN COMPOSITION OF PARTICULATE MATTER
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i

Sampling and analysis
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Sampling and analysis

Ll areplerainse

parficrifans
— Capwechiod
FUr e
Flerida [ Ingeesio

__,,,_lLﬁuElJ:—..m_

e \

Y
[— e
D

HV sampler for PM,,

Mr. Alessandro Di Menno Di Bucchianico




Eg‘_..} A PAT Egyptian and Italian Cooperation Programme on Environment
- ' Analysis and sampling of air and air pollution

Sampling and analysis

IMPACTION PLATE
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Sampling and analysis
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PM,,, PM, . dual sampler

FAI Hydra automatic sampler that can work with any sampling inlet
(PM,,, PM, ., PM, ) within the operating flow rate range 0.8 + 2.5 m?h,
on two distinct independent channels
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PM,,, PM, - dual sampler
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Sampling and analysis
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Sampling and analysis
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Filter Fack,\
F 3
Na, 0O, (#2)
?{i’,f;f i Na GO, (#1) NO,
| Gitric Aci “':'H':
Teflon Filte H*. NH3. SOZ. NO;
3 T
d4 g M
o +
R T
d3 E NO; :Hﬂzr S0,
g HoL THHm
d2 @ .
“= HNO, SO,
= ¥
Coupler (Typical}—
E 4

Coupler / Impacter—

Figure 4. 1E. Schomatic diagram of an annolar demuder <ystem.

Mr. Alessandro Di Menno Di Bucchianico




E} ﬁ f_"j E "’f" Egyptian and Italian Cooperation Programme on Environment
' : s Analysis and sampling of air and air pollution

Sampling and analysis

gravimetric method
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Automatic samplers and analysers
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Automatic samplers and analysers
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Automatic samplers and
analysers

Inlet air —:

[
| 3

:l/llnlet head

Inertial Impactor

I
Clean filters |
|
|

Sampl

ed filters

(PM10 or PM2.5) holder
At mos p h eri c D ust holder 1‘//I Air and selected particles &

. . _ Sampling I __

Automatic Monitor — [ module /B __ _| —
(ADAM) Fz':__ _::::::_E |
— Filters moving f =— — —E.l
= s | (] T

T S S
| Sampling Filter | |

| - filter — ___ ___meas ring_ N |
| @ | |
r— — = " E)WEE = Beta Reference |
| Automatic control modulel | SOUIEE] [membranes l |

* flow rate adjustment |< | | |

P
mcl)j(;TJFI)e || | |
Flow rate Flow rate | |
|L reading <—| generator Mass measure | |
L (span test) J | module |
Exhaust{—l_l _1- -1_

| Electronic section :
| A |

| LCD display - Keyboard - LED ’23?;%% Ssrisalzgf)rt

/Sampler module|

Mr. Alessandro Di Menno Di Bucchianico




	PM10 AND PM2.5 MONITORING EQUIPMENT
	ATMOSPHERIC PROCESSES THAT INFLUENCE PARTICULATE MATTER
	ORGANIC CARBON
	MEAN COMPOSITION OF PARTICULATE MATTER
	MEAN COMPOSITION OF PARTICULATE MATTER
	MEAN COMPOSITION OF PARTICULATE MATTER
	Sampling and analysis
	Sampling and analysis
	Sampling and analysis
	Sampling and analysis
	Sampling and analysis
	Sampling and analysis
	Sampling and analysis
	Automatic samplers and analysers
	Automatic samplers and analysers
	Automatic samplers and analysers

