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The biggest cement producers in 2024 in European Union
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Le emissioni inquinanti dei cementifici
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T PUBBLICAZIONI INTERNAZIONALI PROVANO CHE

e PRODUZIONE DI CEMENTO HA IMPATTI IMPORTANT
A systematic review on the impact of cement industries on the natural { : P\FB IMNCHE NERUOLO
environment

Umesh Chandra Mishra®? - Surendra Sarsaiva®* O . Amita Gupta'

High concentrations of Ca, K, Mg, Fe, Mn, Zn, Pb, Cd and Ca (Ivanov et al,
2018); Statistical analysis identified anthropogenic activities as the principal
source of metal contamination (Kolo et al, 2018)

lnlpac Health-threatening carbon monoxide (CO), sulfar dioxide (SO2), nitrogen
R oxides (NOx) and dust particles (EKinci et al., 2020); Continued GHGsS
on Air emissions enhance global warming and cause changes (Balsara et al., 2019)

f cement
ies on
system

Impact
indus
natura

Found high levels of pH, nitrate, phosphate, total solid, total suspended solids, ‘
total dissolved solids, turbidity and biological oxygen demand (Ipealyeda and
Obaje, 2017; Kumar and Thakur, 2017) |

Respiratory diseases and cancer risk (RafTetti et al, 2019);
Eye Irritation and other diseases (Kesarwani and James, 2017)
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Environ Geochem Health (2024) 46:368
https:/fdoi.org/10.1007/s10653-024-02144-7

ORIGINAL PAPER

Check for
updates

Assessing heavy metal contamination and health risks
in playground dust near cement factory: exposure levels
in children

Askin Birgiil
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* The most commonly detected heavy metals: Cr, Mn,
Fe, Co, Cu, Zn, Pb, Cd, As, and Ni.

* «The results indicate that cement factories
significantly contribute to heavy metal pollution, with
observed values varying based on proximity to the
emission source»

| LE EMISSIONI DEI CEMENTIFICI S| ACCUMULANO NE

The average total concentration of heavy metals ranged from
2401 to 6832 mg/kg across the sampling sites

COME DIMOSTRA QUESTA PUBBLICAZIONE DEL 202
HANNO MISURATA PRESENZA NEL SUOLO DI METAI
PESANTI IN PARCO GIOCHI COLLOCATO VICINO AD |
IMPIANTO DI PRODUZIONE DEL CEMENTO



Exposure and Health

https://dot.org/10.1007/512403-021-00412-w Exposure and Health 2021
ORIGINAL PAPER :‘)
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Bioaccumulation of Toxic Metals in Children Exposed to Urban
Pollution and to Cement Plant Emissions

Agostino Di Ciaula'

366 children,

Table 3 Absol il 1 ion in child selected OLTRE CUMULAR
a(a:cording lob(l)hl:?o::zzlg:: oflq)?hsa;::;eegtg::ggl ;chh:)mr: l;d?ier::sle b 9 [ [ Q I a . L g
Group A Group B Group C INQU'NANT' EMESSI
A 189 110 67 CEMENTIFICI SI
P e, b e
} .9) x (0-109.
[ca 0.015+0.004 0.06+0.02* 0.1+0.07 ] NEGLI ORGANISMI
0 (0-0.58) 0(0-1.2) 0 (0-4.2) STUD'O DEL 20,21
. ;Zg Tol-'1798.6) 3139* (od.-:lss-el 7 gg :(to(.)éi-m.s;) VALUTATE LE
00Ty coois oo  CONCENTRAZIONI
As _ 0.04+0005 0.06+0.02 0.25+0.18* METALLI PESANTI IN
[ 0.009 (0-0.55) 0.036 (0-2.01) 0.05 (0—12.0)] BAM B I N ICH E

Group A: children living and attending school in the control area; V|VEVANO O IN ARE

Group B: children living or attending school in the exposed area;

Group C children living and attending school in the exposed area. MASSIMA RICADUT
Data are expressed in pg/g, and as means + SEM, median (range) DE G LI IN Q U INANTI

"0.002<P<0.03 vs Group A (Kruskal-Wallis Multiple-Comparison

Z Value test) LONTANO DA ESSl

/lncreased concentrations of:
Nickel (Ni)
Cadmium (Cd)
Mercury (Hg)
Arsenic (As)
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Measuring and modeling particulate dispersion: A case study of

Kerman Cement Plant — ny
— 4-'*\‘@
S. Baroutian, A. Mohebbi *, A. Soltani Goharrizi N A i

Department of Chemical Engineering, Faculry of Engineering, Shahid Bahonar University of Kerman, Kerman, Iran

Journal of Hazardous Materials A136 (2006) 468—474

LE MICROPOLVERI IN BASE ALLE LORO DIMENSIONI, PIU SONO PICCOLE PIU SONO PERICOL(S
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Fig. 6. Particle size distribution vs. particles concentratuon 1 aterials

Particle Size (pm)




Altri studi epidemiologici dimostrano che chi abaiatro un km
da un cementificio anche correggendo i dati confondenti:

come peso corporeo, fumo di tabaceog haun rischio

doppio, di sviluppare malattie croniche polmonari come
f EQIFISEMA
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Annals of Ocoupational and
Emdironmental Medicine

RESEARCH ARTICLE

pollution caused by a cement plant

Hivan Seung Lee', Ohal Gab Lee™, Dorng Hun Kim®, Han S0 Song’, Min Soo Jung', Jae Yoon Km',

Emphysema prevalence related air ]
Doy He Paik?, Sy Chd ARt a0 Seungg Do Vi

i
h-l- ks
* More exposed: 1,046 people who lived within a 1 km radius
* Less exposed: 317 people who lived more than 5 km away
* HRTC

-> OR of the emphysema prevalence in more

Comtents lists availoble at SciVorse ScienceDiroct

Environment International

journal homepage: www.elsevier.com/locate/envint

Health effects for the population living near a cement plant:
An epidemiological assessment

Martina Bertoldi A% Alessandro Borgini 3, Andrea Tittarelli ?
Raberto Fanelli ® Paolo Crosignani *

, Elena Fattore °, Alessandro Cau 2,

thm.‘(mmm Navonal Concer dosminre. Vo G Yenwnan 1. 20133 Aban, baly
* Departmieet of Envronesental Hoakk SOences. Moo Mgt dudtute foe Marmecologcel W3 G Lo Nssa 19, 201 54 Midsns, faly

Cementificio di Mazzano e Rezzato

(combustione farine e grassi animatli)
oItre al combustlblll fossm

Legend
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Bertoldi et al, Environ Int, 2012 May;41:1-7 |

“results showed an association between the

exposed: 2,56 (95 % Cl 1.64-3.99) after adjustment fo § exposure to plant emissions and the risk of hospital

sex, age, BMI, smoking history, residency period

Lee el al. Annals of Occupational and Environmental Medicine (2016) 28:17

admission for cardiovascular or respiratory causes;

this association was particularly strong for children”
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International Journal of Hygiene and
Environmental Health

journa 1 homepage: www.elsavier.com/locate/ijheh
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Association between PM,, concentrations and school absences in @ P
proximity of a cement plant in northern Italy

Alessandro Marcon™ ', Giancarlo Pesce*', Paolo Girardi”, Pierpaolo Marchetti?,
Gianstefano Blengio”, Simona de Zolt Sappadina‘, Salvatore Falcone”,
Guglielmo Frapporti®, Francesca Predicatori‘, Roberto de Marco*

* Unit of Bpsdemmology ond Modicel Stotuatics, Dvpertement of Mblic Meolth and Corvmumity Modicine, Universty of Veroma, Svada Le Grase £ X714
Vevons Saly

* Depertment of Pl Hoalth, Asends ULSS 22 Reglone Venens, Vi SM Orooglase & Rosa, 37067 Vislegpso sl Mincio, VI Raly

! Repoast [nvironmrntal Mrotecnon Ageecy of Vinets, Departmens of Vivons, Vie A Domeneert & 17715 Vieeoma, haly

¥ Conevad Practtioner, Asenda ULSS 27 Repose Vionets, Via Bragnel 14 17022 Pamane, VR, haly

oltre ai combustibili fossili
Cementificio di Fumane (34.000 ton rifiufi
(VaIP’@h@ellzaprov di Vere An average 10 ug/m3 increase of PM,, concentration
Figure 2. School absence monthly rates (columns) and PMyo daily concentrations (line) during e | IN the@ previous days (lag0-4) was associated with a

peciod ot iy, 2.5% (95%Cl1:1.1-4.0%) increase in the rate of school
1 ~ absences
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Marcon A et al, Int J Hyg Environ Health, 6, 2013



Chemosphere

systematic review
(Raffetti E et al, 2018)

24 non-occupational studies

Almost all the studies found positive associations between
cement plant exposure and respiratory diseases and
symptoms

Higher values of heavy metals and of a biomarker of renal
toxicity were found in the exposed compared to unexposed
populations

An excess risk for cancer incidence and mortality in both
children and adults mainly concerning respiratory tract
cancers was also reported in some studies

Cement plant emissions and health effects in the general population: A

IN QUESTA REVISIONE SONO
PRESI IN CONSIDERAZRINE
STUDRIGUARDANT]
POPOLAZIONI RESIDENTI VIC
CEMENTIFICI.
IN TUTTI GLI STUDI TROVATE
ASSOCIAZIONI TRA LE
ESPOSIZIONI ALLE EMISSION
DEGLI IMPIANTI CHE PRODUC
CEMENTO E:
A MALATTIE O SINTOMI
RESPIRATORI
A ACCUMULO DE| METALLI
PESANTI E BIOMARCATORI
¢ch{{L/LC!'Q w9b
A9/ /1 9{{h {L! 5L
CHE DI INCIDENZA DEL CA




C lists available at oncelirect

Chemosphere

journa I homepage: www . alsovier com/loante Johemosphore

Cancer mortality in towns in the vicinity of installations
for the production of cement, lime, plaster, and magnesium oxide

Javier Garcia-Pérez *, Gonzalo Lopez-Abente, Adela Castelld, Mario Gonzalez-Sanchez,
Pablo Femandez-Navarro

Camcer arsd Frevivonmweniof §pddemibology Ui, Natlomet Conter for Fpldemviology, Corfos 81 fmatinut e of Hoalth, Avda Mosforte de Lemnon, S TROD0 Modeid, Spain
CIBER Epidemiologia y Salud Pubhca ( CTBERESE), Spain

* Spain, study period 1997-2006
* relative risk of dying from cancer in a 5-km
zone around installations

' Excess all cancer mortality principally in the vicinity of CONERMAIQ! 7 a9b¢h 59
cement installations (1.05, 1.01-1.09 in men) INCIDENZA DEL CANCR@HI VIVE

 Special mention should be made for tumors of colon— NEL RAGGIO DI 5 B UN IMPIANTC

rectum in both sexes (1.07, 1.01-1.14 in men; 1.10, 1.03— DI PRODUZIONE DEL CEMBRH®
1.16 in women), TUTTI TIPI DI CANOR®UN RISCHO
MAGGIORE PER QUELLI DEL COLC(

J. Garcia-Pérez et al. / Chemosphere 128 (2015) 103-110 R ETTO




Int Arch Occup Environ Health (2017) sk859-064
DOL 1010075004 20-01 7-1244-9
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ORIGINAL ARTICLE

Site (ICD- 100 Diverall Blen Women
SIR  95% CI SIR  95% CI SIR  95% CI
. s . . - Lip (C00) NIA  NIA NIA NA MIA  NIA
Increased incidence of respiratory tract cancers in people living Tongue (CO1, C02) 035 (004-126) 029 (001-L6}) 056 (0.01-3.13)
: Mouth (CO3-C06) 049  (010-1.43) 0290 (001-163) 098 (0.12-3.55)
near Portland cement plants in Korea Salivary plands (C07, CO) 144 (053-313) 047 (DO01-262) 303 (0.98-70T)
Tonsil (C0%) 027 (001149 035 (001-193) MNA NA
Sang-Yong Eom’ - Eun-Bi Cho? - Moo-Kyung Oh? - Sun-Seog Kweon® - Other oropharynx (C10) 302 (064-9.13) 413 (085-1208) NA N/
Hae-Sung Nam?- Yong-Dae Kim! - Heon Kim'¥©® Nasopharynx (C11) 103 (D28-263) 112 (0.23-3.28) L4 (0.03-6.38)
Hypopharynx (C12, C13} 042 (005-153) 053 (006-191) NA NA
Pharynx unspecified (C14) N/A  NA N/A  N/A MNA  NIA
Nose, sinuses (C30, C31) 057 (007-205) 102 (012367 MA  NA
Larynx {C32) L38  (0E3-215) 164  (097-25% 120 (0.03-6.70)
Trachea, bronchus, lung (C33, C34) 115 (1.02,1.29) 147 (1.29-168) 103  (0.81-1.29)
Oral cavity (CO0-C03) 059 (031-1.03) 033 {(0.09-085) 130 (0.56-2.56)
. All pharynx (C10-C14) 093 (043-177) 109 (047-215) 083 (0.02-4.63)
- Stu dy populat[ﬂn 9 341 . ?93 peaple Total (CO0-C14, C30-C34) LII {099-123) 139 (122-157) 104 (0.83-1.28)

« Residence within 3-km radius of 10
cement plants in Korea.

- Increased incidence of
lung and bronchus cancer

2017 Studioccoreano

O 10 Internaptional Classification of Diseases (1h edition), 378 standardized incidence mtio, CF confi-

dence imerval, M5 not available

Table 3 Standardized incidence ratios for respiratory tract cancers in
cement plant areas adjusted for smoking (2008-2012)

Site (ICD-10) Men Women
SIR 95% CI SIR 95% CI

Oral cavity (CO0—C09) 0.33 (0.09-0.83) 1.36 (0.59-2.68)
All pharynx (C10-C14) 1.07 (0.46-2.12) N/A N/A
Larynx (C32) 1.59 (0.84-1.30) 1.28 (0.03-7.12)

Trachea, bronchus, lung (C33, 1.44 (1.26-1.64) 1.05 (0.84-1.30)
C34) '

ICD-10 International Classification of Diseases (10th edition), SIR
standardized incidence ratio, Cf confidence interval, N/A not available




Sdence of the Total Environment $79 (2017) 13331342

Contamts lists available at ScienceDirect

Science of the Total Environment

journal homepage: www.elsevier.com/locate/scitotenv
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Risk of bone tumors in children and residential proximity to industrial
and urban areas: New findings from a case-control study

Javier Garcia-Pérez **, Antonio Morales-Piga 4, Diana Gémez-Barroso ¢, Ibon Tamayo-Uria ¥,

Elena Pardo Romaguera ", Gonzalo Lépez-Abente **, Rebeca Ramis **

Cement and lime (n=33)
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» Red line: all individuals.
» Blue line: only individuals of Catalonia and Madrid Region
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Increased risk of bone tumors in children

INCREMENTO DEL RISCHI
TUMORI OSSEI NEI BAMBI
RESIDENTI IN PROSSIMIT/
INDUSTRIE ED AREE URB;



Che cosa cambia alimentando i cementifici

con rlﬁutl oltre che con combustibili fossili ?

’)l “benefici” della combustione di I’IﬁUl‘I’)
nei cementifici
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- Minore utilizzo combustibili fossili e,
. dungue, minori emissioni inquinanti
- “Riciclo” delle ceneri nel clinker

"~ “Contributo” al ciclo dei rifiutil




Che cosa cambia alimentando i cementifici

con rlﬁutl oltre che con combustibili fossili ?

’)/ “benefici” della combustione di r/ﬁut'l’)
nei cementifici
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- Minore utilizzo combustibili fossili e,

. dunque, minori emissioni inquinanti
- “Riciclo” delle ceneri nel clinker

_“Contributo” al ciclo dei rifiuti|

RIFIUT|(==GSY




MA COSA SUCCEDEAIN/TERMINI DIEMISSION
Dati Italcementi Matera
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' nel 2012FU RADDOPPIATA la QUANTITA di RIFIUTI

(dal 1121 25%)Q9 a L{{Lhb9 RA bh. Raddoppiando i ifiuti e emission di NOX non cambiano |




Dati Italcemenlti M?tera

| IDati IItalc<|emer}ti M§tera 2

3 | imite dilegge per

| cementieri diconoper questi impianti | valori rimangono nel

2 25
1 ,
g 20
g1
Q
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= 800 s 15
'g 638.6 . 3 628,71 618,6 /
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limiti (800 mgMNmo).
Ma il problema e chevalori limite degli NOx

NON SONO GLI STESSI DI QUELLI DEGLI

3t QAYy OSYy

INCENERITORI00 mg/Nma)
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carcinogenildi classe 1

MANichel (Composti)Classificati neGruppo 1(cancerogeni
certi per 'uomo). In particolare, i composti solforici del nich
e le miscele di solfato e ossido sono associati a tumori del
polmone e dei seni nasali.

D |O Ssi N e/ P C B MANichel (Metallo):Classificato neBruppo 2B(possibile
cancerogeno per I'uomo).

La IARC (Agenzia Internazionale per la Ricerca sul Cancro) Aiombo e composti inorganicClassificati neGruppo

classifica leliossine pili tossichgin particolare la 2,3,7;8CDD, 2A(probabili cancerogeni per 'uomo)ai (possibili

comecancerogeni certi per I'uomo (Gruppo).1Anche alcuni cancerogeni per 'uomo) a seconda della specifica forma, ¢

bifenili policlorurati PCB, definiti "diossinasimili" (es. PCB 126)5;10“”;2505”60;3?‘”'00 spesso indicato come probabile

sono inclusi nel Gruppo 1 per la loro elevata tossicita e Aviercurio e compostiGeneralmente classificati n€lruppo
persistenza ambientale 2B (possibile cancerogeno per 'uomo)



Emissioni di PCDD/F

PCDD'PCDF emissions 2004 - spot measurements

0.30
Measwurements: 243
Average: 0.016
Min: 0.000012
Max: 0.27
83 StDev: 0.31
Thermal substitution:
0.20
o - ¢ 0 % (None)
—d
: 0.15 "0D-10%
S U
=
:53 10 -40 %
Above 40 %
0.10 -
= n
1
ne®e, "\
5 is_’ L‘d" S E & n

Figure 1.38:

Emissions of PCDD/F in the EU-27 and EU-23+ countries in 2004 categorised by
thermal substitution rate

1. | cementifici emettono

diossine

2. In caso di co-combustione,

le emissioni possono
superare i 0.1ng/m3

LE ELAVATE TEMPERATURE
DIDTRUGGONO LE DIOSSIN
poiché LE TEMPERATURE NE

FORNO DI COTTURA DEL CLIN
NON e UNIFORME NON SOLO |
DURANTE DURANTE IL
RAFFREDDAMENTO DELLE
EMISSIONI, QUANDO LA
TEMPERATUTURA SCENEDE S
GLI 850C LE DIOSSINE
S| RIFORMANO



Emissioni di PCDD/F 55540 00cr,
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Emissione inceneritore di rifiuti (Portata dei fumi = 84.000 m3/h)

Tab. 1 - Caratteristiche delle emissioni (m> nelle condizioni normali)

Inquinante Concentrazione Portata
Pb 0,15 mg m™ 3,50 mg s’
Cd 0,05 mg m™ 1,17mgs’ |
_|Hg 01 mgm> S
| | PCDD + PCDF 01 ngm” | . 233 ngs! |
12,3,7,8-TCDD eq.)" |
MODALITA DI EMISSIONE X =
~ Altezza del camino :30 m
| = Velocita di sboccodei fumi  :20m s |
| |~ Portata dei fumi : 84000 m” h'!
~ Temperatura dei fumi : 130 °C
-~ Diametro del camino :1,5m

(1) Tutte le diossine sono espresse in termini di 2, 3, 7, 8, - TCDD equivalenti tramite
fattori di equivalenza di tossicita (US-EPA, 1987).

Emissione cementificio (Portata dei fumi = 550.000 m3/h)

PCDD + PCDF = 15.3 ng/sec (x 6.6)
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Buzzl Unicem spa

Comantry Etpdamon e of BT M
i 1 PR Py TR fueT 39 3050 BT 1)
g Buzzi Unicem spa

The Isc i you! e wabsing b

Select Facility

|{Tu|:t[:| - |

Hg emissions

Ralgages [ka]

Senzacombustione @I rifiuti

2009

‘EUROPEAN INDUSTRIALS EMISSIONS PORTAL

Buzzi Unicem spa
Environmental overview
Regulatory overview

1. IT.CAEDY/ 761212002 FACILITY

I— 11 IT.CAEDY 761212002 INSTALLAT..

Seloct Pollutant
IMnn:ury and cornpaunds (as Hy)

Last report was submitted on: EPRTR reporting year
11 Dec 2024 2023
Site details
Coordinates NUTS Region
41*19'00" N 16* 17 22°E Sud, Puglia, Barletta-Andria-Trani
National ID River Basin District
JE1212002.5ITE DISTRETTO APPEMNING MERIDIOMNALE

Tra il 2008 ed il 2011
o ~aumentando la quantita
Sostituzione calorica: g rifjytj pruciati si &
- assente nel 2008 : :
- 99.5% nel 2010* passati da 16 kg di
-32.6% nel 2011* ~ Mercurio emesso a 45 Kk

*fonte: bilancio di sostenibilita Buzzi Unicem

CEMENTERIAS S ==t
BUZZUNICEM
Di BARLETTA

T



Durata monitoraggio: 1 ora _|§'_
ANALISI CHIMICHE LB

Prova Matodo Risultato Incerterra UM

Mercurio UNIEN 13211:2003 _0.00310 mgMNml )
- ——a—

2:::‘ ::gzliaal; :zc;niztg;:ggio camino E6 Colacem Volume cémpionaho (secco) Nm3 41 O Z_
Condensarawolta mi ‘9 D
s B, (o5 ATE T
O 0.003 mg/m3 X 605565 m3/h = 1816 mg/h
L X24 hr/giorno = 43584 mg /giorno
O X 30 giorni/mese = 1,3 Kg/mese
L X12 mesi = 15,6 Kg/anno di mercurio




Microinquinanti e combustione in inceneritori o cementifici

| Per microinquinanti organici e metalli i limiti
| e, ~ emissivi in concentrazione sono identici sia per
: una cementeria che per un termovalorizzatore

[Cancentraziane = quantita x m3 emissioni}

Che cosa cambia?

Circa (1) Circa
90.000 m3/ora  Quantita deifumi(massa) 500,000 m3/ora







