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Ozet

Gelisen teknoloji ile birlikte
seramik alaninda kullanilan
kimyasal maddelerin cesitliligi
ve sayisi artmaktadir. Bu
hammaddelerin kullanildig:
alanlarda gerekli dikkat ve
0zenin gosterilmemesi,
gerekli onlemlerin
alinmamasi seramik
yapiminda calisan kisiler i¢in
buyik saglik sorunlari
olusturabilmektedir.
Hammaddelerin zararlarindan
korunabilmek i¢in oncelikle
zararlari hakkinda bilgi sahibi
olmak ve sonra korunma
yollarini bilmek ve uygulamak
gerekmektedir.

Giris

Kimyasal maddelerin
organizmada kisa veya uzun
sireli fizyolojik bozukluklara
yol acmasina zehirlenme
denir. Bu kimyasal maddeleri
de (toksik) zehir olarak
adlandiririz. Toksik maddeler
vicuda Gastrointestinal
(Agizdan) deri ve mukoza (Goz,
Burun) solunum, plasenta ve
paranteral yollar ile
alinmaktadir. Bulanti, kusma,
suur kaybi, yiiksek ates,
gorme bozukluklari, halisi-
nasyon gibi belirtileri olan
zehirlenmede toksik maddeler
vicudun bitln sistemlerini
etkileyebilirler.
(http://www.hacttepem.org/ma
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Abstract

The diversity and quantity of
chemicals used in the field of
ceramics are increasing with
the advancing technology.
Failure to act carefully and
diligently and to adopt nec-
essary protective measures
in the fields where these raw
materials are used may cre-
ate major health problems
for people working in making
ceramics. To be able to be
protected from the hazards
of raw materials, one has to
learn about such hazards
and also know and apply the
means of protection.

Introduction

Production of short or long-
term physiological disorders
in an organism by chemicals
is called intoxication. We call
these chemicals (toxic) poi-
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sons. Toxic substances are
introduced to the body either
gastrointestinally or through
skin and mucus (eye, nose),
respiration, placenta or par-
enteral means. Nausea, vom-
iting, loss of consciousness,
high fever, seeing disorders
and hallucinations are among
the syndromes intoxication
where toxic substances may
affect all systems of the body.

(http://www.hacttepem.org/mak
aleler.php?a=&b=17&mNo=67)
Today, when 500 - 600 thou-
sand types of chemicals are
used in the industry, one
faces numerous chemicals
hazardous to human health in
daily life and workplaces. Yet,
all these chemicals are not
hazardous to human health.
Some of these substances
are necessary for our body.




kaleler.php?a=&b=17&mNo=67)
Sanayide 500 - 600 bin gesit
kimyasal maddenin
kullanildigr ginimdzde,
giinliik yasantida ve is
yerlerinde insan sagligina
zararli pek ¢ok kimyasal
madde ile ylz ylze
kalinmaktadir. Fakat bu
kimyasal maddelerin hepsi
insan sagligi icin zararli
maddeler degildir. Bu
maddelerin bazilari vicudu-
muz icin gerekli maddelerdir.
Ornegin; bir cocugun
blyimesi ve gelismesi icin
vicudun belli oranda demire
ihtiyaci vardir. Kanin igindeki
demir kanda oksijen
tasinmasini saglamaktadir.
Sodyumun, kobaltin vb. mad-
delerin tirevleri diger drnek-
lerdir. Fakat bunlarin vicudu-
muzda belli oranlarda ve
seviyelerde bulunmasi gerek-
mektedir. Vicudun bu mad-
deleri aldigi siklik ve oranlar
artigi zaman zararli etkileri
ortaya ¢ikmaktadir.

Seramik Uretiminde calisanlar
kullanilan kimyasallarin

For example, the body needs
a certain amount of iron for
the growth and development
of a child. The iron in the
blood allows the transporta-
tion of oxygen in the blood.
Derivatives of sodium, cobalt,
etc. are other examples.
However, these have to be
present in our bodies at spe-
cific proportions and levels. If
the frequency and percent-
ages the body receives these
substances increase, their
hazardous effects appear.
Those working in production
of ceramics are those
exposed to the highest risks in
terms of the diversity of used
chemicals. People working in
production of bodies and
glazes encounter numerous
hazardous chemicals and
gases during firing of ceram-
ics. That what type of impact
on human health such haz-
ardous substances make is
important for the protective
measures to be adopted. In
the large factories in the

cesitliligi agisindan en cok risk
altinda olanlardir. Seramik
pisirimlerinde, blinye ve sir
yapimlarinda ¢alisan kisiler
bir ¢cok zararli kimyasal
madde ve gaz ile karsilasmak-
tadir. Bu zararli maddelerin
insan sagligina ne gibi etkiler
yaptiginin bilinmesi, alinacak
koruma yontemleri icin 6nem-
lidir. Seramik sektoriinde
biylk fabrikalarda uygun
havalandirma kosullari,
maske kullanimi ve zararli
hammaddelerin firit tirev-
lerinin kullanilmasi gibi
onlemlerin alinmasiyla zararli
maddelerin etkilerinden blyulk
olcide korunulmaktadir.
Fakat calisma sartlarinin
uygun olmadigi, gerekli
dikkatin gosterilmedigi ve
gerekli bilgiye sahip olmayan
daha ufak seramik atolyeleri
ve sanat atdlyelerinde ¢calisan
kisiler zararli kimyasal mad-
delerin etkilerine daha
aciktirlar. Genel olarak
seramik yapiminda kullanilan
maddelere bakildiginda insan
sagligi icin en tehlikeli olan ve

ceramic sector, the impacts of
hazardous substances are
avoided by adopting measures
like appropriate ventilation,
use of masks and use of frit
derivatives of hazardous sub-
stances. However, people
working in smaller ceramic
workshops and art studios
where work conditions are not
suitable, the necessary care is
not taken and which lack the
necessary information. In
general, looking at the mate-
rials used in making ceramics
those which are more haz-
ardous to human health and
which attention must be paid
to are lead, as it is hard to be
discharged from the body and
silica (quartz), since it cause
silicosis.

Silicosis is a dangerous parti-
cle disease. “Silicosis is one of
the particle diseases of the
lung, categorized under the
title of pneumoconiosis dis-
eases which proceeds most
rapidly and is fatal. It is a lung
disease occurring through

dikkat edilmesi gerekenler
vicuttan zor atilmasindan
dolayi kursun, silikosis
hastaligina yol actigi icin silika
(kuvars) dir.

Silikosis tehlikeli bir toz
hastaligidir. “Silikosis,
pnomokonyozlar basligi
altinda toplanan akcigerin toz
hastaliklarindan en hizli
seyredip ve fatal olanlarindan
biridir. Solunabilir buyuklikte-
ki (0,5-5 um capli) silis par-
tikllerinin inhalasyonuyla
olusan, cogunlukla radyo-
grafiyle saptanabilen bir
akciger hastaligidir”. (Akkurt,
http://www.ttb.org.tr/STED/ste
d0300/03003.html)

Havada toz halinde bulunan
biylk silika parcalari
solunum yolundaki bronslar
gibi koruyucu mekanizmalar
tarafindan tutulur. Fakat
kiuclk parcalar akcigerlerdeki
hava keselerine tasinarak
oradan lenf modillerine
girerler ve damarlari
tikayabilirler.

Seramik yapiminda kul-
landigimiz zararli maddeler

inhalation of silicon particles
of inhalable size (0,5-5 um
diameter] which may be usu-
ally diagnosed by radiogra-
phy” (Akkurt,
http://www.ttb.org.tr/STED/st
ed0300/03003.html)

Large silica particles which
are present in the air are
retained by protective mecha-
nisms like bronchi in the res-
piratory tract. However, small
particles are carried to the air
sacks in the lungs and from
there, enter lymph nodules
and clog veins.

Hazardous substances we
use in making ceramics
cause different injuries,
depending on the way they
enter the body, their affecting
periods and amounts.
Reception of hazardous raw
materials through respiration,
their entering the body
through skin contact, the time
they remain in our body,
whether they can or cannot be
discharged easily from our
bodies and the time of expo-
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vicuda giris sekilleri, etkileme
sureleri ve miktarina bagli
olarak farkli zararlar vermek-
tedir. Zararli hammaddelerin
solunum yolu ile alinmasi deri
temasi ile viicuda girisi vicu-
dumuzda kalis siiresi, viicu-
dumuzdan rahat atilabilmesi,
atilamamasi, bu maddelere ne
kadar sure maruz kalindigi
zarari belirleyen olcilerdir.
Bazi maddeler kalici zararlar
birakirken, bazilari kisa sireli
tedavi ile veya vicudun kendi-
ni yenilebilecegi zararlar
birakmaktadir. Asagida
inceleyecegimiz zararli ham-
maddelere bakildiginda en
fazla zararin solunum
yollarinda meydana geldigi
gorulmektedir. Seramik Ureti-
minde ozellikle sir ve blinye
hazirlanmasinda kullanilan
maddelerin kuru olarak
hazirlanmasi, seramik
parcalarin rétuslarinin kuru
olarak yapilmasi ve firinlarda
yapilan pisirimlerde firin
bacasindan cesitli gazlarin
citkmasi bu maddelerin
calisma ortaminda solunulan

sure to these substances are
criteria determining the sus-
tained injury. Whilst some
substances lead to perma-
nent injuries, some produce
injuries which can be treated
easily or which the body can
cure. An analysis of these
hazardous substances will
show that the greatest injury
occurs in the respiratory tract.
That substances used in pro-
duction of ceramics, especial-
ly in preparing glazes and
bodies, are prepared in dry
form that the retouches of
ceramic pieces are done
again in dry form and that
various gases are emitted
from the kiln stack in firings
done in kilns, all lead to mix-
ing of these substances with
the air inhaled in the work
environment. Substances
received through inhalation in
work environments with poor
ventilation and where masks
are not used cause more
damage to respiratory tracts.

havaya karismasina sebep
olmaktadir. Havalandirilmasi
iyi olmayan ve maske
kullanilmayan calisma ortam-
larinda solunum ile alinan
maddeler solunum yollarina
daha fazla zarar vermektedir.

Asagida seramik yapiminda
kullanilan zararli maddeler
ve yol agtiklari zararlar
verilmektedir.

Aliiminyum Oksit: Aluminosis
hastaligl, nefes darligi ve kro-
nik bronsite neden oldugu bi-
linmektedir.(http://ceramicsto-
day.com/articles/081197.htm)

Asbest: Son yillarda yapilan
arastirmalarda asbest ile
ugrasilan is yerlerinde akciger
kanserinin siklik ile gorilmesi
dikkatleri bu madde Uzerine
cekmistir. Asbest tozunun
sebep oldugu pnomokonyoz-
lara Asbestozis denir. Islya
dayanikli eldivenlerde ve bat-
taniyelerde kullanilir. Akciger
hastaliklarina sebep olan
asbest akciger yolu ile alinir.

The hazardous substances
used in production of
ceramics and the injuries
they cause are listed below:

Aluminium Oxide: It is known
to cause aluminosis, short-
ness of breath and chronic
bronchitis. (http://ceramicsto-
day.com/articles/081197.htm)

Asbestos: Attention was
drawn to this substances as
lung cancer was observed
frequently in workplaces
where asbestos is handled in
recent research.
Pneumoconiosis caused by
asbestos dust is called
asbestosis. It is used in heat
resistant gloves and blankets.
Asbestos, which causes lung
disease is received through
the lungs. (http://ceramicsto-
day.com/articles/081197.htm

Copper: The required intake
of copper for an adult human
is 30 micrograms per kilo.

(http://ceramicstoday.com/arti
cles/081197.htm)

Bakir: Yetiskin bir insanin
gunluk almasi gereken bakir
miktari her bir kilosu i¢in 30
mikrogramdir. Yiiksek oranda
kronik olarak alinan bakir
akcigerlerde ve beyinde ikinci
dereceden yaralara sebep ola-
bilir. Bakir tuzlari ve buhari
cildi, gozleri ve mukoza
zarlarini tahris etmekle birlik-
te ayni tahrisi solundugu
zaman solunum yollarinda da
yapmaktadir.
(http://ehs.fullerton.edu/safe-
ty4students/chemical-ceram-
ics.htm])

Baryum Karbonat: Seramik
dretiminde bilinen en onemli
ikinci zehirli madde baryum
karbonattir ve baryumun en
tehlikeli tirevidir. Vicut
tarafindan 1 graminin tama-
men emilmesi olimle
sonuglanabilir. Eriyebilir klorid
formu midede birikmekle bir-
likte kan basincinin artmasina
sebep olmaktadir. Kan

Copper, which is taken in
chronically in a high amount
may cause wounds of
secondary degree in the lungs
and in the brain. Copper salts
and vapor irritate the skin, the
eyes and mucous membranes
and does the same thing in
respiratory tracts when
inhaled.
(http://ehs.fullerton.edu/safe-
ty4students/chemical-ceram-
ics.htm]

Barium Carbonate: The
second known most
important toxic substance in
ceramic production is barium
carbonate which is the most
hazardous derivative of
barium. Absorption of T gram
of it fully by the body may
result in death. Its soluble
chloride form is accumulated
in the stomach and results in
an increase in blood pressure.
It causes internal hemorrhage
due to the rise in blood
pressure. It may enter the




basincinin artmasi ile i¢ kana-
malara sebep olmaktadir.
Vicuda deri yoluyla gire-
bilmektedir. (http://www.clay-
times.com/barium1.htm)

Borax: Uzun sireli maruz
kalinmasi sonucu astim, ishal
ve deri hastaliklari gorilmek-
tedir.
(http://ceramicstoday.com/arti
cles/081197.htm)

Feldspat: Kendi basina
tehlikeli bir madde degildir
fakat vicudun direncini
disurdugu icin daha tehlikeli
hastaliklara sebebiyet vere-
bilmektedir.

Kadmiyum: Kadmiyum enzim
sistemlerini etkiler. Solunum
sistemine, mide bagirsaklara
ve bobreklere zarar verir.
Kansere sebep oldugu da
bilinmektedir. Az dozda kad-
miyumun solunum yolu veya
sindirim yolu ile yutulmasi
ylksek diizeyde zehirlenmeye
sebebiyet verebilir. Bunun igin
ham halde kadmiyum

body through the skin.
(http://www.claytimes.com/ba
rium1.htm)

Borax: Long term exposure
may cause asthma, diarrhea
and skin diseases.
(http://ceramicstoday.com/arti
cles/081197.htm)

Feldspar: It is not a haz-
ardous substance by itself but
may cause more dangerous
diseases as it reduces the
immunity of the body.

Cadmium: Cadmium affects
the enzyme systems. It caus-
es damage to the respiratory
tract, stomach, intestines and
kidneys. It is known that it
also causes cancer. Cadmium
intake at a small level through
inhalation or digestion may
cause high level poisoning.
Therefore, one has to be very
careful when using cadmium.
Long-term cadmium expo-
sure causes fatigue, diminish-
ing of sense of smell, kidney

kullanirken cok dikkatli olun-
masi gerekmektedir. Uzun
yillar kadmiyuma maruz
kalindiginda yorgunluk, koku
duyusunun azalmasi, bobrek
zararlari, karaciger zararlari
ve zayifik olusabilir.
(http://ceramicstoday.com/arti
cles/081197.htm])

Karbondioksit / Monoksit:
Kanda hemoglobin ile
birleserek kandaki oksijen
miktarinin dismesine sebep
olmasindan dolayi nabiz ve
kan basincinin yukselmesine
ve bas agrilari bas donmeleri-
ne sebep olur. Karbon monok-
sit renksiz, kokusuz ve irritant
etkisi olmayan bir gazdir.
Zehirlenmenin ilk belirtileri
yorgunluk ve halsizlik oldugu
icin koma durumu bir anda
ortaya cikabilmektedir.

Uzun sureli karbon monoksit
zehirlenmesi kalp

hastaligina sebep olabilmek-
tedir.
(http://www.medinfo.hacette-
pe.edu.tr/ders/TR/D3/7/3109.
doc)

smell, liver damage and loss
of weight.
(http://ceramicstoday.com/arti
cles/081197.htm)

Carbondioxide / Monoxide: By
combining with hemoglobin in
the blood, it causes a drop in
the amount of oxygen in the
blood, resulting in the rise of
the pulse rate and blood
pressure, headaches and
vertigo. Carbon monoxide is a
colorless, odorless and
non-irritant gas. The first
symptoms of poisoning is
fatigue and lack of energy;
thus a coma may appear
suddenly. Lon-term carbon
monoxide poisoning may
cause heart disease.
(http://mww.medinfo.hacettepe.e
du.tr/ders/TR/D3/7/3109.doc]

Kaolin: May lead to
tuberculosis when inhaled:;
may also cause kaolinosis,
symptoms are which are
similar to silicosis.
(http://ehs.fullerton.edu/safe-

Kaolin: Solunum yolu ile
alindiginda tiiberkiiloza yol
acacagi gibi semptomlari
silikosis’e benzeyen kaolinosis
hastaligina sebep olabilmek-
tedir.
(http://ehs.fullerton.edu/safe-
ty4students/chemical-ceram-
ics.htm])

Kobalt: Viicuda deri yoluyla
girer ve karacigere zarar
verir. Kobalt Karbonat ve oksit
gibi turevleri deride ve gozde
tahris yapar. Solunum yolu ile
alindiginda akcigerlere zarar
verir.
(http://ceramicstoday.com/arti
cles/081197.htm])

Krom: Akciger kanseri etkeni
olan krom, deri tahrisi ve
llsere sebep olabilmektedir.
(http://www.ceramichrome.com)

Kursun: Zararli seramik
maddeleri arasinda en ¢ok
bilineni ve en tehlikelilerinden
biridir. Vicuttan kolaylikla
atilamamasi kemik ve
yumusak dokularda

ty4students/chemical-ceram-
ics.htm)

Cobalt: It enters the body
through the skin and causes
liver damage. Its derivatives
like cobalt, carbonate and
oxide cause irritation in the
skin and eyes. It causes dam-
age to the lungs when
inhaled. (http://ceramicsto-
day.com/articles/081197.htm]

Chromium: Chromium, which
is a carcinogen for lungs, may
cause skin irritation and
ulcers.
(http:/Avww.ceramichrome.com)

Lead: It is the most widely
known and one of the most
dangerous, hazardous
ceramic substances. What
makes it dangerous is that it
may not be discharged from
the body easily and it is
deposited in the bones and
soft tissue. 40 % of inhaled
lead and 10-15 % of digested
lead is absorbed by the body.
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depolanmasi onu tehlikeli
kilmaktadir. Solunum yolu ile
alinan kursun miktarinin

% 40 kadari, sindirim yolu ile
alinan kursunun ise %10-15
kadari vicut tarafindan
absorbe edilmektedir.
Kursun en ¢ok sinir
sistemini etkiler.

Agizda metalik tat, karin
agrisi, istahsizlik, kabizlik
kursun zehirlenmesinin
onemli belirtileridir. Beyin
odemi, cinsel isteksizlik,
sperm sayisinda azalma,
morfolojide bozulma, adet
dizensizligi, infertilite ve
bobreklerde zarar kursun
zehirlenmesinin
sonuclarindandir.
(http://www.ceramicstoday.co
m/articles/lead.htm)

Kuvars (Silika): Kuvars
molekilleri (6zellikle
pisirildikten sonra) ¢engel
bicimindedir. Uzun sireli
maruz kalindiginda cengel
bicimindeki kuvars
molekdlleri akcigerlere
rahatlikla tutunur silikosis ve

Lead affects the nervous
system most.

A metallic taste in the mouth,
belly aches, lack of appetite
and constipation are
important symptoms of lead
poisoning. Brain edema, lack
of sexual appetite, reduction
In number of sperms,
morphological disorders,
menstruation irregularities,
infertility and kidney damage
are among the effects of lead
poisoning.
(http://www.ceramicstoday.co
m/articles/lead.htm)

Quartz (Silica): Quartz
molecules, especially after
firing, are hook shaped.
Long-term exposure may
allow the hook shaped quartz
molecules to hang onto the
lungs easily, resulting in
silicosis and asthma.
(http://ehs.fullerton.edu/safe-
ty4students/chemical-ceram-
ics.htm)

astima yol acabilir.
(http://ehs.fullerton.edu/safe-
ty4dstudents/chemical-ceram-
ics.htm])

Lityum Karbonat: Kemik
iliginde yaralara yol acacagi
gibi semptomlari kansere cok
benzemektedir.
(http://ceramicstoday.com/arti
cles/081197.htm])

Tin Oksit: Oksiiriik ve nefes
darliginin yaninda
akcigerlerde beyaz pigment-
lerin olusmasina sebep
olmaktadir. (http://ehs.fuller-
ton.edu/safety4students/chem
ical-ceramics.htm)

Manganez: Deriye verdigi
zararlar yaninda uzun siire
maruz kalinmasi sonucunda
beyne zarar vererek olimlere
yol acabilmektedir.
(http://www.claystation.con/te
chnical/techarticles/submit-
tedarticles.html)

Selenyum: Yiiksek dozlarda
alindiginda olimlere yol aca-

Lithium Carbonate: It may
cause ulcers in bone marrow,
which have very similar symp-
toms to cancer. (http://ceram-
icstoday.com/arti-
cles/081197.htm)

Tin Oxide: In addition to
coughing and shortness of
breath, it causes white
pigments to build up in lungs.
(http://ehs.fullerton.edu/safe-
ty4students/chemical-ceram-
ics.htm)

Manganese: Beside its
damage to skin, long-term
exposure may lead to death,
causing damage to the brain.
(http://www.claystation.con/te
chnical/techarticles/submit-
tedarticles.html)

Selenium: High dosage intake
may result in death.
Long-term exposure causes
liver damage. It is a carcino-
gen as it contains asbestos.
(http://ceramicstoday.com/arti

bilmektedir. Uzun siireler
maruz kalindiginda karacigere
de zararli etkileri vardir.
(http://ceramicstoday.com/arti
cles/081197.htm)

Mika: Asbest icermesinden
dolayl kanserojendir.
(http://ceramicstoday.com/arti
cles/081197.htm)

Vermikuleyt: Asbest
icermesinden dolayi
kanserojendir.

Yukarda verilen zararli
maddelerin sebep oldugu
hastaliklara bakildigi zaman
genellikle solunum ve deri
yolu ile viicuda girdigi
gorilmektedir. Seramik ham-
maddeleri ile calisilan ortam-
larda kurulacak havalandirma
tertibatlari, kisisel maske ve
eldiven kullanimi, calisma
ortamlarinda sik araliklar ile
yapilacak temizlik en basit
yontemler ile zararli etkiler-
den korunmak icin alinacak
tedbirlerdendir.

cles/081197.htm)

Mica: It is a carcinogen as it
contains asbestos.
(http://ceramicstoday.com/arti
cles/081197.htm)

Vermiculate: Itis a
carcinogen as it contains
asbestos

Diseases caused by the
hazardous substances listed
above are mostly caused by
entry to the body through
inhalation or skin. Ventilation
systems, use of personal
masks and gloves, frequent
cleaning of work
environments are among
measures to be adopted to
avoid hazardous effects
through simplest of methods
In environments where
ceramic raw materials are
handled.
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