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ABSTRACT

Crystalline silica can be found in Ceramics Industry. Ceramics are basically made of clay, feldspar and
silica sand. Ceramics manufacturing process starts from the processing of materials, forming, drying,
burning and gazing. Crystalline silica consists of three types of quartz, tridymite and cristobalite which are
distinguished by their forming temperature. Crystaline silica dust is very dangerous for health workers are
exposed continuously it can cause a silicosis. Prevention and control efforts can be done one of them by
conducting a risk analysis study on crystalline silica exposure. In this research will be discussed about the
analysis of crystalline silica exposure into production workers in the ceramics industry.

The purpose of this study was to assess the risk level of crystalline silica due to silicosis. Subjects in this
study were 47 production workers with the exposure to crystalline silica between 0,007 — 0,4 mg / m®. From
the result of risk analysis, it was found that 42,6% of workers had unsafe risk which was confirmed by
radiology examination was 6,4% of workers with abnormal condition. Complaints experienced by workers
include shortness of breath, cough and phlegm. Long term exposure to 5-20 years to the next tends to
increase the risk of the effects caused by exposure to crystalline silica. Based on the results of this study
it is recommended that decision makers take action to implement effective risk management strategies to

prevent the long-term effects of crystalline silica exposure to the workplace.
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INTRODUCTION

Exposure to the existing hazards in the work
environment in the ceramics industry most widely
encountered is silica dust, total dust and heat pressure.
Silica dust is the main pollutant in the ceramics industry
because it is one part in the raw material. Crystalline
silica is one of the most widely encountered minerals of
the earth, with wide exposure in working environments
and ambient environments'. silica belongs to Group 1
substances that are carcinogenic in humans?®. In China,
the association with silica dust exposure and mortality
from all causes of respiratory illness, respiratory
tuberculosis, and cardiovascular disease is significant’.
Worldwide estimated at least two to three million
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workers work roughly exposed to silica each year'.
Silica crystal dust is inhaled from the work environment
can cause pulmonary fibrosis (silicosis), decreased lung
function, pulmonary inflammation, and lung cancer have
been associated with glomerulonephritis and disorders
of'the liver, spleen, and immune system'. The prevalence
of silicosis data varies from country to country. Studies
conducted in the United States show that there is 3600-
7300 new cases of silicosis per year in 1987-1996°.
Studies conducted at a cement plant found radiological
silicosis suspicion of 0.5%* . A study conducted at one of
the cement plants in West Java showed that the incidence
of silicosis was 2.06% in 1990-2003°. A previous study
showed that 32% of ceramic material samples contains
free silica throughout the Taiwan®.

Several  recent epidemiological studies have
shown that the present value of standard silica dust are
insufficient for guidelines to protect and prevent chronic

silicosis®. The threshold value of crystalline silica dust
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in Indonesia is based on the Ministry of Manpower and
Transmigration No. PER.13 / MEN / X / 2011 on the
threshold value of physics and chemical factors in the
workplace set at 0.05 mg/m?*’. Cases of pneumoconiosis
ranked first Occupational Diseases (OD) in Japan and
China®. Based on the silicosis surveillance program in
Ontario it was found that the incidence of silicosis was a
significant increase in more than 8% of respondents after
exposure to silica dust for 35 years °. The risk analysis
approach is one way to determine the level of risk due
to crystalline silica dust present or some future time
making it possible for early prevention efforts.

METHOD AND MATERIAL

This type of research is descriptive research using
quantitative analysis method. The study design used
was a risk analysis method taken from risk analysis
steps, risk management, and risk communication used
to assess and predict the occurrence of health effects
as a result the presence of a hazardous exposure to this
case is exposure to crystalline silica. The design of this
research is cross sectional where the environmental
data collection (silica dust measurement) and taking of
rontgen photo taken at same time period. The population
of this study are all workers that work in the production
section from the processing of raw materials to packing
which amounted to 50 people. The sample of this study is
the total population with the exclusion factor of workers
not suffering and never exposed from tuberculosis, so
the sample in this study amounted to 47 people. The

measurement of crystalline silica dust in the working
environment is based on NIOSH 7500 method of XRD'.

The risk is calculated based on the amount of intake
of agent entering the worker’s body so that it can be
known how much the risk of health effects on workers.
The data and information required to calculate the silica
dust intake of the worker’s body is all variables in the
following '
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Level of risk to be expressed in Risk Quotien
notation (RQ). To do risk characterization is done by
comparing the intake of Rfc from the agent.
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The Rfc value was obtained using the data onto

Chen et al of 6 png / m3 3. The Rfc unit is converted
first into units of m* / kg / day, by multiplying the Rfc

RQ

value with the adult inhalation default value of 20 m?
/ day and dividing by the default value of the adult 70
kg'. Risk levels are expressed in numbers or decimal
numbers without units. The risk level is said to be safe
whenever its intake < Rfc is represented by RQ < 1. The
risk level is said to be unsafe when the intake values >
Rfc is expressed by RQ > 115,

FINDING

Table 1. The pattern of crystal silica dust exposure in production workers

Co'n.centration of Respiratory rate (m® Intake of c-silica dust Risk Quostion
c-silica dust / h) (mg / m3 / day)
Mean 0,0686 0,6572 0,00192 2,2343
Median 0,0540 0,6600 0,00129 1,5017
Mode 0,0540 0,66 0,00024 0,0459
Std. Deviation 0,0704 0,0218 0,00260 3,0251
Range 0,4387 0,10 0,01668 19,391
Minimum 0,0078 0,59 0,00004 0,0456
Maximum 0,4466 0,69 0,01672 19,4365
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From table 1 the research results can be seen that
the concentration of crytaline silica dust at work ranged
from 0.0078 - 0.4466 mg / m* with an average of 0.0686
mg / m’. The average respiration rate of workers is
0.6572 m* / hour. Intake of silica dust based on exposure
pattern and anthropometric data of worker ranged from
0,00004 - 0,01672 mg / m* / day with average intake
0,00192. Risk level (RQ) ranged from 0,0456 - 19,4365
with value RQ > 1 equal to 42,6% from total respondent.
Age of respondents in this study between 23 - 56 years
with an average age of 42.38 years. The working period
ranges from 2 - 25 years with an average of 18.06 years.
Workers work for 8 hours per day with 1 hour break time
to exit the workroom so that the effective hours of labor
are in the workroom for 7 hours.

Tabel 2. Estimate the value of the risk level of
chronic exposure to production workers

Duration Risk Quotient (RQ) ﬁ)il‘)sentase
()
RQ=1 51,1
5 year
RQ=1 48,9
RQ=1 42,6
10 year
RQ=1 57,4
RQ=1 34,0
I5 year
RQ=1 66,0
RQ=1 29.8
20 year Q
RQ=1 70,2

Tabel 2. shows that in the projection of exposure
over the next 20 years an increase in the value of RQ >
1 can be interpreted that there is an increased risk due
to exposure to c-silica dust up to 20 years in the future.

DISCUSSION

Continuous exposure to c-silica dust can have
both long-term and short-term effects'®. The source of
c-silica dust part production comes from raw materials
in the form of clay and silica sand containing free
silica that make ceramic to be harder and stronger'.
The heating process in the production process to a
temperature of about 1200 °C will also form another
fraction of the more reactive c-silica dust. The level of
c-silica dust has a uniform distribution throughout the
workplace with an average grade of 0.068 mg / m®. The
temperature used in the production process will also
affect the convection and radiation to the temperature
rise of the work environment. The working environment

temperature ranges from 31.3 - 36.6 °C which makes
the c-silica dust become drier and lighter so it is easily
carried by the airflow present in the work environment
and can expand the spread of the dust. Silicosis is still
present in workers who die affected by exposure to silica
dust between 0.05 - 0.1 mg / m?3. From the result of the
measurement of c-silica dust in the working environment
by using personal sampler on each respondent got result
that exceeds limit value based on Indonesia regulation
(Ministry of Manpower and Transmigration No. PER.13
/ MEN / X / 2011) amounted to 55.3%. The value of
concentration is very influential on the value of intake in
workers the higher the concentration of dust c-silica in
the work environment the higher the value of the intake
so that the value of risk will also increase''.

Chest radiography can be used to assess the exposure
of'silica dust. The interpretation of the results of a thorax
examination should be done using the radiographs of
pneumoconiosis guidance from the ILO'3. Based on the
calculation of risk values over the next 20 years based on
table 2 there is an increased risk. This happens because
exposure to c-silica dust is prolonged even further if not
effectively controlled!®.

CONCLUSION

From this study it can be concluded that 42.6% of
respondents mempuyai unsafe risk level of exposure
to c-silica dust so potentially health problems due
to exposure to c-silica dust. Based on the estimated
calculation of chronic exposure risk, the risk level tends
to increase to the next 20 years.
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