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Abstract 

This study was to develop the STEAM program based on the 

analysis of the concentration of fine dusts(PM 10 and PM 2.5) 

in the university classrrrom by using a portable particle 

analyzer. Also, we investigated the change in concentration of 

fine dust which occured in the classroom each day. 

As a result, it was found that the steep change in concentration 

of fine dusts in classroom was observed due to the cleaning at 

the early morning and student movements during the class. 

Then, we compared its values with the dust concentration in air 

of the Jinju area. Therefore, we confirmed that the air 

concentration in the interios of classrooms was affected by the 

flow of fine dusts in the atmosphere. 

From this study, it was confirmed that the apparatus of fine dust 

particle was useful to measure the concentration of fine dust in 

the classroom. And it could be adapted the STEAM program 

based on a portable dust detetor as the science programs in 

elementary school. 

Keywords: Fine dust particle, University classroom, 

Monitoring post, PM 10, PM 2.5 

 

INTRODUCTION 

In recent, the attention to fine dust has been significantly 

increased steadily for the viewpoint of healthy in Korea [1-6]. 

In the time of news on broadcast, it always alerts us to 

information of daily fine dusts. 

In general, fine particles are separated by PM 10 and PM 2.5, 

etc. depending on the diameter. PM 10 is small dirt than one 

thousandth of 10 mm and PM 2.5 is 1/20-1/30 particles smaller 

than the size of the hair diameter as the small dust of one 

thousand of 2.5 mm [7]. Fine dust could be produced to the 

mixture of the particles of the solid and liquid state of the air 

which was generated by the chemical reaction or the naturally. 

It arises directly from the combustion plants, automotive fuels, 

biological combustion processes, such as specific sources [7]. 

In Korea, many measurement posts have been installed in wide 

areas and opened the measurement results in real time via the 

internet.  

In general, there was disadvantage that the investigation for the 

contents of the atmospheric composition has been need a lot of 

time and the expensive equipment [8,9]. However, portable fine 

dust detector can be obtained an inexpensive recently. Using 

portable dust meter to obtain the basic data for the 

environmental STEAM education aimed at elementary school 

is the main purpose of this study [10,11]. 

 

EXPERIMENT METHOD  

The standards of the air quality in Korea is as follow as: Fine 

dust (PM 10): annual mean 50μg/m3or less, absorption beta (β-

Ray absorption method), 24-hour average 100μg/m3 or less. 

Fine dust (PM 2.5): average annual 25μg/m3 or less by weight 

concentration or automatic measurements, 24-hour average 

50μg/m3 or less equivalent [12]. 

 

Monitoring post in Jinju area 

Table 1 showed the outline of the monitoring posts in Jinju area.  

 

Table 1: Monitoring posts in JINJU area 

 Sangbongdong Sangdaedong Daeandong 

Year of 

installation 
1995 1998 1997 

Measurem

ent items 

SO2, CO, O3, 

NO2, PM10, 

PM2.5 

SO2, CO, O3, 

NO2, PM10, 

PM2.5 

SO2, CO, O3, 

NO2, PM10 

 

Experimental methods 

Measuring device: The detector device used in this study was 

Dylos DC1700 (made in USA). This apparatus could be 

simultaneously measured the concentration of PM 10 and PM 

2.5 in real time. 

How to measure: Light scattering method.  

Measuring location: Chinju National University of Education 

in Jinju city.  

 

RESULT AND DISCUSSION 

Trends of the dust concentration in the Jinju area  

In the Jinju area, as shown in <Table 1>, there were three 

authorized fine dust monitoring post. We collected the data and 

investigated the change of the fine dust at three monitoring 

posts based on the data provided by the online [7]. 

[Figure 1] showed a variation in the measured values of PM 10 

in Jinju area obtained from three authorized monitoring posts. 
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As shown in [Figure 1], the pattern of change in concentration 

of dust measured at three monitoring posts showed a very 

similar appearance because the monitoring post was installed 

within a radius of 4 km close to each other. Therefore, it did not 

show a large difference between the concentration of fine dust 

in the atmosphere.  

However, measured value of the PM 10 obtained in 

Sangdaedong monitoring post was higher than that of the 

measurements obtained at two different monitoring posts. We 

thought that there were relatively many factories and 

production facilities near Sangdaedong monitoring post than 

other monitoring posts.  

[Figure 2] showed the variation of the values of PM 2.5 

measured at two authorized monitoring posts. Although there 

were differences in the measured values, the amount of change 

in the monitoring of the two monitoring posts showed a similar 

pattern. For Sangdaedong monitoring post, the value of PM 2.5 

was higher than that of Sangbongdong monitoring post like as 

a pattern of PM10 case. This was also related to the density of 

the factory in near monitoring post. 

 

 

Figure 1: The variation of PM 10 obtained from three 

different monitoring posts. C: Sangbongdong, E: Sandaedong, 

G: Daeandong. 

 

 

Figure 2: The variation of PM 2,5 obtained from two 

different monitoring posts. F: Sangbongdong, H: Sandaedong. 

The trend of change of PM 10 and PM 2.5 

SANGBONGDONG monitoring post 

[Figure 3] showed the change in concentration of PM 10 and 

PM 2.5 obtained at Sangbongdong monitoring post. As shown 

in [Figure 3], the change pattern of PM 10 and PM 2.5 were 

almost identical. 

Therefore, we investigated the data obtained at the different 

monitoring post installed in Busan area for comparison with 

that of Jinju area. 

The change in appearance of PM 10 and PM 2.5 obtained from 

the monitoring post in Cheongryongdong (Busan) was also 

shown to match the look just like Jinju area. 

In conclusion, the tendency of the fine dust obtained in the Jinju 

area represented the entire tendency of the fine dust of southern 

region of Korea. 

 

 

Figure 3: The variation of PM 10 and PM 2.5 obtained at 

Sangbongdong monitoring post. 

 

SANGDAEDONG monitoring post 

Next, we investigated the change of PM 10 and PM 2.5 at 

Sangdaedong monitoring post. 

As can be seen in [Figure 4], the change pattern in appearance 

of the PM 10 and PM 2.5 were almost the same.  

In order to verify the accuracy of these data, we investigated 

the measured values of PM 10 and PM 2.5 at the different 

monitoring post installed in Busan area (Onchenjang). We 

found that the value of PM 10 and PM 2.5 obtained at 

Onchenjang (Busan) monitoring post obtained in Busan area 

also showed a mutual similarity. 
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Figure 4: The variation of PM 10 and PM 2.5 values obtained 

at the Sangdaedong monitoring post. 

 

The result of dust measurements in university classroom 

This classroom was able to accommodate 40 students, and has 

a white board and a beam projector. Beam projector has been 

often used for each class. The lecture schedule of classes per 

week are as follows <Table 2>. 

 

Table 2: Lecture schedule in measurement post. Blue 

indicates that there is a class, while blank indicates that there 

is no class. 

Time Mon Tue Wen Thu Fri 

09:00      

10:00      

11:00      

12:00      

13:00      

14:00      

15:00      

16:00      

 

Measurement results 

A) Change of the concentration of PM 10  

[Figure 5] showed the change in the concentration of PM 10 

obtained at the university classroom for four weeks. As shown 

in [Figure 5], there were not fixed pattern of change of PM10. 

We compared its values with the measured values of PM 10 

during the same period in Sangbongdong monitoring post 

which is almost close (Figure 6) to university. As shown in 

[Figure 5] and [Figure 6], the change in appearance of the PM 

10 at the university classroom was consistent with the 

appearance of PM 10 in the atmosphere. 

From these results, it was found that the measured 

concentration of PM 10 at the university classrooms was 

heavily influenced by the PM10 content in the air. 

 

 

Figure 5: The variation of PM10 detected at the university 

classroom. 

 

Figure 6: The variation of PM 10 obtained at Sangbongdong 

monitoring post 

 

B) Change of the concentration of PM 2.5  

[Figure 7] showed the change in concentration of PM 2.5 in the 

university classroom for four weeks. As shown in [Figure 7], 

there were not fixed pattern of change of PM 2.5 contents. 

We compared its values with the measured values of PM 2.5 

during the same period in Sangbongdong monitoring post. As 

shown in [Figure 7] and [Figure 8], the change pattern of the 

PM 2.5 at the classroom were shown by the appearance similar 

to the change pattern of the PM 2.5 in the air. 

From these results, it was found that fine dust (PM 2.5) at the 

classroom was greatly affected by fine dust (PM 2.5) in the 

atmosphere like as the case of PM 10. 
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Figure 7: The variation of PM 2.5 detected in the university c

lassroom. 

 

 

Figure 8: The variation of PM 2.5 obtained at Sangbongdong 

monitoring post. 

 

Pattern of a change in concentration of fine dust per day   

A) Monday 

<Table 3> represented the lesson scheduled on Monday. 

 

Table 3: Lecture schedule at university classroom on Monday 

TIME 27 April 04 May 11 May 18 May 

08:30 
Cleaning 

time 

Cleaning 

time 

Cleaning 

time 

Cleaning 

time 

09:00 Lecture Lecture Canceled Lecture 

10:00 Lecture Lecture Canceled Lecture 

11:00 Lecture Lecture Canceled Lecture 

12:00 Lecture Lecture Canceled Lecture 

13:00 Lecture Lecture Canceled Canceled 

14:00 Lecture Lecture Canceled Canceled 

15:00 Lecture Lecture Canceled Canceled 

16:00 Lecture Lecture Canceled Canceled 

 

 

PM10 study 

27th April 2015 

At 08:30, the concentration of fine dust at university classroom 

was risen steeply from 80 to 280 particles [Figure 9]. This 

increasing was happened because cleaning staff opened the 

door and window of classroom and then the outside air were 

attracted into the room. In addition, cleaning the floor was 

estimated to cause elevated the dust concentration on the 

ground. But, this rapid change has been stabilized within 15 

minutes. 

At 08:55, there was second sharp increase in dust levels from 

210 to 600 particles due to the movement of students to the 

classroom. This change was also soon stabilized within 15 

minutes. These phenomena which was showed the up and down 

of the change of PM 10 contents at university classroom and it 

was happened because the particle was get a large flow of 

suspension which was generated due to the movement of 

students. 

The levels of fine dust rose again around 09:58 for a break time. 

And again, there was a rising in the instantaneous value around 

10:50.  

The change pattern of the concentration of PM 10 dust which 

was rising before and after class was obtained in the afternoons 

measurement on same day.  

However, these patterns did not appear in the afternoon on 11th 

May and 18th May because there was no class. 

 

4th May 2015 

The concentration of fine dust (PM 10) has been shown the 

sharp rise at 08:30 of 4th May in contrast to change the 

appearance in 27th April.  From this result, we could be imaged 

that cleaning of the cleaners started lately about 20 minutes at 

this morning. And, the concentration of fine dust was increased 

continuously up to 11:00. 

In previous measurement (27th April), the concentration of PM 

10 at university classroom was continuously decreased before 

a break. But, in this case, the concentration of PM 10 at 

university classroom was increased till 11:00. 

To investigate the origin of this phenomenon, we looked at the 

measured values at Sangbongdong monitoring post on the same 

day. 

Measured values at Sangbongdong monitoring post were 

showed a sharp rise at 09:00 and 11:00, unlike change pattern 

of 27th April. Therefore, we could be concluded that the change 

of concentration of the resulting fine dust at the university 

classroom were affected by the variation of the PM10 in the air. 

 

11th May 2015 

The concentration of fine dust at university classroom in the 

morning showed a similar pattern as in the case of 27th April. 

After the sudden rise of fine dust around 08:10 was happened 

and the appearance was reduced rapidly. There was a cleaning 

time as usual as. 
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Because there were no classes on that day, it could not be 

observed change in concentration of fine dust between from 

09:00 to 13:00. Although, there were no classes in the afternoon, 

but the concentration of fine dust was gradually increased from 

13:00 to 16:00. This was also related to the amount of fine dust 

in the atmosphere. 

In order to confirm this hypothesis, we compared its values 

with the measured value obtained at Sangbongdong monitoring 

post on same day. 

From the result of these comparison, the increase in 

concentration of fine dust measured at the classroom was 

brought the same results as a change of the concentration in the 

atmosphere. 

 

18th May 2015 

The change in concentration of fine dust in university 

classroom showed a similar pattern as in the case of 27th April. 

However, the concentration of fine dust around 13:00 was 

higher than that of another day. 

 

 

Figure 9: The variation of PM 10 detected at university classr

oom on four Monday. 

 

PM 2.5 study 

27th April 2015 

Changes in the measured concentration of fine dust (PM 2.5) at 

the university classroom was showed a look similar to the 

change in concentration of PM 10 measured on the same day. 

It showed a rapid rise at 08:15, 08:50, 12:00, 12:40, 14:30 and 

15:00 (Figure 10). It was considered as result of the cleaning 

and a movement of students by coming into the classroom. 

 

4th May 2015 

The change in concentration of fine dust were smaller than that 

of PM 10 in the time range of 11:00~13:00. 

 

11th May 2015 

High rise of concentration of PM 2.5 due to the cleaning at 

08:10 were shown as [Figure 10]. Despite there are not a class, 

the concentration of fine dust was increased around 13:00 like 

as PM 10. It also showed the similar pattern of changes in 

Sangbongdong monitoring post measured on the same day. 

Therefore, it was confirmed that the change of concentration of 

the resulting fine dust at the university classroom were due to 

the variation of the PM 2.5 in the air. 

 

18th May 2015 

It showed a high variation of PM 2.5 at 08:10, 10:40, 12:50 due 

to the cleaning and the movement like as that of PM 10. 

 

Figure 10: The variation of PM 2.5 detected at university clas

sroom. 

 

B) Tuesday 

[Figure 11] and [Figure 12] showed the variation of PM 10 and 

PM 2.5 measured on Tuesday respectively.  

The class began at 09:10 on 28th April. Thus, when the change 

of dust is compared its appearance with the change in 

appearance of Monday, the concentration of dust was the 

highest at 09:10. The changes in the measured concentration of 

PM 10 was showed a look similar to the change in 

concentration of PM 2.5 measured on the same day. 

5th May was a holiday (children’s day), so there were no 

lectures. Thus, the dust levels were unchanged around 100 (PM 

10) and 1000 particles (PM 2.5). But it showed quick spike in 

concentration of fine dust up at 14:00 due to the busy 

movement of students who prepared the children’s festival. The 

changes in the measured concentration of PM 10 was showed a 

look like the change in concentration of PM 2.5 measured on 

the same day. 

Sharp increase showed around 09:00 on 12th May. This seems 

to be an increase in the movement of students. And it 

continuously exhibited a slight increase. Thus, the measured 

value of the classroom influenced by the concentration of 

PM10 in the atmosphere. 

On 19th May, it showed that the appearance monotonically 

increasing. Instead, it showed that the growth rate was not 

greater than the value on 12th May. 
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Figure 11: The variation of PM 10 detected at university 

classroom. 

 

 

Figure 12: The variation of PM 2.5 detected at university 

classroom. 

 

C) Wednesday 

Even there were not class on Wednesday, [Figure 13] and 

[Figure 14] showed the variation of PM 10 and PM 2.5 detected 

at university classroom respectively.  

On 28th April, it showed little change due to cleaning at 08:20. 

And it showed almost no change in appearance throughout the 

day. The peak at 14:30 was thought to be due to unintentional 

opening a window. [Figure 14] showed the more clearly it. 

On 6th May, there was sharp increasing the concentration of PM 

10 and PM 2.5 at 08:20, and then it was stabilized within 10 

minutes. The concentration of PM 10 at the university 

classroom appeared below 100 particles because there was not 

the movement of students. However, the stabilizing rate of PM 

2.5 was more take a time than that of PM 10. So, it means that 

smaller fine dust could be more wandering in the atmosphere 

of the classroom.  

On 13th May, it showed a step rising of dust concentration at 

08:10 due to the cleaning. It appeared that the concentration of 

PM 10 and PM 2.5 was increased from 14:00 to 17:00. It was 

thought to be affected by the inflow of outside air.  

We compared its value with the measured value observed at 

Sangbongdong monitoring post. From the result of these 

comparison, the increase in concentration of fine dust measured 

at the classroom was brought the same results as a change in 

the affinity of the concentration in the atmosphere. From these 

results, we could be confirmed that the dust concentration at the 

university classrooms were affected by the concentration of 

fine dust in the atmosphere. 

 

Figure 13: The variation of PM 10 detected at university 

classroom. 

 

 

Figure 14: The variation of PM 2.5 detected at university 

classroom. 

 

D) Thursday 

[Figure 15] and [Figure 16] showed the variation of PM 10 and 

PM 2.5 detected at university classroom on Thursday 

respectively. There were lectures afternoon. 

At 30th April, it showed a steep change due to cleaning of the 

08:10 like as other’s case. But, it took a more time to fully 

stabilize. And the slight increase was due to student’s 

movement at 13:00 and 15:00, respectively. 

On 7th May, it showed a sharp change at 08:20 and then it was 

stabilized within 10 minutes. But, it showed a little change of 

concentration of PM 10 and PM 2.5 at 13:00.  

On 14th May, it showed a steep change due to cleaning at 08:10 

like as other’s case. But, we could not be observed that the 

decreasing the concentration of PM 10 and PM 2.5. It means 
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that the concentration of those in the atmosphere constantly 

high. So, we compared its value with the measured value 

observed at Sangbongdong monitoring post. As we expected, 

the Sangbongdong monitoring post showed a tendency to 

increase the concentration continued to from morning to 18:00. 

 

Figure 15: The variation of PM 10 detected at university class

room. 

 

 

Figure 16: The variation of PM 2.5 detected at university clas

sroom. 

 

E) Friday 

[Figure 17] and [Figure 18] showed the variation of PM 10 and 

PM 2.5 detected at university classroom on three Fridays 

respectively. 

In the case of 1st May, there was a no sharp change of PM 10 

and PM 2.5 at around 08:00 due to the holyday (Labor Day). 

In the case of an 8th May, it showed the typically change in 

concentration of PM 10 and PM 2.5. There was sharp 

increasing of detected values at 08:20(cleaning), 11:00(class 

start), 12:00(break), 13:00(class start), 14:00(break), 

15:00(class start), and 16:00(break), respectively. 

 

Figure 17: The variation of PM 10 detected at university class

room. 

 

 

Figure 18: The variation of PM 2.5 detected at university clas

sroom. 

 

F) Saturday 

[Figure 19] and [Figure 20] showed the variation of PM 10 and 

PM 2.5 detected at university classroom on Saturday 

respectively. 

On 2nd May. There was no class and no drastic changes in the 

morning. 

In the case of 9th May, it showed the typically sharp change in 

concentration of PM 10 and PM 2.5 in the morning. 

At 9th May, the steep increasing the concentration of PM 10 and 

PM 2.5 after 14:00 could be expected that the concentration of 

those in the atmosphere constantly high. So, we compared its 

value with the measured value observed at Sangbongdong 

monitoring post. As expected, the Sangbongdong monitoring 

post showed a similar tendency of the PM 10 and PM 2.5 

concentration. 
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Figure 19: The variation of PM 10 detected at university class

room. 

 

 

Figure 20: The variation of PM 2.5 detected at university clas

sroom. 

 

G) Sunday 

[Figure 21] and [Figure 22] showed the variation of PM 10 and 

PM 2.5 detected at university classroom on Sunday 

respectively. There was not change of PM 10. 

 

Figure 21: The variation of PM 10 detected at university class

room. 

 

 

Figure 22: The variation of PM 2.5 detected at university clas

sroom. 

 

RESULTS 

The purpose of this work is to investigate the change in 

concentration of fine dust (PM 10 and PM 2.5) in the university 

classrrrom by using the portable fine dust particles detector. In 

this study, we investigated the change in concentration of fine 

dust that occured in the classroom each day of the week and 

then it could be examined the apperance of the change of air 

dust by day. 

As a result, it was confirmed that the steep change in 

concentration of fine dusts was observed due to the cleaning 

and student movement. And, from the result of comparing the  

the dust concentration in the air, the concentration change in 

the classrooms was confirmed affected by the concentration of 

fine dust in the atmosphere. 

As a result, it was confirmed that the apparatus of portable fine 

dust particle analyzer was useful to measure the concentration 

of fine dust in the room air. 
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