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Comparative Study on the Efficiency Test Using Remodeled Bubble Generating Pump for
Aquarium Fish and Established Air Sampling Pump

Bong-KiJang*t - Jae-Young Chun - Bu-Soon Son + Jong-Wha Lee - Jong-An Park

Department of Environmental Health Science, Soonchunhyang University

This study is designed to compare the performance of
established samplers (personal air sampler and MiniVOL
portable air sampler) commonly used in the air environment or
work environment with that of the sampler made by remodeling
the air bubble generator for aquarium fishes. Sampling method
used in this study is the filter collection method for PM10 and
total suspended particles (TSP), the liquid collection method for
sulfur dioxide (SO:) and nitrogen dioxide (NO), and the solid
collection method for toluene, respectively. There is not a
significant difference in the average concentration of TSP
between the Gilian personal air sampler (1st, 0.316 0.095; 2nd,
0.191 =0.090; 3rd, 0.185 +0.073 mg/ni) and the remodeled
sampler (1st, 0.317 =0.106; 2nd 0.201 +0.050; 3rd, 0.189 £
0.081 mg/m’). There are also not significant differences in the
average concentration of PM10 among the Gilian personal air
sampler (0.058 +0.006 mg/m’), the remodeled sampler (0.052 £
0.008 mg/m’) and the MiniVOL portable air sampler (0.054 =
0.007 mg/m’). The average concentration of the SO2 by the
established sampler and the remodeled one is 3.79 £0.21 ppb
and 3.45 +0.15 ppb, respectively. In addition, there are not
significant differences in the average concentration of the NO2
between the Gilian personal air sampler (1st, 0.325 +0.068; 2nd,

0.341 +0.206; 3rd, 2.971 +0.078 pg/m') and the remodeled
sampler (1st, 0.300 £0.062; 2nd, 0.332 +0.144; 3rd, 2.968 +
0.085 g/ m’). There are not significant differences in the average
concentration of toluene between the Gilian personal air sampler
(1st, 0499 £0.072; 2nd, 0.598 £0.112; 3rd, 2.284 =0.077 1g/
m’) and the remodeled sampler (1st, 0.463 +0.133; 2nd, 0.603
+0.082; 3rd, 2.353 £0.115 pg/m’). From these results, we can
conclude that the performance of the remodeled sampler is not
different from that of established samplers. There is possibility
that the remodeled sampler can be used as a alternative device
for Gilian personal air sampler in area and personal air sampling.

Key Words : air sampling pump, efficiency test, remodeled
bubble generating pump, personal and area
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Table 1. Analysis and measurement method

Measurement Agent of Analytical Flow Sampling : No. of samples
method sampled method (o/min)  time (hrs.) Eabised  Remodeled
TSP Weighing 1 6 5 5
Filtration
PMo Weighing 17 6 5 5
qullld SOz Pararosa] lilille 05“‘1 6 5 5
sampling Griess- 5
NO2 Sal 04 6 5
Solid Charcoal
4 4
sampling Toluene 1ibe/GCFID 02 1
cm, 7 6mn, WA 4 4 Ao, Table 2. Rate of flow change of established pump
ok 1A xAeta, E2d3 F3A ) :
Sol BeARE Fuel 2ol g IR Bl et
& 02 ¢ /ming) A$Foz AzS cfore (B) r(A) ge (%
A= she ok, PMio 30 168040343  1.670+0.345 060
afﬁ ¥ ! 1““%];’;;‘: ;} ?c?ﬁ TSP 30 092040133 0908 +0.151 130
719 &7 F o] Fste ACS2
o wol §247 3 Araune N 30 100740019 1.002+0.054 0.50
1,3“ 1)(Shimadzu GC-17A) & W& ¥ SO2 30 0.819£0294 0.804 £0.300 1.83
FEAZA HM_ 2 A}%s}ﬂ e 446} Toluene 26 0207 +0.013 0.200 =0.006 338
(M), 2002) + * Rate of charge (%)= ————=4—— x 100
3. XE2 Xe Table 3. Rate of flow change of remodeled pump
Age] #4& SPSS 1205 |83 Sampling N Flow (¢/min) Rate of
o Nz Ag EF7)8 71E9 A material 0. Before After change(%)
8 XY 74+ B B4 43 ¥
7 ;‘(}-0] Z_}/g S H] Ugﬁ %‘7“714@ %] 9l PMio 30 1.699 +0.368 1.653 +0.389 270
Wilcoxon signed rank test( 8+-4) &3} #+8-  TSP 30 0903 +0.174 0.902 +0.169 0.11
7], 2004) = P3¢ Th. NO2 30 1.010£0017 1.001 £0.017 0.89
SO2 30 0.838 £0.252 0.834 +0.264 048
. 7E:I ]l_l- l;g _'11_2:__._} Toluene 26 0.230+0.050 0220 +£0.044 435
1. 7|Z9| A| 2 F| 7|2} 7] =5t Al 71E9 ANEAF7 FEFEsE o HYE £5%UY AR &
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Table 4. Comparison of TSP concentrations with established pump and remodeled pump

(unit : mg'n)
First Second Third
Repeat Established  Remodeled Established ~ Remodeled Established ~ Remodeled
sampler sampler sampler sampler sampler sampler
1 0239 0.168 0.116 0.128 0078 0.069
2 0253 0301 0.138 0.188 0.171 0.169
3 0.274 0306 0.233 0.200 0.182 0.208
4 0343 0351 0235 0225 0216 0.208
5 0470 0461 0.235 0265 0279 0.292
Mean 0.316 0.317 0.191 0.201 0.185 0.189
+SD +0.095 +0.106 +0.090 +0.050 +0.073 +0.081
Significance NS NS NS

NS : Notsignificance between established sampler and remodeled sampler by Wikcoxon signed rank test
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Table 5. Comparisons of PMw concentrations with established
pump, remodeled pump and MiniVOL sampler

(unit : mg/m’)

6 hours 24 hours
Repeal “poiblished  Remodeled  Establised  Remodeled  Minivol
sampler sampler sampler sampler sampler

1 0.140 0.167 0045 0.049 0.055

2 0.153 0.169 0.051 0.050 0.053

3 0.152 0.170 0061 0.061 0.065

4 0.192 0.194 - - -

5 0.265 0320 - - -
Mean 0.180 0.204 0.052 0.054 0.058
+Sp 10062 +0.066 +0.008 +0.007 +0.006

Significance NS NS

N.S : Not significance between established sampler and remodeled sampler by
Wilcoxon signed rank test.

2P e, A9AE7F AAA
Fof Aol HI3te] WA e
sttt 22y 2 d7dM = 24 Al
A7) BF A9 s A&

Mgt en 71E9 Ag A3 7|9
Mz& A8A2 7] 2 MiniVOLZ =
A3 PMioe] H7 s A9 At
st Jjxg AEAH 1Y Aol 7]

= ARAAY A5t 8 Holh
Qe Aoz BrET

3)SO: 5% v

HAZHHE o]&ste] S5 SO
o BFsEe 1AM 7]E A8
AHH717F 379 ppb, Az AlEAH
71 345ppbE frefgt Aozt ¢ldl
t}. 23]z} (2.83 ppbvs.2.99 ppb), 33] 2}
(2.56 ppb vs. 255 ppb) 25 {93t A}
o= ¢l%itiTable 6),

01%01(1993)0 7] =& SO 7}
o] A&z 7 AfeA AEE
HILE ARRSRA] @ Qf*“’ﬂ °l §}
F IFZAE BEY ARG
O g 342 o} )
ANEANFH 7} Ase
oo

r]oL o

HNO2 5= Hl
HAEZHE o] &std &P
NG9 FHFsEe 133104 7]&
NEH717F 0325 pg/nr, W2 A
B4 27]= 0300 /o2 Yehygo
™, 23] 3} (0.341 yg/nr* vs. 0332 yglm),

Table 6. Comparison of SO2 concentrations with established pump and remodeled pump

(unt : ppb)
First Second Third
Established ~ Remodeled Established ~ Remodeled Established ~ Remodeled
sampler sampler sampler sampler sampler sampler
1 352 330 255 289 247 248
2 3.67 332 282 294 253 250
3 376 347 287 3.00 253 254
4 397 352 296 3.05 257 258
5 404 366 297 3.09 2.69 267
Mean 3.79 345 2.83 299 2.56 255
+SD 1021 +0.15 +0.17 +0.08 +008 +0.08
Significance NS NS NS

N.S : Not significance between established sampler and remodeled sampler by Wilcoxon signed rank test
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Table 7. Comparison of NO: concentrations with established pump and remodeled pump

(unit ; pgg/m’)
First Second Third
Repeat Established  Remodeled Established  Remodeled Established  Remodeled
sampler sampler sampler sampler sampler sampler
1 0.290 0.239 0.145 0.151 2.866 2833
2 0.301 0.289 0283 0.261 2959 2.960
3 0.306 0.293 0375 0317 2.962 2.968
4 0357 0.298 0400 0.393 2.983 3.023
5 0373 0.383 0503 0.536 3.084 3.057
Mean 0.325 0.300 0.341 0.332 2971 2.968
+SD +0.068 +0.062 +0.206 +0.144 +0.078 +0.085
Significance NS N.S NS
N.S : Not significance between established sampler and remodeled sampler by Wilcoxon signed rank test
3::11} (971 ug/m’ vs. 2968 ug/m’) & 33z} 108)RE =4 Jebd A Jepd Ao Az
T Yo sEe 93 Aozt g AL A A4 L23A9geE ©E 5)Toluene ¥ Y]l
E}(Table 7. KO g, atgko] e Fojor & AAZFPHoR I A
Table 8. Comparison of toluene concentrations with established pump and remodeled pump
(unit : g/ m’)
First Second Third
Repeat Established Remodeled Established Remodeled Established Remodeled
sampler sampler sampler sampler sampler sampler
1 0.356 0.241 0.510 0.510 2.176 2284
2 0431 0439 0.535 0.544 2.293 2295
3 0492 0527 0.589 0.609 2.309 2.309
4 0.517 0.547 0.759 0.633 2359 2.524
5 - 0.563 - 0.721 - -
Mean 0.449 0.463 0.598 0.603 2284 2.353
+SD +0.072 +0.133 +0.112 +0.082 +0.077 +0.115
Significance NS NS NS

N.S : Not significance between established sarmpler and remodeled sampler by Wilcoxon signed rank test
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toluene &) FF FEE 7|E ABA
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2. TSP Hi s=& 7189 A8
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PMo 7 52 vad A5 27}
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0.054+0.007 mgm’ © 2 FFAFSF 23 gk
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2} (2.83+0.17 ppb vs. 2.99+0.08 ppb), 3
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