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Abstract

In this study, the annual and seasonal concentrations of aldehydes was
measured using the active type and passive type method in the temporary
exhibition hall and outdoor air. It was compared with the correlation
between the methods according the comparison of methods to measured
concentrations. As a results, the Zaldehydes in exhibition hall by the
active type was higher than 6.4 times by passive type. The formaldehyde
was exceeded standards in exhibition facilities of the Ministry of
Environment. It was the highest concentrations in summer. Annual 1/0
ratio of formaldehyde was 5.4 and acetaldehyde was 1.9, it was confirmed
that a large amount occurs in the temporary exhibition hall. The results of
the correlation coefficient and the t-test of formaldehyde were a strong
positive linear relationship between the active type and the passive type.

*Keywords : Temporary exhibition hall, Aldehyde, Active type, Passive type,
Correlation
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7t Fash | 53] AW 5719 =40 wfelt Aozt daAolrt, AU 2 0] e duEdEE o
713 HE(VOCs), E4dsto] =(Formaldehyde), OHIELHEI0|=(Acetaldehyde), ©J4Fe}e}, o]
ARSI Fds o] Qlom (o] AT} QHol 2014) °] F dyjslo| == 37 SkekEy) e i
o] A7 e A2 &as| o)

ddsto| Bz Aot oA 7 ESgREe &b 5= W, R, J2HA|, 715 5
&Aool et ofQlet, 7R EoRRlE-E ti7] Felshitgmd® Agsto] FalekeS XA
7170 12} == 22F gi7]| . 9=d & EAeH Huixiong Lu et al., 2006; 471&, 2005). 2ddlsto
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(a) Sampling locations

(c) Passive type sampler(T1) (d) Passive sampling site(T?2)

Fig. 1. Sampling site and sampling equipments of aldehydes using the active type and passive
type in temporary exhibition hall.
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Ao @71ef 712l Wite] sl = Fie AR lEolet o] (2014)9] A4-e} &
%"5‘}74] 20124 5EFE 20139 447HA] 14 &¢F a¥sQiet, Aledfifl= g A714 s 13] At
%L Active type¥}t Passive type®] RIS SAlol AABISI, 2t SR Alae S5 574 - &4
= &oll Jetes SRSkl
Active typed T AU HEEAI7IE(2010)8 AW 9 ASAA A WEEE &
aoslol= AR — 2 4-DNPH 7IEZ| A9} AAAZ2utE D32 o F5}0] 4=3)a}
Mini pump(=100, Sibata, JP)ol Ozone scrubber(Supelco, USA)7} 14" DNPH-
Cartridge(Supelco, USA)E AX|3}3L 500 mL/min®] +&0& & Hul7l 15 L2 A 3715 &
FJskeick. DNPH-Cartridgeoll 2255 drllstol= fiefl= o Eve|E- =R 531 HPLC(High
Performance Liquid Chromatography, Waters 2695 seperations module, 2487 Dual A
Absorbance, USA)E AR5 Table 19] 2702 BA513IT]

Table 1. Conditions of systems for the aldehydes analysis by active type(HPLC).

Solvent Acetonitrile
Mobile phase D.W, Acetonitrile
Flow 1.0 mL/min
UV Lamp wavelength 360 nm
Injection volume 5ul
Column C18, Agilent Technologies
Dimensions 4.6 X 250 mm
Particle size 5um
Pore size 120 A
Passive type @RIH 2 AEQ1 A5 At|sto| =& Passive samplers ©]83I3Itt, Passive

samplers SA ol AX[slaL s H 7I7H] U5 58t T-55] kATl & AS ] () liH 20
24 o)5litt, Passive sampler™s Active sampling W 7|2 ofAf|ELO|E-F R 2535}
o] Table 2 2712 HPLC(DIONEX, USA)& #4515t

Table 2. Conditions of systems for the aldehydes analysis by passive type(HPLC).

Solvent Acetonitrile

Mobile phase D.W, Acetonitrile

Flow 1.0 mL/min

UV Lamp wavelength 360 nm

Injection volume 5ul

Column C18, Acclaim® 120, DIONEX
Dimensions 4.6 X 250 mm
Particle size 5um
Pore size 120 A
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HIRES- Fig. 29F 2t Active typeoll &gt dd|sto|= Hit %+= 780.0 ug/m3e]3)al Passive
type®ll &gt Hat He= 101.6 ug/m3S.2 Active type®] Passive type©l Bl3]] 7,78 - ko2 =4
ﬂ‘iit} F SRl ofgt FAbBlol= wie= 6ol 47 16121 pg/m?, 224.7 pg/m*e] gk
AR s E 192 7148 0% HhA] 423 F7tehe ke Hal
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Fig. 2. An annual concentrations of Zaldehydes in the temporary exhibition hall by active and
passive type.
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ofgh AR =8-S Al =0 WY S8 FTslo] =of o EYH|EI0| =0 ATt wie WSt FolE
A HSkt

Passive type°l 23t opEUHslo| == 2012 7¢, 109, 129, 12|31 20134d2] Ay} =4
F3AI(3.1 pg/m?) ol8te] FE= = Richard W. Hornung et al.(1990)¢] <1+ wkel 1/2 LOD
£ 2-8sto] TLefjaof Uepitk(Fig. 3). Sdtlste] =9} o EYTsto] = At w1 o] WDF ke T
glslo]=o] A7k Bazel GARBIICE Active type2] EUHSIO|= Hat 5= 614.9 Mg/mBO]“}’i i of
HIEAHSHo|E e 88.8 ug/m3o i FUHSto| == o EdT|sto| ol Hsf oF 6,941 & g& H3
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ORt FAHEIo= Fle TRl 8AIE 5o Aulerdde @S] AAAE FdHskel= {4171
(100 ug/m?®) olske] WSS Ko Active typedl &3t EYelo]=2] 9% s B 7543 =
TslQIet, ol2A] FURE AES thi o R AR A3EIglSole Eatekal S ol uet AEE e s

x2 ox

A
)] ‘?i?oﬂ w2 Passive typel 23 FFAF SHgoleAl7E A A
Al9] %OEPQI’SPO]E B 184 ug/meollA 42,1 ug/m32] ekl Hasieict = ?i:rL ]
W Fdostol= A7 Bt S 96.7 ng/m3OR o] Agat QIEoK2014)2] dAtollA] it A FA]
A srcof il 2. 38l & Fholdtt, Mexico2] A% vMETo] Zoly|slo|= e 11 ug/m“ﬂ*ﬁ 34
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A o] FAHSto| == 10~20 ppb ©lsk= AlQtekltt, Lejut & koAl Active typeoll oIt oPHIES
tsto] == 1295 ARt M gho] o] 7|58 2asklal Fteto] =0 A%t See TEAR s
(120 ppb) R} 4 3uf o &t 57 =T o AIEYTISH= 7] 55 10 ppb olgkz A%t
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Fig. 3. Anannual concentrations of aldehydes by active and passive type.

Active typed} Passive typeol &gt 7|Z1AA1A Y SUHslo| 20 s g AMERE A0 2 Ax)
o2 = 717} 1282.9 ug/m*d 195.7 ug/m* o2 7P B4l 7RS ) B AL O 28
Holom AR FATslo] = 7 2ARIR M FARE ARollt(Fig. 4). sk grol 7 AiE o
23} Pé, LK*Q FEE HQl ALAHY] Active typeoll &gt FUT|SIO|E = oF 3,14, Passive

i 5. 28] 2folE EA,
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Fig. 4. Seasonal concentrations of Xaldehydes in the temporary exhibition hall.

Active typel= 43 FUTsIo| = oA EU|Slo| =9} FEldH|sto| == o 549 Fert 7H
ERoL ZruRodrsto| vof Ml dtsto| B o] 7MY w3t Table 3). FYTIsIO| =0} oA E
drlslol== oF, 7k, i, ARY ok 5 s Hlth 5H(365.0 pg/m?)i A2H(324.3
ug/m?®)o] FA|sto|= Bt = AT eu oM ETEte| =0 A e 44.0 g/
m2o= thE Ao Bl Wokth, Wiadtste] =0 54 e 80.3 ug/me|3lom o]2]o] Aol
30.7 ug/m*If4 33.1 pg/m*O= AR i {25 Helrh, Zrujoddslo] =o} FEldyslo] e
Passive typeQ = HEE|X| goron A&l o Ed|sto| =0} vz |sto| B HEE] 4] ¢t

Passive type©l 28] £4% ZAd|slo] == Active typedt YT AEE EAS Helow OV\ﬂE%PEﬂ
slo]= GA] A5, 7R, B AR 2 RS Hol o] A Active typedt s UgE RS UERHS
[e]

213 4 9190tk

Table 3. Concentrations of seasonal aldehydes by active and passive type(ug/m?).

Temporary exhibition hall

Formaldehyde Acetaldehyde Propionaldehyde Butyraldehyde Benzaldehyde

Spr. 365.0 71.0 32.6 21.7 80.3

Active Sum. 1057.1 154.6 14.6 23.5 33.1
type Aul., 713.1 85.7 8.1 12.8 34.2

Win, 324.3 44.0 4.7 9.0 30.7

Spr. 80.0 2.5 L.0.Q L.0.Q 3.0

Passive  Sum. 179.0 4.5 L.0.Q L.0.Q 5.7
type Aut., 97.6 3.8 L.0.Q L.0.Q 4.2

Win, 30.3 L.0.Q L.0.Q L.0.Q L.0.Q

*1.0.Q: Limit of Quantitation (Passive type: Formaldehyde 0.3 ug/m?, Acetaldehyde 3.1 ug/m?, Propionaldehyde 4.6
ug/m?, Butyraldehyde 2.7 ug/m?, Benzaldehyde 3.8 ug/md).
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Active typeoll oJ3t o5} 79| drlsto|= A faE vlE-2 HSSsiith(Fig. 5). dHlsto] =]

A E25 AR FAGE|E & 8 dhjslols SEe FAGSIOI=AL 64 %ol M 84 %2 vl

22 AA3lgict, opEStElsto| S 10 %ollA] 12 % AAskeaL BT oS Ho| 12 % Fst 1]
28 wol, B EQslole] ulS 64 % the Ao] u]s) Axo] vigkort wadslo|e)

S HES 14 %2 v Aol visf okt ZRu|2ddsio] =) fEdtsio] o] ApA] vl the
Arde] nlel} 5def nleo] iAo’ ekt
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Fig. 5. Seasonal proportion of individual aldehydes by active type.
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718)71A14 Fotalo] =] 1/Ou] HtS 3,302 24 2 30]4 Ztf 5.00] ¥giglon] etalo]=e]
HPAE. 7|3 A AL el Q= 210 SRIEISITHFig. 6). zk [/Oul= Alke] Aol ntet A3k 5715}
t}7} 8o HAgES Wolx HA Fhasiel} oha) 27kt

IfOratio of Faldehydes
(7%}

Feb. | Mar. | Apr.

Fig. 6. An annual I/O ratio of Xaldehydes.

Active typeoll &Js S 7|25dAld EAsto| =] T/OH= Table 49F &om 24 2,604
2o 7.79] Hle= Hloh, FAdstol=o] o Helghe: 5.4% ¢ Batgho] 1,921 opxEUHsto|= K
o 2.8 w3ttt AR e7jol M REdhsto| =7t AEEA] Rt ols Hel sieE 12 sho] Aul/9
o] Fi= vlEe APl o] g Alelshd Fdlstol=o] /ORIt et 5.4% 7P AL T tha
4.79] FEddsto|=qltt, opAlEYHsle| =] At I/O8k= 1.9%0H Zru2ddsio|t= 1.3,
Hrdd[slol == 1.22 Active type©ll oot Arsto]= Wi Wit A Fer) =ttt

Table 4. An annual I/O ratio of formaldehyde by active and passive type.

Active type Passive type
May 7.6 24.6
Jun, 2.6 52.1
Jul. 7.4 16.1
Aug. 7.7 34.5
2012
Sep. 5.1 15.6
Oct. 5.0 25.0
Nov. 3.5 157
Dec. 2.7 6.8
Jan. 3.2 5.8
Feb. 5.1 10.7
2013
Mar . 7.2 8.4

Apr. 7.4 10.3
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Passive typecl &gt €]7]19] dHjglo|E Flei= U o EUTsto|=o} vidd|slo| =& A2}

AL T R oleke] wieR HEE ST, HERH| ol wew AEE HdTstel=o] it 1/0
H| o2 18, 80|00t} AtAoR e w2 A=Y Passive typel] Q7|12 <I8fl Active typedl &
gF1/08] Ko 3,58 & Hlgs HAlth, Fdsto| =5 Alfstal tiiie] HEttA olske] ghe Rl
Passive type®| FHglo]= =25 0]9)] Atsto|= I/OH|7} 1.0 o2l BakE 8l wdlsto] =2t
oM EATEIo] =i KL 7] SIAIA Uil HHg o] EAsk= A Fld 4= itk

Armando Béez et al.(2003)2] A-tollx= f=dAlEe] ddjsto| =9t SR sketaat 7o A
Wa7] e wert 97| et =rhal Huslgitt, E3] Armando Baez et al.(2003)2] ¢lLol|A=
Mexico HlE3e] Edd|slo]= 1/OB|(2.7 o|sh7} F8]9] 1/OH](4.3~4 . 4) K} Wok=r] ¥ ol-rofA]
= W Mexico MR Hof il F=80] [/OH] Hrf 2L T oo HIES 2k Wle- W elo] i
Kol Q= Zlo g TakE|Qlct

AP Active type?] FUTIsI0|=9] I/Ovl= 15(3.9), 7R=(3.7), 7=(2.9), #(2.6)2] =0]3}
onf o] F48ol| A WollAl dellstel =7} vk Wgeks Sjlskltt, ®3k S ow Qs 2AP E7ks
SHH g 29tekal Sl 7R A o] REdtsto| E5 AlQfehd w4 Fddste| =] I/OB|7F 7 48 7H

Yl 7O 71, o, A 0]8tkTable 5). 232 tslo| S o549 [/OH|7F 1 42 7}

i

o
il
>4

i

=0kl
ZF =ok=t o EYsto| =o) Hildttsto]| B 7R H0] 2 T w2 =0l lt). Active typel®
St dHslo| =R Fetlstol= A9)) I/0H] ] A-H et Fd|sto]=9] ogko] AH w4
o] 2,608 7M &AL 7k, o, Ae olglon o] AEE 7%4 FAFSISIEt, Passive typeol ©Jgt

Table. 5. Seasonal I/O ratio of aldehydes by active type.

Formaldehyde Acetaldehyde Propionaldehyde Butyraldehyde Benzaldehyde
Spr. 7.4 1.9 1.1 1.5 0.8
Sum. 4.2 1.7 1.4 2.5 1.3
Aut, 4.5 2.0 1.3 10.3 1.4

Win. 3.4 1.8 1.1 2.6 1.4
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