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Abstract

A passive sampler has been developed for measuring formaldehyde in air using methyl yellow and methyl
orange indicator. It is based on the color change of the TLC plate on reaction with formaldehyde. TLC plates
impregnated with three kinds of solutions containing methyl orange, methyl yellow, mixing of methyl yellow and

methyl orange were shown rectilinear response to formaldehyde concentration at constant exposure time. The color

change of impregnated TLC plate with criteria air pollution, such as NO,, SO,, CO, O,, was investigated. The color

change of TLC plate with Oj is larger than other gases.
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Fig. 1. Schematic diagram of experimental system.
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Fig. 2. Color change of TLC plate impregnated with MBTH. (a) Red color, (b) Green color.
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Table 1. Experimental condition of HCHO chamber.
Temp (°C)

Experimental condition Relative humidity

Range 15~30 25~80

Table 2. Concentration of experimental input gas (unit :
ppm).

Input gas co

0.62~1.85

SO, O,
0.003~0.015 0.005~0.01

Range
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Fig. 3. Variation of HCHO gas in chamber.

Table 3. Formaldehyde collection efficiency of impin-

gers.
Co(nljér;;lgt)lon First stage Second stage Total
0.1 ppm 0.097(97.1%) 0.003(2.9%) 0.1(100%)
0.104ppm  0.101(97.2%) 0.003(2.8%) 0.104(100%)
0.103ppm  0.1(97.2%) 0.003(2.8%) 0.103 (100%)
0.104ppm  0.1(96.3%) 0.004(3.7%) 0.104(100%)
0.103ppm  0.1(97.2%) 0.003 (2.8%) 0.103 (100%)
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Fig. 4. Plot of the absorbance at 570 nm as a function of
HCHO standard solution.

T 70 ARgehs e 100%2] Egg JEpiich 2
3 4elAe 23YEE s mE2 AT R A
AL Jeplde RN 4 e bk 3l
XZl 2AE w9} Y& FH= Atoje] AAA
S5 0992 2 A WA Heplisle

3.2 FHMA[eto| SH &Y

FEuolel AHE 2 7HA] HIPEL sl=rds]
o] A7t feAlg FAgH. o] e A=
o} AEE AHshsd AM-ES (o)A 5+ 1993). &
AT gAY =9} oRi{y) A 34
o] ¥AHE Hel& o] &3}t Nakono and Naga-
shima (1999)e]] @h2® A (3)f| A2} 7o) LFA 3]
=2} hydroxylamine sulfate7} ¥+-23}H 2-4] (oxime)
3} ke Gk ol §29 AL A Aleke) A
=5 WA

2HCHO+(NH,0H), - H,SO,
—> 2H,C = NOH +H,80,+2H,0 (3)

J. KOSAE Vol. 20, No. 6(2004)



798 AR - A

40 40
. [} Methyl orange
N - Regression of methyl orange
M L] [] Methyl yeflow

301 - 30+ Regression of methyl yellow

e ®  Mixing
L] . .
— — Regression of mixing
Q o
= 20t = 20
. . .
’ ¢  Methyl orange
10k A Regression of methyl orange 10 b * e
e ®  Methyl yellow - . ‘/0/'
~ = Regression of methyl yellow a " . -
& Mixing - -9 - -
s Regression of mixing L .
0 7 y v T 0 —
0 5 10 15 20 25 0 5 10 15 20 25
ppm X min ppm X min
(a) (b)

Fig. 5. Color response of TLC plate impregnated with 3 acid-base indicator (a) Green color, (b) Blue color.

Methyl yellowS Z3§sh= ZAA]ek2- hydroxy-
lamine sulfate 1.0 g3} Methyl yellow 0.02 g& &7
6mLe] o|i, 72jA R 15mLe} #ghE 79mLE
Yol Azsch Aol Az 24 ool
Z 1.2cm Zo| 8cmsl TLC plateE §H3lsle] 187t
Wsleh 13970 3 A7 F A Aoke]l §A
TLC plateE 40°C2 wAA|Z Zz7)el 587 Az
A F=}. Methyl orange & 2§83 2 Ak hydr-
oxylamine sulfate 1.0 g3} Methyl orange 0.029g& @
o FUT WPoz ANAE Axshdch ET
M Ajefke o] vbd o = A %3} Methyl yellow 2} Me-
thyl oranged ZFsl= AR S 1:19) Hj&=2 &
Foled Azakge.

28 54ME 37}A] A AleF Methyl orange, Me-
thyl yellow, Mixing (Methyl yellow®} Methyl orange
E 1112 E3F )T AAkE =¥t e 3
Ag-ell A A7 ek A fellA] 2 F U3
= 729} ukg3te] vehle A W3ke vepdiod
o 38 X&EL2 =& =S =& AZE F3
e e Y& A(DeA &A1’ 4G9} 4BE
vepdct.

23 59 (a)olM= 371 A A|efel] gt Greend)
9] Az gehHsE Jepligdeh 290 o 5 9l
%ol AAHe=z 37k AA %S =FET Y
TLC plate ¥ Greenglol] ©ste] w3} weio] w5
ARAE 7HRE Aoz veldw ol F $¢ ¥

R 183X 4204 A6z

7} b 2 Ae Egaes AGH 04 352 1
el on} 371A] AJeF F Methyl yellowE T35 4
Ble) WA welsk b ahe Aoz ehdeh

28 59 (bl M & 4 d%el Blue ol Hi3iA
AR ez HAWAZL Greenoll Hg Zyct =}

RHoz yepdot 8 Methyl orange®} Mixing
A efell FHAA X2 xZel W HAAHS =
Methyl yellow2] A 9] B} W& Aoz e}
wet o]g} -2 Ail= Methyl yellow X} A 2Fo] Blue
Zholl sl 2719k-g-e] R whe] A o]
A9l olf= Azt

39 60lre B APl AR 371A] AJAjoRS
T3 Aol FR A|7 Z7he] FEfe) AA|
»Z& F=(0.0291A4 0.1ppm Afe)el] gt M= W3}
Ake W] fete] ekl Aolek o % Axs)
AEY AL 30803, FAAS 25U I =2
=52 0.02~0.1 ppm 2 59A = sl A3
A% AmE ol43tel 3.

I8N X&ell AMx 2L =2 #AH
T PAEE F3E veEpE Yol (D9 4=
o) Wshe} gH(ARGB) & LhepRglct

¥ 6ol & $ AdRo] 37HA AS BF 25
3= 7has) WhSEle] WEEs A me] WalEe]
= A wsxg WHE el gl Methyl
orange AJA|2fE EFslE= 8o TLC plate DE}S
A AA AHgshe A2 TFIWE = ke wia

1
LN

K-N
—



Methyl yellow 2} Methyl orange 2| A] 2f-& o}

50—
o  Methyl orange
Regression of methyl orange
»  Methyl yellow
40F — - Regression of methyl yellow .‘ °
¢  Mixing
Regression of mixing ® /:
* 'Y oy *
o 30r . il
o) * =
& -~
=~ * .
20+ * -
. * /' " .
M
10 *%ar
.-
~
>
0
0 5 10 15 20 25
ppm X min

Fig. 6. Linear regression fits of TLC filter impregnated
with 3 Acid-base indicator (ARGB color).

Table 4. Regression equation of 3 acid- base indicator.

. Regression Correlation  Number
Indicator . .
equation coefficient  of sample
Methyl yellow Y =0.606X~—-0.418 0.991 20
Methyl orange Y =0.566X —0.859 0.982 20
Mixing Y =0.456X—1.051 0.984 20

A g Aoz vepde 2y F 7k A4
okg EFE S 1:1 H]EE Aol THE g
o TLC plate e]& 3 AA EFLHI = 7t
o 2ZFAZAE AS S Ed A wEpig] exf
Heloll wal oha PRl Aoz vepdrh

E 4ol 7P FAYA kS AHgEle EFU I
= Bz w2 x32AYE 53 =&d A
AAAFE e

3.3 FHAMojx|o| By

a3 7 A7e AAGE 2@ U ANE
ool 3 A7) TLC plate YEje] nAAL B7]9)
ated e Zoldh RAAE =3 st A
742 A AleFell 3= TLC plate DS 3719 &

248 AAIE) st AF el el BHAY

= 3o g WA 1547 M= Wsle B2l

aelA & 5 UFe] 374A] A BT BH7)
zbo] F/tdes Ax Wiyl SdEs A%e Jet
Wi gleh 23 =7] 747 F9] ARGBE 5.7 v}
ehflm] ol Aokl AlF WA (A3 WA

Agrise] 2gds= FelFA e AT A 799

40
~&- Methyl ycllow
O Mixing
-~ Methyl orange
30
=)
g 20
~
10
57
0

0 2 4 6 8 10 12 14 16

Exposure time (day)

Fig. 7. Comparison of shelf life for three passive samp-
ler.
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Table 5. Experimental condition of interference gas (unit:
ppm).

Interference gas  CO SO, O, NO

5~20 0.02~0.1 0.02~0.08 0.02~0.1

Exposure range
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Fig. 8. The response of impregnated filter on various
gases. (a) Mixing, (b) Methyl yellow.
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