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Development of a Passive Sampler using
4-amino- 3-hydrazino—5—-mercapto—1, 2, 4—triazole
for Measuring Indoor Formaldehyde
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Abstract

Passive sampler using 4-amino-3-hydrazino-5-mercapto-1, 2, 4-triazole (AHMT) was developed to
determine formaldehyde in indoor environment. The chromatography paper cleaned by 3% hydrogen peroxide
solution was experimently determined as a optimum absorbtion filter for the collection of formaldehyde. The
passive sampler with a broad cross—sectional area and a short diffusion length was quite good in sensitivity. The
passive sampler and the active sampling method with an impinger were strongly correlated with a correlation
coefficient of 0.9848. The limits of detection and quantification of the passive sampler for the measurement of
formaldehyde in the indoor environment were 7.5 and 10.2 ppb, respectively. Temperature (19 ~28°C) and relative
humidity (30~90%) had slight influence on the sampling rate of the passive sampler. However, the increase of

flow velocity on the surface of sampler resulted in the increase of sampling rate.
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Fig. 1. Schematic diagram of a chamber system.

2.2 Passive sampler
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Fig. 2. Schematic diagram of a formaldehyde passive
sampler. (a) upper cap, (b) diffusion barrier, (c) dif-
fusion membrane, (d) absorbent filter, (e) spacer,
(f) support ring, (g) bottom cap.
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Fig. 3. A proposed mechanism of the reaction of AHMT
and formaldehyde.

3}, AHMT &9 -2 4-amino-3-hydrazino-5-
mercapto—1,2, 4—triazole 0.5 g-& 0.2N HCI 100 mLoj|
o] Azt =3k A<l KIO, 4942 02N
NaOH £} 100 mLel] potassium periodate 0.75 g-&
Sapol X Frdale ol Azskiet

AAn BE L A8AA vhe Aol 25 A}
43ldlom, 7t Agel= 84 FAIH (blank test)
Aol Saslsich ARAA B F BB
AAg 7AW F29el 4T 2648 2mLe Yol
Aol F5E ZEAA =T 208 B FE3,
5N NaOH €9 2mL 3 AHMT £ 2mLE Y11
& 3 7PA £B] AL F ALLlA 2087 WA
Yt KIO, §9) 2mLE ¥ 71ES] WAo) W
H}7hA] 2~583F EEe] A2 F 550nm B =
Gopgeln FREE APskm APUE o) 43he]
Aze) £3YUS = F5E Tl

3. 2% o 1H

CRERRE U ERER P S
& F4dE A e A7 e o
Moz Folk 24448 RAst AFAA Az
3, o] 4Rl TEAHT =71 AUl Q&
el Sleh mEtA o1x) Aol zaEel gl
ZELEB = FAEH Ase A 2 AFEH
o exg AN 4 Sl

B dFelMe 25U HA B A o
A= AAB7] 98te] 5C, 5A ¢§A] (Advantec), GF/C
(Whatman), 2 chromatography paper (Whatman)2-
oz ofx]e] A AHE st on, 1 2
8 39 4o dephe 4 928 28] 24cm
o 4¥oz YA Pt viale] P BAAL 5

F2o) 784834 A 21 A A 6%

80
60
<
=
Q
=
«<
-
5 40r
Q
£
]
]
Q
20F
SA 5C GF/C Chromatography
’ paper

Fig. 4. Evaluation of blank of types of absorption paper.
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Fig. 5. Cleaning of ahsorption filter by different methods.
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Fig. 6. Reaction sensitivity of formaldehyde by types of
absorption.
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Fig. 8. Relationship between active sampling by AHMT
method and passive sampling by passive sampler.

Table 1. Precision of formaldehyde passive sampler
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Fig. 9. Relationship between conversion factor and cumu-
lated sampling time.

Concentration (ppb) Min (ppb) Max (ppb) Mean (ppb) SD CV (%)
Ist 224 22.4 21.7 214 214 224 22.0 0.5 24
2nd 37.8 36.4 354 40.6 354 40.6 37.5 2.3 6.1
3rd 76.0 84.4 86.1 81.2 76.0 86.1 81.9 4.5 5.4
4th 149.1 137.2 163.5 166.6 137.2 166.6 154.1 13.6 8.8
5th 225.4 212.1 2373 247.1 212.1 247.1 230.5 15.1 6.6
Overall 105.2 9.4 8.9
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Fig. 10. Change of the conversion factor of formalde-
hyde passive sampler by temperature change.
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