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Development of the New Desiccator System for Measuring the Removal Effect
of the Formaldehyde as an Indoor Air Pollutant by the Adsorbent
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The new desiccator system with measures for the prevention of dew drops and the processing of the formaldehyde
(FA) gas discharged from the final desiccator was produced, and the FA removal rate for various adsorbents was ex-
amined. For the prevention of dew drops in the desiccator, a hygroscopic bottle containing silica gel was used next to the
FA gas generator, and humidity was adjusted by adjusting the interval between the FA gas outlet (a) and the desiccant
(b) . The removal of the harmful FA gas discharged from the final desiccator (n=35) is an important in the environmen-
tal preservation. To solve this problem, the FA gas was passed through an oxidation bottle containing KMnO,~H,SO,
solution, and it was possible to confirm the complete decomposition of the FA by increase of the CO, and elimination of
the FA. For the determination of the FA concentration in the desiccator, 100 ml air was beforehand collected using a gas
collector into a 100 ml vial bottle containing 2 ml distilled water, and 50 ml of air from each desiccator was injected us-
ing a glass syringe. This was left under a slightly reduced pressure for 20 min, and the FA concentration was determined
by the AHMT method. The FA removal rate after 1 h for each adsorbent (0.5 g) was 50% or more for chitin, KIMCO
and silica gel. The removal efficacy for activated carbon was higher for fine particles than for coarse particles, and a
dose-response relationship was established.

Key words——formaldehyde; new desiccator system; adsorbent; FA removal rate; 4-amino-3-hydrazino-5-mercapto-
1,2,4-triazole (AHMT)
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Fig. 1. Characteristics of the New Improved Desiccator System

The new type of desiccator system was produced by adding a hygroscopic bottle, a trap, and an oxidation bottle containing KMnO,~H,SO, solution to the ini-

tial type of desiccator system.
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Fig. 2. Apparatus for Collecting the Air of the Certain Quantify from the 100 ml Vial Bottle
(A): The needle is fixed in the inlet rubber for the detector tube. (B): 50—300 ml air is strongly drawn using a collector for the detector tube into a 100 ml vial

bottle containing 2 ml distilled water.
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Fig. 3. Humidity Control by the Desiccant for Preventing of Dew Drops in the Desiccator
Humidity in the desiccator was adjusted by adjusting the interval between the FA gas outlet (a) and the desiccant (b) indicated in Fig. 1. [a]: Desiccant (+),

[b]: Desiccant (—).
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Fig. 4. Decomposition of Discharged FA Gas by KMnO,~H,SO, Solution
The harmful FA gas discharged from the final desiccator was decomposed by passage through the KMnO,~H,SO, oxidation bottle used in Saltzman’s method.
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Fig. 5. Relationship between the Gas Collection Volume and
the Gas Infusion Volume for the 100 ml Vial Bottle
When 100 ml is collected from the 100 ml vial bottle containing 2 ml dis-
tilled water using a gas collector, about 55 ml of the air sample (broken line)
using a glass syringe can be infused.

ke RN G877 57) L, idEr 57 ke
0w ~U7z. B TR LUNA IV S 1 ZEE
#3100 ml (100 m1X 1 [A]) $ELL 7= 35E 12135 55
ml=1ml (n=5) DOHAEIZEKDOIEANAHET, B
BN < IR2I1THE > THEA BRI GUR RIS ]
ZoRUTz. ZRUSBRWIIEIZ X 2 HREE O AR
KT 2 ZEWRBINSZ. ZOLDITHhT Nk
WEEMHEDIFNT, FED D WIEIMEDSEM4TIC
AHMT J£I2 K % FA O ILAE &% 2—60 77 i DBk
RIS T o 28, WinbdFEalz KE
(F—=HRET) BN EMS, UTFOERTII6MN
TR UZZFWIEE T TR 225 50 ml Z 2 ml D
FEBIKD A > 7281 7IVHRIZIEA L, 20 436 KOs
SR RAR 2 HAERITEL 2. ZOHREE
OF ISR =R Z B ERMGE L, EEE LT 2L
WZHa. 2B, ZONA T IVROKMHHICHEEFET S
FA T Z DAL 2 BT 2 7= DICBE D — T
HBHFATAMA RN T Z2BEELZDDERN.
FA B nJRE/RRBEIC L 727 A R A U w TN A
TIVRN OZAF T 5—10 BiEE L7225, Afans
HAICAkLUiaho/Z &G, FABRHBERD
0.05ppm AR TH D Z EMNRBINSZ. ZORE
BIIPAEANT L D FABRERZR T 2BRITHRKME
? 0.05 ppm EARE L 72548, #157 FA 2 20 ppm
W LT, 1/400 (0.25%) ICHNMTBHZEMm5,
METELRGERETHDEHW LA, £/z, HPLC
@ DNPH £ T HRER L 727, SMHHI2IX 0.01 ppm
A% OERE FA RBZRELE (F—4R3T). Z
DOREIZTABZA Y w7 EFAKIC FABRERORE
HiCik, MoEEBORNWEE (1/2000 (0.05%))

Fig. 6. Comparison of the FA Removal Rate by Various Ad-
sorbents

Each adsorbent (0.5 g) was placed in a Petri dish with a lid in the desic-
cator, and the cocks of 5 desiccators were turned off at a FA gas concentra-
tion of about 20 ppm (X). The lid of the Petri dish was opened, and the gas
was brought into contact with the adsorbent. The FA concentration (Y) af-
ter 1 h was measured. The FARR (%) was calculated according to the fol-
lowing equation:

FARR (%) = (X—Y) /X X100
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