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Abstract: Formaldehyde is defined as carcinogen causing leukaemia, lymphoma or nasopharyngeal carcinoma
at high level of exposure. Furniture-manufacturing workers can be exposed to formaldehyde, which implies
serious impact on health of the workers. The authors carried out ambient monitoring of formaldehyde in the
field, and identified the source of formaldehyde generated during the working process by testing the condition
in the laboratory settings. After sampling formaldehyde in the air with 2,4-DNPH (2,4-dinitrophenylhydrazine)
coated silica gel, we extracted formaldehyde derivative with acetonitrile and analyzed the extract using HPLC
with UV detector at 360 nm. Formaldehyde was separated by ACQUITY UPLC BEH C;s column at a flow
rate of 0.5 mL/min using 45% acetonitrile as mobile phase. The workers were exposed to higher level of
formaldehyde than normal air. Formaldehyde up to 0.31 ppm was detected in the process of veneer attachment,
which exceeded 0.3 ppm, the ceiling value of ACGIH standard. The laboratory test of measuring formaldehyde
generated from the glue and veneer used in the attachment process resulted in more formaldehyde generation
as the temperature increased, and more from the veneer. Heating the veneer to 100-150 °C following the real
condition of the manufacturing site generated 1.14-2.70 ppm of formaldehyde from the sample, which was
2-5 times higher level than Korean limit of exposure (0.5 ppm). As the workers handling and processing the
veneer which was produced by wet process had high possibility to be exposed to formaldehyde, urgent

improvement and management of working environment of furniture manufacturer is demanded.
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Table 1. Condition of measurement of formaldehyde at each process of furniture manufacturing

Sample No. Material

Sampling amount

Heating temperature Sampling time

(&) °C) (min)

1 Wood glue 20 room temperature 89

2 Wood glue 20 100 48

3 Wood glue 20 150 38

4 Wet veneer 5.5 room temperature 137

5 Wet veneer 5.5 100 137

6 Wet veneer 5.5 150 127
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Fig. 1. Design of generating and sampling formaldehyde.
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Table 3. Formaldehyde in air at each processing temperature

=
= EEFAS) ABUES AWAS 09982 XEEY  sample g - Concentraton
. o aterial emperature of formaldehyde

%E ]:I':!—]Sl)’]oﬂ}\i ookiﬂ' }\o]':’_}\o‘% ]/]'E]—LH%I, 7\5"%?\5}7%] NO (oc) (ppm)

= A Bzlg SO0 0 A=
(LOD)= 0'1} H ‘?/ 15, ¢ ‘}_EE‘” 97%’% ,_gﬂjﬂ, 1 Wood glue room temperature 0.017
ARE 22 28R WAS s AP 5 EE 2 Wood glue 100 0.032
3= =& Hrt AHA=Z AMSSITE FHE FE 3 Wood glue 150 0.076
T Ha FEE FUY 227152 0.5 ppm] 57% 4 Wet veneer room temperature 0.27
FEOIAAL AXFEE 031 ppm S =, ¥ ACGH > Wet veneer 100 114
(American conference of industrial hygienists)e] 7%t 6 Wet vencer 150 2.70
Table 2. Formaldehyde in air at each process of furniture manufacturing (ppm)

Process Average Plot 1 Plot 2 Samples

Cutting 0.039 0.048 0.029 Person and area

Combining 0.11 0.11 0.11 Person and area

Attaching veneer 0.28 0.31 0.25 Person and area

Sanding 0.056 0.049 0.061 Two areas

Outdoor 0.005 0.005 0.005 Two areas
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