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Effect of Heating Temperature and Time of Coffee Waste on The
Adsorptivity of Formaldehyde'
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o} A glAAolE o] WAE ¥, CWol &2 HCHO &5 olAE oM ¥ =} dinitrophenylhydrazine (©]3} DNPH)
Hog =4 9 vuste] A Az o] SHAARA CWe g 7hsAdS 87| fIste] =839t Al
Alolg Wel SF4ol 2 HCHO %S ofAdotNE oz 224t A3 AR ¢ CWollA 717 Wokn
100C o] A =74 A% F7Fetg o, 100T ofde] 2molxe Zpol7k §lglth CWoll 43 g2kE HCHO
2 100ToA AT CWolA 7 &9kem, 50T, 150T, 0T, 250C 183 200C +22 ZHEUch
DNPHH O 2 =43t CW2 HCHO &5 Zzh= dlAA ol Yol HCHOSL §7 WA|AZ] FEA e CWe| S57¢
o WHHAZ] g-oflA= HCHOZ} HEE A 2 dhd, A2 CW wyto A= dAske] HCHOZE HE&E ok 1
A& 100TCAA 1067 A AIZL CWollA] 71 29kt T8t HCHOZL &2hd CW A[A|2] HCHO 9F-2
2] AlZh} ARtgle] 100C9] EAE &7 Ald F7Fet o, 1 ol4de] Gxe] 2k oAl HCHO HEF 2
7hEo] EAY HET| Hadhs A0R Yeiylth AE F3shd, o HCHO &2h& 95t CWel 48 =
2 71&3 129a FAA SHS 133t 100~150T 2] 2= HeloA] 10202 dAtteEn, o] A7 CWE 4
o Azl glo] FRAR dAF ARSI 712 A{Te] HCHO WARRS W = 9l dluvhe] wete] & A
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ABSTRACT

This study was conducted to examine the potential use of coffee waste (CW) as an adsorbent of HCHO by adding
into fiberboard. For the purpose, CW treated with various temperatures and times was placed in desiccator with a HCHO
solution and then the HCHO adsorptivity of the CW was measured by acetylacetone (ATAN) and DNPH
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methods. In the results of ATAN analysis, amount of HCHO adsorbed in distilled water was the lowest on the

non-treated CW and steadily increased to 100C-treated temperature. However, over the 1007, heating temperature
(H-Temp) had not an effect on the HCHO adsorptivity of CW. Amount of HCHO adsorbed on CW itself was the
highest at 100°C H-Temp, following by 50T, 150, 0C, 250°C and 200C. For the HCHO adsorptivity of CW
measured by DNPH methods, HCHO was not detected in the distilled water stirred with non-treated CW, but detected
from the distilled water stirred with heating-treated CW. The content was the highest in the CW heating-treated at
1007C for 10 min. In addition, HCHO adsorbed on CW itself increased to the H-Temp of 100C regardless of heating
time, but decreased or reduced greatly degree of the increase over 100C H-Temp. In conclusion, optimal heating con-
ditions of CW for the HCHO adsorption might be H-Temp between 100 and 150C with 10 min according as technical
and economical reasons. Heating-treated CW manufactured with above the conditions can be used as an adsorbent in

conventional fiberboard production for reducing HCHO emssion.

Keywords : coffee waste, formaldehyde emission, adsorptivity, acetylacetone, dinitrophenylhydrazine
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Fig. 1. Images of coffee waste treated with various temperatures.
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Fig. 2. Scanning electron microscopic images of
non-treated coffee waste (top), coffee waste treated
with the temperatures of 50C (middle) and 250C
(bottom). Bar = 1 pm. Arrows mean the cavity pro-
duced by the heating treatment of coffee waste.
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Fig. 3. Amount of formaldehyde adsorbed to distilled
water and coffee waste. The coffee waste was treated
with various temperatures in furnace for 10 min. The
adsorbed formaldehyde was measured by the modi-
fied procedure based on 24-hr desiccator method.
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Fig. 4. Effect of heating time on the amount of
formaldehyde adsorbed to distilled water and coffee
waste. The coffee waste was treated at the temper-
atures of 1507C and 2507 in furnace. The adsorbed
formaldehyde was measured by the modified proce-
dure based on 24-hr desiccator method.
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Fig. 5. Interaction effect of heating temperature and time on the amount of formaldehyde adsorbed to distilled

water (left) and coffee waste (right).
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Fig. 6. Amounts of formaldehyde adsorbed to coffee waste. Each value means the amount of formaldehyde in-
cluded in distilled water (left), which were stirred with non-treated or heat-treated coffee waste for 60 min, and
coffee waste itself (right), respectively. The adsorbed formaldehyde was measured by the procedure based on
DNPH method.
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