B33} 35(6): 100~107, 2007
Mokchae Konghak 35(6): 100 ~107, 2007

- 2
%ZH%*Q.ﬂ 7] %*2.7]/\13*3.0 %173*2.@-(.8%*‘41‘.&}_?_]]1*4

Loess (Yellow Soil) Finishing Materials Using Water-based
Adhesive for Wooden Construction Indoor Wall*!

Jae-Yoon An*? - Ki-Wook Kim*? - Sumin Kim*? -

Jin-Kyoung Oh*? - Hyun-Joong Kim**" - Moon-Jae Park**

o  Of

|
QB2 Aol A Balli= Albo] 8 & 90% 9ahiz As (Hrd of Aule] g7 Aol A 2% a4
AE & ok 1960 T o] F-2 Abglo] FA438] st HE AR {oﬂzﬂ Lo getede Vo R
e AR WA = oluA] Aoke] giilog AE] VEREE 2o ovA ASA oA B FalE
2ol Al Al G aE v A7) AFRL o] gaFo] tlo] Hof /‘Hé%?&g frdetA Soich dgs
Fo| oA HA AFEES 21700 e A ZobAAl Wi Bt elgt I8 ASZAAE SorskA SdT
B AFgE e, & FA, A8, T8 FHAAE o &3 18 FE oA E AEesle ¥ 52
T o] ALEE ¢ ole HAe] vigS Atk 2Ela ofF &E vizbav) duiel ARE AL 8
B g, AEAg, EAY, FAREE A0 R 5490 95 9d A x5

HE =, TVOC HAt 558 Fate] A4 st |7k st

* L4 2007 109 49, A 2007 108 259
*I gty AHASE 840538 dT sl e B3R 2 HAwet 74 Lab, of Adhesion & Bio-composites,
Program in Environmental Materials Science. Dept. Forest Sciences, College of Agriculture & Life Science, Seoul

National University, Seoul 151-921, Korea

* 3 Composite Materials and Structures Center. Department of Chemical Engineering and Materials Science. College
of Engineering, Michigan State University, 2100 Engineering Building, East Lansing, MI 48824-1226, USA

* 4 2 ek 2453, Div. Wood anineering Korea Forest Research Institute, Seoul 130-712. Korea

t FA2Hcorresponding author) : H 3% (e-mail: hjokim@snu.ac.kr)

— 100 —



4@7@1{] =3 o]

Olco
o,
1
BN
4
Ll
=
B
ol
ot
fm
=,
o
i
ox
o)
0
nsd
o
o

ABSTRACT

People have spent lots of time inside building about 90% of these day. Industry has been devel-
oped rapidly after 1960. Construction materials had changed from natural materials to chemical
materials and confidentiality of building has been more higher than before by policy of saving
energy. These have caused sick-building syndrome (SBS) for us. So people want environmental
construction materials for their house. We designed a environmental loess (yellow soil) finishing

material which was composed of loess, water, water-soluble resin, hardener and filler. The pur-
poses of this study were that making an environmental loess finishing material with optimum ra-
tio, evaluating the usability of loess finishing material for wall. Furthermore it was suitable for
wall to evaluate mechanical properties that are impact test, cracking test, abrasion test and de-
bonding test, environmental properties that were emission of VOCs, formaldehyde and far infra-

red radiation.

Keywords: loess, environmental, finishing materials, indoor air, formaldehyde emission, TVOC, far

infra radiation
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Table 2. Ratio of loess finishing materials

Table 1. Chemical compounds for loess

Inorganic

Com-

Water Hardener

Resin

Sample Loess

SIO, ALO; FexO;3 CaO MgO  etc

filler

pounds

01
01
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10
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Table 3. Test conditions in the 20 £ small
chamber method

Table 4. Sampling condition in the 20 { small
chamber method

Variables Condition Formaldehyde VOCs
Chamber volume 20 ¢ Sampler 24-DNPH Cartridge  Tenax-TA
_ 00080 m? »amp (Supelco, USA)  (Supelco, USA)
Sample size (00632 X 002 m) x 2 Air flow rate 167 ne/min 167 n¢/min
Air flow rate 001 m’/h Total volume 10 ¢ 32 ¢
Ventilation rate 05/h
Sample loading factor 04 m?/m’ . N
= <) < 2] X| & = AME
Temperature %+ 1°C H}fi A7 F AA AFE Y TR A Ed o]
Humidity 92 5 £9 e ol gaiel S48
235 LHZHM AH
2.3. 49 4ty

23.1. 8k =¥

AE-o] i3ty wE MES Brookfield DV-II
+ Viscometer® o] &3le] HxE A3},

2.3.2. 4R AEH
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AFCE ZH B2 deg, 382 55 9ol
BEA] -3 o2 A, 7Y T G
FAS del FE v A E 2+ 0.5 mm FA7F H
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571 5% ol ol AFAE 7)F HaYo] 5
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KS L 51140 7+A38H= 7 6 mm, 27] 430 x
170 mm S8 S0 FEGAE 2 mm FAZ

KS F 4001¢] 7780l 23 el eI E
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Table 5. Analysis conditions for formaldehyde

Variables Condition
HPLC Agilent HP1100
) UV/Vis 305 (Bw30),
Detector ref. 590 (Bw.10)
Column Supelco C18. 46 % 250 mm
Mobile phases  Acetonitrile : Water = 45 : 55
Analysis time 25 min
Injection volumn 20 w
Column temperature 40°C
Mobile phase flow 10 mt/min

rate

Table 6. Analysis conditions for VOCs

Variables Condition
TDS Perkin Elmer ATD400
GC/MS HP6890/ Agilent5973
Column RTX1
’ (105 m x 032 mm X 3 um)
Carrier gas and flow He (99.99%)
40°C (5 min) —
70°C (5 min) —
Temperature 150°C (5 min) —
program 200°C (5 min) —
220°C (5 min) —
40°C (5 min)
Mode El (Electron ion)
Elrelctrron 70 eV
condition  “"¢18Y
Detection - i
ode TIC (scan), m/z 35/350
o] &-3to] BA &P FAL Table 5, 69 vFeER
Atk

3. 21t & &

3.1. EE nigMel =2/ - J|AN JE

FE updael] glo] 24 0.8, 1.0, 1.3, 1.6 U] &
2 9E dre AE A9 B 10,000 cp. 9.400 cp
AT B HES 137 1602 77 dE C94 D

247 -

R

12000
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Fig. 2. Viscosity of samples.
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Fig. 3. Debonding strength of samples.

C D
Fig. 4. Crack test of samples.
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Table 7. Properties of loess finishing materials

Samples Cre;zlsiting abiziton Irrtlgsict Debtoez?l?g
(N/mm”)

A No Yes Yes 02 (No)

B No Yes Yes 06 (Yes)

C Yes Yes Yes 07 (Yes)

D Yes Yes Yes 07 (Yes)

*Yes : Pass for the KS, No : Not to pass for the KS

C
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Table 8. Far infra radiation emissivity and emi-
ssion power of sample D

Far Infra | Emissivity (5~20 um) 0922
Radiation ,
(40°C) || Emission power (W/m?> 372 x 10¢
1.0
08}
2 06t
5
a
£
w04t
02+
0.0 : ) 1 . L L L
6 8 10 12 14 18 18 20

Wavelength (um)

Fig. 6. Emissivity of sample D.
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Fig. 7. Emission power of sample D.
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Table 9. TVOC, VOCs and formaldehyde emission concentration of water-based adhesive
(unit: mg/m°h)

Sample HCHO TVOC > Vs
Benzene Toluene Ethylbenzene Xylene styrene
00013 0048 0.0001 00019 0.0002 00008 0.0002
VOCs Emission concetration (ug/m’h)
1 Chloroform 0000
2 Ethane, 1,2-dichloro- 0.000
3 Fthane, 1,11-trichloro- 0.000
4 Benzene . 0033
5 Carbon Tetrachloride 0.000
6 Propane, 1,2-dichloro- 0000
7 Trichloroethylene 0.000
8 1-Propene, 13-dichloro., cis 0000
9 1-Propene, 13-dichloro-, trans 0.000
10 Ethane, 11, 2-trichloro- 0.000
1 Toluene 1.896
12 Fthane, 12-dibromo- 0000
13 Tetra chloroethylene 0.000
14 Benzene, chloro- 0.000
15 Ethylbenzene 0196
16 m,p-Xylene 0577
17 Styrene 0219
18 o-Xylene 0187
19 11,23 tetrachloroethane 0.000
20 Benzene, 135trimethyl- 0000
21 Benzene, 124-trimethyl- 0.000
22 Benzene, 1,2-dichloro- 0.000
23 Benzene, 13-dichloro- 0.000
24 Benzene, 14-dichloro- 0.000
25 Benzene, 1,24-trichloro- 0000
26 13-Butadiene 11,23 4,4-hexachloro 0.000
Known Total 3126
Unknown Total 51699
Total Concentration 54.825
Jéll- nl _E_ ?._-! A 17 22y 25~50

A ekl #e o 6. 245 91, 2005 AE ehAhe] MgUo) nhe 5
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