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Development Trends of Natural Coatings
- Rhus lacquer, Dendropanax lacquer and Cashew Nutshell Liquid (CNSL) lacquer -
Hyun-Joong Kim' and Byoung-Hoo Lee
Lab. of Adhesion & Bio-Composites, School of Biological Resources and Materials Engineering,
Seoul National University

Abstract: FHZ §3
© P, AYEYE =
J A

b

Lo

i}

U

i to

ol

5

e
o
B
o
EY
2
Oft

[s)
< = 4 53 AdEsd U dye 2, &4, ARER 9 78 48Y A8 S8F e,
7% A3 =5F F402 B89 477 JYHa Aok

Keywords: Rhus lacquer, Rhus vernicifera, Dendropanax lacquer, Dendropanax morbifera, Cashew nutshell liquid

< FRoze BFY, addo] 80008 ool I

2]+ P-dichlromethane, benzene, 1,3-butadiene form-

zg) g AZulzbAyl n38Ela A7 2 g4r aldehyde chloromethane, nitrobenzene, methylbromide 5
sl e @alo] EolAWAM FagEEdo] dopd 2R EAEHOAM o2 ER AxAYdT BE
AT E =8 AR e Sele] Exgyt A & HA ¥ou 23 Foll T4V fE] =E5e Ax
olA] 1 9= ZA|olTh. AETH AREAFA A ZARAM JIAEI T2
E3 3drgo AFAYEE =% Tx LA} S-elvers] B9 F7132-8-Al(volatile organic com-
£ felsishede Ak Bk opel Aulagd)A  pound; VOOTAE 19959 ti7|@AREY A 2
35753, B4, 55 € TE g¥ay), g7 Dol AT fr18Ee wAed #d 74TeE
% 5 o 7HA QA Fad EAFL wAAzE  AAS VOC didEdR A g AsEa ole
Ae g <A T AR VOCY B ¥EE AAEA ST =54
w3 T8 2 =37y #Ed feigsdEd f Adds AT AUIRES dRY dgEEE

FAE 5L 4% 71 GUA NEANTALUFT, AT F AT AF Ade] A

& AAooi3]
technische anleitung 7ur reinhaltung der luft)©. 8 Ez]& olfl EAIFE FEI s A2 =rAE ¥
HEZ JASA FAS stn Ygon Yre AL: T, ALAYY =8E At den FEe =
FREY ) 2L FAS ANsn AAE @A B ITYELE AL, FEA, stelEH=g,
@7nzol BB B A Woz FAS Adstn 9 TEH 3 VUER AP 5 gAHez AxHa
th 1 Zo)A FEEE o] PRTR(pollutant release AT 2oIHH2. o] & FEAEE ¥ HIxES
and transfer register)2 o] WAL ARoJA 2001dR  NEE OE FI 5o vt FE7F Fee] &
B AdEo] 2002dele AAEY FEA taed AT ZE AR Aoz A =GN E diE A
7t 71909 WEw wash FEAL ogHo] ok of  AA WIE AR & At W wEd we
ARGHEA o= =2o)A 7hF o] Algsw ATV AP Folnh F] HA=E<E oM FLE T
e #7187 B, A4 o] glo] = AR A AFelN AFgH gor Tz
29 =g Ay JFe Fu Aok BAFe AR ERANGACAM A st Y= Aot
Algoll ehxd A ARAIGOIA 71 Hteke] © AdEgs QA 2 44 25 FE 3 =8

2H 9 oz d998E ASE Aele = E
T FA A} (E-mail : hjokim@snu.ac.kr) Tt dAEEc opR, S, £3, Jg9E A




56 5Y9Y DY, MR A2, 2002

: 5:" e e
REER oy 'CHEHIOHICyHag || CHCOENghPn BEREET
[ o ooy CERDRE "'ﬂ“’r“"!,,‘_,"ﬂ“‘-",._r;b. ’
oty -\.t:‘ o ‘\:,,}’JEJ[ ; __‘_

T e

Figure 1. Lacquer trees and their phenolic lipids in Asia.
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Figure 2. Chemical composition of urushiol and laccol.
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Figure 3. Curing mechanism of Rhus lacquer.
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Figure 5. FTIR-ATR spectra of (a) PL 1 and (b) PL 1
after heating at 120 C.
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Figure 6. FT-IR spectra (between 800 em™and 1,800

em’') of Korean Rhus lacquer films.
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Figure 7. FTIR-ATR spectra for the surface of a lacquer
film with incident angles 69° and 45°.
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Figure 8. Dynamechanical profile at 11 Hz of the
lacquer film aged for 3 (—-—) and 17 (—) years.
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Figure 9. The surface of a lacquer film after UV
radiation for 400 hours (SEM, scale bar 16 ym, C:
checking).
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Figure 10. 3D images of Chinese Rhus lacquer films
with confocal laser scanning microscope. (a) raw lacquer
fillm, (b) refined lacquer film.
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Figure 11. Gas chromatogram of Korean Dendropanax
lacquer (Constituents of Korean Dendropanax lacquer as
identified by GC-MS analysis; 1= £-Elemene, 2= Co-
paene, 3= @-Cubebene, 4 =Naphthalene, 5= /3 -Selinene,

6= §-Cadinene, 7= y -Cadinene, 8= 3 -Cadinene, 9=
Junipene).
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Figure 12. IR spectra of Korean Dendropanax lacquer
cured at 100 C for 0 min (a) and 220 min (b).

100
o 804
=
X
3 ~ 60
ok
°3 w]l
& = Curing termperature( )
2 o 80
> I <0
g | 100
; 110
ol 130

0 100 200 300 400 500 600
Time (min.)

Figure 13. Changes of the C=C ATR peak area as a
function of curing time at each curing temperature.

< F A Hidew7), FA=59] H5E AAA
7171 $Jsf A (shellac)?} F7|E& T4 st o
fots A7 IAHJTH18) = FHA S84
g X, G718 ofzE4A ke Hewd ¢Y=E F
Ag 27 A7 £Fstd AsS Mdss 7=
AP omM[19], #FZTA(photo-induced  polymeriza-
tion) 8¢ FAEEES 7|0 ARl 12
271%E o &% S5 AgPEE Ndde T
B A7V o] Fo|A T §lTH20,21).

g2A- 8 Gas Chromatograph-Mass Spectrometer
(GC-MS) ¥4 A= Figure 119 Yehd A 2o
B FANEL F2 B 2049 CisHy 38732
< 717 gstEA=EA eyttt £3])  naphthanane

(21.8%)3} beta-selinene (19.2%) Fo] Zo| o] 9
£ A2 YA ¢ 52 bata-cubebene, 3 5&
selinenec] 714 ®eol] $FHHE FAHELE HSY
AAA 711G, HHADE FAAAEA B2 Aol7t e
Moz AzbE o} ATH22-25). Figure 12 2 138 Ag
2z WE FAZE] BHATE FTIR-ATRY| &




Prospectives of Industrial Chemistry, Volume 5, No. 5, 2002 &7

70 4 ]
'S
T
g
E Curing Temperature( )
S . &
1 100
110
130
4{]I T T T T T T
0 50 100 150 200 250 300

Time(min.)

Figure 14. Changes of contact angle as a function of
curing time at each curing temperature.
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Figure 15. Changes of adhesion force as a function of
curing time at each curing temperature.
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Figure 16. Chemical composition of cashew nutshell
liquid (CNSL).

Table 1. Properties of CNSL and Cardanol

Properties CNSL Cardanol
Color Dark brown Dark brown
Specific gravity 0.965 0.870
Viscosity 226 39
Saponification value 122 23
Iodine value 276 275
Moisture content 22 2.4
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