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Application of Korean Rbus Lacquer Containing
Tung Oil For Exterior Coatings

Byong-Min Song** - Byoung-Hoo Lee** - Hyun-Joong Kim**'
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ABSTRACT

In this study, we investigated the weathering properties of Korean Rbus lacquers containing tung oil
and their potential use as exterior coatings. The finished lacquers were prepared with a raw Korean
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Rbus lacquer or refined Korean Rbus lacquer content of 10, 20, 30 and 40 wt% (corresponding to ratios
of 10/90, 20/80, 30/70 and 40/60 by weight of Korean Rbus lacquer/tung oil, respectively).

The curing temperature of the prepared lacquer increased with increasing the content of the raw
Korean Rbus lacquer. This increased curing temperature is related to higher proportion of hydroxyl
groups in the prepared lacquer, due to the content of the raw Korean Rbus lacquer.

In accelerated weathering testing, the changes in the gloss and contact angle of the prepared lacquers
showed a similar trend to that of traditional exterior oil stain. In addition, the prepared lacquers
containing tung oil showed greater discoloration than traditional exterior oil stain. However, the
discoloration of the prepared lacquer with a raw Korean Rbus lacquer content of 40 wt%, and that of
the prepared lacquer with refined Korean Rbus lacquer contents of 30 wt% and 40 wt%, showed a
similar trend to that of traditional exterior oil stain.

Consequentially, these prepared lacquers showed a potential for being used as exterior coatings.

Keywords: Korean Rbus lacquer, exterior coating, tung oil, weathering
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2.1. SAME

FAAEEE U4t AE(Raw Korean FKhus
lacquer: RaL)® A (Refined Korean Rhus
lacquer: ReL)& AH&3lslow Az AAde] &
ke Z+7t 76%9F 96%HTh S ALRE
Azsl7) A&l Fhel A R AAAE 424 10, 20,

30 2 40 wt.% EFste Alxsint. =
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2.3.1. FT-IR

A AAE, T L 578 THE Axd =
go| diste] FgFH FREMES FT-IR (Nicolet
Magna 550 series I, A& th& NICEM &A) #
A8 o] 835t 53] ATR(Attenuated Total
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(%) 3tH}.

HER

Conversion (%) = (Amixing/Aorigin) X100 (1)

Aorigins ~OH group peak area (3382~3386 c¢m™)
of the lacquer before mixing

Amixing: ~OH group peak area (3382~3386 cm)
of the lacquer after mixing

2.3.2. SH¥E

A A FHAEE 257 93] a4
7 7](Advanced Rheometric Expansion System:
ARES, Mgt NICEM ANE o]&3tgom
50 mm Parallel plateE ©]-8-3l°] Frequency sweep
test & 25+1°CollA &394 Frequency
T 1~500 Hz3}

2.3.3. @24

A, AAA, 5 9 FHE sl Az =
859 9vA2 AAFALEA(TA Instruments Q
1000, A&ty NICEM A& o]&ste] &3}

= 2487 9Ad Q

s . 7]

AN

SUNAFE] &2 FA A8 71 (Xenon Test Chamber
Q-SUN/1000)& o]-43t9 A¥L a9en Xenon
arc light®] A=A 4 5 420 nme] oA
FE 0.68 W/m’Z Chamber)d] Bdsyd £55
65°C2 2gatel AT}

2.3.6. MX}

WEA B F2 mote] MWslE =4ay] 93
TechnidyneA}] Brightimeter Micro S-5& A&}
o HE (LY, =88 (a* b"E 248 A
(2) o3 MAHAE)E =A%)

AE* = (ALY +(aa") +(abH)H"? (2)
L*: Lightness, a*, b* : Chromaticity coordinate.
AL =L*-L% Ag*=a%-a%, Ab*=b*-b%

v © Value measured before Xenon arc exposure
¢ © Value measured after Xenon arc exposure

2.3.7. HHE

UEg 37 &< 2o #Es dsE 248
$13] TechnidyneAt] Glossmeter Model 480AE A}
|3t 75°9] FeEzE =489

2.3.8. 54

WY 7 B¢ 2o HE7 wgs Z4s)
918} S.E.0.AF] Phoenix300% AMg3to} =4a}e]
o HH8YLe FHFE ol&At. AP
THTE 0L AER AR Tol] Hojred §F |
T AT F AEGE S48 FHLEE 19.6T,
doisE 33%010th

2.3.9. 2EE&X

Ul 7o) muke) i 2 Z 2 X (Morphology)
o] HA3LE B7] 98 Scanning electron microscopy
(SEM, JSM 5410LV, A1-&th&ul NICEM &A4)) = o)
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Fig. 1. IR spectra of Korean Rhus lacquers
and tung oil(RaL; Raw Korean Rhus

Lacquer, Rel; Refined Korean Rhus
Lacquer).
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Fig. 4. FT-IR spectra (a) and DSC thermograms (b) of coatings as a function of mixing ratios of

raw Korean Rhus lacquer and tung oil.
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Table 1. Enthalpy of curing as a function of mixing ratios of raw Korean Rhus lacquer and tung oil.

Lacquer type Mixing ratios of Rbus lacquer/Tung oil(wt%) Enthalpy (aH; J/g)
10/90 20
Ral 20/80 30
30/70 13

Table 2. Tack-free times of coatings as a function of mixing ratios of Korean Rhus lacquer and tung oil.

Lacquer type Mixing ratios of Rbus lacquer/Tung oil(wt%) Tack-free time (hours)

10/90 36

RaL 20/80 48

30/70 9

10/90 24

Rel 20/80 36

30/70 60
g oA dojuk 4bgt v l a7t 877 54 da2 gl Aol ERHd wpebs Frtst
wol &2 o] Fglol= gt o] BFHolgn (e A E‘r‘xb:} Fig. 4-(b)o vhebed 233t 2o
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5488 A sl A @AM AP om o] AL A TFH| = FE 5o dF o
wiEoll Aol AEo W) Fet5A0] A S oz Azkdr. Ffs SHEY dEFE 39 2
AL i 72 T d¥er Qe TAFE 7 9len 8=Vt Hlw A v EHE
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Fig. 7. Gloss changes of tung oil mixed Korean Rhus lacquers as a function of Xenon arc light

exposure time.
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light exposure time.
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Fig. 9. Morphology change of tung oil mixed raw Korean Rhus lacquer before/after Xenon arc

exposure.
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