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Grade Classification of Urushi Lacquer

(1) Grade Classification of Urushi Lacquer by Scientific Methods1

Jeong-Kwan Roh? * Yun-Geun Kim' ®

ABSTRACT

Scientific methods for grading urushi lacquer includes general properties (viscosity, pH
ete), and quantitative analysis of moisture, urushiol, gum, laccase content etc, and properties
of coating layer such as set to touch drying time, gloss, color difference, delamination
strength, tensile strength of film. The grading results evaluated by scientific method showed
in order with chinese urushi lacquer (E) > domestic urushi lacquer (A) > japanese urushi
lacquer (C) > chinese urushi lacquer (D) > domestic urushi lacquer (B). It is different from
those of traditional methods. Therefore, a more accurate grading of urushi lacquer should be
made by combining traditional method with scientific method.

Keywords: Urushi lacquer, scientific grading, drying time, quantitative analysis.
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Table 1. Prepared urushi lacquer for grade classification by traditional method

Symbol mark | Producing country UruShi'l.?icquer Producing districts
conditions

A Domestic(1) Raw urushi Wonju products
B Domestic(2) Heated urushi Hamyang products
C Japan Raw urushi Iwate products
D China(1) Raw urushi Naemongol products
E China(2) Raw urushi Sumseo products
F Domestic (3) Refined urushi Namwon products

St
==

A Al

<

am
g

22 22| -4x -
2-2-1 HEEH
A=+ Brookfield Model DV-1+2 A}£3}o 33] =4 3% )

0B

2-2-2 ZHAT AH

oS = -k

FY % W3le USA BYK-GardnerAt®] Glossmeter Model Rivers Park & AF&-38to] 85°9]
BHEE ZAAG.



Azy Zurol Az 42 AxA(CR-300, Minolta Co., Japan)Z 33 #HE A3} =
A+ Hunters color value$! L3H(lightness), agt(red/green), b#k{yellow/blue)2.2 eSS
o, Yo A(AE)E Rhim 5019899 ol wel obg Aol o8 Faisich. £ AEE gho)
= ontrol# 2] FAEe) A} & AL Wy, AE gte] 22w Control#o] 498 x7}h 2

‘
M
O

AE =V (L-L')?* + (a-a’)* + (b-b")’

L : Degree of lightness(white 100 ~ 0 dark)
a . Degree of redness (red +50 ~ -50 green}
b ! Degree of yellowness (yellow +50 ~ -50 blue)

2-2-4 T8t 22 AW
FEFCIE 165cm x MZ 60cn x F4 03em)doiAe] £ao] muturgl Ajg2 v &
49 Aoz AAsAn. g durl(elD)E Agstel 244 X Az YnHEg
A smme 117) 2'¢ HAS & 10079 w5 ¥& $EG 2 9o Az nHo|Ls A
Holzel & 2¢ of 45°9 ZER A%3 HobFA wART oY Eae] dopgdE Ee

NS R YUE EEAES wase gosart

N i Hr
R A e

4

ANEF A+ - 94 e wF A5
92 &%) = &8 B;iﬂggf ;hij #A AT x 100

2-2-5 £ ot ™ AT

AR S B(15X8em)s) G2 HolE((F) Dae Young))E £0]3 Baker Applicator® 175um
FAZ 2% 12 24L 3 F Lex 25C 5% 80% A 2427 A=A YT e
22 =38ta £3o] &3] Az @ Fol fdel dolZE dol Yz 2 flel ¥ Ue
E9g IR ZRE do] Witk £ £ FURES 7X15m A2 A Ho ¥E #
oF 2em AE ElO]FE & O 2% 5°C, FE 65%°] 48412 WA At & =ute] AZ Y
£4& 25 BT, 5 65%c] 484171 2 1 A3 A= 1@71(H0unsfleld)v— A3}
o] 2gzo] 3em, 3F4 % 10m/minol A 0_%*7:}59% A4E&E 245

B ot lo

o5
2
o
>
i

2-2-6 fHA=AlZE 53

EAYHE FHUBOULR 8m x ME 15m) fo 22E& ¥ 175me 798 FAN HES
applicator2 X% thg % BT, 5 0%E 23% 2 Idx7lld =4AE Fgo=
i, &7t or vhHEob HAAYE =77 RE | ANBE dxATeR g

dff

2-3 sh5tx 54 AY

23 SolgE 4 I <ls) e 4dol glol
£R2d 2 2EFFY 5o 97 +¥, dudd 2 924, Gumd 2 oA, §3
&

T FFCOKH 1988)F pHE FA3sto] vz 430

TES F7I8We HEE o] §F EEN
F0

}\]_Q, )

309



gHa-7k+5k3] 2] 2008.09. Vol. 19(5)

=
A& o 1gS BFHol Fati 105~110To A 3083 7Fg st $F8(%)S Tttt

714X Bg)-AAA B (g)
714X 5(g)

x 100

_.4

2-3-1904 F2S AAT Ao FHLIL995% oLt
2 AN A5AE A A A
4454 e ARH B

=y =
GTEE e BERE 100mE sl 4B
1)

dg2e) 0mE e, B HolN A
2 YT Y= AFAR oy,

22 AR AHe A A

o NEZ G

o2RH WnE HABWE %

15mm, %o] ¢ 400mm, &3 ¢k 7bsta, N/4 $-2+3uts 4
AL HA% HARS 713 & "_:% 2 Z %%01 #*He x—iﬂxéi]f?}i 4 429 1~2mm7}
FHSA HAL W, FA FHBAel gl 2 ML BIEFT JAFL ASdo)] NI F

Table 2. The amount of urushiol in urushi lacquer measured by a titration method

Titrant | Urushiol content Titrant Urushiol content Titrant Urushiol content
(mg) (%) (mg) (%) (mg) (%)
0.6 14 1.7 41 2.8 68
0.7 17 1.8 43 2.9 70
0.8 19 1.9 46 3.0 72
09 22 2.0 48 31 75
1.0 24 2.1 51 3.2 77
1.1 27 2.2 53 3.3 30
1.2 29 2.3 56 3.4 32
1.3 31 2.4 58 35 85
1.4 34 2.5 60 3.6 87
15 36 2.6 63 3.7 39
1.6 39 2.7 65 3.8 91
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Table 3. The physical intensity and optical properties of various urushi lacquer

Types of urushi Viscosity Gloss (°)
lacquer’ cP Measurement conditions
A 1,680 S 3, 50rpm 836.7
B 50,040 S 4, 10rpm 88.4
C 1,504 S 3, 50rpm 81.2
D 1,123 S 3, 50rpm 101.0
E 386 S 3, 50rpm 91.7
F 787 S 3, 50rpm 985

*] Symbols are the same as in Table 1.
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Table 4. Optical properties on glass surface finished with various raw urushi lacquer

Types of urushi lacquer L a b AE
A 27.03 18.37 13.02 71.19

22.48 4.63 522 72.55

C 27.87 16.03 12.2 69.64

D 22.08 4.27 4.63 72.94

E 31.88 20.86 1875 68.11

F 24.05 8.99 573 71.65
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Fig.2. Tensile strength of urushi lacquer film. Fig.3. Elongation of urushi lacquer film.
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Fig.4. Drying time of various urushi lacquer.
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Table 5. The chemical properties of raw urushi lacquer

Types of urushi Moisture | Urushiol ng]g%eegz'lced m(é;t%rl{}al Laccase o
lacquer %) (%) (%) %) (%)
A 27.0 68 9.6 46 0.23 3.9
B 36.4 75 7.6 53 0.04 5.7
C 134 67 85 4.1 0.15 44
D 235 65 78 3.3 0.12 5.3
E 21.7 63 6.9 75 0.13 5.0
F 3.3 66 11.8 6.1 0.07 5.0

3-2-1 + 28

Table 5914 B uie} o), &3 FFA A A& YA FEo] 7HF *2 A

YEAHC) BolPon], 1 ohgol F3HE), FIHD), FFHAHAY wolAT £29 F
ded) we FBOE vLEE AL oj¥e TATh BF AL E AL 57
Arkete B4 Ar) Wl

R

o

-z

v

e

N,

i

il

2

=

7] giske] ol 718 FAFE sn
= foslol @ Holz AART. WA £EY R IS TR
de 34 3RFE UE £ At 3 OBFAHA), RMC), FFHD), FF4HE), @

o moh od ot o
Horr ot 2

AL BRTWB) BUES BASH, BIUA) 68%, RO
3969 #olQth FHAMS 66%E HAT GAA $EAL

67%, F=AHD) 65%, T=HE) 6
F& AZAHB)>TFTAHA>YEAC)>ERAD>FIZAHE)Y Fo At

Yoz ¥ 219 5

FALE FH FFTAHE)S AYstn, FFHA)0) 96%2A 7HE wska, AEHC) 8.5%,
F22HB)SH FIFAD)O] 4 76%, 1.7%2 v, TIHEIZF 69%F Btk FF4
(F)2 11.8%2 ettt nehy ddaE g3ddds 2A5FS $3MA) > 240 > &
ZAHB), FHAAD) > FIHAAE)IAT.

3-2-4 DA %

nFAe G Z
ou], GEIC), F=HA), &
o web nEd gFRelA
E)9] £l

o A

i)

=

&

e o of
A

o] &

R
o

F¥3 gona FZAD)ol 33%EA M F %
(E)2] o} FFZHE)L 61%9] THE 1Y
ZAHD)> DB AHC)> T 2HA) > FHF B >F T4t

4
(R

o

B
4

g

=

I

—_

)

o
ojft
oo
o

315



B2 7b3rE A 2008.09. Vol 19(5)

2-3-5 2t7lH o] sk
ga1Ale] g2 AFHE Table 5014 Be uie} 2o, &=iHB)7F 0.23%2A 7 A4 veE
goh 2 e EAHC) AA 015%, =34 (D) (BE)7F 244 012, 0.13%E vehdidch g
T SZAHE)L 007%, SFZAHB)F 004%2A 7 e g3 movh w3 F7hA) ko] &
e AL Fho AR B AoE AZANHE & TWAV e AeE Ak
ZAE FZAHB>FFAHADYEHCH>FFAD>FTIAHE)Y oo, d=54HB)
9)&tn FFhAl FHL FIAS>YEANHCO)>FFAY £A4E B AR RY A Fol
VRS FHetn ok g FIkA FFeR B FES >R A>T AL
FEH A

3-2-6 pH

239 pHE $#FAHA)o] 39, 4EAHC) 44, TF2HE) 50, FFAHD) 53, F71HB) 579
ol a, BFFAHEF)L 508 wark £3& pHe Wge] we 49 g9 zeo]E JHAEH,
EBolAe pH 7545 A &40 F¢ae] XN, Fdolidd pH 6.0~6594 AAE Rez

ng

239 ArFAQ BN EFS PRI sE AL 23 PHYRL ¥EA)

[e]
WA FARERS HElA 2ARE FFFFYUPARI O SEAE Fol AR
I8 FEAYR FONE FAHS —333}1 31% SEE Ga ) el £79 22
£ us gol, 70K
€3 IUB)E 7 3717} u}% Rl w3l 2017t 2w %‘01 s

>,
1)
e
f&
&
lije]
(@]
o
b
H
(RN
o
e
=
&
O{N
rv
@
2,
>
%‘1
e

(A) (B)

316



o] o2 wolt ¥FE| o
F I AT AE FAT + AA. 127 YLUO) £4L WA F79 P B 3
of QAT FHoE molt oBAY EYNUE BAY + AN BN A B
FETES $29 2R 2 olBd EYIVE BUY £ At Pue) vz F29 AA

3wl @ FEFEe Aok 4ABIE FHHA), FIUD), B>LE
HC>EIAHB)Y o2 BFE AY 4 AUt

4.4 &

FSTE WA U4 YUHAZARA AR oH 5, 4%
ARZAZA £, $FAE, 1Y, FH2E, G FF 5, Bl e 242 A

9 ARAZAD, BAE, AR, BADE, ARAE B, PIRHH 242A A0FH B2y
% GC/MS BAMWel Exgelddth F5H5 whgel os) FFV 42 F5FE Ao 32

AHE) > @A) > 24O > FFAHD) > #FAB)Y eM2 Uegen, AEH B
B7kel s AAF FHAE)T RO > FFHAHA) > FFA AID) > FIFAB) €9

p 44

317



=-7H3k3] 2] 2008.09. Vol. 19(5)

Aol BPel £ F4 TYNIHLY wES wapdA A=Y,

5 ZF3153

Rhim, J. W, R. V. Numes, V. A. Jones and K. R. Swaetzel. 1989. Kinetics of color changes
of grape juice generates using linearly increasing temperature, J. Food. Sci. 54: 776-777.

Lee, P. W. and H. J. Kim. 1990. Characteristics of hardening behavior of Korean Rhus
Lacquer by F.T.-LR.. Mogjae Gonghak. 18(1): 10-14.

=AY, A&, OIUF. 2006 ABH Yol ¢ $A} FETE, BILATHE FEUT
823, 228-229.
$32, $3E. 2001 2A9 A& B AF(1) - AAA - ARA YO BE QA £3

o 54 2 =% 54 - ZAF 200): 31-42
2

TFD, BHE, 2001 2] AAvIgo] B AF) - 2R g @E FASH L 1A
2 44 -, BA88 29(1): 43-51.

o2, AET. 1987, ¥ 2 A=A AY FAEAMA A 1@ FFEA TS 1503): 24-29.

AE5E. 2002. v =419 @Al FE Y He].192-194.

A . 1985, £.1-104.

AHEY). 1992, oK. KRB %85 . Pt 85-89.

AIBED), EBRFE, 1988, I 5 L 0JISHM & £ nAE, Bk tBF, No. 442, 56-63.

318



