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Drying Rate of Natural Paint Made by Rosin Using HORUS*!
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ABSTRACT

To investigate the drying behaviors of the water-based natural coating made by rosin during
drying, the mass transfer and optical change from speckle image and speckle rate were measured
and the relationship between two analysis methods were investigated. At a linear scale, the speck-
le rate measured by HORUS related with the mass transfer of coating during drying, and the
speckle rate at a log scale was included not only drying time, but also drying mechanism of coat-
ing during drying. Therefore, the HORUS was an available method to investigate the drying time
and drying mechanism of coating during drying,
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Table 1. Drying time with various coating thicknesses of natural paint using HORUS

) . Drying time Drying time Drying time
Cbatm%l;}gckness (linear scale) (log scale) (No mass change)
sec min sec min sec min
20 1338 = 156 22 £ 03 164,525 + 327 457 £ 05 184.7 31
40 3739 + 739 62 = 12 165240 + 259 459 + 01
60 5082 = 599 95 = 10 164,883 =+ 383 458 + 10 6059 101
100 8096 * 30 135 = 01 165205 * 123 459 * 17 9141 152
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Fig. 3. Speckle rate vs time of natural paint made by rosin with 100 um of coating thickness.

28 o] gdte] Axd AR89 HEAES
golstz] s Faz el W o = FomuactionAke]
3(b)== HORUS
pms. Y}l
48 e log =AU
. 719X speckle
1 A Aol HORUSY o]
Aol ofal] wha } ”‘J%. #AF o] do]A speckle im-
age®] Wlgtekol] gjgh =5 Yeli= gholtt, o]
e}k thg v]Eo] Hi= ghe o VM] f?@ﬂﬁ’i‘ﬂ
speckle image$] 70% o)A

2 39} Linear AA Yo A=

=
o 12 Q) Sakof o Axts FAstn $AT 4

O

) g og /\H]O]C’ﬂ}\ﬂ‘_ 1;<]_x40

o,
o
1o,
!

Al Fut

o} Gé A3 digk 2AE A3 5= 9ot

Fig. 3(a)ol Al speckle rate®] W&& AujgH,
dAE HelS 7bA AL speckle rate’t R &Aooz
sk A WA §-E 2 98 7k R e o
Ao 912 speckle rate® 7HAD AL ow Wy
b dofjub= F WA BRI A gog 429
st B e FAdste A WA FRoR A4

3 : z

Table 1¢] AA ¥ 747} 1338 +

), 3739 + 73.9%(6.2 + 1.25), 568.2 + 59.9%
(9.5 £ 1.04), 809.6 + 3.0%(13.5 + 0.1%&)% g}
L}



HakE = FREEhe] speckle rate?] 7HAE Eld
g Qe ol gk 271¢] speckle rate®] A= Fig.
2(2)9F 2(b)el M o] dFas FalME AWE &=
9 §AFERE g AdE FAT 5 e, &
ahd e o] Wabvh gl ak Aol A dge ke
o] Fi= AL Hol &Ae] APA FLAAYS &
o1gr = itk &, A Tent (2] HAZEIH A
(el algste e & 4

oA el A A w A pr—%f}? 2] speckle
rate?] g W7t vep A4 dvstrls oY
o}, zelu Fig. 2(a) ¢k 2(b) 9] OH% P% Al7ke] 4
B B gz A &AQ AigFe] fhavt o] FolAnn
9 e-e Eale] =R £Eo NN &A4 F
uhe A &Aoo dAlEtA g A WA pte ] S
HEl =30 oA SAe] A A STt
g fa9 St gEo] AR ETte] YRl Ao
a2 ¢l& speckle rated &7 % W37 Ve
Ao Q18 4 Qlu} Wk, oleldt ¢ A i
oM RS Mo Ae] MstE EO]% iﬂprv‘i'—

7}0}: F7] B
ol A 2] speck e rateol %
%01 GAZRS Rt Rt PR )

[e)
A A
X}%—‘ﬂ Zﬂﬂﬂ‘é% 3 FAUE FelehA RojFa

3} gpeckle rate’} %

7o, 53l 10

bRk o 7 Al HA HEoA iz okAdsE Hold
A Betd AL FAeE 2E5S welth Ax g o
BRol Al4xE F-toll A Fig. 2(a)¢) 2(b) ¢ A&
o] WatE AR A= REo s Jeh &4e S

o] Buliz A HoR B 4 vt
Fig. 3(b)ell A= Fig. 3(a)S log 271U 9 gro=
LERITE, log FFol A Fig. 3(a)e] HEred ol
A gelslr] el ‘”LOH et ks ¢4l
9] FE E:f}

& 2
A% 48] nAEo] i wgelekn ¥ 5
1o, 58 log AL M) Fekgolo] o
AR Q1 4160.5 + 104 33(69 3+ 1.7%)0] ﬁi7} n

7'7146'1

- ol - o)1

el

20

y = 1.06x + 0.59 (R? = 0.994)

16

12

Mass Change Method (min)
i

0 T T T T T T v T v
0 4 8 12 16 20

HORUS method (min)
Fig. 4. Correlation between HORUS and mass
change method.

164,525 + 32.75-(45.7 £ 0.54171), 165,240 + 25.9+
{45.9 £ 0.1~ 7}), 164.883 + 38.3%(45.8 = 1.0A]7}).
165,205 + 12.3%(45.9 = 1.7TAZH) & bt}
Linear 2242 ‘Oﬂ/ﬂ ) 742/\17“)] wukel Al ut

g} depxls Ak 2 log 2AYN A 40353
+ 85.0%(67.3 + 1.4%)9] & 7HAE ALE Urt
Wk, Linear 2714 7 A& stoll Mz =a2he] 7
of whe} HE:AIZe] AAEH AT log =AYl A =
fA S ol WAE xEsa Q7] W] =
BHEA Rt HaA T e Abo] 7 vERbAl &
25U mRAA e e YERE AoE 3%

2% AZRAIR gt glojAles AR S
NFEo® 152802 S, HORUSY %
3} %21 speckle image?] W37} gloj A= Al H & 7]
Fo7 39S W) AR 693207 A H
of Al o] Fo yepb= FoHA ®stE Faf
F 0 AU ARAE ST F s HeE #
el b g HORUSE E8fl d@dwistel w A
o}e] AL #9137 $18l Table 18] A3E &
th = Fig. 49] AooASE F-53815ch. oy, 7150
5i= HORUS®] A=A 7HE linear A& 71E2



steich AHFREE sl ZA17H4
HORUS®| speckle rate®] 32 %3 hneal A
Aol X 24w Az zkzte] dAATE y = 1.06x
+ 059 (R® = 0.994) 2 vEpyt o 2o Abahab
< #elst 4 9lct upeba] HORUSE linear 227
A9l speckle rate® S8 ZHE TR &4
2 AgWgte M2 ghe @1e ¢ qlrk e
HORUSF’ ol g3 ERO ARATL 849
e Aepdgiiinto] ofue} &Ale Tk o
Az A WA stE Az diate] A3
= d 8o HAN AzAE g o787 ¢
A= olel g Abustel Aok W} o] 9fol e =
rg—o] —E,—a] 7] ]x c1> /H =) *7]_ }\—]‘:: uJ ﬂa}ﬂ tﬂ@r
off wp2 ARAIZEE JEEHA S48t vudd P

Aol shvh

1” e
_Q
[‘i
_\AL

A

ot

mlo

!
7

o [T ol 2 12
2L

mlo

1

Lrﬂi}mmiér

+

4. 84 &

)
o

olg3to] AzE HAEHS 727
=}

1ol 12} AR sk Fale) A

Of¢
L
~
4o

e
Ay o
ol
"O
[qe]
o
)
[er]
5
jo¥)
GQ
ﬂ-]pd
OHﬂ
r?i
ol
42
a2
&
don
]
o

o150, % A Aol i
= 3}k

A3}, HORUSE o] & er el
$3) A AFEAIHS linear ’\ﬂ]‘”
15.63%(2.2 + 0.3%), 373.9 + 73.92(6

Z(9.5 + 1.08), 8096+?O
£ 0.1%) h log ALl A= 164.525 +

©(45.7 + 0.5417F), 165,240 + 25.9%(45.9 + 0.1
, 164,883 + 38. 3—r(45 8 * 1.0A17H), 165,205 +
(45.9 + LA o2 vy, dgdsts
Z4%F 7S 184.70%(3.1%). 605.872(10.1
092(15.28) 2 e} Linear =AY
ZA e AR E Bl AxA) b} 7]

AZE 9lom log AUl M) HAAIZE

ol
Rl

to 3@

¥ oo T e
LI

’\;aoi_?:gloﬁ,fgw
Ar <o ok )

[

w
- oo
o
o)

@
)
[
o
o
@

55 Be 22 oxl BN o o

~1 =

32,

,wfw
Hquu:

HE ot o =
:‘.’1:

=2

et

1
=
o~

Nej

il

o

c

Q.
o

Abgste] mute] FAR R 248 grof A 2

£ Yehiith, o822 HORUSE o] &3 g9 A
EAFE SA9 g B3 A siiinte] ol
g Ao T o] %o AN BAsE AT
S A9 d sy F2% WHo g Atgd

o] A= @R AL EA & EAT
21 (Eco-Technopia 21 Project) A el ola) 8]
o=

itad

1= 9

1 g2k FAKS M 5000-2511), %329 @A A
LI, H7h ol 2 FARR).

2. Tent A. and K. Nijenhuis, 2000. The film for-
mation of polymer particles in drying thin films
of aqueous acrylic latices. Journal of Colloid and
Interface Science 232: 350-3G3.

3. Amalvy, J. I, C. A. Lasquibar, and R. Arizaga. 2001
Application of dynamic speckle interferometry
to the drying of coatings. Progress in Organic
Coatings 42; 89-99.

4. Einstein, A. 1905. Uber die von der Molekularki-
netischen Theorie der Wirme Geforderte Bewe-
gung von in Ruhenden Flissigkeiten Suspendier-
ten Teilchen. Ann. Phys. 17, 549.

5. Brunel, L. 2005, Film formation analyser, Techni-
cal design report.

6. Dainty, J. C. (Ed). 1975. Laser speckle and related
phenomena, Springer, Berlin.

7. Erf, R. K (Ed.). 1978. Speckle metrology, Ameri-
can Press, New York.



