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[ Abstract] In this study, 9 kinds of bamboo charcoal coatings were obtained by
blending different size (150, 350 and 5000 mesh) of moso bamboo micropowder
charcoal made from earth kiln with vehicle (polyurethane resin) at various volume
concentrations by a micropowder/vechile of 10/100, 30/100 and 50/100. In order to
obtain the superior formulation of charcoal coatings with the best volume
concentration and micropowder size, the basic properties of various size of
micropowder charcoal as well as the coating, film properties and formaldehyde
absorbed efficiency of charcoal coatings were examined. The results indicated that the
charcoal coating containing 350 mesh micropowder charcoals at the volume
concentration of 30/100 had the best formaldehyde absorbed efficiency and the
balance of coatings and film properties. Furthermore, 5 kinds of bamboo charcoal
coatings were prepared by blending different vehicles such as nitrocellulose lacquer,
solvent-borne polyurethane, water-borne polyurethane, cashew and Urushi with 350
mesh micropowder charcoal at the volume concentration of 30/100, respectively. For
improving the black color of bamboo charcoal coatings, a white color and porous
diameter earth powder was used to replace some micropowder charcoal with different
micropowder charcoal/ diatomaceous earth ratios of 100/0, 70/30, 50/50, 30/70 and
0/100 (v/v), and 5 kinds of bamboo charcoal coatings with solvent-borne polyurethane
at the volume concentration of powder/vehicle of 30/100 were also obtained. The
coating and film properties of these 10 kinds of charcoal coatings were examined. The
results showed that among the various vehicles coatings, the one containing
polyurethane had a adequate viscosity and drying time, the best hardness and tensile
strength, superior adhesion and formaldehyde absorbed efficiency and possessed the
balance of other film properties. In the coatings containing solvent-borne
polyurethane and with different micropowder charcoal/ diameter earth ratios, the
viscosity increased and the drying time increased with increasing the dosage of
diatomaceous earth. Meanwhile, the hardness, abrasive resistance, brightness and
chroma increased and the gloss decreased with increasing the dosage of diatomaceous
earth. The film containing the micropowder charcoal/ diameter earth ratio of 50/50
(v/v) had the best tensile strength, while, the one with 30/70 had the best solvent
resistance and the one with 70/30 possessed the highest formaldehyde absorbed
efficiency. All of coatings had a superior adhesion of 10 grades.

[ Key words ] Bamboo charcoal coatings, Micropowder charcoal, Volume

concentration, Vehicle, Diatomaceous earth.



- %2

Bp P RAFERL €4 g 2§12 CAS ;s » 178 k- B R =
BN SRt porgrs A L g T s 24 R RE e TR
FHREA B4 20040 FEF 2020025 FlE F 020075 # %

A 519945 % J& » 1999 ; Asada et al., 2002 ; Wang and Hung, 2003 ; Mizuta etal.,

=

= T

FN

2004 ; Chan et al., 2008) > + . TERALER Y angqd -

| d
e

e
<
+ A

SE
3N

r RGEALZERF RTREOE R ARPEF R A FEAE RPN

e

BRI ER R LSRR A SRR S R R i BE AT ARE
FHERBE2Z LA KT AP E o bl HRE T DY IR G M 2§
THFT R TEATR T ERAERN RFEERE A BTN SE P E
H 2 gdens 2 ’#iim R CR R e LRl & e e ST
FEUE S o [ R A B A B KA o B AR AR B A

SHRE G RE RS AR b bR g B

mh

Qﬁi‘}«m‘f’ ’Fﬁ‘}i s f‘i\l—’!’!iﬁ Hb ’ r*d]
AR E AR FEMEOD RGN BERBEFAY 0 B REFS
BRY BT - F AR e Pt BF R Ak R § & 2 (Diatomaceous

earth)bs 2 =7 RV fe & - AT © REHPFS 27 (744 0

-~ EE
(- )i#s

lighFro R d a8 Fsri ikt £ 4 F = © (Phyllostachys
pubescens, moso bamboo)fic#s & > 4 = 150 ~ 350 2 5000 mesh -

28 Ak @A 1754 glem® s 0t £ G A% 0.62 mig 0 P B A F Rk
Ao

3.8 ¢ &L ()R i g2 2+ (Nitrocellulose lacquer, NC 3=+ ) ~ (2)i% ] 3] &
17k ¥ B4 fig (Solvent-borne polyurethane, 72 &1 3] PU~ = % 4])> m + 2 8% 42ptp
FHEEST ~ (YRR =L T B (Water-borne polyurethane, -ki+ PU ~ - %

4



A) BEPATE S E 2P S (4)F Lk (Cashew) » P A A Y 2 —HhF g A E -~ (5)
4k Urushi) » pp ivs £ %75 122 o
4354 ¢ ¢ 3£ F W Z 1(Picea engelmannii; white spruce » 7 -k ¥ % 12%) ~ 3t
BE YIS o
() b RIEF F 7 Hob RAL T A 47
1. pH & : f= ¥ CNS697(1965)1 % * 75 at (4 4)% 698(1965)1 # * &+
FLOB B) e sk 2 > Bl RS R 2 Fhak B 0 TRl 1 g B~ FIRMEFLE 40 ~ 37

2 Ak 30 mL > 3 K E R GRARE > R 5min FAEEEF o B

\4

R7% 7% » 12 Suntex SP-701 pH meter B €2 -
<% 447 ¢ * Elementar vario EL I Heraeus CHNOS Rapid F002 ~ % 4
17 i% (Elemental analyzer) » :&8(C)~ a (H) >~ F (N) ~#(S)E 2 £ 247> T & T
AP ERBEFO)FEHERF A 0 O(%)=100—(C+H+N+S) -
3.Z % A& & * Micromeritics Accupycl330 & & & Bl Tk > fI* 4 F B #F
P FRIC MMM R DR LT TR Ao R T T RE R R
F ¥ % A& (Solid density) & » & f 5 E B A& o
4 o FF B HEIYE S L Rk R 100°C - fa ek 48 hro £ v 350°C ‘T
{s > 41* Micromeritics ASAP2000/CS-05 » ;i » Ny % 77.35 K ™ jp| 2_# |7 /§ »= ¢
WOH D X R AN BET AR TV A G ETHE S .
(2)7 B RMIER 2 Mol RIS D R G230 fe
H#-pcks # (150 ~ 350 2 5000 mesh)/& ¢ #&|(PU #% #L)4 @] iz 10/100 ~ 30/100
% 50/100(VV)- bz & » £ e » 28 2092 PU & % iR &3 #] (R F % 4) >
Heidolph DIAX-900 #7445 % 8000 rpm T # 4 10 min = » X 7 9 f+ R E AL -
()7 F B &M% REA LB
Bepcks B & ik 30/100(vIV) Bifie & 0 E 4o~ B R RIEHA 20902 &
* ﬁr%ﬁ | » 12 Heidolph DIAX-900 #f4x 1% & 8000 rpm T~ 34X 10 min = > £ ¥

5 6.5 R H -



()7 I fchs fl7 e 2 o O P2 3 e

v AR 2 B 4 OB Ak /B ¢ A2 30/100(VIV) b o MRHs
B i ficks AR 3 2 =100/0 ~ 70/30 ~ 50/50 ~ 30/70 % 0/100(V/V)Mt 58 & » 4ok
WL EE > L @5

(7 )& AT~ 47

LR A (B 29 %48 » e wE 2 sREREY > R385 AR HHE
HEZ - § ~ 10522CH#R AR EARY - B2 BB > AR F Y 440
IHECRLFEHELE  FRTANE 2 o

TR (% ) = (g is E BEPAE) x 100

2.

Dh

LR %8 28°C T » 14 Brookfield viscometer RTV ) iw ## ;% Ak & 2 ip) 2
2. Hix% cpse

SFCWRRERE LRGSR s IR WA I 0 B R 5 250pum 0 7 E SR
T2 GO e AR AR TRERT ISR BT R R R AR
B I PR o

(= )& F A 45

1.4 & @ 2 DIN 53157 2. Konig #ic4& 54 # & 3+ (Braive Co.) Bl 22 > 11§/ 5
Hix  #2 9 p 2 10 84 Ti52 -

2.7t B 4444 1 12 Taber Mosel 503 Abrasr i B 285 58] 2. » # * CS-10 5L
Eit > J= & 500 g » 1000 cycles ##™ » #rdp2 £ 8 - F A RP T 3RS E
Tia7 o

3P W B R G ARAL A 2 s | R R R | 3
Al gy B2 %R 5 10mme £ & 5 40 mmo v 8RR e = R E S 0 ¥ jedk2 o
£ 4 22 4% (EZ Tester » Shimadzu Co)plz 2+ # 33 & » . ® i B 5 5
mm/min > FFE40mm » B~ 10 $ 3 SR T E T30z 0 W 5 R E N 4T

¢ 5 A (Kgflem?) =pL s £ /8 5

EARE S S g SRS U N L LR

6



B E % (% ) = (W £ 2/40)x100

4. F R LB Bo kF R P T2 0 BT RO A AR T 1 Pacific

Scientific Glossgard Il 60°Gloss meter =& % & 2+ p| 2 2. » * F ¥ pl 2 10 g-f L35

B ¢ M LA AR A IR Y 0 & CNS 10756 K 6800 2. = 3% i if]
T2 By EREREZL10-864-20 FFEF PRI GE TH2 o

6L B M GBI L 2 AR H g Y ALEL o
BEP A BiGE R P85 B E (Soxhlet extractor) » 4r > 250 mL 2. 3
Ao v pFlre 4z B o 6hts 0 L RRREAE0C Y 2% 4ho
FRAMZ2EFCHFL I TP EERER TS AR LIFRL
T iaz o

TRTF () =miFtetwsicet (9)/4% R £ (g)x 100

1REE A H7(TGA) @ B G gh I b 20 & fdpe A 1 s » =
0.5mm? 2w > B35 A 4Y » @ B A AR ANRD A4S P LT 2
hF F BT 0 MEEE A 17 &k (Perkin-Elmer thermogravimetric analyzer Pyris 1)
AT R £ R RV A0 B R 2 R50~700°C 0 2R & 10°C/min -

8.9 fE ik e MALIL2z=2>B3tiFHEE? -8 » 089 %%, L1
» 5% FER R 20 uL 3t g ¢ dpdhe ¢ oo 2l 1 X880 ot T AR R Mie e
# (KITAGAWA, No0.171SB, ks it £ 1 £\ 2AL)RI 27 fER AR » PR A

1773 7R AR Bk T R pEan gk o

2 B¥Edwm
(= )7 BRILE 7 Pk LR
PR d F Mol g2 AREEAeR 1 AT S AT Mok RIS T dk 1 0 350
mesh —F{ g :£ 10.13; ~ % & 7 & 2 350 mesh —‘gﬁ;ﬁ i 87.15% H &1 5 X 84%
NP OoRTARKRIIATRORZANEREPE - 2 kB X e Rz B

7
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Table 1 Fundamental properties of moso bamboo micropowder charcoals with various
particle sizes

Size pH Elemental composition Solid BET Micropore Pore
(mesh) value (%) density  surface  surfacearea (by diameter®
C H o? N S (glem® area(m¥g)  D-A)’ (m%g) (A)
150 9.67 8527 193 11.18 0.85 0.77 1.5536 156.47 135.65 34.86
350 10.13 8715 093 980 105 1.07 1.6870 198.45 245.87 39.14
5000 9.39 8383 263 1234 069 046 1.6081 288.93 286.26 37.65

Note: 1. by difference
2. D-A: Dubinin-Astakhov
3. by BJH method
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Table 2 Coating properties of charcoal coatings with different particle sizes of moso
bamboo micropowder charcoals

Coating Solid content Viscosity Drying time
Size (mesh)  Volume concentration (%) (cps, 27°C) (min)
(%)

10 53.2 237 135
150 30 55.3 267 50
50 66.0 397 38
10 56.3 230 88
350 30 60.5 277 88
50 65.7 414 33

10 54.3 216 175
5000 30 57.7 233 65
50 62.3 530 50

PU 53.0 306 220

2. W

FAREATE AL AR E R Tt 32 & 497 5 A5k
B PU SR G20 2 W2 402 %A & 5 TT seCo i oo v RO R 2
AR 3SF PU LK LIS 0 k4 150 mesh ~ R4 R R 10% K AT R AR 0 i
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FLiof PU #ALE L £ > hdp ke /s T 0 150 2 350 mesh % 2 4 e Rk & £
# 3 + > 1 5000 mesh & Rt g f Rk R F 4w B RL > 4o 30 2 50%F
EAAEFE953mg; ~ AR A ER T 0 BEa B Ok ARIEH 4@
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Table 3 Film properties of charcoal coatings with different particle sizes of moso
bamboo micropowder charcoals (1)

Coating Hardness Abrasion Tensile Elongation at

Size Volume (sec) resistance strength break

(mesh) concentration (mg) (kgf/cm?) (%)
(%)

10 30 27.35 140.5 34
150 30 55 29.47 113.4 4.0
50 59 25.85 147.1 4.2
10 55 31.75 224.3 5.1
350 30 54 35.07 187.7 5.7
50 53 27.07 132.0 4.2
10 60 33.77 172.8 7.9
5000 30 55 53.00 236.8 8.4
50 64 52.20 151.3 6.7

PU 77 18.35 338.4 12.6

4 ok A ROR ALY 5000 mesh 2 i e & 10%2 7 3 B I R S0RE
PUE S 14 5 1% > 2 7 3k hc 307 SHAERH o 7% 2L4EF » ~ ip
i BT MR A g L TR R 4§ 2 ABR S e B 10% 5 b

& <t 150 ~ 350 2 5000 mesh ﬁ\iﬂi%iiﬂié\ Bl R 3641 2 79 0 X AT

353 8 F s b2 ki £ 3 5000 mesh ﬁ Vi 10 %
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Table 4 Film properties of charcoal coatings with different particle sizes of moso
bamboo micropowder charcoals (2)

Coating Gloss Adhesion Weight retention

Size (mesh)  Volume concentration (60%) (grade) (%)
(%)

10 36 10 69.4

150 30 38 8 71.6

50 11 10 73.1

10 41 8 70.7

350 30 20 10 2.7

50 14 8 73.7

10 79 10 67.5

5000 30 38 10 69.3

50 32 10 2.7

PU 74 10 63.2

12 350 mesh & b o Hcks © R ~PU BMER L fafe s v R A2 SEE A
17 (TGA) 2 H#c# & £ 4 17 (DTG)A wl4c@® 1 2 Bl 2 #tn » @ & fidtk2 L §
A S BRI A4 5o d 2 5 @A, e TOOCH » ik » Rz B E 4
e T 2 B b @ 4e % 0 5400 150350 2 5000 mesh 2. £ A F F 4 8] 5 93.92 -
89.72 2 84.97% ; @ 4 PU B A4S #ifamd » HA T F 1 1.94%; % 54k 4
JE Mk & RO A2 B G S IONE AR R M 4o @ $2 8 0 12 350 mesh % B o 48
# k& 10( 5% 350-10)~30 % 5002 % %A § & A w5 13.35-22.98 2 36.79%
A fApFAREAR R R T 0350 7 350 mesh < BB 2 B A T S0 A R R 30%
# » b» 7 150350 2 5000 mesh Aotz v & 42 % e F S 4w & 22.20~22.98

%2 17.68% -

4
a

X R 12 Rl 22 TGA &2 DTG & ¥ 15 1 jick

b

R
i & EHTAGRE > B PU R 350 2 400°C At P AE 2 B AR

05 B AR TMM

W A% & PU 2 ¥fia ' & (urethane bonding)2 " % > @ & | 5 B4 PU & + 2
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“# j#(Desai etal., 2000) : & 7 4e ks A7 R B JRE S0 A 0 2 f AEHLAR
R H A AL AR B S R AR 4o PU B o
HOTEE TR R

o TGA # & Onset i & ¥4 130 5 PU 4

Ao PU B A B A L AF B % TR o

350mesh#4r & &

350-30

% (%) — —

#6PU % Bt

a00
eeeeeeeeee %)

Bl fekbs R ~PURSE 2 PBMERD REMZFHELH LY R (350

mesh)
Fig. 1. TGA curves of micropowder charcoal, PU film and charcoal coating with

different volume concentrations.

350mesh#4r i %

350-30
350-50

Derivative Weight % (Simin) —— ——

350-10

#6PU% B

a0
eeeeeeeeee co

Bl 2. Hok v RSPU %R 2 RRAER S REF 2 FhcfiE454 ¢ & (350

mesh)
Fig. 2. DTG curves of micropowder charcoal, PU film and charcoal coating with

different volume concentrations.
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Table 5 Parameters of TGA of charcoal coatings with different particle sizes of moso
bamboo micropowder charcoals

Coating Onset Residue
Size Volume (T) (%)
(mesh) concentration Charcoal coating Micropowder charcoal
(%)
10 290.2 6.99
150 30 289.1 22.20 93.92
50 289.7 28.26
10 298.0 13.35
350 30 279.8 22.98 89.72
50 275.1 36.79
10 297.3 9.25
5000 30 302.1 17.68 84.97
50 284.9 26.58
PU 304.0 1.94 -

B AR T RERE T FEL R R 0 AREH R PR ALILZZ2RF R
g o RN BT L PUBRE B RER S 089 ¥R~ FANEHE ¢ 2
7 PURY €387 RgRApR 2 ok k0 £ #-5%7 fEisiz 20 pbii »
E9 1Al Y o LAt g R JIr B BREY R o
0 RAHF 2 A RETRETEER BHREFAL 6977 ARE @R
B2 g kT FERA G 30ppmo e PU B AE v g £ i Bk RS
m 23 ppmo @ el B R EALE o T EERR ISP B K 7 Aok &Y T 2 M
ERBHT ppz ek T g - 22 R H P o 350 mesh 2 #84% k& 30%
HF B2 " pER R 8.5 ppm o AR gt e 2 7 ROEEET BEG B i 2 s
F oo X FERE A 7 0 0 150 mesh 20 7 R AR E T BE R B2 2 R a4 0 BT R

SOREpTRs T2 VR R AR PU ORI S RO TR E T FEZ SR T
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SAEH g R 4 Ak 0 2 350mesh & & 6l $PU %47 £ 1030 2 50%
PEEER S R s 2014 2 85ppm s X APk AR T ET ,,}«»JJ_\‘} 4 T LL
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HLE 5 8.5 ppm vt A T R R Y e PU BORCR f e  TOpEh  E SE
(60 T MR F RID G BB Ak 0 BRI IV R A R 0 e R A
FATS G T FE2 H A 0 F RS HOR B Y > FIR R G T S0 8 2 2 om 48
wd RENEHEEY O HOE P RAEZPAERF SRR BFRA (L 2)R
i L R P FEATIR o

% 06 Mol R ~PURZE 2 RRAFER SRR T Rk

Table 6 Efficiency of formaldehyde adsorption of micropowder charcoal, PU film and
charcoal coating with different volume concentrations

Coating Formaldehyde concentration (ppm)
Size (mesh)  Volume concentration Charcoal coating Micropowder charcoal
(%)
10 9 19
150 30 10 12
50 9 12
10 19 20
350 30 8.5 14
50 14 8.5
10 12 22
5000 30 14 15
50 10 10
PU 23
Blank 30

(27 F B & B% ROE#
Lig 2
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R dTEd G2 R PUSCERERE6hr x ez g P eng 7§ PR E
Whlent L8> Bz @R {E 10 hr a k=3 PR &2 8 FlZiAprk
FEIBEF - RCF R R AP e R B F PR EF
Ffv > Hypigpr g £ » 2 24hr 2t o

7 2B R D RG22 R

Table 7 Coating properties of charcoal coatings with different vehicles

\ehicle Solid Viscosity (cps) Viscosity (cps) Drying time

content (%) (room temp.) (room temp.)? (hr)

Nitrocellulose  42.8+0.2 1281 458 0.2

lacquer

Solvent-borne  68.5+2.3 300 267 2.0

polyurethane

Water-borne 37.3+0.1 78 40 6.0

polyrethane

Cashew 74.8+0.9 5560 6010 10.0

Urushi® 63.0+0.2 -t 11200 >24

Ll ARARR B R RIE o
2. & %;‘,’F e R 2 B4 RAER o
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Table 8 Film properties of charcoal coatings with different vehicles(1)

\ehicle Hardness Abrasive Tensile Elongation at
(sec) resistance strength break
(mg/1000cycles)  (kgf/cm?) (%)

Nitrocellulose 6245 212411 - -

lacquer

Solvent-borne 80+4 14.2+0.9 206+19 5.9+0.8

polyurethane

Water-borne 46+4 13.0+£1.0 6846 8.4+0.9

polyrethane

Cashew 51+3 20.7+0.9 95+8 4.6+0.3

Urushi 45+3 20.5+0.3 966 7.340.5

R AT SR

EHECEER GG o d WEARIPUFEMZE L LR 0 T B EFR

H:

o
Bz

—x\

FAIERIE o EFEM e B R AP 2 KR LA RER G B

<

2 kER  BMA PU F2 0 g LR 2 A PU K



3721085 B 3465 R i 8 B sz K o i At IR (v 1Y

LikE b BEFRE200m A F oK PU 2 ARG 0 BRI E
Mo R HGE R R FINEFEFRAESME T L AR5 A AL R F
FH26 0 TRV AL NC g+ # R FNIFE S R 2IVRE S D
AR AGHE LN (b k- HARFE S AP EF T 5 253%
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29 7 REBI RS RGRZ R (1)

Table 9 Film properties of charcoal coatings with different vehicles (2)

Vehicle Gloss Adhesion Impact Weight Formaldehyde
(%) (grade) resistance retention  concentration®
(cm) (%) (ppm)

Nitrocellulose 240 8 10 25.3+0.4 8
lacquer
Solvent-borne 1542 10 10 74.2+1.1 6
polyurethane
Water-borne 10+2 8 5 68.6+1.1 5
polyrethane
Cashew 3945 10 20 70.5+1.3 13
Urushi 5+1 8 15 76.4+2.5 7

Plz Y R U FERA G 23ppm v R B 4 A2 ok v R F 5 3ppm e

17



e bt L AER R EEE > p A PU G B A B R ER S B
REGTRMEEEE AWARZPYSARE ERREL H L R4 2%
Mprrk s X MR gREE Gy HAFRE R H AF 2L 24 A @ p XL Fpt ARkl
PR FIVHZY d R BRIs O A RO RE I AR E RS 27
dA O UFHF A DRGSR R T e ARl PU B¢ R iR R

B 4 A 30/100(VIV) z vt ) > ks R R RS A R GIIR & 0 $EH Rl
/ing,]vj_gr o
(2 )7 Bk & RIF e d v b2 7 g

BB B G AAA PU S b R[E F #I=30/100(vIV) 2 v R LY 5 B4R 30%
2_ & &k 7 RIF % 4 =100/0 ~ 70/30 ~ 50/50 ~ 30/70 % 0/100 (v/v) % 34 fe 2. %
FLidded 10 #9557 o % 100% % * fichs + R 2 AL F A HF 0 4 64% 2+ 0 H
g2 BAS LR K K5 60%: F AR R 1 230 Hp rwfh;gfﬁms £ 116.8
CpS* 2 {67 M 2 R B AR THEZABR S VAR LB EREAHE
¢ M2 fTE G M oMok O REE S B ST R Rk o GRS o AR U
Flicks @ R $HA A Al PU e & s > Bt b dac ok i AR R R
AR A LG RPN E L Aen R 2B

210 7 Fck © R 2 0 b R 2 R
Table 10 Coating properties of charcoal coatings with various charcoal powder/
diatomaceous earth ratios
Charcoal powder/diatomaceous  Solid content  Viscosity (cps)  Drying time

earth  (v/v) (%) (room temp.) (min)
100/0 64.2+0.6 116.8 100
70/30 61.1+0.3 67.7 105
50/50 60.8+0.5 60.4 110
30/70 60.6+0.4 63.6 120
0/100 60.0+0.3 61.6 120

g REALE S B LA PU S 4 AE ¢ H)=30/100(V/V) -
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Table 11 Film properties of charcoal coatings with various charcoal powder/
diatomaceous earth ratios (1)

Charcoal powder/  Hardness Abrasive Tensile Elongation at

diatomaceous earth (sec) resistance strength break
(VIv) (mg/1000 cycles)  (kgficm?) (%)
100/0 55+3 36.4+7.7 225.5+27.5 6.7+0.6
70/30 50+2 34.949.9 229.8+14.8 5.9+0.1
50/50 46+3 31.645.3 247.2+37.2 6.0+0.5
30/70 43142 31.445.0 129.2411.2 3.240.3
0/100 41+2 31.8+2.7 180.4+3.9 6.6+0.3

LA RGEAE S A G AR PU ok kB ¢ &=30/100(V/V) -

B®NEES e o Mk A P &2 =1000 2 %R 24 > HPRE G
2788’“{5’@?—4/;‘4\1%@4‘151 /#ﬂg_ﬂgﬁ;‘i‘aét s ﬂrﬂ?iﬂg_ﬁq% y e df’/ﬁ;J T%E

Ew@ 4D T0% > B @ R LB (AL%)EH 4 19.74 (47.62—27.88) » B & # d
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Table 12 Film properties of charcoal coatings with various charcoal powder/
diatomaceous earth ratios (2)

charcoal powder/ Brightness Chroma Gloss Adhesion
diatomaceous earth (v/v) (V) (©) (%) (grade)
100/0 27.88 0.72 2910 10
70/30 28.38 0.92 2612 10
50/50 30.32 1.23 14+1 10
30/70 47.62 4.05 11+1 10
0/100 81.97 7.05 210 10

A REAE S B LA PU 4 A ¢ H)=30/100(V/V) -
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Table 13 Film properties of charcoal coatings with various charcoal powder/
diatomaceous earth ratios (2)

charcoal powder/ Impact resistance ~ Weight retention Formaldehyde
diatomaceous earth (cm) (%) concentration®
(VIV) (ppm)
100/0 10 80.8+0.4 9
70/30 5 80.3+0.7 1
50/50 5 84.345.6 8
30/70 5 85.1+0.8 7
0/100 5 80.3+0.4 5
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