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Influence of Weight Ratio of Black Colorant to White
Paint on Light Reflectivity of Coated Surface

RAN Maoyu

(School of Architecture, Huaqiao University, Xiamen 361021, China)

Abstract; The black colorant was mixed within a water soluble white paint by different weight ratio to form
several mixtures; the mixtures were coated on cardboard and naturally dried to produce test samples. The light
reflectivity of each test sample was measured and calculated by the disc-luminance method, validity of disc-lu-
minance method was also verified by comparing the measured results of same sample in different conditions.
Based on the Kubelka-Munk scattering and the Lambert-Beer law, the calculation model of the light reflectivity
of coated surface was deduced, and the measured data was fitted by this model. It is shown that the calculation
model of light reflectivity for coated surface can be well used for the fitting the measured data; the calculation
model or empirical formula presented in this paper can be used to guide the mixing of black colorant within
white paint to obtain the coating with desired surface light reflectivity.
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Tab.1 Label and weight ratio of mixture

ek ok Koy

et e e T REILY% wie BRI % mie BRIV
1 39. 760 0 39. 760 0 0 15.244 1 38.290 0 24.5359 61.7100
= 39.761 0.023 39. 784 0.005 1 0.012 7 15.224 5 38.2679 24.5545 61.719 4
3 39.795 0.094 39. 889 0.020 7 0.051 8 15.237 5 38.1998 24.6308 61.748 4
4 & 39. 735 0. 200 39.935 0.044 0 0.110 1 15.214 5 38.098 2 24.676 5 61.7916
54 39.775 0.281 40. 056 0.061 8 0.154 3 15.229 8 38.0214 24.764 4 61.824 3
6 £ 39. 781 0.375 40. 156 0.082 5 0.205 4 15.232 1 37.932 4 24.841 4 61.862 2
7 39. 781 0.562 40. 343 0.123 6 0.306 3 15.232 1 37.756 6 24.987 3 61.937 1
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TCOTFEIIURS A R B ARAR VTR B EL AR 9 15 em (BB i T 0RE TR 5 K70 LT B S BUR IR Z 8
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Tab.2 Weight ratio of black colorant to white paint in coated surface

IR 1# 24 3 48 5% 64 =
w( k) /% 0 0.033 2 0.1355 0.288 2 0.404 1 0.538 5 0.804 8
w(FEERD /% 100.000 0 99. 966 8 99. 864 5 99.711 8 99.595 9 99.461 5 99.195 2
n 0 3.321X107" 1.357X107% 2.890X10°° 4.057X10°° 5.414X10° 8.113X10°°
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Tab.3 Measured result of light reflectivity of different samples and verification of test method

O H=36.3 cm (¢=11.674") H=62.5 cm («=6.843") _
¥ Ep/lx o0 Ep/lx 0 e o
1+ 229.93 0.999 3 78.07 0.978 5 0.988 9 +1.05
2% 181.63 0.789 4 61.93 0.776 3 0.782 9 +0. 84
3 146. 03 0.634 7 49. 67 0.622 6 0.628 7 +0.96
4+ 110. 27 0.479 3 38. 10 0.477 6 0.478 5 +0.18
5% 101. 30 0.440 3 35. 17 0.440 8 0. 440 6 +0.06
6 83.13 0.361 3 28.97 0.363 1 0.362 2 +0.25
7 71.07 0.308 9 25.06 0.314 1 0.311 5 +0. 84
LUOLISILIS®L)
3 RRREARSEMIH R IR B %
" - *OeOeOC T [I1Z
Kubelka-Munk B, Gn & 3 fras. B 3 /. T 1T )°.° ’.b‘.b’.’o‘. d)l( J, h
SRHIRE X AR AX B R R EIEA BRI R LM T et Se ety ]
Sy TR T B RO T R T AR TR T (9T et et TetTe e fi Io

RO T, T, AR BUR T AT fE dX SRR i e
U I Sy X B 55 N B SRk N T X e Ll LLLLLL L)
o R T 1 6 0B . B8 €6 RS R 5 2 B A 0 K13 Kubelka Munk S5 H0R
@%ﬁ*ﬁxiﬁ‘ﬁigﬂﬁj{gj{/ﬁﬁﬁ EE %%ﬁ*ﬁﬁ\ﬁﬁﬁgi’g/j‘]‘f&" s Eﬂé Fig. 3 Kubelka-Munk scattering model
S5 1 P 0 00 £ 7 10 1 O O 3R 50 K RSO 50 S R,

FR4E Kubelka-Munk SOH T , 762 35 W) U By 3 48 25747 22 5 10 70 5 I7 1 6 96 60 1 F i) I
{9 1T 2 T 1 1000 A4 i 15 160 B e 98 B B2 S R 0 S8 5 5 M g K
UM RS BB B o 406 MR X AL RS 2 0 b 0 ST 2 O R T T 6 S 3

WP K S™ . 25 K
p=1+E— JE+n L, D

VAR EOORL S B @R LT AR 5000 o, My BTSRRI Vi F VR B V.
) S8 €0 BU0RE 5 00 ORE 9 T AR R B 23531 Ay
C, =V,/V, C,=V,/V.
WIZ T B ORE 5 B @R BTG L5 AR B B U 2 T Y &

n— Vire — nG
Vore  7.Cy'

BT oy Ay, AEM .G RMWEZE b B aE0R S E PR AY B B EL -5 58 R EURL A R U L
WAE L. 2 k=7, /7, » R AT LI E R

(5

%:hn (6)

W U 2 0 R B 6 B0RE 5 8 ORI 4 BIOIR R AR 8% Lambert-Beer 2 A, 43 B 2 H 8 000 6 19 T

WA 55 9 T AR RRLMR B A B s TR 2 R 8 OB ) TR M R B Ko C 5 R R o BRI 43 B 2R Hh s o 6 Ol 1)

RO 2R 05 0 0 A R R B A E L O 2 R ORI O R 8k SocC. L R R H K/S 5 C,/C s
n Z RIS R, B

K C,
§—kza—k3n. (7)
KD by sy Ry HEAH B B 3 CDOARA SR (4) 15 B 0 J2 21006 I 55 5 e B 22 8] 1) 06 R AR AL Sy
o=14+an— V(b4 min. (8)

AW anbe B 8D [ I 52 58 Kbl - 56 iF i Fh ¢ R A6 4 f) 1 4 1.

http: // www. hdxb. hqu. edu. cn



810 T NI = = N N ) 2017 4F
4 FTHHEFEUES5ZBITEAR oo
0.80]

KR 3SMARDOERH R P HME e SR 2MERKYES

WHERERCE w A OBE  BE8 R mE 4 s, h ool

B 4 A] 0. S8 B s 28 (8) LA A0 24 2l L A 56 R EA ool

F)0.998 873. ¥ M IH % ¥ « =55.151,6=153. 43,¢c= '

798. 86 [R AR () IEERM L R ALK TH RN 00 0002 0003 0005 0006 0007 0009
p= 1455150 — /(153. 43+ 798. 86mn.  (9) B0 R R
2001, (9 BE b A [R] )G S 33 2R 1) 2 1 o Rk d WIR NI BT H % &

Sl B2 {5 e Fig. 4 Relationship between weight ratio and
light reflectivity of coated surface
5 #ie

1) 1P 18] 48 88 30 00 2 97 A0 T 0% IS AR 30 A 0 2 o it P R T B

2) #F Kubelka-Munk # 5 fl Lambert-Beer & . 4 5 H (%) 1 )2 32 10 't [ 5 2R 55 240 (008G i i 1

FUAY S AR RESAR A 3t 400 S 0 K 4l

3) R BB R B 2 50 o0 ST TR T B G OB S R GRS IR & IO L A5 T R A 3R T RSt

5% 3 H
[0 A% e . R R 5 e (B AR LM bt o [ 47 9k R L 20085674,

(2]
[3]
[4]

[6]

[7]
(8]

[9]

[10]

F G TLIRZ. —Fh ok B W RHE 07 I M FFE ) ). BUAR IR 45 1256, 2011.14(5) : 14,
R TR S IML )N A BT R A S AAL L 2008:310-311.

A N R IR A B A £ R v B g R 2 A . SRR BRI AR vE . GB 50033 —2013[S]. b at
F 0l R AL . 2012 15-20.

Hp A N B SR [ A G R S RS, b A RS B AT e IR T AR . GB 50034 —2013[S]. db T b E
LTk MR At . 2013:15-16.
PR T RN A B TR LR 28 2 Bk N R T 5 B A A Y BB [T, AR R 2 4 (A R B0 5 2002, 23(3)
272-277. DOL:10. 3969/j. issn. 1000-5013. 2002. 03. 012.
V92206 A A= Be . S LML bt « o [ g 50 ol i At , 1987:126-128.
PR TE R AL B HOb R R S 2R BT 5 W3R S B K Oy vk 0. AR K2R 2R 3 CA AR B2 D 2013, 34(1) 1 96-99.
DOI.; 10. 11830/ISSN. 1000-5013. 2013. 01. 0096.

B 5 A W B R o T R R 2 R T . s v R T R IR A 4% 4 . GB/T 3978 —1994[ ST db3T . o B &5 Tl
kL . 1994 . 2-3.

KUBELKA P,MUNK F. Ein beitrag zur potic der Farbanstrich[ J]. Thech Physik,1931(12):593.

Hp

(REHRE: KRS RXER: HEP)

http: // www. hdxb. hqu. edu. cn



