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Effect of CeO,-Zn0O Blended Wood Wax Oil on Finishing Performance of Wood Furniture

ZHENG Sun-yi, LIU Yu,SHAO Bin, WANG Xin-yu.LI Yan-min,ZHU Xiao-dong"
(Key Laboratory of Bio-Based Material Science and Technology sMinistry of Education , Northeast Forestry University ,
Harbin 150040, Heilongjiang , China)

Abstract ;: In order to improve the durability of wood furniture surface to ultraviolet,the CeO,-ZnO compos-
ite nano-powder was blended with commercially available wood wax oil that was used to treat the wood
surface of Pinus sylvestris var mongolica. The effects of the amount of modifier added on the physical and
chemical properties of the paint on the surface of the wood and the aging resistance of the surface were ex-
amined. The results demonstrated that compared with the untreated wood, the water contact angle of the
modified wood surface augmented by 1% to 2% with the increase of the adding amount of CeO,-ZnO com-
posite nanopowder. After the modification, the adhesion strength of the wood surface increased slightly, the
hardness of the coating film could reach 3 H.the adhesion was 0,and the water resistance was excellent.
The light absorption performance of the wood surface treated by CeO,-ZnO composite nano-powder blend-
ing was excellent,and the light absorption performance became stronger with the increase of powder pro-
portion.
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FTIZMN . CeO, J&—Ff N B2 S0k, X
WA B (B 24 A 420 nm. T B AT R 092 SR 4 R
TiO, FYWZIC AL A 387 nm, HEE T TiO, . CeO, i
W A (5 (S v W O B 0 T i, 5 AN IX IR S L
250~300 nm-™, Gk ZnO XK U BB BE LN 28 A1 2R
(UVA)  H i 21 5800 58 41 2k CUVB) F T I K T
BHNE (UVO ¥4 bRl /e A 2= fooe v 5 ke
PERSER™  SRIMT ZnO 58 1 Y6 A L BE 1 25 W i L 1A
WARE G BOHE A Bl ™ IR A R b R A TG
Kaur R KL A A A& 9K CeO,-ZnO, 55 &
PRI B R4 09 58 A W W AR R DL RO i AR AR 1 L O
b I S 2 b F Y 6L 6 (MIB) (14 8 748 T B 20 43 11
ik CeO, 5 ZnO, {H K L b 31 % i 15 BLAS &5
AR AR AN I8 5] Ry A 5 WS e A AL . SR EIE Yy
FR T 125 B LA 7 AR A B ik A — e A o5 b 72 i
K7 BE Ay A ¥ 5] AR (AR A X S R
PEATHRIR . A R TR 2 T . 4l O B 6 A
BEEE AT AR R AN G M REES S R ] 4 oK
S4B B 38 2R ST A AR R R 2
__.[12-15]

Sk T v A I el A R i K AR A TR A
N B VR R« Bk st AR BT 7 i B TR R B S DA R
AU I g SRR AR AR R AL R CeO,-ZnO B4
YA VA X AC W o AT Rk A SR T vk )
CeO,-ZnO B A WK R, 0F 58 H 5 4128 Bt i 1k g
FE 0BT K SO J5 R ) FAE R S BBt A AR &1k
(R RE 7 5 AT Ry B8 v A A b 1) 58 A0 S i A 4 R 52

1 M#E T ®

1.1 KM 5NHE

RIS AR B . #5t T ¥ (Pinus sylvestris var. mon-
golica) B YI ML T /K F N 105 A% R ~F: 100
mm(Zh[7]) X 100 mm (5% 7)) X 10 mm(JEEE) ; 7= i .
AT A WS IR T

PUE R A . Ce(SO,), « 4H,O(AR) 5 Zn-
SO, « 7H,O(AR); (NH,),CO, (AR); J/K Z B
(AR); KB FIK.

I 542 AL (QUV/SPRAY A1), i
FH 2231 (NR10QC #) . #0055 122 fish £ ol = I 52 R
(OCA20 &) 4% T35 3 AL (T 14 [ B 2 mm,
BRAEIEBE 120 pm) , F 3 AL+ 6058 (FEI QUNG-
TA200),
1.2 Ce0,-ZnO £ & 40 K ¥ B 1 A e i ol &%

it FAE %% 23 BT R SF- AR 8. 20 g 19 ZnSO, -+
TH, O, i A S 3 25 8 K B 20 mL ¥ B2 43 531 Ry

1. 80 mol/L 4 ZnSO, ¥ W . ¥ 6l K% & E A
50°C , R FH#E N 300 r/min B HL ST FE RS EAT Y
514y L. [HOBFZE A 2. 0 moL/L ¥k Y
(NH ), CO; B MWW pH HE 8~9, 1 H#%
TIB R S 0.5 by B 1 O 2 6 T0TE W PR
b I HZEROK Ve B P T SO fR7E , Ui
Ji — R BEUI H BaCly ¥ K 5 . 8 U8 UF 28 8 5 b
S B EHBAE S mL X8k brich 1.
FHRS 2 BT REFREL 0. 7 g Ce(SO,), « 4H,O % F
20 mL ZBF oK, B Lk BE R 0. 18 mol/L Ay Ce
(SO, « W Aric A 1. ¥ 0 mEmAR 1,
FH Y BEAR AU & 23 B 50 8 A (NHL ), CO; 3
W, S 3 hJE Ao B v AR A O 25 T K
LR 7K 43 ) 22 UK VR R R UF DB F 28 0ok P IR
Sy AL B S P ECE TR TR AR T 12 h, 45 )
AR R R o A Ry AR O H B T 600°C H 3 4 N
JERE 4 hREL CeO,-ZnO B A AKBHE . H CeO,-
ZnO K4 94 KA U S8 78 22 4R ] R BT B K i il v
ffi CeO,-ZnO 4 KB E 53 L5351 o5 A B i 25
A3 0% .0.2% 0. 4% .0, 6%, F FH M i A s b
H0.5 h,fif CeO,-ZnO 5 & 94 KMy A TE A Il 1y
I 53
1.3 iKGHE

TR S e O B KR 1004 Y R A B2
SR A TCIUIE » A BT 3455 o I 18 b4 55 U bR 1
A 100 mm () X100 mm(55) X 10 mmJBE) i #1 .

AR A SR P 4R M 80 HATEE & 160 H
FIEE 2] 240 H W00 3T 8 i B 7 349 10 AR 3%, 4T
FESE TG BRAE . BT s R B AR il R W il & AT AR
A 2 TR BN A b IR A B AE 0. 30 g 5
BHTEAHPAT.
1.4 AKMFEEEERESKN
1.4.1 @RM ZM GB/T 4893. 1-2005¢( K H %
T TS 94 Y0000 2 325 )+ 1 90 SR P 188 S O U 1 A7 I 4 ik
AT 7K A 53 2
1.4.2 W#%5H 28 GB/T 4893. 4-2013( 5 H. 3%
AT R BB AL P BB IR0 26 4 343 BB ) 28 LY e
220 AfE A% TTBEE I3 MR T 34 AT BE 2 mm, 8 i
JERE 120 po) MR BN 1 55 9
1.4.3 #E  ZM GB/T 6739-1996( 14 Ik i Ji 4%
SEI A 3 ) o A FH T 2 3k DN R B A 4 el O
Y,
L4.4 FRaERERNE KilHRETRYE
ek £ R R 7 AT O R R ARTE R
FEAE YR E IR (20°C , 65 %0 B85 v Nl 22 3 1T 8l 75 4% fik
F AT R ZE IR K I B O AR B 5 L oK 7R 4%
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AT A % T N A O3 7 L B 80 mis I 1 YRR
P Sl Af - 4 B S 70 AR R b 0 2k ) ik e K
AR B T il AR . A5 A R R B R BB A
PR $EAT AN AR 53 B G 18 1F I 22 01 1 545
AR RS EEMA . XA CeO,-ZnO B &
YK Ry A e B T B I 3 AN F A IR
3 AR TR 36 AN 3R A Y 2R 1 A AR ST 2 (B A AR
IR 22 . ffE ] Origin 23] 4 AAEFRZEAF T /Y U e
.45 &EFHH RHOEFZSHUAME
120 h 240 BGRB8 728 Ak ok RAE A M R
T SR AN AN . H 4 R RO A B G A
oL P TR A AR R R 1.6 W/m® L BEBE 12 h B
PRI 5 B 27 240 & T H #EAT 120 h 19 58411 IR
gL,

R 2 SR AR I PR B 22 25 5 1976 4F
i) CIE—L'a"b'Diagram 38 2 4 i 47 B (2 R A
o FH 38 8 22 11 (NR10QC ) e 48 22 19 8 I 2% 1fi
AR I 3 SRS [ 5k 18] ¢ Ah BRUR J5 4% 3R 28 T b (5.4
PR AL » (W 2{8) \Aa * (LLERAEBEME) . Ab
» (EWEFE R E M) I AE » (8,258 19 25 4k, 43 #r
LAt AR A i FUAEE A 3R B 3R T e 9 A gt
S E A AR AL » =L % —L % ,,Aa * =
ax —a%,,Abx =bx —bx,,ACx =Cx —C=xg,
B2 AE « =[ (AL x )*+(Aa * )*+(Ab % )* ]V*,
GEit it A A .

1.5 BREGHMEFENE

Je¥ A BEE B 15 mm X 15 mm X 15 mm /)
P R AR B 3 AN DI IS ELIE . K B Y
TP BRI By B WK & 1 ~2 d HEBR 401 9 1 25
SLAREH A S A S SKEER (12 DR G
W PR 12 h B2 E TR R E. Kk
I B AR YT R AL L DR e R U0 L
TEMER NP HFM. #H FEI QUNGTAZ200
ARV o7 B R 0 IR AE B o 12,5 kV i
FAER L WA T A B T OO S

2 HEREHRM

2.1 Mk

3 Ao T AP S AN TR] £ B UL 5 A i TG T
AR AL TCHIR IR B S R 1 g, BB CeO,-
ZnO A YK R A2 A BT o sk A, B e
IR AN 25 AT ¥4 PR i L R A5 SR an ke 1 R,
2.2 FEWEAN

8 A I AATART 32870 9 AC W8 9 2% 1T, D) 0 4k 3 4
SEA G . HTA VIEIRE JC— B 3% . 150 I U B iy Bt
NAEEAEIRTE 0 . R CeO,-ZnO 4G KM K

PR T A I 9 2 I B T At R A A D)
NG ICH . BT A YIEIRS I — i v - 32 DA
PSR - CeO,-ZnO 5 94 K B3 M 5 A M5 il il
L5 BAEZ SLER B th B BT A 2R
FNAS B R B T s AR AR R
Wi DR 7 1 BE LA S AR AR A1 5 43 L RE 42 4 E

x1 REMLHEMKER

Table 1 Test results of cold water resistance of the coating

D > ~7 4
WO o
1 3 0.0 19
2 3 0.2 19
3 3 0.4 1%
4 3 0.6 1%
2.3 WE

BRI A R R UL BEH CeO,-ZnO G 94K

B R 23 LU 40 a0 B0 O BB B2 DR 45 A2 20K

SH. BRI ] AR 3 AR DU RE 48 | Ja) 452 25 0 S AL

AR TR RE J1 - B W] 24 CeO,-ZnO & & 41K By R s

Tl A A A A i T A R I 2 R
R2 REBEEEMNAER

Table 2 Test results of the hardness of painted film

» CeO;-Zn0O Iy
4H = AR H
R T L A
1 3 0.0 3 H
2 3 0.2 3 H
3 3 0.4 3 H
4 3 0.6 3 H

2.4 AMEFREHSEMABNE

R 355 2% 1T 42 i £ 92 56 AT L 2 B OR 8 5 ok A 3
(At P RN 28 35H VR N CeO,-ZnO & 4 44 K M 14 4k 3 11
T 1 B2 i F YA T 90°, B N SRR Mk e, K MR
T ) 25 122 Ml s A 45 R AN 3 R .

N CeO,-ZnO & A 9K K 1A 4k 38 1) 3814 5 ok
Aab B )3 AP 3 T A2 ok A 25 R OR KL B e o T R
B S CeO,-ZnO & & 99 K WA B B4 0 7% 1
. B CeO.,-ZnO & A 40K ¥ 4R 1 L ) K W 38
R AR08 2 THT 2% i £ A0 ot 22 086 K L L R A 1
JEANHT R K A AR AL SR8 AU R 10 ~200 ik
P AR 2 T 1) B R AT T BRI 6 K R T
JncE D,

RGBTSR 25t CeO,-ZnO B &
YA A Ak B AR R T A SRR ERE2E AR, —
JrH T CeO,-ZnO & A 41 K KK Sk TCHLIBORL , 24
VOOV I B YA AR 5 R 2 TR 19 B fl v AR . B
H CeO,-ZnO &4 94 Kk R 1 Lo il ity 36 K H 5 K
3 TR S 77 A 4 WO X B0k A% R 48— 45 ) i
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Table 3 Dynamic contact angle change of the wood surface
N e LS VA
i /s Ce02-ZnO Ce02-ZnO Ce0y-ZnO Ce,-ZnO

EEAK KR EE MK IR A AR KR EEAK KR

T4tk 0% HArk 0.2% H 4k 0.4% H Ay 0.6%

0 85.4440.024 86.3940.018 86.7240.041 86.6240.043
10 85.1740.016 85.5440.035 85.8740.024 85.6940.025
20 84.6740.031 84.9340.025 85.0640.023 85.0040. 044
30 82.1140.057 82.5540.024 83.4040. 041 83.2240.021
40 80.4140.032 81.4140.017 82.1740.022 82.0140.017
50 79.5440.072 80.0240.016 80.8740.016 80.4540. 030
60 78.54+0. 044 79.03+0. 055 79.4540.032 79.2840.024
70 76.92+0.064 77.18£0.074 77.66+£0.024 77.40+£0.025
80 76.32+0.017 76.927+0.036 77.35+0.025 77.2640.017
90 76.3040.023 76.9240.034 77.3140.025 77.2640.017
100 76.2640.035 76.8940.028 77.3140.024 77.2540.016

T R PR P S Am i 2

-2 Ce0,-ZnOE & 41K Wy & A 4 LL 0%

—o— Cc0,-ZnOE & 4k ¥ 18 B 4 L 40.2%
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Fig. 1 Dynamic contact angle of water in different test piece blanks
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2 JrR . 53— 7 1 56 v R AR AL A N A
/I SRR - 0 0 BE 245 0 A S HG 3 T 28 K i B
Ak BT ) 0 B el A 2 S AR SO /N S R B

a - b c . a

ARE R 25 1 B o R I 9 T 4 fi AR AR R AR L GRS
T A AR 8 0 T s R A TR 3 TR
2.5 BEESHNE

2835 CeO,-ZnO 54 Y4 K oy A TR 19 AC s vl 0
o ) A s 6 A 5 5 S TR) N 3 Ak B ), R b 3 T
ME A ki B 4 froR, mE 4 ar ek 1k
X B ARBE B (5 5 1 A5 B I L AD (R B2
{ED T AE « (225D 19 28 fk fa B SE AR A TR] iy ok vl
VLA REA 0 AR A B R R AR RS, B
S8 A1 2 Ak A BB ] A 1S I, GO R 50 ho AL % (B
JEZMED A« (LR MEHD A0 x (B TR 82
{E) F1 AE % (22 (8) AR FL BT &, 5 40 h AR fb #a #
BHWIE . EPIRE 48 h fY LN Z 5. R4
it CeO,-ZnO & A 40K (A TR 1) A B T 04 1 Ak 28
(A AL W BE 228 AL % ZLZR 48825 Aa * (BT TR
BEM Ab » 2 AE = 2350 —7.50.2. 59,
9.10,12. 07, W T 2 5 W5 ML K: AE x >
12,05 A AR B A 5 St oA R 5 R AR AT L 43
H YD &0t CeO,-ZnO & 4G 9 K # A4R IR 1Y
AU T U oA Ak B R R 4 ) 84 h A 22 1H AE « A

IF ra. CeO2-ZnO B AWK E 43 LA 026 5b. CeO2-ZnO EA AR E 4 R 0. 2% 5¢. CeO2-ZnO E AW KB E 43N 0. 4% 5 d. CeO,-

ZnO EA AR IRT 43 1A 0. 6%,
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Image acquisition for the contact angle in static state
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Fig. 3 Microscopic morphology of the cross section

of the sample wood
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Fig.4 Variations of colorimetric parameters of the wood samples after different UV exposure time
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Table 4 Statistics of chroma parameters on the surface of Pinus sylvestris var. mongolica wood
Ce02-ZnO S Uil 3 ARSI RUNTE (R ¢ T4k € R R
ZEWOKRBARTE 51/ % L x ax b %

0 PN 78.17 15.13 32.54

/ME 66. 32 10. 55 21. 62

- H 73.55 12.74 26. 89

0.2 R 76.19 15.57 32.39

e /ME 65. 86 11. 40 22.88

RN =] 71.54 13.47 27.57

0.4 IEFN: 75.95 15.19 32.15

i /ME 65.50 11. 30 23.08

S 70. 84 13.17 27.88

0.6 IZFNI 75. 28 15.02 33.01

T /ME 64.93 11.08 26.06

SEHME 70. 18 13.45 29.76
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