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Preparation and Properties of Emulsified Water Repellent Made from
Paraffin Wax and Silane for Wood Modification

DONG Ying, WANG Yu-jiao, WANG Wang, CAO Jin-zhen
(Key Laboratory of Wooden Material Science and Application, Beijing Forestry University, Beijing 100083, China)

Abstract: In order to develop formulations of paraffin wax/silane emulsion for wood modification, an
orthogonal test was designed to determine the effect of alkoxysilane chain length and ratio of wax to
silane. This test also studied hydrophile-lipophile balance (HLB) value and content of surfactant on
stability and particle size of the paraffin wax/silane emulsion. Moreover, water repellent efficiency of
wood samples treated with different paraffin wax/silane emulsions was also determined.

The results indicated that the optimal emulsion formulation was found with 2 : 1 ratio of wax to silane as
well as 13.5 of the HLB value and 6% of the surfactant content. The emulsion reached stability grade 1

with 195.7 nm average particle size and 27.3% water repellent efficiency of the wood samples achieved

after 384 h immersion.
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1 R5EE
1.1 R

1) iR BHH (Pinus spp.) ##4: 3 050 mmx
140 mm x25.4 mm, ¥H4EY]A 20 mm (T) x 20 mm
(R) x20mm (L) #6014, &H.

2) RH FLWKmAE: 58 SNEGE R A S,
YA 58~60 C; HEfmER AR, RESRKY
MEHEE. T, FEA+ZRE,

REFEER: © FKLFBRERKE (Span
60): {h24t, FEKFEMFHE{E (Hydrophile-Lipophile
Balance, HLB) =4.7; @ K& ZM (20E0) KKl
BB ATESRREE (Tween 60): b4, HLB=14.9,

Span 60 Fl Tween 60 #& A [E LU /E &, 452 HLB
ETEELE 11.5~14.5 FIFEE FRLREE MR

PRI S .

1.2 R

JRJ300-SH 3 S BIIAALBEHENL, APV2000 =
JE¥IFHL, Zeta Nano C Otk E{X, TDL-4LESE
KB,

1.3 RRHE

1.3.1  BKFIH &
A RERE R K B R AR T
BAEIMAE 80 C, HEEREMLLE, MAK

EHKNEREEFAERR (A/ERARELST
BEER 30%), RRMEMBEBEN, WS WA
80 CHIEEF/K, MBEWHITVIAN 5 min, F
BB EWFNL, 40 MPa ESHTHFE 2 1R, &RE
HlR AL

BERRBER, FAEXRS L (49, UA
b /AEGEH . RIEEMES HLB A, REEENHE
AR EEKARERE T, BHFS5KFEFTEI.
1.3.2 PikKaELE

SoRRBETE 80 CT TR EREREE, MG XRA
ESEE-MERFAETS: EFE-0.01 MPa, 45
min; fIEE S 2 MPa, & 90 min. BTG,
BTRKETAS, HE CTFTTREREER.
1.4 PR
1.4.1 BiKFIHERE

D fEEREN: AEABRESERXGTHE 3
AH, 28 GB/T 20623-2006 (EHE AR,
Bl E. 1 % KRB ZET LB 2 K-
KREWSE, BRI ET B 3 %K YIPHHR
SERE; 4% FHEDE.

2) ABRiE: BAEABMRBEZESEN 2%,
MEABNE, WETEHE 5~7 000 nm.

FRABEHNRK 3K, BUHE.
142 BHAKRER

£ 1 GB/T 1934.1-2009 AR AKHER E £
BT, EERBRBEAE 103 CTTFREFREEE m),
BEEEEEE FKF SR 6. 48, 384 h, HUHRA
BERERE m.. RKE (WAR) HFH/KEZE (WRE)
HE:

WAR = (mp,—my) /m;x100

WRE = (WAR,—WAR,,) /WARx100
K : m—&t n DN BRE AR RE, g5 WARR
— BRI KE, %; WAR—RAEFEKRK
£, %.

HEERK 6 Ik, &RIUNE.
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Tab.1 Stability and particle size of silane/wax emulsion

i HLB i xRt BEEK BElE R

"5 mm % %%
1 1:05 11.5 2 izP - 3 192.3
2 1:05 125 4 TE 2 191.8
3 1:05 13.5 6 £ 1 182.4
4 1:05 145 8 TR 1 189.8
5 1:1 115 4 £ -1 3 191.3
6 1:1 125 2 T 2 195.5
7 1:1 135 8 GE 2 3 169.5
8 1:1 14.5 6 TE 2 173.2
9 1:15 115 6 et 2 193.5
10 1:15 12.5 8 TH 2 180.9
1 1:15 13.5 2 FH 3 172.8
12 1:15 14.5 4 k-3 3 175.2
13 1:2 11.5 8 T 4 162.3
14 1:2 125 6 2P 4 151.4
15 1:2 13.5 4 +oE 2 183.1
16 1:2 14.5 2 EH 3 191.9
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Fig.1 Stability and particle size of silane/wax emulsion

HE 1a WA, BEREGEASINELHIRIR/NAD HLB
BREA, ABARELZES LA, 6%NREEH

.20.

FARBEAEMTRERENAR; T HhEFEE
HERFH AR EERE, MHEEEKNEE,
REHEL TR,

WEERIT, ABBREEBITFHEEHRERN:
HRMEANT B R E R AE/ARRELN
2:1; REVEMF HLBHA 13.5, AHEN 6%.

ABNELWMABERMPHBE. HE 1b AT
5, BEREGCHMMELBIRE R, B TR EZES R
N, T REESRIIMAE FI T AR PR A KT 4,
Fi& HLB A 13.5, HEN 6%, HFTHETF
BRI MEESEKNEK, ABRNE
BAWK, AR FRIREREE R T ARELTE
BIRLAZ IR o

MEERI T, FEMIAPEFEERR
AUE/AESACEL N 10 2, RETEMER HLB {E24 13.5.
REVEERHERN 6%0F, FLBREHR/D.

BARK A S/ LB R R e BR8N,
BERRARERER, B/MRENERENMREF
REIR B beEeE KA /R L X SRR
HRRENFIINANRREEROER, BRE
et — R

RHEREFEHEFAERN HLB E2 5B E N 6%
13.5, HAA FREST e AL 5K IR 0 BB xf FL A A
MBIKBUERI M, DU 2 B T & &4
2.2 FLRAEM BB KR

ENGIKEY <1235k R & B i N L s
HRERNNRLE R, 5ITX 2,
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Tab.2 Preparation parameter and properties of emulsions
and weight percent gain of modified wood samples

a5 Eﬁﬂ%ﬁ: — ﬁgﬁﬁ #ifné/ iE;I;)&/
- 3:0 - 1 200.2 452
0:3 EE BRRE 5.01
A 0:3 T - BRARA 4.78
1:05 ¥ 1 189.4 443
1:1.0 ¥ 1 175.4 4.40
R 1:20 FHE 2 162.3 4.0t
@ 1:05 + s 1 195.7 445
1:1.0 TTiE 1 182.3 4.59
1:20 tIhE 2 169.4 3.89







