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Research Progress of Food Contacting Coatings

SUN Yan, SHAO Ya-shi, LI Qi-yuan, YANG Kai, WANG Xiao, ZHANG Shan-gui
(Marine Chemical Research Institute Co., Ltd., State Key Laboratory of Marine Coatings, Qingdao, Shandong 266100, China)

Abstract: In recent years, the market had increasingly high requirements for the safety and hygiene of food contacting coatings with the

gradual improvement of people's food safety awareness. This paper reviews the usage characteristics and research status of

various types of food contacting coatings, aiming to provide relevant reference for preventing coatings from harming human

health.

Key words: food contacting coatings, large food containers, water pipelines, aquaculture, cans, cookware
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Recent Advances in Research on Slippery Liquid-infused
Porous Surfaces (SLIPS) Marine Antifouling Coatings

XU Sen', XU Chang?, ZHANG Kai', SUN Yi-ming', CONG Wei-wei'
(1. Marine Chemical Research Institute Co., Ltd., State Key Laboratory of Marine Coatings, Qingdao 266071, Shandong, China;
2. Qingdao Innovation and Development Base, Harbin Engineering University, Qingdao 266600, Shandong, China)

Abstract: This paper reviews the research progress on slippery liquid-infused porous surfaces (SLIPS) marine anti-fouling coatings in
the past three years, especially the selection of lubricating fluid and the structural design of coatings, and how these factors

influence the overall performance of the coatings, with a view to providing the latest ideas and research methodologies for

future research.

Key words: slippery liquid-infused porous surfaces (SLIPS), antifouling coatings, lubricating fluid, porous material
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Fig.1 Optical Photo of Nepenthes Pitcher Plant,
Schematic Diagram of Insect Catching, and Schematic
Diagram of Liquid Repellency of SLIPS™
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Fig.2 SEM Images of the Porous Structures of Samples
P-1,P-2, P-3, and P-4 with Different Mass Ratios""
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Study on the Viscosity Stability of UV-curing Matte White
Topcoat

DUAN Xiao-jun, LUO Jian-hua, LIANG Wen-kang, ZHU Yan-an
(BNBM Carpoly Coatings Group Co., Ltd., Jiangmen 529085, Guangdong, China)

Abstract: This paper analyzes the viscosity stability of UV-curing matte white topcoat influenced by the types and addition ratios of

TiO,, matting powder and dispersant and the production process. The study points out that the viscosity rise of UV-curing

matte white topcoat after high-temperature storage is caused by the joint action of matting powder and TiO,. The proportion

of thickening in high-temperature storage is significantly increased with the increase of TiO, proportion; the proportion of

thickening is also increased with the increase of matting powder proportion. Appropriate and high-proportion dispersants can

significantly reduce the proportion of thickening in high-temperature storage. In addition, adding dispersant first is the optimal

process for reducing the viscosity of UV-curing matte white topcoat and the production process temperature should not exceed

60 °C.

Key words: photocuring, coatings, matte white topcoat, viscosity, stability
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Table 2 Effect of TiO; Addition Ratio on the Viscosity Stability of UV-curing Matte White Topcoat
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Table 3 Effect of Matting Powder Addition Ratio on the Viscosity Stability of UV-curing Matte White Topcoat
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Table 4 Effect of TiO, Type on the Viscosity Stability of UV-curing Matte White Topcoat
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Table 5 Effect of Matting Powder Type on the Viscosity Stability of UV-curing Matte White Topcoat
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Table 6 Effect of Dispersant Type on the Viscosity Stability of UV-curing Matte White Topcoat
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Table 7 Effect of Dispersant Addition Ratio on the Viscosity Stability of UV-curing Matte White Topcoat
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Table 8 Effect of Production Process on the Viscosity Stability of UV-curing Matte White Topcoat
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Table 9 Effect of Production Process Temperature on the Viscosity Stability of UV-curing Matte White Topcoat
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Table 10 Effect of Dispersion Time on the Viscosity Stability of UV-curing Matte White Topcoat
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Preparation of Waterborne High-hardness Anti-pressure and
Anti-stain Clear Topcoat

ZHAO Xiang-yuan, LI Cai-xia, CHEN Jin-jiang, DUAN Xiao-jun, ZHU Yan-an
(BNBM Carpoly Coatings Group Co., Ltd., Jiangmen 529085, Guangdong, China)

Abstract: Using waterborne resin, matting powder and other additives as raw materials, through formula optimization and improvement,
a waterborne clear topcoat with high hardness, pressure resistance and stain resistance was prepared. The compound screening
and proportion of different waterborne acrylic resins and waterborne polyurethane resins, as well as the effects of different
film-forming additives and matting powder types on the hardness, pressure resistance, stain resistance and transparency of
the finally developed waterborne fully matte (gloss of 2% ~5%) high-hardness anti-pressure and anti-stain clear topcoat
were discussed. The test was carried out in accordance with the standard GB/T 6739—2006 Determination of Paint Film
Hardness by Pencil Method for Paints and Varnishes to evaluate the hardness of the coatings film. The results show that when
the formula uses waterborne resins 7515 and 2593 [compound ratio m(7515) : m(2593)=3 : 1], film-forming additive DE,
matting powder P260DS, and 1% enhancer (azopyridine), the finally developed waterborne high-hardness anti-pressure and
anti-stain clear topcoat has the best pressure resistance, hardness performance and stain resistance, and the pencil hardness
grade reaches F.

Key words: waterborne wood coatings, high hardness, pressure resistance, stain resistance
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Table 1 Reference Formula for Waterborne High-
hardness Anti-pressure and Anti-stain Clear Topcoat
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Fig.1 Pressure Test Chart of Waterborne High-hardness
Anti-pressure and Anti-stain Clear Topcoat
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Table 2 Basic Parameters of Waterborne Resin
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Table 3 Film Performance Test Results of Different
Waterborne Acrylic Resins Compounded with Waterborne
Polyurethane Resin 2593
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Table 4 Test Results of the Effect of the Compound Ratio
of Acrylic Resin 7515 and Polyurethane Resin 2593 on Film
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Table 5 Test Results of the Effect of Different
Film-forming Additives on Film Performance
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Table 6 Test Results of the Effect of Different Matting
Powders on Film Performance
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Table 7 Comprehensive Performance Testing and
Comparison of Waterborne High-hardness Anti-pressure
and Anti-stain Clear Topcoats
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Study on Color Stability of Waterborne Wood White
Coatings after Tinting

ZHENG Xiao-bo, WANG Jie, ZHANG Dong-hua, CHEN Xue-fang, YUAN Hu
(Evonik Specialty Chemicals (Shanghai) Co., Ltd., Shanghai 201108, China)

Abstract: With waterborne 1K acrylic wood white coatings as research object, the effects of dispersants, rheology additives and special

fillers on the stability of pigments in the tinting formula are discussed, and a solution to optimize pigment dispersion and

inhibit floating and flooding is proposed.

Key words: waterborne wood coatings, dispersant, tinting, floating, color aberration

0 HW &
FEAA A B AR P L B AR BRI 1 5 T

AR &S IR PRI 3 EL 28 B AP R U 2 U — 4~ 2
533 o EUHIT, KPR BLZH 23 A 8 UBE AR BR VE F N L
PROT TSR HE A &5 0Bk, [RIIF, KPR 5 AR 85 ik
FHILAE B 5 B SERI I 77 BB 5y TR B & U
ko 2R, FERCT5 T 75 T KA 25 URHT T e 5

LB 0 f3 i D B PR o LU AnFE TR MR 25 R € 1A R
€ R E MR RN AR Fn R AL B G T 80 €t
P PR, I H 2 i 3R B IR IR 92 - BU D, IR IBE T
Ji FBUE 5 SRR A — B LA R, X ™ S SN

T URBER U o 70X L (] RUIC T 15 2 A R
H oo BRI R A S IR R, BLAR SR Tl )
IR LR R

FEE A — AR BURHIRHE & b, A S
ko BEILGT RE S EUE T )5 ik BRI HBUF G 8k
A6 X B UL PRSI R R A AE IR R, R
PIERAIR: ARG h % PSR A 5 5] 45 A
I A S B S W BER s IF (A N ARTR A B0
(W — el 2 Fh ok A 4y B AE R T S IR R €A 22 B
ZEBRETRMBEARREDY. SHREREHE 6 &R
3R A %, AR BURRHIC PRI 2R 25k 88 L 1A

k& H HA: 2024-05-16
LTS

26 | BB SRR

Wood Coatings and Application

B (1987-), 55, IASTA SR IR, AR, TEMEARRRELBIF

EE SR R RMEI R BT



#2053 BIZROR SR (E DA B R i 5 €8 3 AR 25
PESE S R L, ORI 6 R AL R R S X SR 3R AT
151 4nPs 1k DUk e o O 7 A2, (6 TN 5 iR
Hil S R €

AR SO R T 43 HR D7 B AT R R
AR R, BT An{ar S Thok PEA 25 18 € e J5 A B g

IKHEA E AN € 3 BRI B 31 ) 3 S SRR
e e R T2,

x1 EEEWMRE
Table 1 Main Raw Materials
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Table 2 Main Test Products
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Table 3 Titanium Dioxide Paste Formula
Jskt iivssl HE

KBk 18.50
1578 5ITEGO® Foamex 830 0.20
EKFIHIR-996 75.00
5y SOP:4%  LARE&sit

VE: 3 A4 2 500 r/min, 10 min.
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Table 4 Basic White Coatings Formula

SRRk sl HE

PIRERFLIRA 60.00
IH7EFITEGO® Wet 280 0.50
1478 #ITEGO® Foamex 825 0.50
MR FITEGO® Airex 902 W 0.15

#4411 000 r/min, 10 min.
KBTIk 7.10
RN Bh AN R TR 3.00
R 75 Texanol 2.00

S # 4% 1000 r/min, 10 min.
THIEFITEGO® Wet 280 0.50

BHEF120% TEGO® Viscoplus 3000 0.60

B HEF#120% TEGO® Viscoplus 3030 0.85

ETFER

EFegii il
A B 5

INEEA 25.00

#4411 500 r/min, 10 min.
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Table S Color Paste Formula Table 6 Colored Coatings Formula
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SOP 89 8.9 131 %6 %
BOAK(10~1 5 mm, Bip1h) 200 200 i PR U286 J5 L FOT-4"45 28 47 6 B M (8 )
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Table 7 Formulas of Iron Oxide Red Coatings with Different Rheology Additives and Special Fillers
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Fig.1 Mechanism of Pigment Stabilization by Dispersant
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Table 8 Test Results of Viscosity and Storage Stability of Titanium Dioxide Paste Based on Different Dispersants

: TEGO® TEGO®
Sy EGRIZE R Dispers 750W  Dispers 755 W Tl W2 W3 Wit a4 mire s
. /KU 73.6 72.6 70.1 70.5 73.6 712 68.4
I A5 il
411 /um 20 20 20 20 15 15 20
B JE B /mm 0 LCRYUE)  2(ie) 1) 3CREDLIE) 3UELIE)  3(RELIE)
. o PRy 5 4 3 35 2 2 2
= -
Ak |5 12 /mm 1 0~1 0~1 3 4 45 4
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Table 9 Test Results of Viscosity and Storage Stability of White Coatings Based on Titanium Dioxide Paste with Different

Dispersants
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Vi GiiIE Y Dispers 750 W Dispers 755 W Wl a2 i3 W4 TS
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s G c c I 7 G C o
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Table 10 Color Development and Coatings Film Compatibility of Tinting Formulas Based on Different Dispersants

SR TBGOT - TEGO'  hhemi mibies2 WHEG3 AR drems
Dispers 750 W Dispers 755 W
L 439 4382 43 64 4293 41.93 41.77 40.07
g a’f —0.57 —0.56 —0.57 —0.51 —045 —047 —0.37
b —1.71 —16 —1.72 —145 —145 —152 —1.28
AHEME 4 5 45 45 4 2 2 2
L 72.48 7221 73.17 71.87 71.68 71.46 70.05
SfpkRr d 20.9 21.08 2046 21.35 214 21.62 2244
Rk b 15.16 15.55 15.05 16.02 16.06 16.35 17.25
FHZ MRSy 5 5 45 4 25 2 2
L 88.81 88.64 88.65 88.4 88.48 88.17 877
SibkkE d 475 476 475 484 476 487 521
s b 25.11 255 254 25.96 256 2621 27.44
AHEME L5 5 5 45 4 25 2 2
TEGO" Dispers 750 W 2 S
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Fig.2 Coatings Film Compatibility of Tinting Formulas
Based on Different Dispersants
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Fig.3 Tinting Stability of Tinting Formulations Based on Different Dispersants
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Fig. 4 Rub-out Color Aberration Test and Storage Stability
Photos of Tinting Formulas Based on Different Dispersants
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Fig.5 Viscosity and Thixotropy Test Results of White Coatings Based on Different Thickeners (Rheology Additives)

F11 ETAEREHER GREBF) MEAKLRREERRE Y
Table 11 Tinting Stability of Iron Oxide Red Coatings Based on Different Thickeners (Rheology Additives)

wi% BB AE A7 J5 - €/mm A7 PF Sy
0 507 30 2
1.0 492 20 2.5
AEROSIL" R 972
20 3.68 0 350k
30 SIPERNAT" 820 A 5.20 2.0 2.5
0.5 521 2.5 2.5
1.0 TEGO" Viscoplus 3030(20% 7K 51 ) 501 0.5 4
20 3.64 0 45
0.5% TEGO" 1% TEGO" 2% TEGO"
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(20% 7Kk 75D (20% 7K I% 1) (20% 7K i)
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Fig. 6 Rub-out Color Aberration Test and Storage Stability Photos of Iron Oxide Red Coatings Based on Different
Thickeners (Rheology Additives)
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Research and Application of Waterborne Two-component
Full Matte Topcoat Specially Formulated for Dyed

Wood Veneer

LI Guan-lai, XIA Zheng-ming
(Zhuhai Zhanchen New Materials Co., Ltd., Zhuhai 519090, Guangdong, China)

Abstract: The formulation of waterborne two-component full matt topcoat specially for dyed wood veneer was studied. In view of the

screening of raw materials, from the selection of emulsion and waterborne curing agent, as well as the reasonable combination

of ultraviolet absorber, wetting agent and other additives, the relevant performance of waterborne two-component full matt

topcoat specially for dyed wood veneer was tested through experiments and compared with traditional solvent-based products,

and the performance of yellowing resistance and other properties were tested, verifying that waterborne two-component full matt

topcoat specially for dyed wood veneer has the best effect of protecting wood from discoloration, thus it has great promotion and

application value in the green and environmentally friendly painting scheme in the field of indoor furniture.

Keywords: dyed veneer, waterborne, two-component, full matte topcoat
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Table 1 Basic Reference Formula and Process
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Table2 QUYV UV Aging Test Results
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Table 3 Performance Parameters of Emulsion
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Table 4 Basic Formula of Waterborne Curing Agent
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Table 5 Physical Properties of Coatings Film
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Table 6 Experimental Screening Formula for Light

Stabilizer
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Table 7 Performance and Yellowing Resistance Index of
Coatings on Dyed Wood Veneer
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Synthesis of Hydroxyl Polyurethane Acrylate Emulsion

and Its Application in Waterborne Two-component Wood

Coatings

CHAI Guang, LEI Mu-sheng, YOU Ren-guo
(Hubei Double-bond Fine Chemical Co., Ltd., Wuhan 430040, Hubei, China)

Abstract: Using poly-neopentylene adipate glycol (PNA-1000), hexamethylene diisocyanate (HDI), polyether diol containing sulfonate

(SPPG), n-butanol (BO) and 4-hydroxybutyl acrylate (4-HBA) as raw materials, vinyl terminated polyurethane ionomer

was synthesized, then a hydroxyl polyurethane acrylate emulsion was prepared via pre-emulsification seed emulsion

polymerization, using methyl methacrylate (MMA), n-butyl acrylate (BA), hydroxyethyl acrylate (HEA) and acrylic acid (AA)

as monomers. The effects of the type of capping monomer, the weight ratio of polyurethane and hydroxyl content on emulsion

stability and performance were studied. The results indicate that when BO and 4-HBA were used as capping monomers,

the weight ratio of polyurethane was 30%, and the hydroxyl content was 1.0% (based on solid content), the emulsion

polymerization had the best stability and excellent performance. The two-component waterborne wood coatings prepared with

it have good adhesion, good block resistance, and excellent water and chemical resistance.

Key words: hydroxyl polyurethane acrylate emulsion, waterborne wood coatings, adhesion, block resistance
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Fig.1 Synthesis Mechanism of Hydroxyl Polyurethane Acrylate Emulsion
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Table1 Formula of Two-component Matte Wood Varnish
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Table 2 Effect of Capping Monomer on Polymerization

Stability
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Table 3 Effect of Capping Monomer on Emulsion Properties
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Table 4 Effect of Polyurethane Weight Ratio on
Polymerization Stability
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Table 5 Effect of Polyurethane Weight Ratio on Emulsion Properties
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Table 6 Effect of Hydroxyl Content on Polymerization

Stability
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Table 7 Effect of Hydroxyl Content on Emulsion Properties
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Fig.2 Adhesion on Melamine Boards
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Fig. 3 Film Permeability of Matte Varnish
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Table 8 Test Results of Waterborne Two-component Matte Wood Varnish
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Development and Application of a Fast-drying Anti-sticking

Waterborne Single-component Varnish

XU Wei-dong, YANG Ze-sheng, LUO Xin-giang, LU Yong-fu
(SKSHU Paint Co., Ltd., Putian 351100, Fujian, China)

Abstract: This paper mainly introduces the preparation of a fast-drying anti-sticking, waterborne single-component clear primer that

meets the requirements of fast drying, excellent anti-sticking performance and superior performance on furniture surfaces by

screening latex and emulsions, film-forming additives and anti-sticking additives and optimizing the formula, and studies the

influencing factors.
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Table 1 Basic Typical Data of Several Latex and Emulsions
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Fig.1 Anti-sticking Effect after 12 h
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Table 2 Anti-sticking Performance Rating Table
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Table 3 Basic Formula for Fast-drying Anti-sticking
Waterborne Single-component Clear Primer Latex and
Emulsion Screening
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Table 4 Latex and Emulsion Screening Performance Test Results
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Table 5 Basic Typical Data of Several Commonly Used Film-forming Additives
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Table 6 Basic Formula for Fast-drying Anti-sticking
Waterborne Single-component Clear Primer Film-forming
Additive Matching and Screening
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Table 7 Film-forming Additive Matching and Screening

Test Results
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Table 8 Basic Formula for Fast-drying Anti-sticking
Waterborne Single-component Clear Primer Anti-sticking
Additive Screening

wi%
oy B J7A BB B C KGD

FRIR LA 60 60 60 60
PHIR-RABEFLIKD 20 20 20 20
pHIE A5 02 02 02 02
THTR 03 03 03 03
PLELBhFIA 3 — — 3
PLEL BB — 03 — 04
Lt BhIC — — 03 —
T 751 0.3 03 03 03
BNE B 71 5 5 5 5
KB 108 135 135 104
SR 04 04 0.4 0.4
A1t 100 100 100 100
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Table 9 Anti-sticking Additive Screening Test Results
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Fig.2 Real Application of Fast-drying Anti-sticking
Waterborne Single-component Clear Primer
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Preparation and Discussion of a Waterborne Acrylic
Modified Alkyd Steel Structure Coatings

ZHANG Xin
(Hengshui Xinguang New Material Technology Co., Ltd., Hengshui 053000, Hebei, China)

Abstract: Waterborne acrylic modified alkyd steel structure coatings were prepared by using waterborne acrylic modified alkyd resin

mixed with waterborne acrylic latex as the film-forming material, through screening pigments, fillers, antirust materials and

their addition ratios. The results show that the coatings have excellent initial resistance to rain and salt water and can last 168

hours without any blistering or peeling of the coatings. The hardness increases fast, and it can reach 2B after 1 day of self-

drying and HB after 7 days of self-drying. The rust prevention effect is good. After curing at room temperature for 7 days,

salt spray resistance can last for 72 hours, and can also reach more than 120 hours after baking. The excellent adhesion is up

to level 1~0, the impact resistance can also reach 50 kg - cm without film cracks. The coatings’ cost is low, meeting market

demand.

Key words: solid content, low cost, waterborne, rain resistance, acrylic modified alkyd, steel structure
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Table 1 Experimental Instruments

ILE A AR Mg A AR
UeRpesin 1 000 mL WM T AR E
BRIZ S e —
itk 30~2 000 r/min IKA
H Zhizitn i 98-1-C REEZITE
VoS —
{IERY e BT100-1 TR I TE iR A PR 2 ]
R 4 HOHL BGD740/1 ks is B as () FEOBARRA H
R J12000B TR E
A E R L BGD 507/2 FRHe R (LB O AO AT PR
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Bt S Kl A BGD503 PRkl as O OB BRA F
A FEAER 2 i e BGD882/S Pk e O A RRA F
HiFEEREL 1T STM-V AR TR AR 5 B IR 7]
TEX Qnix8500 Pt RGO ARA T
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Table 2 Basic Reference Formula for Waterborne Alkyd

Resin
A=) JEORE W%
1 AR 35~42
2 R RE 10~15
3 ZE R 6~8
4 T 5~7
5 R 13~20
6 i 1~15
7 TR 02~0.7
8 % 3~5
9 AR S 7Kk HH R 1.7~42
10 CBEH Tk 8~15
At 100

R3 KERGR RIS ER S

Table 3 Reference Formula for Waterborne Acrylic

Modified Alkyd Resin
s SR wi%

1 TR R AR T 40~55
2 AL PRI R 7~15
3 K 10~15
4 R R IR P S 9=I113
5 PR FE g 3~6
6 B PR R i Kk H B 2~5
7 L ] P I PO 0.5~1
8 PR 7~ T e 0.65~12
9 WA T T
10 1B R A s ST S
11 FUE=N e EaE
12 CFRH T 20~30
13 =% BTy

A1t 100

i o FPIREFE S 12~15 mg KOH/gJg, fim 160 °C,
DA G 7k 1R, 160 °CARZE{RIm 1.5 hZE A,
HEMRAMEE5~8 mg KOH/ gl , Fin 5140 °Clnl
ACFZHT R, 90 °CPR{ -

1 PR PRGN R U PR DR RIRR T R RARIR
S iR A R IR Gk H TR BN R N R BER L N
Wl T BE MR 5 TS B+ he R &
¥3%5), 1] ) 28 MR R, 1.5~3 hNTE NGS5, 4k
2.5 h i EAC AR EE C B2 T BHR A2, FR IR
{i 5€ J8 i TA] I 48 PR N, 30 minZe A5 {i N e e I
M ANTFAE T CRIE1.2 ho PRI 52 BRI R R [ 7635
mg KOH/g/EADIMA = L, fithE ) JE il 7k

s0 | AR

P PR AR i PR R AR T o

1.4 KR GER I MEBRER I A SRS 1R R R B 5
JK A PR A R 5 P B R B 45 A R R IBC 07 4n 4

FR

R4 KERERMMERINGIOASERT
Table 4 Reference Formula for Waterborne Acrylic
Modified Alkyd Steel Structure Coatings

s JEAERE Wi%
1 EEFK 14~19
2 CHECE 0.05~0.25
3 4yl 03~0.6
4 {HER 0.05~0.15
5 fBRGE) 0.05~0.15
6  EkEW 1~2
AL 7T RIRTREREN 12~15
8 1250B Ak 3~7
9  800H E4% 16~22
10 =Ekgy 1~5
11 Bk 03~1.0
12 filAs#13% 3~5
13 KPE PR S PR R R 2~5
14 =% 0.1~03
B4 5 15 Tk 0.1~0.4
16 {5 0.1~0.35
17 EKEfk 6~9
18 IKHEPIRRRFLIL 10~15
19 EKEfk 4~9
20 WO EE 0.1~0.23
CHflsy 21 [fEgfg12 0.03~0.5
22 PN 0.5~1
23 BRI 0.5~1
24 A2 05~1

I PR A PR el P R PR BN 225 A i ek v il 25 2D 0 «

CDRRAR FORH ~4 I A& EHREN, TF 5 4 HPL
A300~400 r/minfii P2 ~4 min {41 %), ARG KK
IS~ 12, iR 4 15 2% 1% % £2700~900 r/min,
i JERHnSE FE L1 100~1 300 r/minf i s 4k
$E25~35 min, LHFEERANE <30 um, 1531 [1 KK
A5y

() BB —TE R A 13~15, FF )26, LA
400~6 000 r/min#it$E3~5 minB A4, SRE A
16, AkEEPES ~ 10 minfg A JERH T, B 5B HmsE
JELAS00~750 r/minfy % 4R i 15~25 min, 155
P RTE B4 5
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350600 r/minflI P T (RUAMAI9~22, 4425
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(4) 5B e S HE I A BEEL 53, TF i 15
250500 r/minfl b 4 e Bl M A AZL S
FICHL Sy, REEHEPES ~ 10 minJ5, /b5 2 0 "N

NIA23~24, 2= A A% 55 B , J0IE] {6 0 26 B8 v MK A R

PEH R 35500~ 1 200 r/min, e 215 3 M PR IR ko t:

FEREN A AL R -

1.5 KR BRI EZER NS AR AL A M R AR
I PR T e T 8 A 24 Rk PR K 9 DL
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®5 KR HERBIEEIER SR RIB I &
Table 5 Test Method for Waterborne Acrylic Modified Alkyd Steel Structural Coatings

e H st IPSGS HARME 75 7%
WAERE (845 FhAE1015% % =2B GB/T 6739—2006
ftt& /5% = <1 GB/T 9286—1998
Tt i 7k P 24h AR AL, TR ZHGB/T 1733—1993H 7k HEAS
iR 7K P 96 h AR AL R RME G 2 [EGB/T 9274—1988+15.4
i e P/ (kg - em) — =40 GB/T 1732—1993
M5 % 1:/h — AR GB/T 1771—2007
w6 AMEHETEMXT LR
Table 6 Data of Comparison between This Product and Its Competitors on the Market
EiSiar s HT2h HT4h HF1d HF3d HT7d 80°C.1h
N — — 2B B HB HB
o Sah — — 3B 2B 2B HB
b L — — 1 1 1 0
W /g o B B B s s
o/ £ - — 50.iit  SO.i@it S0t 50, it
(kg - cm) T — — 40, it 40, it 50, @it 50, @ik
A/ N 168, s 1ot 168, i@ 1ot 168, s 1ot 168, s 1ot 168, i 1ok 168, i# 1ot
T 36, &5 96, &5h 168, i 1ot 168, i it 168, i ik 168, &5
- N 168, i it 168, it 168, 3 i 168, 3 it 168, i it 168, it
T 24, 72, B h 168, i it 168, i it 168, i it 168, i it
- in:q = = = = 72, it 120, i@ it
BT — — — — 36, Bl 120, ik
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{5 I S R R 25 A, RIS N R RR FLIR A R
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KT 40 °CIIZE N FLIE, e A A FLIEF IR R 7L
e & B, HA Iz e 75 36 F v, 5540 i 2 AH 2 1 e
IR 2

KIGIE, A TR EEAN R 5 R 2 R ARG 7
FEVRZR MY B, Wik Ak 3 S HAR 5 @ 5 L 410 ¢ 1,

131 1,15 = 1, H#% 8 J5 B il i BLE - 434 g 15 2 P
ANAZL 5y K3, BERE 2) Ja PO ACHL o FLIR I i
ol Bl v T 37 ] 2 78 (14 7 PR 4 e e e R AR A
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IR AR i 7 o /TLAR Y, BEIEX G-8217E Ak LL
(10~15) = 135 N A DAIE 5 VR, H i [] 26 R At
BAEBAEEL10 « 1wl DAIE 5 U, (B3R s i tL 2
(13~15) = 1S I ELRRLEE R I G2, BARTEMAC
Py FURIE B R IR B I (IR 25 LA B R R
MBS, SR St B S I A R
LA ERB, BEIEXG-821 H T H A B Sl 4+
S5, UL AR R FE R
T BAL AN [R] TR 2 75 FURE e A LT FLIR2.

HATE| 5



®7 BHREILERAZEH RO
Table 7 Effect of High Color/Binder Ratio in Coatings Mixing Stage

Bk L C45y XG-821 TEMA TEmB FEmC
7
10:1 i REIEF, MBEER
&
RSB  URLEESR , 40 R
e ok . IS fkfs BUALEES Hagl_*ﬁ
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15:1 _7': REHEER " ‘EZ% fmﬁfm EH.TLL*E
s PRAEWE IEH , AR R
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s PR PR vy, (ELRE 2 P e 1 ik R, T 4340 °CHY
XG-91028% AT DAPRFF— /N3 g AU R B, (]I S REF fit
— /A~ BAFR TR SR B

RS ARETHIER RN EHE
Table 8 Test Data of Styrene Acrylic Latex with Different T,

FKNFUERR  T/°C wORIBEBhFD/% BF7d L FEER Pridisa e/ (kg - cm)
FURL 25 3 2B B 50, i 3t
FLR2 33 4 2B(=B) B 50, i 3t
XG-9102 40 5 HB HB 50, i 3t
FLR3 45 6 HB HB 45, i 7%
FLR4 58 10 H H 30, ik

2.2 HRATEE

KT JEL a1, DR AH 4y v UL R I A T, K
Rt i B PR RE AR e e PRI VR L A& Rt 2 1Al
FEFH B AL 24 5 1] 2D o ZROE MR A [y ek A B 4515
77 i O A B R 7K P B 50 °CHiL B R IV A7 520, £ 1
LR ELINR, WA AN R R B 3 2t ™
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Table 9 Test Comparison of Different Proportions of Powder

B wORARRIRED% w(EE)% wiEB% wEEH% w(SHEED% g;ﬁg SOHL:‘.’%Ede
1 12 22 7 1 03 168 h, it Bk
2 15 16 3 5 1 168 h, i@t Bk
3 10 22 7 1 03 168 h, i@t Lz AT AN
4 18 16 3 5 1 168 h, @ik {RIERER™E
5 12 25 7 1 03 144 h, il SEHORERIR
6 15 14 3 5 1 168 h, i@t {RIEEE™E
7 12 22 8 1 03 168 h, it AEHEERIR
8 15 16 2 5 1 168 h, 3t RIS
9 12 22 7 0 03 168 h, i@t FETEIFIE
10 15 16 3 7 1 120 h, il AEHRERR
11 12 22 7 1 0.1 120 h, il it s
12 15 16 3 5 15 168 h, i@t ity Ik

BT2h HF4h HF1d BF2h HF4h HF1d
36~40 um 38~43 um 36~41 um 32~37 um 33N37 um 40~46 um
MK 7 difiied | WFRZK7 didiad | k7 dif ok KT diliat |t ERKT didiad | fiER k7 difat

Ca) e &g 7K ] 3%,
Eh

Fig.1 Performance Comparison with Waterborne Steel Structure Coatings on the Market (Partial)
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Study on the Effect of Pigment/Filler to Binder Ratio on the
Performance of 80% Zinc Content Epoxy Coatings

ZHANG Zhen-zhen, LIU Dong-ping
(Jotun Coatings (Zhangjiagang) Co., Ltd., Zhangjiagang 215634, Jiangsu, China)

Abstract: Based on 80% zinc content epoxy coatings and feldspar powder as another auxiliary pigment/filler, four coatings samples with
different pigment/filler to binder ratios (1.6, 1.7, 1.8 and 2.0) near the critical state were prepared. The film forming structure
and the anticorrosive property of these samples were investigated. The test results show that with the increase of pigment/filler
to binder ratio, the water uptake of tested coatings gradually increases. After 96 h soaking in water, the water uptake of the 2.0
coatings is about 7.8 times that of the 1.6 coatings. The low frequency impedance modulus (Zy, u,) in the Bode plot reduces,
and the impedance value of the 1.6 coatings is about 10 times that of the 2.0 coatings, which means that the barrier property
of the coatings is weakened. The adhesion of the coatings film decreases after condensation test, salt spray test and heat and
humidity resistance test, indicating that the anticorrosive property of the film is reduced. Although the higher the pigment/
filler to binder ratio, the lower the price of the coatings, from the perspective that the epoxy zinc-rich primer should have good
anticorrosive property and pursue cost-effectiveness on this basis, the pigment/filler to binder ratio is recommended to be no

higher than 2.0, to ensure that the coatings still show excellent adhesion (not less than 5 MPa) after the anticorrosive test.

Key words: pigment/filler to binder ratio, epoxy zinc-rich, anticorrosive property, adhesion
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Table 1 Basic Formula of Epoxy Zinc-rich Primer
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Development of UV-resistant Topcoat for

External Walls of Buildings
ZHOU Chun-lei, YE Zhi, TAN Zhen-hua, ZHANG Shu-lai, XU Jian-ming, LI Shi-sen

(BNBM Carpoly Coatings Group Co., Ltd., Guangdong Provincial Key Laboratory of Environmentally Friendly Coatings,
Jiangmen 529085, Guangdong, China)

Abstract: An anti-ageing topcoat was developed, not only shielding UV radiation but also facilitating application, offering superior
efficiency and versatility. Experimental results demonstrate that the topcoat developed exhibits excellent ageing resistance,
with significantly improved overall ageing resistance. The UV absorption spectrum shows that UV-7751W displays a broader

response range in the UV spectrum compared with DW-123 (N), indicating superior UV ageing resistance. Additionally, if
mixed with UV absorber, it exhibits better performance, while other fundamental coatings properties such as stain resistance

(<10%) and scrub resistance (>10 000 cycles) far exceed industry standards. This is essential for maintaining buildings'
resources, thus aligning with the requirements of the new era.

cleanliness and natural appearance over the long term, extending the renovation cycle of buildings, and conserving natural

0 HI

—

Key words: fluorocarbon emulsion, pure acrylic latex, hindered amine light stabilizer, UV absorber, UV-resistant topcoat for external walls
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Table 2 Reference Formula of Topcoat
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Table 4 Basic Coatings Film Properties
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Table S Stain Resistance and Scrub Resistance of Fluorocarbon Emulsions with Different Mixing Ratios
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Table 6 Water-whitening Resistance of Fluorocarbon Emulsions with Different Mixing Ratios
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Table 7 Basic Coatings Film Properties of Fluorocarbon Emulsion Mixed with Pure Acrylic Latex
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Table 8 Water-whitening Resistance of Fluorocarbon Emulsion Mixed with Pure Acrylic Latex
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Table 9 Stain Resistance and Scrub Resistance of
Fluorocarbon Emulsion Series Mixed with Pure Acrylic
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Table 10 Anti-radiation Performance of Light Stabilizers
of Different Types and Proportions

X B2 wi% AN AE,,  Ab
TC T 3 — RS 054 046
R — R 047 037
1 REEER 026 007
UV-7751W 2 RIBEZER 027 012
3 RWBEZER 033 006
1 REBEZES 045 016
DW-123 (N) 2 RWMEZER 033 022
3 RIHEZER 044 027

s MR A UVA 1.2 W/m?, 168 h.

F AT DLW ST R oA — b A RAE T BR
AL LA S B R I 2 ' T X T B W8 0 B R/ e e i
WM . o THRFEHE Db ERem 22 5, HAEK 401K
RE T HRE MR e 7 L bR AR IR S, S206 sy
BUTR T A & A e BE 7k o BECIR 28 T B R A AT DL
AT . anfE 1Ca) B Bz, B T52 B A 71l
FEARIREE H L 2 G 5 B AR S A7 BT LASE SR I
e I AR R, BLUV-TT51WAE 00X 18] (19 W% 6 8
FHELFDW-123(ND B K H W T X ] 58 A 9dZ 5 iX
M R EfRRE T HAR RIS SR .

Gl IF A T 98RBT 1 B 751 75 Bl fo 19 40 A7 A 7
5y, S8 3oy Bl T &8 AN E IR b e B 7
AINERA R, I 45 HP— T DL IR UG e 3 5t A4 RE i3 47
A ST T AR IR an Lo B 1) B
71 AR TR e 1 556 B IR SRR E FI A R
4, —J5 1 ENIE T 7k M e fa e 7 i R AT K SR BE A 2%
P, SIS HD SR A, 55— 5 2% B Bh I AE i
FHp AT R A R AP RITE A
2.2.2 RIMRUCHIE EL

YT BT A IHLEE AN [R] LA BE . R
fiE, SN FIAE — R BT b5 52 PR e R e 751 &2 i
st — SO RE . TRk, BT E— P B Ok 2%
4 BB RDIIUV-T751W, 208 4T T F —Fr
B B

AnE2Ce), E2(d) A L, BT Rens R Ik &
SR AW A ¥ & A L Hi ik &R, A E R & =
I 24 1) B w0 oh) IR IR, 1T R = e A SR =
o T =SSR MRS TR AR T 2T = e 2R W i
FIELA AR AR (2R v, B A EE R R
T = R R S TR T R eI U V-
TTA0Wix Fi =18 2K R AN e IR b gk — 2D & Rt 5k 06
M2 B 5. 2 T IR N, 4> B E T1%.2%.
3% JR 4y BO L AT FRLH . anEI2(d) Je Fe 115205 25
P, RN 5 I f AR i et RE A3 51 T
BB RE, RN AEBEAE 5B IEALY
A W TR, I B 23 s h A B 5 Bi2%
IHEBE R, AE 35 F0.19, TAb40.05 ., 378 i A ik
—PAETH A 3% PERE T B AT REE HH TR S EOR I
W (5 (2 B s T b, R I I SR A I IR e 3k
L.

2.2.3 PUEINEEERE AL

X M kA H B = 2 AR Ay, ek
PR B FLIRZH 5, FLIRAS B W DL B AR T =5 1S
PRI AR R s vk IR A 7k MR S Bh 751 55 7k PR
WA (e 2, PSR AN B 5o RT LALE iR I v 3 2 4y
A, FERR 2 J5 » 165 5 40 1Bk B 2 Al i Ui

HAHE| o7



B & #

%3935 202445 06 )

————UV-7751W
5
=
)
R
= Ll
2(;0 2.50 3(I)0 35'0 4(.)0 4;0 560
P K/mm
()UV-7751W K 5-H Ak
—
——UV-7751i(1%)
——UV-7751i(3%)
~=UV-T751i(5%)
5
=
)
KR
X

20IO 25|O 3(;0 3;0 4(I)0 450
P K/mm
()R RBEIUV-7T51W A& 69 7R LR B iR i)

————UV-123(N)

5
&
=
R
=

L T T T | L} T

150 200 250 300 350 400 450 500
JK/mm
(b)DW-123(ND 7K 4k
—

——DW-1%

——DW-3%

- DW-5%
5
&
=
P
=

200 250 300 350 400 450

P K/mm
()R EIDW-123(N)Zs e 0972 BEC R 5 B A 7R 1R

Bl AR B RIESMR L E
Fig.1 UV Absorption Spectra in Different Media
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Table 11 Mixing Schemes and Test Results of Hindered
Amine Light Stabilizers and UV Absorbers
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Table 12 Actual Effect of UV-resistant Topcoat on Texture Coatings
2 S
T . itk
DR T5 DA e AE, DR rofe
1Bt TEHI B33 it 0.35
USRI R SR 2"FERR T B34 kit 0.32
3" FEdR TR ki 0.33
; ERE GB/T 1865
el n W1 Hs 1L 125
3 B AR 2K UIETA TGN i 125
3B il RN aid 125
PUERIINF W R B R s
1B 7
s RE GB/T 9780
L P 2HeIR %
kig:= %=

REMI SIS I ZhRE MR DU HD B E &, Ya A1 %, 14
JEE Bl T TR BT B R AT IR RERY
TH] {7 8 P B LI 368 el T ol e 96 AP 55 22 4
FAEGEE, BIE T e (RAYE BCFLIE L Bl G5 R,
THEBCFLRAY R G R A OGHE THG/T 5065—2016
AR A LA I8 FH S8 v R e 1 HLAE T 2 O P RE A
M 175 2 R R A Y i ol , B AR EERD 25
PERE. 55 D NIGHE H T HA RAFHUELERERI B
GURESUE AL AL AT VNI 3/ RAY) I OB S =Y
R INIER MR, I B SRR A5 RAT 2] T 5 IMNRIOE
AT ) S o USRI 175 R i 2 IR G DA e
S b SROGIE T2 A AR CE R B AT 5
B 2, DRetk i HR 5 A T LA — 2
R ETEER A Dy RE SR A, R AR s i bt —
B OIAPTBIHE, 7T LA 25 iR B2 TUR PSR S
B G738 » $ v LR 07 S I S A 2% 12
WU 515 T REUSAS B R4 R B 57 20 T IR Y
TR X FUOME A £ R IR K R St 21 E
— IR DR SN EDEHLIR B A A A AL
iR R LR 3, HoA 52 AR D i D RERY 28 1 5 Rt
Bl A2 1 T B A ) B L i 5 o

PP, SRE R AR IR R RN R, B
MR SRS, TR, ZEf BBl o R4 IR TR T
AT 2 A DhRESE M AR SCHR P R 5178 50 2 W1,
WO D RE SR PER INEE NS W T B B R R R AR A
JEE o A A HOIG 5 1, HE A e P s e o s g i
v i~ T 7 R TR TR S TO AN 5 | A B T T R
K IR 2 DhREML , A B S ER e (L KT o

Sk

1] Pz WA k28 1 25 A SRR S 40 B VERERF
FET ISR 5154 2020,25(2):19-22

(2] 155 e B R B 30 %4 7K AL D £ 54 80 RH I RESE AT BAF 52
. BAE R 51438 ,2023,28(7):12-15,36

(31 3k AFE.151 4 IR AR S HLIRRH SRR M ST 5 1
[ [I]. 8kt & e G 1] ,2004,25(4):42-44

(4] ¥ 25t (] P R A S 2R 5 2 BN e B o 70 T W ) 1 P
T iFge it R I 2k ,2023,50(8):107-111

[S] JRAR.IT 7%, 25 Ak M2 SR S 1E A P B8 SRR o
B 7 R T 4k, 2018,32(8):54-58

(6] 3k /INTHE 357 760 =1 2 MR MR 1 ) 2 1 e L B4k o 1 o
D) HL B 5941, 2017,35(6):292-296 hEAR

70 |BATE

echnical Research and Development



20244 06 B o E &R %3945 % 06 Hf
June 2024 CHINA COATINGS Vol.39 No.06

BAER B RER
—FERFE R LR

595

HEKS: TQ630 SERARIRAD: E XERS: 1006-2556(2024)06-0071-04
DOI:10.13531/j.cnki.china.coatings.2024.06.012

Why Reconsider “Exempt Solvent”

— It is Needed for Environmentally Friendly Coatings
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Fig.1 Generation of Ozone
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Table 1 Comparison between MIR and POCP

et MIR MIR/Z 4 100%  POCP
[ 9.08 100 100
GiF S 3.97 44 77
- 7.49 32 83
A-ZH%E 1061 118 109
- IR 4.25 47 95
TEE 224 05 59
AMiER 078~1.27 8.6~14 —

72 Coatings Essay

BB/ X 100 J5t)

! IR AR T KSR FIE
| AR T B XHIR
B, WRKZKRWEE Mitb
X#fT7TVOCHRERETL
HIBTES, EE(RSHESY
HEVRE L, B3R T 5FEFH
FHRERSOLX.

MNERBEER, F—ERME
TEEHTIRF, 2gvVoC
HEEEAREL MRS . BERHREENETERE. Y
ZEE1940F E 1998 F XS HVOCKEH = A B, of DUSHT
hEH, VOCHETERRERRESHERBER, I
FETVYNEFEMES S, ENHIRESAFERILZE
IINER DL R R C D),

P EBUFHREMRIAMR T, 1988FEFIAMITE—
(R EAREMERSITRIGE), UEEEZ4RE
1T, GBI ABRARZ, WAERITIZE2018FETTEAIAR
K. B017TFRE, BB AKX ANEENRREERF, 7

1940

1945 1950 1955 1960 1965

Le i JL g T 2 :
1980 1985 1990 1995

1970 1975

0

B BREH e B T
B LR M)

Bommpi W RERRAR)
L )

B RIR £ B ITARE W 35

B2 VOCEAZE L E (1940-19985F)
Fig.2 VOC Release Change Chart (1940-1998)



AR T REMIBKED, 528 T ZHVOCERANDINEIAIEN T -

RINREHTWAZHIRVOCKH A 7, B AREEVOCH: T B KA TR - IXM20RFE H B2 HI~ mir g VOC
SENBIERATNRER R, ZRRTIYHNHES 11, RIS RRENFHE T, IMRILREFVOCHEE
E TR (199959250 g/L, TEE] T 50 g/L(20144F) . 2020 FF E ZGRBIFRAE R IE TR IEEE A80 g/L.

®2  EHR AR ELREVOCTE X R I5FRHY R S
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Fig.1 Future Trends and Disruptions are Expected to Impact the Protective Coatings Market
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