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助劑 Additives

生物技術開啟了一個全新的消光助劑的誕生，與

蠟和二氧化硅等傳統消光劑相比，該消光助劑具有前

所未有的優良綜合性能。這種全新的助劑基於生物聚

合物，使用醣類經過細菌發酵而制成。此種生物聚合

物的產品源於可再生資源，可完全生物降解，無轉基因

（圖1）。低穩泡和低沈澱性使其易於添加使用，在高

透明度配方中其塗膜，無霧影或渾濁。另有其它優點，

如舒適的表面觸感、良好的機械性能等。該助劑可在

UV體系中體現出最佳效果，但也適用於無溶劑塗料、

溶劑型塗料以及水性塗料。

Increased public awareness about sustainability and 
environmental protection has led to a high demand for eco-
friendly products and even to new regulatory provisions. 
Thus, the need for innovative and the so-called “green” 
solutions is greater than ever before and challenges the 
components of a coating formulation, even if used in small 
quantities only. Biotechnology has opened the door to an 
entirely new matting additive with a hitherto unprecedented 
combination of properties compared to conventional 
matting agents such as waxes and silicas. The new additive 
is based on a biopolymer, which is obtained by means of 
bacterial fermentation from sugars. The biopolymer-based 
product originates from renewable resources and is fully 
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圖1：生物技術帶來的全新消光助劑
Figure 1 : New matting additive by biotechnology
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高消光效率
在各種的塗料體系中，二氧化硅消光劑的使用都

非常普遍和有效。與傳統塗料體系相比，UV固化體系

難以消光。一個重要原因是其不像溶劑型塗料有明顯

的塗膜收縮。尤其是低光澤的啞光塗料，所需的二氧

化硅消光劑的使用量顯著高於其它塗料體系。標準二

氧化硅消光劑通常會導致粘度顯著增加，並提高觸變

性，因此需要使用更多的活性稀釋劑或特殊的潤濕分

散劑來降低粘度，並提供牛頓流動特性和防沉降性。

有許多特殊有機改性的二氧化硅消光劑，它們對粘度

的影響不大，但消光的效率也不高，而且經常有穩泡

性，而且透明度不佳。

一般而言，蠟助劑對粘度的增加雖然不像二氧化

硅的影響那麼大，但它們在消光的效率也不夠高。如使

用酰胺蠟，也會遭遇到諸如穩泡、霧影等副作用。使用

改性HDPE（合金）的蠟助劑，其優點是可改善塗膜性

能，如耐機械性能。因此蠟助劑經常與二氧化硅一並

使用，因為這樣可帶來更好的塗膜性能，特別是抗劃

傷性及耐磨性。聚合物消光劑也被經常使用在消光，

由於容易添加、對粘度無任何影響。它也可與二氧化硅

或蠟搭配使用。

生物聚合物展現出絕佳的消光效果，而且對粘度

沒有任何影響。與有機處理過的二氧化硅和蠟相比，

其效率更高；在眾多測試體系中，其效率等同於未經處

理的二氧化硅（圖2）在聚酯丙烯酸酯體系和聚氨酯丙

烯酸酯體系中，使用5%的生物聚合物即可將光澤度降

低至10~30。光澤度采用BYK-Gardner光澤度儀以60°

測量。其消光效果通常接近未經處理的二氧化硅，並

優於所有測試的有機處理過的二氧化硅。

添加生物聚合物非常容易，無需太高的剪切力。在

添加過程中，不會有粉塵及穩泡的情況。光澤均勻的塗

膜經常是UV體系中的主要挑戰。即使是塗膜厚度差異

很小的的狀況下，也會導致表面光澤度的不同。利用此

生物聚合物，表面的光澤度能不受塗膜厚度所影響。

在大多數的情況下，在水性1K、2K及UV體系中，

其消光效果與其它消光劑相似。未經處理的二氧化硅

具有最好的消光效率。在溶劑型體系中，其消光性能

優於蠟助劑，而僅在某些體系下與二氧化硅相近。所

以，生物聚合物與二氧化硅和聚合物消光劑以及蠟助

劑皆可搭配使用。

透明度
透明度也是生物聚合物的一個關鍵優勢。塗膜的

吸收和散射特性決定有多少光可穿過以及其後方物體

如何通過透明塗膜而顯示出來。其顯著特點為：

biodegradable and GMO-free (Figure 1). Minimised foam 
stabilisation and sedimentation ensure easy incorporation 
and deliver highly transparent formulations and coating films 
with no haziness or turbidity. Further beneficial effects, such as 
a pleasant surface touch and good mechanical properties, are 
observed. The best results have been achieved in UV systems, 
but the additive is suitable for solvent-free, solvent-borne and 
waterborne coatings.

High matting efficiency
Silica matting agents are very common and effective in every 
type of coating system. In comparison with conventional 
coating systems, UV curable systems are difficult to matt. One 
important reason is that there is no film shrinkage, as there 
is with solvent-borne coatings. The amount of silica needed, 
especially for deep matt coatings, is significantly higher than 
in other coatings. Standard silica matting agents often cause a 
marked increase in viscosity and provide additional thixotropy. 
Thus, either higher amounts of reactive diluents are needed or 
specially designed wetting and dispersing agents have to be 
used in order to reduce the viscosity, provide Newtonian flow 
behaviour and supply anti-settlement properties. There are 
many specially designed, organically modified silica matting 
agents available which do not affect viscosity so much, but 
these are not so efficient in terms of gloss reduction and often 
exhibit foam stabilisation and lower transparency.

In general, wax additives do not affect viscosity as much 
as silica, but they are not sufficiently efficient to achieve low 
gloss surfaces. With some amide waxes, negative side effects 
such as foam stabilisation and haziness are also observed. The 
benefit of using wax additives such as modified HDPE (alloys) is 
improvement to film properties such as mechanical resistance. 
Often, wax additives are used in combination with silica because 
of the improved film properties that this brings, notably scratch 
and abrasion resistance. Polymer matting agents are often used 
because of their easy incorporation and zero effect on viscosity. 
Combinations are also possible with silica or waxes.

圖2：三種常見100%UV體系中三種選定助劑的光澤度
降低效果（助劑劑量為7.5%，幹膜厚度為20µm）
Figure 2 : Gloss reduction of 3 selected additives in 3 
common 100% UV-systems (additive dosage 7.5%, 20µm 
dry film thickness)
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散射角廣→ 霧影

（光線向四面八方擴散，導致對比度損失）

散射角小→ 透視度高

（光線僅在較小角度範圍內擴散，高度集中）

該效果說明了透過塗膜可看到後方清晰的影像。

如果啞光清漆透明性差，當塗布在黑色底漆上就會改

變原來的顏色而成灰色。因此，透明度對深色或透明

材質上的塗層均非常重要。例如，在木器塗料中，底部

的木紋應清晰可見。

通過霧度測量技術證明了生物聚合物帶來的視覺

效果。霧度計的測量原理如下。一束光射向樣本並進

入積分球。球體的內表面均勻地塗布啞光白色材料，能

使光線漫射。球體內的一個探測器測量總透光率和穿

透性霧度。安裝在球體出口處的環形傳感器檢測低散

射角的光（清晰度）。

將塗膜與未添加消光劑的透明塗料進行了比較。

與含有經過處理的二氧化硅或蠟助劑的塗膜相比，而

使用生物聚合物的塗膜顯示出更高的清晰度（圖3）。

不僅在100%UV體系中具有高透明度，在水性塗

料和溶劑型塗料中也是如此。這些顆粒的定向排列在

所有體系中基本上一致。

絕佳的觸覺特性、舒適的柔軟觸感
生物聚合物賦予塗料舒適、溫潤的觸感，像蠟一

樣。根據作者的定義，觸覺為具有柔軟觸感的平滑表

面。沒有設備可用於測試觸覺。因此邀請了許多人評估

樣品。生物聚合物樣品不約而同地被判定為最平滑、

The biopolymer exhibits excellent matting combined 
with no impact on viscosity. In comparison with treated silica 
and waxes, efficiency is higher and, in many of the tested 
systems, equal to untreated silica (Figure 2). In polyester 
acrylate and urethane acrylate systems, it has been possible to 
reduce the gloss to 10-30 with 5% of biopolymer. The gloss of 
the hardened film was measured with a micro-Tri-gloss form 
BYK-Gardner at an angle of 60°. This is often comparable to 
untreated silica and better than all the treated silica tested.

Incorporation of the biopolymer is easy; no high shear force 
is required. During incorporation, dust and foam stabilisation 
have not been observed. A uniform gloss is often a major 
challenge in UV systems. Even small differences in film thickness 
can lead to gloss differences. Through the use of the biopolymer, 
the gloss level become independent of film thickness.

In waterborne 1K, 2K and UV systems, similar matting 
to other matting agents was seen in most cases. The highest 
matting efficiency has been found with the untreated silica. In 
solvent-borne systems, the matting properties were found to be 
better than with wax additives and only in some cases similar to 
silica. Combinations of the biopolymer with silica and polymer 
matting agents and wax additives were found to be  possible.

Transparency
Transparency is also a key advantage of the biopolymer. The 
absorption and scattering behaviour of applied coatings 
determine how much light will pass through and how objects 
will appear through a transparent product. Distinguishing 
features are:

Wide angle acattering → haze
(Light is diffused in all directions causing a loss of contrast.)

Narrow angle scattering → see-through quality
(Light is diffused in a small angle range with high concentrations.)

This effect describes how well very fine details can 
be seen through the film. If a matt clear coat is hazy, an 
application on black primer appears grey. Transparency is 
not only important for applications on dark or transparent 
substrates. In wood coatings, for example, the wood grain 
should be clearly visible.

The visual impression provided by the biopolymer 
has been proven by haze measurement. The measurement 
principle of the haze meter is as follows. A light beam strikes 
the specimen and enters an integrating sphere. The sphere’s 
interior surface is coated uniformly with a matt white material 
to allow diffusion. A detector in the sphere measures the 
total transmittance and the transmission haze. A ring sensor 
mounted at the exit port of the sphere detects narrow angle 
scattered light (clarity).

Films of coatings have been compared to the clear coat 
without matting agent. The biopolymer-containing film has 
exhibited a higher clarity compared to treated silica or wax-
containing films (Figure 3).

High transparency has been found not only in 100% 
UV systems but also in waterborne and solvent-borne 
coatings. The orientation of the particles has been largely 
homogeneous in all systems.

Excellent haptic properties & 
pleasant soft-touch
The biopolymer imparts a comfortable and warm wax-like 

圖3：采用不同助劑的塗層清晰度（助劑劑量為2%，幹膜
厚度為30µm）
Figure 3 : Coating clarity as a function of additive (additive 
dosage 2%, 30µm dry film thickness)
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最舒適。這種柔軟的觸感並不意味着具有更高的滑爽

性。無論是否采用生物聚合物，塗膜表面的摩擦系數 

(Ｃoefficient of Friction，COF) 都在相同水平。

三維顯微鏡圖像顯示：二氧化硅存在較小的尖狀

突起，聚合物消光劑存在圓形突起，生物聚合物存在

更高的圓形突起。

塗料中的貯存穩定性
此生物聚合物助劑在所有體系中顯現出良好的貯

存穩定性。貯存前後的塗膜光澤度測試可保持一致。

在100%UV體系中，生物聚合物在貯存測試中，同樣顯

示出非常穩定，罐內的分布均勻。與之相比，二氧化硅

易於沉澱，蠟易於上浮。

改善塗膜性能
從使用不同測試方法來觀察的抗劃傷性及耐磨性

的結果來看，使用生物聚合物的效果比使用二氧化硅

及聚合物消光劑效果更好。然而，當與改性HDPE蠟

合金比較時，其效果沒那麼好。使用生物聚合物無法

提高拋光或擦焦效果，對指痕印的改善也不明顯。塗

膜的流平性良好。通過使用SEM，可看到顆粒非常均

勻地分布在塗膜的所有區域。

成果概述
通過生物技術開發了一種具有卓越性能的創新產

品。該產品100%基於可再生資源且可生物降解。其主

要特性為具有絕佳的消光效果（尤其是在UV體系中）

和極高的透明度，而且具有溫潤、平滑的觸感而不影

響滑爽性。此外，該產品還可提高抗劃傷性、耐磨性及

抗粘連性。它可用於無溶劑塗料、溶劑型塗料以及水

性塗料而不影響粘度。它使用時，無粉塵沈和無穩定

性且易於添加，並且在塗料體系中具有良好的貯存穩

定性。

touch to the coating. Haptic is, in the authors’ definition, 
a smooth surface with a soft touch effect. There is no 
equipment for testing. Thus, a number of individuals were 
asked to evaluate the samples. The biopolymer sample was 
invariably judged to be the smoothest and the most pleasant. 
This soft touch does not correspond to a slip increase. The 
COF (coefficient of friction) of the coating with and without 
biopolymer is at the same level.

The 3D microscope pictures reveal small peaks for silica, 
round rises for the polymer matting agent and higher round 
rises for the biopolymer.

Storage stability in coatings
Good storage stability was observed for the bio based additive 
in all systems. Coatings were applied after storage and the 
same gloss level before and after storage were obtained. In 
100% UV systems, the biopolymer showed very homogeneous 
in-can distribution, also after storage. In comparison, silica 
tends to settle and wax to cream.

Improved film properties
Regarding scratch and abrasion resistance, better results 
have been observed using different test methods in systems 
containing the biopolymer than with silica and polymer 
matting agents. However, the results when compared to a 
wax-like modified HDPE wax alloy have been less favourable. 
No burnishing or polishing effect has been observed with 
the biopolymer, and no finger marks likewise. The applied 
films exhibit good levelling. Very uniform distribution of the 
particles has been observed in all areas of the film using SEM.

Results at a glance
An innovative product with excellent properties has been 
developed by means of biotechnology. The product is 100% 
based on renewable resources and is biodegradable. The 
key benefits are excellent matting efficiency, especially in UV 
systems, combined with high transparency and a warm smooth 
haptic without any undesirable effect on slip. Additionally, the 
product improves scratch, abrasion and blocking resistance. 
It can be used in solvent-free, solvent-borne and waterborne 
systems without affecting viscosity. Easy incorporation without 
dust formation and foam stabilisation is combined with good 
storage stability of the coating systems.


