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Observation of Separated Domainsin SB-latex/Starch blend film
by Scanning Probe Microscope
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@ Abstract

Scanning Probe Microscope (SPM), that is, Atomic Force Microscope equipped with a
detection system for various mechanical features was applied to observe separated domains of
SB-latex and starch in their blend film based on the different levels of “hardness’ between the
two binder regions. This method has a merit that there is no need to stain SB-latex with Osmium
or Bromide, and starch with lodine. Besides, it permits us to observe samples at very high
in-plane resolutions and in atmospheric circumstances. Empirically, the elastic modulus image
of SPM showed small particles 0.2 um in diameter that seem to be uncoalesced latex particles
on asurface. But, those particles were hardly seen in the topographic image presumably because
the particles are buried in the film with the coal escence interface shape mostly maintained. The
phase mode image in the tapping mode revealed stripes running at 1.5 um intervals, which are
likely to correspond to domains of the two binders. Transmission electron microscopy
confirmed that the stripes are due to the alternate separated domains. Thus, SPM, when applied
to coated paper, has afeasibility to assess SB-latex and starch distributions in coatings.

Keywords: Coated paper, Coating, Electron microscope, SB-latex, Scanning probe microscope,
Starch,
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江前 敏晴
（日本語要旨）
試料表面の粘弾性的性質の差違を画像化する機能を持つ走査型プローブ顕微鏡（原子間力顕微鏡）を用いてSBラテックスとデンプンのブレンドフィルムの相分離状態の観察を行った。室温乾燥フィルム表面の弾性率イメージや位相イメージでは、直径0.2 mm程度の未融着のラテックス粒子が観察された。120 ℃乾燥フィルムでは、約1.5 mm間隔で走る縞模様が観察され、SBラテックス／デンプンの組成に対応した相分離が起こっていることを示唆していた。この相分離は透過型電子顕微鏡による観察でも確認された。未融着のラテックス粒子や縞状の相分離は表面形状イメージでは観察されず、材質の“堅さ”の差を検出するモードの有効性を示した。
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Tablel Samples subjected to scanning probe microscopy

SB-latex:Starch ratio

Symbol (Solids basis) Drying temp., O Preparation
A 2:1 20 Cast on aplastic substrate and dried.
B 21 120 Dried in an oven after a cast.
C 11 20 Cast on a plastic substrate and dried.
D 11 20 Supernatant of a starch solution used.
E 1:2 20 Cast on a plastic substrate and dried.




Fig.1l-a Topographic image of Sample A in contact mode Fig.1-b Elastic modulus image of Sample A in contact mode
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Fig.2-a Topographic image of Sample D in contact mode Fig.2-b Elastic modulus image of Sample D in contact mode



Fig.3-a Topographic image of Sample D in Tapping mode Fig.3-b Phase image of Sample D in tapping mode



Fig.4-a SEM image of Sample A after Os addition. Fig.4-b SEM image of Sample A without Os addition.
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Fig.5-a Topographic image of Sample E in contact mode Fig.5-b Elastic modulusimage of Sample E in contact mode
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Fig.6-a Topographic image of Sample B in Tapping mode Fig.6-b Phase image of Sample B in tapping mode
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Fig. 7 Transmission electron micrograph of SB-latex/starch blend film dried at 12001
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