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The surface and bottom compositions of poly(2-ethylhexyl acrylate) (PZEHA)/poly- 
(vinylidene fluoride-co-hexafluoro acetone) [P( VDF-HFA)] blends were investigated by 
XPS analysis. In these blends, the enriched P(VDF-HFA) layer was observed from the 
top surface to a few nm depth, while the PZEHA component segregated at the bottom 
(the surface in contact with release liner). The probe tack values of the bottom side were 
remarkably larger than those of the surface side for the PZEHA/P(VDF-HFA) blends 
because the characteristic segregation structure was formed. We expected that the 
PZEHA/P(VDF-HFA) blends could be utilized as a non-backing pressure sensitive 
adhesive (PSA) tape. The effects of the film thickness of the blends and the molecular 
weights of P2EHA on the segregation structure were also examined. We thought that 
segregation behavior found in P2EHA/P(VDF-HFA) blends was caused by several 
factors, such as surface tension, miscibility, density, and rate of solvent casting. 

Keywords: Poly(2-ethylhexyl acrylate); fluoro-copolymer; blends; segregation; XPS; sur- 
face tension; miscibility; pressure sensitive adhesive 
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16 Y. KANO et al. 

1. INTRODUCTION 

Pressure sensitive adhesive (PSA) tape is prepared by coating an 
adhesive polymer solution onto a backing film. Generally, PSA tapes 
consisting of adhesive polymer and backing are used in various 
industries, such as label, decal, medical, electrical, packaging, and auto- 
mobile [l-41. If the coating process could be eliminated in the 
manufacture of PSA tapes, more efficient and less costly processes 
could result. 

Recently, studies on surface segregation [5,6] and gradient struc- 
ture [7] have been reported by many researchers. Surface segregation 
in polymer blends occurs when there is a difference of the surface 
tension between components. Usually the lower surface tension com- 
ponent is preferentially segregated on the surface of the blend film. 
For example, surface segregation of the lower surface tension com- 
ponent is found in binary polymer blends, such as poly(styrene)/ 
poly(viny1 methyl ether) [S, 6,8- 103, poly(styrene)/poly(ethylene ox- 
ide) [11,12], poly(methy1 methacrylate)/poly(vinyl chloride) [12,13] 
and poly(methy1 methacrylate)/poly(vinylidene fluoride) [ 141. On the 
other hand, in the gradient structure, the concentration of one compo- 
nent in the mixture gradually changes from the surface to the bottom 
of the film. Functional gradient structures consisting of blends of 
metal and ceramics have been developed as aerospace materials. 
When surface segregation or gradient structure is applied to PSA tape, 
a non-backing PSA tape can be prepared. 

We have examined the surface segregation or  gradient structure 
formed for poly(2-ethylhexyl acrylate-co-acrylic acid-co-vinyl acetate) 
[P(2EHA-AA-VAc)]/poly(vinylidene fluoride-co-hexafluoro acetone) 
[P(VDF-HFA)] blends [lS-201. The surface and bottom composi- 
tions and depth profile of P(2EHA-AA-VAc)/P( VDF-HFA) blends 
were determined using XPS, ATR-FTIR and PAS-FTIR analyses. It 
was confirmed that the surface was enriched in P(VDF-HFA) and 
P(2EHA-AA-VAc) segregated at the bottom. For the P(2EHA-AA- 
VAc)/P(VDF-HFA) (50/50) blend, the P(2EHA-AA-VAc) layer of 
about 0.5ym in thickness at the bottom was also observed by 
TEM [lS]. Thus, as the tackiness of bottom side was remarkably 
larger than that of the surface side for the (50/50) blend, we expected 
that the P(~EHA-AA-VAC)/P(VDF-HFA) blmds could be utilized as 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
1
:
1
4
 
2
2
 
J
a
n
u
a
r
y
 
2
0
1
1



SEGREGATION BEHAVIOR IN POLYMER BLENDS 71 

a non-backing PSA tape. We presumed that this characteristic segrega- 
tion structure resulted from such factors as miscibility, surface ten- 
sion, desity, and rate of solvent evaporation. 

In this study, the surface and bottom compositions of poly(2-ethyl 
hexyl acrylate) (P2EHA)/P(VDF-HFA) blends were determined by 
XPS analysis. To elucidate the factors influencing the formation of the 
segregation structure, the miscibility, surface tension and density were 
investigated. The effects of the molecular weights of P2EHA and the 
film thickness of the blends on the degree of segregation were also 
examined for PZEHA/P( VDF-HFA) blends. 

2. EXPERIMENTAL 

2.1. Materials 

Two P2EHA were synthesized by a solution polymerization at 70 - 
80°C for 15 h, using lauroyl peroxide as an initiator and mixtures of 
ethyl acetate (70 wt%) with acetone (30 wt%) as a solvent. Molecular 
weights of P2EHA were determined using a Hitachi Co. Ltd. Liquid 
Chromatograph 655A-11 GPC system in 0.3 (wt%) THF solution. The 
molecular weights and distributions of P2EHA and P(VDF-HFA) are 
represented in Table I. When the P2EHA having low molecular weight 
was synthesized, lauryl mercaptan (0. lphr) as chain transfer agent was 
added. The P(VDF-HFA) (HFA content: 8.3 mol%) was supplied by 
Central Glass Co. Ltd. (Japan). Mole- cular weights of P(VDF-HFA) 
was determined using a TOSO Co., Ltd. CPSOOO GPC system in 
0.1 (wt%) solution. 

TABLE I Molecular weights" of polymers 

Sample Rn AW M w / M n  

PZEHA-L 58000 23 loo0 3.98 
PZEHA-H 106000 813000 7.63 
P(VDF-HFA) 12000 57000 4.94 

*Molecular Weight equivalent to that of polystyrene by GPC. 
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2.2. Measurements 

Films of P2EHA/P(VDF-HFA) blends were prepared on PET film and 
release liner [ poly(dimethy1 siloxane) (PDMS) having a critical surface 
tension of wetting, y N 24dyn/cm, is coated on the liner] using a hand 
coating bar, from 20 (wt0h) THF solution. The films of P2EHA/P(VDF- 
HFA) blends were dried at 90°C for 1 min, then the coated films were 
permitted to stand at room temperature for at least 24 h. The specimens 
were further allowed to dry in a vacuum for 7days at 40°C. The 
P2EHA/P(VDF-HFA) blends were 10, 30 and 50 pm thick. 

The XPS and probe tack measurements of the surface and bottom 
of the blend films were carried out on the blend surfaces in contact 
with air and release liner, respectively. It is well known that P2EHA is 
very tacky and very flexible. If the P2EHA component segregates at 
the bottom, the interface between the blends and common adherends, 
such as glass plate, stainless steel and plastic films, cannot be separa- 
ted, Therefore, a release liner having lower release strength was used 
as an adherend. 

To evaluate the miscibility between components, the glass transition 
temperatures ( Tg) of P2EHA/P(VDF-HFA) blends were determined 
using a 910 DSC with Du Pont 990 system at a heating rate of 
10"C/min under nitrogen gas. 

The XPS spectra of the surface and bottom for P2EHA/P(VDF- 
HFA) blends were measured by a Shimadzu Manufacturing Ltd. 
ESCA model 850 X-ray photoelectron spectrometer (X-ray: Mg-Ka, 
voltage : 8 kV, current : 30 mA) using take-off angles of 15", 30', 45", 
60" and 90". 

FTIR spectra of P2EHA/P(VDF-HFA) blends were measured by the 
IR-RAS method using a JEOL Co. Ltd. JIR-WINSPECSO FTIR analyzer. 

The surface and bottom of the P2EHA-H/P(VDF-HFA) (30/70) 
blend was observed using a Hitachi Ltd. scanning electron microscope 
(SEM), Type S-2100. The surface and bottom of the (30/70) blend was 
treated by vacuum evaporation with Au using an Eiko Engineering 
Co. Ltd. IB-3 ion coater. 

The tack was measured by means of the probe tack test at 23"C, 
using a Nichiban Co. Ltd. probe tack tester and a stainless steel 
probe. The thickness of the P2EHPI/P(VDF-HFA) blends was 30 pm 
and the backing was PET film. 
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SEGREGATION BEHAVIOR I N  POLYMER BLENDS 79 

The density, p, of the polymers was measured using a Shimadzu Co. 
Ltd. gas pycnometer, Type accupyc 1330-01. 

To calculate surface tension, 7, of P2EHA using state parameters, 
the thermal expansion coefficient, a, was estimated based on a 
dilatometric method. Temperature dependence of volume for P2EHA 
was measured using a PERKIN ELMER Co. Ltd. 7 series thermal 
analysis system with quartz glass. After samples and phenyl methyl 
silicone oil (Ohio Valley Speciality Chemical Inc., OV-17 25GMS) 
were put into the quartz glass and annealed for 2 h at 100°C to 
remove the thermal hysteresis, the annealed samples were cooled to 
room temperature without quenching. The heating rate was 2"C/min. 

3. RESULTS AND DISCUSSION 

The DSC thermograms of P2EHA-L/P(VDF-HFA) blends are shown 
in Figure 1. The signs -L and -H as shown in Table I mean low mole- 
cular weights and high molecular weights, respectively. The T, peaks of 

I . , . , . , . , . ,  
- 1 2 0  - 8 0  - 4 0  0 40  80  

Temperature ("C) 

FIGURE 1 DSC thermograms of PZEHA-L/P(VDF-HFA) blends. P(VDF-HFA) 
content (wt%): a) 0. b) 30, c)  50, d) 70, and e) 100. 
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P2EHA-L and P(VDF-HFA) are observed at -50°C and -25"C, 
respectively. As double T,  peaks are clearly observed in all blends, the 
P2EHA-L is found to be immiscible with P(VDF-HFA). Double T, 
peaks are also observed on the DSC thermograms of P2EHA-H/ 
P(VDF-HFA) blends. Generally, the miscibility of acrylate polymer 
and fluoro polymer is enhanced with decreasing side chain length of 
the acrylate polymer because of the increased ease of making hydro- 
gen bonds. We considered that the hydrogen bonding was occurring 
between acrylate carbonyl groups (C=O) and C-H groups in 
P(VDF-HFA) [21]. In our previous study [21,22], the miscibility be- 
tween P( VDF-HFA) with both poly(ethylacry1ate) (PEA) and poly- 
(butyl acrylate) (PBA) was examined by cloud point measurement. 
The PEA/P(VDF-HFA) blends were miscible at room temperature 
and exhibited LCST phase behavior with a critical temperature 
Tc = 150°C. On the other hand, PBA/P(VDF-HFA) blends were 
found to be inferior to PEA/P(VDF-HFA) blends in miscibility since 
the cloud points of PBA/P(VDF-HFA) blends were lower than those 
of PEA/P( VDF-HFA) blends. Therefore, the effect of the side chain 
length of the acrylate polymer on miscibility with P(VDF-HFA) was 
confirmed because P2EHA/P( VDF-HFA) blends were immiscible at 
room temperature. If the miscibility between acrylate polymer and 
P( VDF-HFA) greatly influences the surface segregation, the inclina- 
tion of P2EHA/P(VDF-HFA) blends to surface segregate may be 
larger than that of P(VDF-HFA) and PEA or PBA blends. 

The XPS spectra of C,, at a 90" take-off angle for the P2EHA- 
L/P(VDF-HFA) (30/70) blend are shown in Figure2. In the XPS 
spectrum of the surface side, the peaks based on CF, and CF, groups 
are apparently observed at 295.3 eV and 292.5 eV [23], respectively. 
The peaks at 286.5eV and 288.1eV correspond to CH, and COC 
groups, respectively. On the contrary, on the bottom side of the 
(30/70) blend, CF, and CF, peaks can hardly be detected in the XPS 
spectrum. At the top to a few nm depth, the P(VDF-HFA) and 
P2EHA-L are confirmed to be segregated at the surface side and the 
bottom side, respectively. Similar C,, XPS spectra at a 90" take-off 
angle for the P2EHA-H/P( VDF-HFA) (30/70) blend are shown in 
Figure 3. The peaks at 290.5-291 eV, as shown in Figures 2 and 3, are 
related to the -CF- group[24]. The CF, and CF, peaks are also 
observed on the surface side, whereas these peaks can not be observed 
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SEGREGATION BEHAVIOR IN POLYMER BLENDS 81 

296 292 288 284 280 
Binding energy (eV) 

FIGURE 2 XPS spectra of C,, for PZEHA-L/P(VDF-HFA) (30/70) blend using 9 0  
take-off angle. The thickness of (30/70) blend is 30 prn. a) surface side, b) bottom side. 

on the XPS spectrum of the bottom side. Particularly. the magnitude 
of the CF, and CF, peaks for the P2EHA-H/P(VDF-HFA) (30/70) 
blend is remarkably larger than those for the P2EHA-L/P(VDF- 
HFA) (30170) blend. The influence of molecular weight of P2EHA on 
the inclination of P(VDF-HFA) to segregate on the surface are clearly 
suggested by these XPS results. However, this interpretation is made 
more difficult because it is well known that the low molecular compo- 
nent easily segregates on the surface [ S ,  61. 

The relationship between the atomic ratio of F to C for the 
P2EHA/P(VDF-HFA) (30/70) blend and the take-off angle are shown 
in Figure4. In both blends, the atomic ratio on the bottom side is 
much lower than that on the surface side and the atomic ratios do not 
change with increasing take-off angle (measuring depth) on the surface 
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82 Y. KANO et al. 

296 292 288 284 2 
Binding energy (ev) 

FIGURE 3 XPS spectra of C, ,  for P2EHA-H/P(VDF-HFA) (30/70) blend using 90" 
take-off angle. The thickness of (30/70) blend is 3 0 ~ m .  a) surface side, b) bottom side. 

side. For both P2EHA/P(VDF-HFA) (30/70) blends, it is presumed 
that the enriched P(VDF-HFA) layers exist from the top surface to a 
few nm in depth. 

The bulk chemical compositions of P2EHA/P( VDF-HFA) blends 
were measured by an IR-RAS method. From the FTIR spectra of the 
P2EHA/P( VDF-HFA) blends, the C=O absorption of P2EHA and 
the C-F absorption of P(VDF-HFA) were observed at 870 cm-' 
and 1730 cm- ', respectively. Using the C - F absorption at 870 
cm-'(Is70) and the C=O absorption at 1730 cm-1(I1730), the ab- 
sorbance ratio (Is70/I1730) can be calculated. Figure 5 shows the ab- 
sorbance ratio ( I s70/ I~730)  vs. P(VDF-HFA) weight content plots for 
F'(2EHA-H/P(VDF-HFA) blends. The relationshp between 1870/11 730 

and P(VDF-HFA) weight content fits on a straight line by least squares 
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P2EHA-H/P (VD F-H FA) (30/70) blend 

1.75 4 I 1 . 5 0  

5! U l.*li 

c 

2 ' * 0 ° 1  0 

0 

0 0  0 

analysis as the following cquation: 

log ( 1 8 7 0 / 1 1 7 3 0 )  = 0.0183 (W1) - 1.214 (1) 

where W, is the weight fraction of P(VDF-HFA). The relationship 
betwecn J 8 7 0 / I ,  7 3 0  and P(VDE'-HFA) wcight content for P2EHA- 
L/P( VDF-HFA) blcnds was also expressed by following equation: 

Therefore, these relations fit the Lambert-Beer law. 
On lhc othcr hand, the relationship between thc atomic ratio (F/C) 

and P(VI>F-HFA) weight content for the P2EHA-H/P(VDF-HFA) 
blends arc shown in Figure 6. The F/C values for the surface are much 
largcr than those for the bottom in P?EHA-H/P( VDF-HFA) (50/50), 
(30/70) and (10/9O) blends. This behavior corrcsponds to the ATR-FTIK 
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P2EHA-UP(VDF-HFA) (30/70) blend 

0 
0 

(3 
0 0  
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1.50 1 

Take-off angle ( 0 )  

FIGURE 4 (Continued). 

P;?EHA-WP(VDF-HFA) blends 

1: 
CJ c 

U . 
I 

U 

.1: 

.01' " ' ' ' " 

0 20 40 60 80 100 

P(VDF-HFA) content (wt %) 

FIGURE 5 
content for P2EHA-H/P(VDF-HFA) blends by FTIR analysis. 

Relationship between absorbance ratio (1870/Il,3,,) and P(VDF-HFA) 
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P~EHA-H/P(VDF-HFA) blends 

1.5 1 

1.0 - 

0.5 - 

0.0 1 
0 20 40 60 80 100 

POF-HFA) content (&Yo) 

FIGURE6 Relationship between F/C ratio obtained using 90’ take-off angle and 
P(VDF-HFA) content for P2EHA-H/P(VDF-HFA) blends. The thickness of blends is 
30 ptn. 0) surface side, 0) bottom side. 

results in our previous study [17]. We measured the probe tack of the 
surface and bottom for P2EHA-H/P( VDF-HFA) (.50/50), (30/70) and 
(l0/90) blends, since it is thought that the segregation behavior or 
gradient structure occurs in these blends. 

The P2EHA is very tacky because of flexibility and having a low 
T,, whereas P(VDF-HFA) is non-tacky. As P(VDF-HFA) and P2EHA 
segregated at the surface side and the bottom side, respectively, the 
tack value of the surface side should be less than that of the bottom 
side. The probe tack values of the surface side and bottom side in 
P2EHA/P(VDF-HFA) (50/50), (30/70) and (lO/!N) blends are shown in 
Table 11. The probe tack values of the bottom side are larger than those 
of the surface side in both (50/50) and (30/70) blends. Especially, the 
difference of probe tack value between surface and bottom sides is very 
large in the P2EHA-H/P( VDF-HFA) (30/70) blend. Therefore, we expect 
that the P2EHA-H/P(VDF-HFA) (30/70) blend is most appropriate as a 
non-backing pressure sensitive adhesive (PSA) tape in these blends. 
In general, the tack value depends on the surface chemical compositions 
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86 Y. KANO et a1 

TABLE I1 Probe tack (Ni5mrnq5) of P2EHA/P(VDF-HFA) 
blends 

P( VDF-HFA) content 
(wt%) 50 70 90 

PZEHA-L Surface side 0.602 0.714 0.133 
Bottom side 1.571 1.418 0.184 

PZEHA-H Surface side 0.347 0.112 0.143 
Bottom side 1.959 3.531 0.133 

FIGURE 7 
ness of the (30/70) blend is 30pm. a) surface side, b) bottom side. 

SEM photographs of P2EHA-H/P(VDF-HFA) (30/70) blend. The thick- 
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SEGREGATION BEHAVIOR I N  POLYMER BLENDS 8 1  

and the bulk mechanical properties of the adhesive polymer. The 
P2EHA-H/P( VDF-HFA) (30/70) blend may exhibit favorable surface 
chemical composition and bulk mechanical properties for tackiness. In 
both P2EHA/P(VDF-HFA) (10/90) blends, probe tack values of both 
surface and bottom sides are very small. This is because the P2EHA/ 
P(VDF-HFA) (10/90) blends have a high fluoro content even in the 
bottom side. 

The surface and bottom morphologies of the P2EHA-H/P(VDF- 
HFA) (30/70) blend exhibiting the excellent tack property are shown 
in Figure7. The surface of the (30/70) blend exhibits a smooth mor- 
phology, whereas the bottom exhibits a wrinkled morphology. In gene- 
ral, an acrylate polymer that is very flexible at room temperature 
often forms the wrinkled morphology, as revealed by vacuum evapora- 
tion with Au[18]. In fact, as the wrinkled morphology was observed 
for P(2EHA-AA-VAc) [25], it is considered that this morphology in 
this blend corresponds to the P2EHA-H component. Thus, by SEM 
analysis we can judge that the P(VDF-HFA) and P2EHA-H compo- 
nents are segregated at the surface and bottom, respectively. 

Next, we explain why the characteristic segregation structures were 
formed in P2EHA/P( VDF-HFA) blends. In the previous stud- 
ies [ 15-20], we reported that the segregation behavior or gradient 
structure, occurs as a result of various factors, such as surface tension, 
miscibility, density, and rate of solvent evaporation. Particularly, i t  
was presumed that the gradient structure found in immiscible acrylate 
adhesive/fluoro-copolymer blends is strongly influenced by the rate of 
solvent evaporation [20]. Thus, the effects of surface tension, density, 
and rate of solvent evaporation on segregation behavior were inves- 
tigated in P2EHA/P( VDF-HFA) blends. 

The surface tension, y ,  of P2EHA was estimated with the state 
parameters according to Patterson’s theory [26] as follows: 

where j j is reduced surface tension, K is the Boltzmann constant, P* and 
T* are the constant 1 reference parameters for pressure and temperature, 
respectively, and Pis  the reduced volume. These state parameters can 
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88 Y. KANO et al. 

be obtained from the thermal expansion coefficient, a, and solubility 
parameter, 6, as follows: 

P= [(l + Ta)/(l + 4T~x/3)]-~ (5 )  

where T is the absolute temperature. The c( of P2EHA is obtained as 
the slope of specific volume V,, us. temperature plots according to the 
dilatometric method. The relationship between V,, and temperature 
for P2EHA-H is shown in Figure 8. As shown in this figure, the V,, us. 
temperature plots fit a straight line derived by least squares analysis, 
as follows: 

V,, = 6.33 x T + 1.005 (25 - 90°C) (8) 

The correlation coefficient of V,, us temperature plots for P2EHA-H 
was > 0.99. On the other hand, the relationship between V,, and tem- 
perature for P2EHA-L could be expressed with the following equa- 
tion: 

V,, = 6.23 x T +  1.013 (25 - 90°C) (9) 

The solubility parameter, 6, of P2EHA was calculated by the group 
contribution method by using Hoy’s table [27]. In our previous 
study[28], the critical surface tension of P2EHA could not be 
estimated by the classical contact angle method because the contact 
angles of organic liquids on P2EHA films depended on elapsed time. 
Thus, the y values in this study were calculated with state parameters. 
We have already confirmed that the theoretical method using 
Eqs.(3) and (4) provided a reasonable surface tension value in our 
previous papers [ 15,293. 

The surface tension, y ,  and density of the polymers are presented in 
Table 111. The y values of P2EHA calculated by Eqs. (3) and (4) with 
the state parameters were about 35 (mN/m). As the y values of 
P2EHA are larger than that of P(VDF-HFA), we judged that the 
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0 20 40 60 80 100 

Temperature (T) 
FIGURE 8 Relationship between specific volume, and temperature for PZEHA-H. 

TABLE 111 Surface tension, y, and density, p, of the polymers 

PZEHA-L 35.6 0.98 
PZEHA-H 35.1 0.97 
P(VDF-HFA) 19.1 1.80 

difference of surface tension, y, between components strongly influen- 
ces the segregation structure for P2EHA/P(VDF-HFA) blends. On 
the other hand, the densities, p, of the P2EHA are remarkably lower 
than that of P(VDF-HFA). If the difference of p has an effect on the 
segregation structure, P2EHA and P( VDF-HFA) should enrich the 
surface and bottom sides, respectively. However, in this study, 
P( VDF-HFA) segregated at the surface and P2EHA precipitated at 
the hnttnm 

Finally, the effect of the solvent evaporation rate on segregation 
behavior for P2EHA/P(VDF-HFA) blends was examined. When the 
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blend film is prepared by the coating method from THF solution, the 
solvent evaporation rate can be controlled by the thickness of the 
applied film (coating weight). In other words, the solvent evaporation 
rate of a thin film is faster than that of a thick film. The relationships 
between F/C and film thickness for the P2EHA-H/P( VDF-HFA) 
(50/50) blend are shown in Figure9. On the surface side, the maxi- 
mum of F/C is observed at 30pm in thickness. However, on the 
bottom side, the F/C value does not change with film thickness. The 
inclination of the P(VDF-HFA) component to segregate on the sur- 
face of the blend film is also influenced by the rate of solvent evapora- 
tion (film thickness). In P2EHA-H/P(VDF-HFA) (50/50) blends of 
10, 30 and 50pm in thickness, F/C values of the surface side are 
remarkably larger than those of the bottom side. We think that the 
characteristic segregation behavior found in P2EHA/P(VDF-HFA) 
blends occurs as a result of various factors, such as surface tension, 
miscibility, molecular weight, density, and rate of solvent casting. We 

nEHA-H/P(VDF-HFA) blends 

lS2 L 

o*2- 0.0 
0 10 20 30 40 50 60 

Thickness (,urn) 

FIGURE9 Plots of F/C ratio obtained 90" take-off angle us. thickness of PZEHA- 
H/P(VDF-HFA)(50/50) blend. 0) surface side, 0) bottom side. 
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intend to investigate the sectional layering of P2EHA/P( VDF-HFA) 
blends by transmission electron microscopy (TEM) in future studies. 

4. CONCLUSIONS 

The segregation structure of PZEHA/P( VDF-HFA) blends was found 
by XPS analysis. In these blends, an enriched P(VDF-HFA) layer was 
observed at the surface side, whereas the P2EHA component seg- 
regated at the bottom. Because the characteristic segregation structure 
was formed, the probe tack values of the bottom side were remarkably 
larger than those of the surface side for the P2EHA/P(VDF-HFA) 
blends. We judged that the P2EHA-H/P(VDF-HFA) (30/70) blend is 
most appropriate as a non-backing PSA tape because the difference of 
probe tack between the surface and bottom is largest in this blend. 
The inclination to segregate of P(VDF-HFA) for the P2EHA-H series 
is found to be larger than that for the P2EHA-L series. From the film 
thickness us. F/C plots obtained by XPS analysis, the maximum of the 
F/C value was obtained at 30pm thickness. We presumed that the 
segregation structure found in PZEHA/P( VDF-HFA) blends was 
influenced by several factors, such as surface tension, miscibility, mole- 
cular weight, density, and rate of solvent casting. This characteristic 
segregation structure should be examined sectionally by TEM for 
PZEHA/P( VDF-HFA) blends in future studies. 
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