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Preparation and physical properties of biodegradable
polybutylene succinate/polybutylene adipate-co-terephthalate

blend monofilament by melt spinning 
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Development Institute, Busan 619-902, Korea
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In order to improve the breaking strength and elongation of Polybutylene succinate (PBS) monofilament, the
monofilament was produced by blending PBS and Polybutlyne adipate-co-terephthalate (PBAT). The
PBS/PBAT blend monofilament was prepared by the melt spinning system, and the weight ratios of the
compositions of PBS/PBAT was 100/0, 95/5, 90/10 and 85/15, respectively. The breaking strength,
elongation, softness and crystallization of PBS/PBAT blend monofilament were analyzed by using a
tensionmeter, softness measurement, X-ray diffractometer in the both dry and wet conditions. The
PBS/PBAT blend monofilaments were spun in the take-up velocity of 1.19m/sec under the drawing ratio of
6.8:1 condition. The production volumes of PBS/PBAT blend monofilaments showed 20% less than that of
Nylon. The breaking strength of PBS/PBAT blend monofilaments were decreased as PBAT contents
increased, while elongation and softness were increased. In case of PBAT content were over 5%, the
breaking strength, elongation and softness of PBS/PBAT blend monofilaments were not shown to increase
in spite of increasing in PBAT contents. Based on these results, it was possible to make the monofilaments
with the maximized physical properties when the PBAT contents at 5%.
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Fig. 1. Schematic representation of PBS monofilament as
melt spinning system.
(a) Polymer injector (b) Cylinder (c) Head (d) Dies
(e) Cooling water tank (f) 1st godet roller (g) Wet heater 
(h) 2nd godet roller (i) Electric heater (j) 3rd godet roller
(k) 4th godet roller (l) Monofilament (m) Take-up unit 

Table 1. Spinning conditions of samples 

Cylinder
Head

Dies Godet roller Heat treatment
temp. ( )

( )
( ) (rpm) temp. ( )

C1 C2 C3 1st 2nd 1st 2nd 3th 4th 1st 2nd 3th 4th

192 195 198 200 201 203 12 41 81.6 76 2 78 79 85

(a)

(b) (d)

(e) (f) (g)
(h)

(m)

(l)
(k) (j)

(i) (i)

(c)
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Table 2. Diameter and denier of specimens 

Specimen Blends Diameter Denier 
code (%) (mm) (Td)

T0 PBS/PBAT (100/0) 0.284 0.002 720
T5 PBS/PBAT (95/5) 0.286 0.003 729
T10 PBS/PBAT (90/10) 0.286 0.003 729
T15 PBS/PBAT (85/15) 0.287 0.005 734 Fig. 2. Line breaking strength of specimens in the dry

and wet condition.
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Fig. 3. Knot breaking strength of specimens in the dry
and wet condition.
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Fig. 4. Elongation of unknotted specimens in the dry and
wet condition. 
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Fig. 5. Elongation of knotted specimens in the dry and
wet condition.
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Fig. 5 PBS/PBAT 
overhead knot
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Fig. 6. Softness of specimens in the dry and wet condition. 
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Fig. 7. X ray diffraction patterns of  specimens. 
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