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Abstract
Thongsang, S.!; Suwapanaviwat, S.2, Supanpesat, J.2, Chantawart, S.%,
Khamphan, K.! and Sombatsompop, N.2
Effects of recycled PVC content and processing temperature

on the properties of PVC foam products
Songklanakarin J. Sci. Technol., 2005, 27(3) : 575-589

This work used different types of recycled PVC products including PVC pipes and bottles, as rigid
recyclates, and PVC plastic coverings, as soft recyclate. The PVC recyclates were added into virgin PVC
foam, ranging from 0-100wt%. The PVC blends were then moulded with different processing temperatures,
and their properties were monitored. It was found that the concentration of the pipe recyclates up to 60 wt %
could be used to add into the PVC virgin for production of rigid PVC foam products. The higher the recyclate
content led to the higher the blend density and the mechanical properties (flexural and impact strength,
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and hardness). For bottle recyclates, up to 60 wt% of bottle recyclates could be used for rigid PVC foam
production, but the overall properties, except for the impact strength, of the PVC foam did not improve with
increasing the recycled bottles. For recycled coverings, increasing plastic coverings led to an increase in
average cell size, but resulted in decreases of impact and hardness resistances. The flexible or soft PVC foam
products could be manufactured with use of 0-100wt % recycled coverings. In summary, it could be concluded
that recyclates of pipes, bottles and plastic coverings can be mixed with virgin PVC foam for making foam
products.

Key words : recycled PVC, rigid PVC foam, soft PVC foam, pipe, bottle, plastic covering
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Table 1. Compositions of vigin PVC compounds

for rigid PVC foam.

Composition content (phr)
1. PVC resin Suspension Type K58 100

2. Dibutyl Tin Maleate Compound 1

3. Acrylic Processing Aid 2

4. Calciam Stearate 1

5. Stearic Acid 0.5

6. PE Wax 1

7. White Oil 1

8. Blowing Agent (Azodicarbonamide) 1

Table 2. Sample code and ratio of PVC resin: recycled rigid PVC.

Sample code PVC Resin (wt%) Recycled Pipes (wt%) Recycled Bottles (wt%)
RF100 100 - -
RF+P20 80 20 -
RF+P40 60 40 -
RF+P60 40 60 -
RF+P80 20 80 -
RF+P100 - 100 -
RF+B20 80 - 20
RF+B40 60 - 40
RF+B60 40 - 60
RF+B8&0 20 - 80
RF+B100 - - 100
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Table 3. Processing condition of PVC foam extrusion.

Temperature (°C)

Materials Screw speed (rpm)
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Table 4. Composition of vigin PVC compounds

for soft PVC foam.
Composition Content (phr)
1. PVC Emulsion 100
2. DOP 30
3. Epoxidized Soyabean Oil 7
4. Stabilizer 2.5
5. Chemical Blowing Agent 2

< 1

2) ¥ @ 19UsznauWITus ninselwasan
(Soft Foam: SF) @ 131@uudanlfiduinsanisdnmly

loady3unm uisznaudineazidealu Table 4

22 M3k wuazyugliuanuna au
a (% aa a a ) %
maessasd giidandnwan @nild
v = & = a ANaa
lasnsdaiduduidng uazidnasly 13U3znaunIT
3 1 > 1 1 >

us qmmwiWwaau‘luamw AUAN G P9k vl Table
5w lun udaihaweiasn Nassan 9 e
Tunsw 8 2 w1 andusinlun suueIasue a9

x vy - .o X
annas (two-roll mill) Ngnnd 150°C u&H39UU3Y

P T .
uHBEIELA3a90ATUILUTew (hot press) laaldiaanlu
> g U al

nIgaIuIL 3w dwgmr)ldng fa 170, 180
wag 190°C
N0 DUMIBLNRNNAATAFLINMINNIATFINNIMG BY

ANBUI LN INND 0N L LUFAT 1

AN
23 MSNA 8y WUAMIINAMIUNTNULIIAG
lunsne au NTANINBUIRY Na Bu
AuN1NI1 ASTM D638 tuu 4 loana audaeanis
I%Lﬂ%‘ao‘m avalunilsz 9@ LLORD LR 50K (UK)
uaeldidduia (grip) auim 5 Alaiiaeiu Fefinseuew

a

a o =
Qm%ﬂﬂﬂi"iﬂ%ﬂ’]iﬂﬂ auUNYWnNN

9

25°C anaiialu
1364 50 WN./uh
24 MNA 8y NUAMINAMUMIIAAANY
WUg
lunine autadiauuds na auanw
§1a337% ASTM D2240 ﬁmm%‘la\m@ AUAMNLT
1na shore A Model 408 wasu3En PTC

instruments 9116 (USA)

Durometer

25 mMIn5v aulase 319MIYamAnIunass
¢
ANTIAY
lun1sne oy NTANNNIBAINIEL N DU
Tasn s T ldannisesauduskullasia o
lass $19msganaéaeia3as ZEISS Optical Micro-
d‘ = 1 >
scope (Germany) LWaAN®IJUTIILAEYWIANN WIS
209lnw

Nﬁﬂ”lﬁ‘ﬂﬂﬁﬂ»iLLﬂ:ﬂ”Iﬁ%LﬂTISﬁ'Nﬁ

1. HAaMINQ 8y NUANIBTNHMILANNDIes 191

é’ aa A dl o a
HANIINA DUNSTUIURITIWNINIAT09A3A

Table 5. Sample code and ratio of PVC resin: recycled soft PVC.

Sample code PVC Resin (wt%) Recycled Plastic Coverings (wt %)
SF100 100 -
SF+PC20 80 20
SF+PC40 60 40
SF+PC60 40 60
SF+PC80 20 80
SF+PC100 - 100
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Figure 2. SEM micrographs of PVC foam (50x): (a) RF100 (b) RF+P20 (¢) RF+P40 (d)
RF+P60 at processing temperature of 190°C.
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