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Preparation of PVAL-based water-soluble composites for pig by melt blending method
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Abstract : In order to solve the problem that the traditional pig is easy to suffer from jamming when it runs in the natural gas
pipeline, a new soluble pig can be prepared by combining soluble materials with traditional pig technology. Polyvinyl alcohol
(PVAL) was chosen as the matrix, with glycerol as the plasticizer and self-made esterified starch as the additive, and a melt blending
method was adopted to prepare esterified starch/PVAL composites. In order to obtain a better formula of the water-soluble compos-
ite for natural gas pipeline pig, the effects of glycerol content on the performances of esterified starch/PVAL composites were
explored in terms of the molecular structure , microscopic morphology , thermal properties, surface hydrophilicity , mechanical proper-
ties and solubility, etc. The results demonstrate that adding glycerol can facilitate the melt processing of PVAL and has little effect
on the hydrophilicity of the composite, the thermal weight loss rate and dissolution rate of the esterified starch/PVAL composites
increase with the increase of glycerol content, but the mechanical properties become worse. When the PVAL content is 40 g, the
glycerol content is 60 g, and the esterified starch content is 10 g, the composite has a series of excellent comprehensive properties,
encompassing a melting temperature of 125.5 °C, a mass residual rate of 74.8% at 200 °C, a water contact angle of 18.60°, a tensile
strength of 1.86 MPa,a maximum elongation at break of 35.5%,and a weight loss of 52% following immersion in a deionized water
for two hours at room temperature, which can be selected for preparing soluble pig bodies.
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Samples PVAL Glycerol Esterified starch
PGES-1 30 70 10
PGES-2 35 65 10
PGES-3 40 60 10
PGES-4 45 55 10
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Fig. 1 SEM photos of section of esterified starch/PVAL composites
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Fig. 4 DSC curves of esterified starch/PVAL composites
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composites

2.6 AR ST

P16 2y 4 FAS [] H il F 2 19 g AL 3 #3/PVAL &
AR AR BE (B S P 2K ) 5 H I A R 2 E] Y
KAML ., dE 6 nT LA, B H S,
IRVEE B A R R [ 22 B[] P %) 5 40 e 2R Bl 2
BT s fErERE R T . o PGES-3 5 PGES-4
F) TR AR 2R A 22 A K, PGES-3 7R 55 i 22 B Tk
02 h5 B0 R 3258 52% , PGES-4 1) it 43
g AR XK — 28 . 5 PGES-3 fil PGES-4 # It ,
PGES-2 78 /K i) Joi £ 483 2 3 J A o 34 i, PGES-1
(14 o 41 R S JEE SR P, B sk R e e in ACHT



70 AR

2025 4E, %5 53 4,45 3 1

J& ,PVAL B AR IR ZE R 32 2 T4, 20 1] B9 HES 2
/N, (45 PVAL 23 T 757K 43 T 5200 T 88 55 0 il
ZK e, AR AL VE R SR K P B TR
Sy TR X — G e — 2 s T AR K i 53
T o TR AT G MR AU 14 X T i
B H M B e, T B L S AR R
(I ZAET 3 el s T A P A AR AS ) e e
RERIAT R, SEB0 TR & B, MARNR K T FIR ZK G A
AR ALK (H R R S B IR S I F T2 2k 1 2= kg .
FESCBREAE W48 A% 5 A T Y o R R AE 2
10%5, AT LA Y, 4 AT BEHE 30 min N Y B 461 2%
FHOH L 10%, IF HH ) 22k gt 23 & AR W] 1 AR
b, BT LLE AT TRR AR T f ¥ Pk 1 5 oK, 3 S 4
il % B TR A A 1T AR A TE Wb ZE RS I T AT A

RIS o
80 ——PGES-1 ——PGES-2
ol ™ PGES-3 —— PGES-4
60t —

W
S

(=}

Mass-loss rate/%
oW A
S & 3

0 20 40 60 80 100 120
Time/min

F6  MEALTEMPVAL S A bR PE AR 45 5
Fig. 6 Dissolution performance test results of esterified starch/PVAL
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