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Continuous preparation and performance of seawater degradable polyglycollate fibers and nonwovens
JI Xu',ZHANG Rui', WANG Xiaohong', XU Nai’, FENG Yuhong’, PAN Lisha'
(1. School of Chemistry and Chemical Engineering, Hainan University, Haikou 570228, China;
2. School of Materials Science and Engineering, Hainan University , Haikou 570228, China)

Abstract : In order to alleviate the pressure of non-degradable nonwovens on the environment, polyglycolic acid (PGA) materi-
als were used to prepare fibers and nonwovens, and the thermal properties of PGA materials, and the effects of thermal processing
temperature, hot roller temperature and metering pump speed of spinning machine on the diameter, linear density, tensile properties
of fibers, gram weight, thickness, tensile properties and production stability of nonwovens were studied, and the production process
was optimized. The results show that under the conditions of 225,225,230 °C and 235 °C in the 1,2,3 and 4 zones respectively , the
head temperature is 215 °C, the speed of the metering pump is 24 Hz, and the temperature of the hot roller is 50 °C, it can realize the
continuous preparation of fibers and nonwovens of PGA, and the comprehensive properties of fibers and nonwovens are better: the
fiber diameter before drafting is 0.153 mm, the linear density is 258.38 dtex, and the tensile strength is 1.55 cN/dtex. The weight of
the nonwoven fabric is 335.52 g/m’, the thickness is 0.672 mm, the tensile strength is 17.07 MPa, the elongation at break is
552.50%,,and the thickness error of the prepared non-woven fabric is 5.7% , which belongs to the first-class product.

Keywords : polyglycolic acid ; melt spinning ; biodegradable material ; fiber ; nonwoven
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Tab. 1 Effect of processing temperature on continuous spinnability

of polyglycolic acid fibers

Zone 1,2,3,4 and head

Experimental phenomenon
temperature/°C P P

245.245.240.240,240 Head 'of spinning maf:hme 1§ seriously
leaking and producing white smoke

230,230,235,235,230 Spinning machine head leaking
Head of spinning machine leaks a small
amount of dripping, and melt does not

form filament

225,230,235,235,225

Pressure on head of spinning machine is
too high, and melt cannot be extruded
smoothly

225,225,230,230,210

Melt agglomerates and does not produce

225,225,230,230,220
filaments

Spinning machine is producing filaments
smoothly and continuously

WX X X X Bk R R
245,245,240,240,240 °CH}, PGA # B} K 23k 115
TR R A 7 o A, LSk R B T TR O A R
P4 s FEIR 22 230,230,235,235,230 °C, ILIHE IH H
MM E B LA A AW BRERE
225,230,235,235,225 °C, Hif B4 A /DT
TH B R B IARIK IH A BE L 22 . TR IL R IR 2
225,225,230,230,210 °C, M HLk H J1 B8k 9.2
MPa, X TBR#$IE /1 6 MPa, F A A REN I 1 1
AR AIL SR EE THE 10 °C % 220 °C, {3k 1 fon
5.8 MPa/NT 6 MPa, IEEF A AR ML L H5 )5 TR AE
— R IR IATIG Y 44 . 2 SR X E OE hTF
BLS TR BE B v, T L A T S et o 1 o [ 3
0, Br LA B R PO R R ISR IR, R —IX
XX DI BL Sk R Ol 225, 225, 230,
235,215 °C, Wi ] LU 2L i 22 . fEd T T,
BEHL S 10 5 22 BB M 11 22 38 0o 22 P %) v R AT
PEATA AR, BRI 46 B 200 22 D0 300 2o PR L 8
i1 To i o
2.3 HERIHEXNPGA LG A N F RN h

T 2 A B AL T PN T X B AL Sk =2 6]
8l I RAGHETH R B FE YT 2205, W] LUK I
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Tab.2 Effect of metering pump speed on PGA undrafted fiber

diameter, linear density and breaking

Metering pump Diameter/  Linear density/  Tensile strength/
speed/Hz mm dtex (cN-dtex ")
18 0.094 105.83 1.26
24 0.153 258.38 1.55
30 0.176 380.81 1.34
36 0.227 396.15 1.35
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Tab.3 Effect of hot roller temperature on appearance of

nonwovens

Hot roller

tempera- Experimental phenomenon
ture/°C

Nonwoven has burrs that are not hot-rolled and
30 formed, and they will spread out when they are pulled,
and there is no embossing roller texture on the surface
Nonwoven is not easy to spread, and the burrs are
40 .
reduced, and some of the textures are not obvious
Nonwoven is hot-pressed and molded, and the texture
is more obvious

50

Nonwoven is formed, and the texture on the nonwo-
60 ven is obvious, but there is a small amount of adhesive
residue on the hot roller of the surface

AN TRV e AL R Y 1) TE 95 A LR WL 4,
Horb AR S R E CV gl FR AR i R B R vE 22 B LA 4
PR3, AR S5 R B R /INR T JC g A TR AR AR
Bl , 78 S 2R B50E0 )N, IR T ) SRR B AR A L3/, A+
PR i BT S 22 /N, E FZT-64004—-1991 45
HEFR, YA AR EEAE 0.1 cm LN, HobRifiE 22 1
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Tab. 4 Influence of hot roller temperature on thickness of

nonwovens
Hot roller Average thickness ~ Standard deviation/
CV/%
temperature/°C /mm mm
30 0.798 0.042 5.28
40 0.749 0.045 6.07
50 0.672 0.038 5.70
60 0.579 0.030 5.28

E/NTF 7% —45 5. R4 AT, e B i
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DA & — 55 S JC g5 A B i TR g s g b &
50 °CH)ICL) A SUHETE W, - ELB AR B8, 7 LAA
IR FERTE 50 °C.
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b) PGA fibers after drafting

(c) PGA nonwovens
B 11 AR H PGA £F4ERI PGA JC4iA
Fig. 11 PGA fibers before and after drafting and PGA nonwovens
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(1) PGA 1) 2253 fff 1 2 7E 352.56~392.57 °C,
B RO R Tk 372.87 °C. PGA Y MFR Jifi
YL 1 TR 1T T, ELAE 242 °CHY MFR 153 51.68
¢/10 min, PGA 7EHVIN T.IF5% 200.06 °CA HETT 1A
AR, 1] 244.80 °CA BESE 2 AJGRILIRAS . 47 2241
BB E TN T T, B9IRE , BIZNT333.84 °C,

Q) SRS TR T ol AR
T LS80, S P PGA 21 4 RG24 1) % L 45
PGA ZF 4 R TG e 1. T2 280k 55—

T DX Sk 225 °C 55 i T IX s Sk 225 °C
5 0 T IX S E A 230 °C A DU T X g I EE
235 °C ML IR K 215 °C , 22 54 80 24 Hz, #1
HRIREE N 50 °C.
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