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Preparation and properties of a glass fiber/spunbond composite filter

with high peel strength and permeability

XIONG Chen', ZHANG Jiuzheng® , WANG Hong"
(1. Key Laboratory of Textile Science & Technology, Ministry of Education, Donghua University, Shanghai 201620, China;
2. No.707 Research Institute Jiujiang Branch, China Shipbuilding Industry Corporation, Jiujiang 332000, China)

Abstract: Glass fiber materials, a kind of filter medium, have advantages of high filtration accuracy and large hold-
ing capacity of pollution. It is usually composited with nonwoven materials to improve its processability and ser-
vice life by overcoming the poor folding ability and pressure resistance. However, the air permeability of this kind of
composites will be decreased caused by the hot melt adhesive coating method. In this paper, this issue is addressed
by creating a melt-blown fibrous bonding layer of hot melt resin rather than just coating a compact film between
glass fiber medium and spunbond nonwoven materials. By this approach, the loading amount of melt-blown
fibrous layer plays a significant role in the filtration performance of this filter medium. The results show that a high
peel strength can be achieved but without compromising the permeability when loading 8 g/m® melt-blown fibers.
And, considering the properties of the product and the production, a filter medium product with good mechanical
properties and filtration performance can be fabricated when setting the loading amount of melt-blown fibers,
gauge, temperature, and speed of hot calender at 8 g/m? 0.3 mm, 120°C and 15 m/min, respectively.
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Fig.1 Diagram of glass fiber/spunbond filter compounding process
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Table1 Peel strength of hot melt adhesives
Glue number A B C

Peel strength/N 37.62 36.49 11.96
Notes: A, B—Different kinds of polyester hot melt adhesive;

C—Polyamide hot melt adhesive.

MFE VAT, MXFF AR B S, C gAY
B IEUN, HTIEM E A T R4 IR A A
MBS . T A BN B ) R B o Sy A g, A2
C B B3 7 1 =A% o X2 i T SR Bk e b o i) 44
&5 Ve MLEUAR B FL AR R J3 /0N, Tl A SR B
5B ML A ER IR R AR S, FmiEH IR, B
I, TAH AR B AT AN T UM E G

ZIRBIRELE A T EEK, #F— X AR

B W IPEREHEATITAY . 228 2 A (DSC)
D3 o R S 1 45 1, L DSC TR an &1 2 B
H AR, A BCFN B B S50 168°C F1125°C,
A BEIE SE T B IR o AR SCHEBRIA SR B IR
YERE AR, AR AR TR N AT I8 A 1Y
WELE A

—-0.12

-0.14 |

-0.16 +

-0.18

-0.20

-0.22 +

Heat flow/(W-g™")

-0.24

-0.26

-0.28

20 40 60 80 100 120 140 160 180 200 220

Temperature/C
K2 ABJEKA B PYE I 22~ 31 A (DSC) I KX 1
Fig.2 Comparison of differential scanning calorimeter (DSC) curve for

hot melt adhesive A and B
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Fig.3 Thermal degradation properties of B hot melt adhesive
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Fig.5 Fiber morphology and structure of hot melt adhesive
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Table 2 Air permeability test of fiber/
spunbond composite filter

Microfiber loading/ Peel strength/ Permeability/
(gm™) (N-cm™) (mm:-s™)
5 3.3 168.5
8 Breakage 165.9
12 Breakage 154.0

Note: Air permeability of the original glass fiber filter material is
185.2 mm/s.
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Fig.6 Photo of damaged glass fiber/spunbond

composite filter damage during peeling test



- 2402 -

EEMRER

4588 3

BAME W, NE2TLIA N, X TR
YL DRI, BRET /iR 025 A B A UE M 133 R
FEA T 0. AHXRUL, HBANLT 4k fi 8l 5 g/m®
1952 6 BLLF IR A I35 OB T B/ . Y 4 2 4k
ke 12g/m* iy, EEWFEMMEILIFET
FEU S, FRAR T 16.9%. 1 24 48 40 4T 4kt sk
8g/m’ i, EHS I T T 10.4%. BRI N 4NLT
et E SRS E B UEM PR AR, (AR R
FEPCA UM LI e s K SR G H IR R E
SR 5B A, YO 4 N 8 g/m? A,
T T R 5 B Y TRV, XA AR R AN
2.3 REESEBENESHRENZM

[#] 7 FACJ I 20 2T 4 11 48 R 8 g/m?, AR [H]
o 0.3 mm, #HFLEEE S 10 m/min, 5l 7
100°C . 120°C 1 150°C Ry # AL L T il £ & 5 U8
Mo FTw B &, HIELIEE S 100°C B,
e LT UE M N R A AN BB RORE &, SR NE 7 T
TR o K T I AL TR B S R T A R A A
HUL A ME A o #E— il = G 0
BRI B AT X E AR, R
mZk 3 fim.

MR 3FTLLE 1, TERFFHAL T 228

7 PELIEEE 100°C T RYBELT/GiR TYi i S5 DA

Fig. 7 Glass fiber/spunbond composite filter calendered at 100°C
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Table 3 Permeability of fiber/spunbond composite filter
calendered at different temperatures

Calendering temperature/‘C 120 150

Permeability/(mm-s™) 165.9 164.9

Note: Air permeability of the original glass fiber filter material is
185.2 mm/s.
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Table4 Permeability of fiber/spunbond composite filter
calendered at different speed

Calendering speed/(m-min™") 5 10 15

Permeability/(mm-s™") 171.0 165.9 168.0
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Fig.8 Cross section SEM images of fiber/spunbond composite filter

calendered at the speed of 15 m/min
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