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Abstract

Fiber-based oil-absorbing materials play a significant role in the field of oil pollution control, offer-
ing advantages in terms of efficient adsorption, environmental adaptability, and sustainability. Com-
mon fiber-based oil-absorbing materials are high-porosity nonwoven fabrics made from chemically
synthesized materials such as polypropylene and polyurethane through processes like electro-spin-
ning and melt-blowing. Natural hollow kapok fibers and cost-effective bamboo pulp fibers as raw
materials were utilized with the dry-laid web formation and chemical bonding method, EVA powder
was sprayed onto the fiber web surface to produce oil-absorbing filter felts with varying mass ratios
of kapok to bamboo pulp fibers in this project. The changes in morphological structure, oil absorp-
tion rate, oil-water separation performance, oil retention rate, oil absorption rate, contact angle, and
other properties of oil-absorbing filter felts with different mass ratio were explored in the study.
The results indicated that the oil-absorbing filter felts exhibit a three-dimensional porous network
structure in their microstructure, and after EVA bonding, they presented a point-like adhesion. When
the mass ratio of kapok/bamboo pulp fibers was 9:1, the kapok fiber-based filter felt exhibits the
best oil absorption performance, with an absorption ratio of nearly 50.37 and the best oil-water sep-
aration performance. The oil-absorbing rates of all six groups of oil-absorbing filter felts were above
60%. Sample 5# demonstrated the highest oil absorption rate, reaching 41.8 g/min. All six groups
of oil-absorbing filter felts exhibited good hydrophobic effects, with larger contact angles under al-
kaline conditions. Samples 1~5# demonstrated good reusability. In summary, sample 5# exhibited
the best comprehensive performance.
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Table 1. Fiber content and appearance of 6 samples

= 16 MEmIAES BRI

FE b G 5 AL 4 /g T3k A7 4 i il g FE S A
1# 1 9
2# 3 7
3t 5 5
4# 7 3
5# 9 1
6# 10 0
DOI: 10.12677/ms.2025.159194 1828 PR


https://doi.org/10.12677/ms.2025.159194

Bt 4

2.3.3. Mk E MR
B AP et B T TV IR : FBEE PSR : 281K LA 1:1:1 R A vmitorh, S3EAT I 7K 20 2 v ae il
SE, HLARE IR Gl il v PR BB AR ]

2.3.4. {RhZFR

KA 4EpE R e R E, WRAEIMBRE FRARE, REESIR FNE 24h 5, R E. R R MR
RS IR A 2 RPN AR R [16], B E AT
_ m3 _ml
- m, —m,
A, b AR, %; m NIRRT E, g5 m AJEEEIREMR SR E, g9; ma NIEHEE = T ER
BH24h JEHEE, g.
2.3.5. WifhiRER

BUdE B KRS, 25k 2s. 3s. 4s. 5s. 10s. 15s. 20 s #1 30 s I} 6] 5 JEES (R 1% 2R .
SR R AR AR bR, WA N AR 2R, B 2R 1 B 28350 0 4% N i A s h Bl i 2R

b O]

Cmax
A, VO PEIIEE, gimin: Cow WA IR, 0: too WULHHAEIREH T, min.

2.3.6. IKIEfh Y
WK O AARFRIE N 2 plo BEAMEE S AN EN ) S, TSI I RAE N i 2 i /K B fi A
B X LRI BT AN RIS A A R, T 1) & B R B /K PR R

2.3.7. AFE pH Tl

W 96k 90 B P T TR R 2 i R FL AR MV IR P KSR e 32 AT (R B REFE A - 20 91 pH oA 3 1
11 e R R A, MR TR R KR A . R EE T S RIRE S R A A, I A SR RO pH AR e
Pk,

238 EEFIAM

A ) P A ST R ek R 1) A RO BR 30k i 28 S FR B [17] 0 DR AR ZR T o8, AT R - B¢ R 7GR
TR VR PR K MR st AR F A 375 st IR B PR 7, 7% 20 miin J5 PRI I R, dn Bk g BA gt
AT 30 WRSEES, IRTCM RGP B GE 77, S LA I % 5 AR 3R A7 MR o 08 B 1) 3 55 R P R

3. BR5WTiE
3.1. EHEtaath

R TIRA — ARG & AT AE R R DE R AT IR, BEATRIEESE Y b B EACRIER 3 418
an B, ST T A IR R I AR, BRI 1 PR

P LRI, i o 0 LR RS I 2T g R, S BUY STIETHEHED, Dy =4E B BRET YRR o
LRYE ST HE L MR EVA IR, BATBOR LR, ARMRET 4R 23 a5 51T R EF 4 (il AN FLER A2 5
T, AT HBERAN . TH EVA RS EERR ST A0 RURK &, XS AR T ARG, (UE
R g X IO O G gt Rk, F4ERI AL AR OREFARBICIRZS, ANREmaIERE 9 & 2 Rl I RS &, AT A
ERSRlPUDLILP

DOI: 10.12677/ms.2025.159194 1829 FHER2


https://doi.org/10.12677/ms.2025.159194

D G

4 SN

¥ i 4 I !
A-1
Figure 1. SEM images of filter felt surfaces with different proportions. A. Kapok/bamboo pulp = 9:1 (200x); B. Kapok/bamboo

pulp = 5:5 (200x); C. Kapok/bamboo pulp = 1:9 (200x); A-1. Kapok/bamboo pulp = 9:1 (500x); B-1. Kapok/bamboo pulp =

5:5 (500x); C-1. Kapok/bamboo pulp = 1:9 (500x)
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Figure 2. The oil absorption effect of 6 types of filter felt on pure waste pump oil
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Figure 3. Diagram of oil-water separation process of filter felt
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Figure 4. Oil-water separation in oil-water mixtures of 6 types filter felt
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Table 2. Oil retention results of 6 types filter felt
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Figure 5. Oil absorption rate and time variation chart of 6 types of filter felt
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Figure 7. Contact angle of filter felts in different acidic and alkaline environments
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Table 3. Oil absorption performance results of 6 samples after 30 repeated uses
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Figure 8. Reuse of kapok fiber-based filter felts
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Table 4. Comparison results of oil absorption performance with materials in literature
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