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Abstract

In order to understand the oil absorption effect of modified polyurethane sponge on diesel oil, po-
lyurethane sponge with hydrophobic and lipophilic properties was prepared by soaking in stearic
acid and palmitic acid. The effects of contact time, temperature and amount of modifier used on
diesel absorption onto polyurethane sponge in modificated reaction were studied, respectively.
Results showed that when the modification time was 30 min, temperature was 30°C, and the mass
radio of modifier and polyurethane sponge ratio was 0.06, the result for adsorption of diesel onto
polyurethane sponge was better than the other experimental conditions, and the maximum ad-
sorption capacity for sponge was 14.60 g/g, and the modification effect of stearic acid was better
than palmitic acid.
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KB BIRE R £ ST [11] [12] [13] [14]. A6 Bt b RhS: B BB K R e P L 7 0 ot A
BLAT IO . R 55 AR i, (RN A LA (P15

TR BRI SR —Fh B 2L IR 2 AL, AT AL AR 4 0 BV 40 D2
R T2 K AL ER AR [16] [17]. BAVR[1815 AR E &bk, FIRMIKG B, SUbs. F R,
TEREGEBAIE R, 4% th ek R4 . T2 T2 (1912 A ALK LRI 75 = A Rkt
o BRI AT O, T 4 T B K 5 B R K S B R R, TR A%
PRI DLk Vi R R OE Sk el S R A B I B . BB RN, B
(3R B 40 AT BT (R /K S PR . AR S 3 LR P T G R R A X R B AT kb, R
R 5 K A B RCRE AT 40T -

2. SCIGERSY
2.1. RFISLES

FREEES . WIERAR). FHHER(AR). /K ZEE(AR). HEH(AR). 4EW1; 20 #T K T-(YP5002). XX
BRI Ve A (KQ-500E)  HE #VE IR & X T 1A (DHG-9240A) «
2.2. TEREER . IFHEIES A B R A E 4R a0H) &= B B I SRR

B 5 FH PR RO 25 B8 1 7K A VGRE 75 i ok AR I SR R R 47 30 min, B LN 80°C RS b T 2
BHOARZEAKT 0.01 g); 2R 50 mg B fi5 FR AER AR B FF i 20 A HE 75 4 B4 AR 50 mL /) L W (G
FEAE 50 min), {ENIRIRIEG 58T AR LR AR R+ 5 min, W& 23400 B
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A, %Fi%lﬁﬁﬁﬁ? 8OCHIMAT 1% 12 h SE LB OB, FTRE M 720l e IR R S5k 5 2 e v 4
MERHERR e R A R 4n . (M5 T S QR SEh Qe o, AIBARN S SR SEM KR &6 R, K
TR S 2 P IS AR AE SRR 2 R R IR o A R e R A A S LSS, I et S T AR
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2.3. BHL

I 0.50 g ARSMERIRABESN 10 mL 4535 100 mL /KRB SR R, 20 B0 SR 7K 1) )i
AR, FEEGEE O (gg)-

24. FIEXRIEBHERIWE R

2.4.1. BMERTE

HC AN RS AR TR R RAR 1 FIBRAR 2, 43 AR IIIN 50 mL Jo/K Z EEFIHERIAREL T 0.50 g K= a4,
SR JEF— 8 R AR R N GEAr 1 A, R [ 5T & I AR AR BRI N6k 2 A, BT 20°CHl A 3 R 0 B
[FIBFEI0. 10+ 204 30, 40 F1 50 min). 4345 3G FH IE/K T3 W 5 2 6 25 T 9 4% (0 B8 I R AT A A R
TR DL 22 CE, 5 P 4 1 B S B v 4 58 AR IR AE — S IR FE SR AR (PR & 14 Z by, S 4 W B A AT,
53 I HE SE R R K I S R AAR, SR EIRGHE O (g/g)-

2.4.2. BERE
I A R AR ) IR 1 RDGEAR 2, 43 IR IR NN 50 mL TooK Z BRI HERFREL ) 0.50 ¢ REBEE4T,
SR HE— B R MR AR R IR 1, FEAH AR 2 AR R I NGt 2 W, TSR R (204 30+ 40
AT 50°C)HE A5 I 4 B 30 mine 2B R P G /K £ B I SR I % T8 4% () Rl i R AR AR, ) LA 2%
B’%L@? P P A O SR R i 4 58 AR A — B IR S AU IR AR R, (AR R AT, 43 )i
SEHRK B R AVARL, R EIRH R O (g/g).

2.4.3. EFIHE

EPAN FIRE AR [F] BOBER 1 FIBEAR 2, 20 BIARINN 50 mL JE7K Z BEFIHERFREL I 0.50 ¢ A BRIE4,
SRR AN [ J57 R P S R (T AR R S5 V40 TR EL 2% 4% 6% 8% 11 10%)INAKEAE 1 1, B AR i & 1)
T RE R (R HE TR 15 Y 400 0 2 EE 2% 4% 6% 8% 1 10%) I ANGEHE 2 71, BT 30°C iR 9% FH 4 £ 30 min.
YRS G TG /K CBRE B R B R T AR 1 RE AR AR R, T DA 5Bk S, K P o SR 2
A58 AR AL — E WL SEM MUK TR S AR ZR b, AU 4R W B VA, 4 i) D00 S8 R K IR ot i AR, JF
THHEBHE O (2/g).

3. ER5118
3.1. FELRBUME RS XS R IR B R

SRR It 40 FH Y RN 25 B 7 /MG A v O, T AL s 20 U FE B AR R AR IR ) B W P IR
HA A IR AN R AR P H SR i 5T 1 S yekbR S gL ta)n, A LR i i MR 4R N
S AK R AR R, WA 2K AR IS BE A e R AR S0P 2 IR, (181 1 AT 2).
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Figure 1. Oil absorption of polyurethane sponge modified by stearic acid
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Figure 2. Oil absorption of polyurethane sponge modified by palmitic acid
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HIP 1] 2 T Y S ) SR Y A 0 ST A A AR A (MRt RIOCR (B AR R (R RCR AN
Hf AR I Wit R o AR CCPE R AR it 2D, RS 48, R BCR A&
3.2. REUMEBLRRTSE M IRHR

TS 1 AT, ARSI AR W AR N 4.5 mL, WK AKFRCA 16.83 mL, & O A 7.30 g/g,
T A PR VR4 R K B AR R B 11 3~4 1, BB R O A 40 B B K e, W R

Table 1. Effect of unmodified sponge on oil absorption of diesel oil
T 1 RSB LRRT S A IR R

N o Wk AR BREE

T BeD W@ ABeD e BBmD e ke 29
AT 1 4.5 3.65 15 14.39 19.5 18.04 23 7.30
AT 2 4 3.24 18 17.26 22 20.50 18 6.48
“FAT 3 5 4.06 17.5 16.78 21.5 20.84 23 8.12
SEE 4.5 3.65 16.83 16.14 21 19.79 21 7.30
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3.3. BRI BROHUR AR A

RIS B 2 W, CSOPE R TR SO ORI AR K, S B TR) /N T 30 min B, B S0P IR TR
B0, PRSI RN, 4IR30 min B, B CCMER R AGSE N, ST IR R IR, T
9 30 min B CHERCR e, SRR, SOV S ISR R ARFA DY 9 mL, WRIHE O 4 14.60 g/g, ULHH, otk
B 18] 30 min B 201 250CR e f

Table 2. Effect of modified time on oil absorption of modified sponge bystearic acid
7= 2. BUMERT B R R B 4R R B R A 20

, W i B WK A I Wit i ot T
A () DU (A (min) SU i 0 (e/)
BRmL) P HRmL) FiEe AHmL)  AEE o) g

0.52 10 7 5.68 11 10.55 18 16.23 39 10.92

0.49 20 8 6.49 8.5 8.15 16.5 14.64 48 13.24

0.50 30 9 7.30 9 8.63 18 15.93 50 14.60

0.51 40 8 6.49 9 8.63 17 15.12 47 12.73

0.50 50 8 6.49 10 9.59 18 16.08 44 12.98

Table 3. Effect of modified time on oil absorption of modified sponge by palmitic acid
7 3. BUMERT BRI B S 4R R B R A 20

, W WA T S L L
BRI E () SRR (A (min) V)& i) 0 (e/e)
BRMmL) B HRmL) FiEe AHmL)  AEE o) ge

0.49 10 8 6.49 7 6.71 15 13.20 53 13.24

0.50 20 8 6.49 75 7.13 15.5 13.62 52 12.98

0.50 30 9 7.30 11 10.55 20 17.85 45 14.60

0.50 40 7 5.68 11 10.55 18 16.23 39 11.36

0.50 50 7 5.68 115 11.03 18.5 16.71 38 11.36

TSI A 3 A, e A TR O E R B AR K, et RN T 30 min B, BEE COPER TR
B, B BRI, 24IA KT 30 min B, BEE SO TR OB BRI g BB e D, (A
N 30 min B} ECHERCR BedT, BB, SoME R R O AR AR A 9 mL, WRIME O N 14.60 g/g, WA, Uik
I 1E) A 30 min B v 50CR Bk .

3.4. BUMEIREE 3 IR B SR AR N
SO 4 AT, AH T SRRSO IR TRV, b IR AR Kok S et ) R o 295 SR R e AN B

Table 4. Effect of modified temperature on oil absorption of modified sponge by stearic acid

F 4. BMEIE B X REREER UM e AR R AL R Y S0

» \ W LES AR R MR
Ml () SRR E(C) SRR 0 (7o)
BR(mL) Bk (g) ABmL)  Fik(e) AB(mL) Bk (%) &g

0.52 20 7.5 6.08 10 9.59 17.5 15.67 43 11.69

0.51 30 8 6.49 9.5 9.11 17.5 15.60 46 12.73

0.52 40 7 5.68 10 7.67 17 13.35 41 10.92

0.51 50 7 5.68 9 8.63 16 1431 44 11.14
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W O E 11.62 g/g fidy, RINBBIHEATING il L A A8 IR 2 oM St s B0 FA DRARS - 18 o e 4 6 e o I
[, T DR 2 PR A A 0 S R A1 5 8 R AR S vl G o [RIbE, ASSEBRRRE 18 30°C N Bl

Table 5. Effect of modified temperature on oil absorption of modified sponge by palmitic acid
= 5. BUMIR B XA AIRL B M e 4R UM B R A 20

) e WK & ARSI & W B W
M2 T R (g) HPEIRSE(C) ISy §=din] 0 (o)
BR(mL)  FiE(g) AR(mL) FEe) ARmL) O REEQ o) gg

0.50 20 7 5.68 10.5 10.07 175 15.75 40 11.36

051 30 75 6.08 12 11.51 19.5 17.59 38 11.92

051 40 7 5.68 75 7.19 14.5 12.87 48 11.14

051 50 55 446 12 11.51 17.5 15.97 31 8.75

WIS AR 5 A 2 E R SER TR, BOPER AR 20°C~40°CHIREIN, BRI S
AR O 1 11.47 g/g KA SMEIRETH =S 50°CE, oot R, Wl 0 155 8.75 g/g. [,
ARSIV E 30°CNBREIRE .

3.5. BU4ESTI A E X EER A RN

W SIG & 6 WIEH, R e F A e e AR B MR IR N, e A e IR R R S Ak, Y
MR 2 T 30 mg B, BEEE R AR ER B 0 0, W S i, 24 eevE R S 30 mg B, BE
EE AR A0, Wl AR AR K. TR, 24 et 7R o R R R AR T A 6%, T i R A R
RABEHELR IR 14.60 glg, BOMERCR B AE .

Table 6. Effect of stearic acid dosage on oil absorption of sponge

= 6. WAL EXEMIUHAIREF

, i WA A R MR
TR (g) TR R (ng) BRAG
BmL)  Fil(e) HRBmL) Fikk(e) @B Bk R oS

0.50 10 7 5.68 4 3.83 11 9.51 64 11.36

0.50 20 8 6.08 5 4.84 13 10.92 62 12.16

0.50 30 9 7.30 4.5 436 13.5 11.66 67 14.60

0.50 40 7.5 6.08 4.5 436 12 10.44 63 12.16

0.50 50 7.5 6.08 5 4.84 12.5 10.92 60 12.16

Table 7. Effect of palmitic acid dosage on oil absorption of sponge
= 7. IR A EXE R UHBI R AV

o o W LES AR R L
UG AR (mg) R
L) Bl ARmL) FiE HBmL) HRE o) © o8
0.50 10 6 4.87 16 15.34 22 20.21 27 9.74
0.51 20 7 5.68 16 15.34 23 21.02 30 11.14
0.50 30 8 6.49 15.5 14.87 23.5 21.26 34 12.98
0.50 40 7.5 6.08 14.5 13.91 22 19.99 34 12.16
0.51 50 7 5.68 15 14.39 22 20.07 32 11.14
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MRS A 7 AT, 2 E e OV TR SOk R I, e R R O ORI R,
SRR T 30 mg I, BEE AR R RGN, Wl R in, oot i S 30 mg I, BE
AR R R0, W SR PRI, e A 0 R B A ) 6% I, el R ek SR e i
AN 12.98 g/g, EPERCR R

4. &g
1) 30 3 X S f PR ot B 15 B e e S M 2 R SR IS 1) A 30 min, BEPEIRLEE N 30°C, Bk R B S
RN 6%,

2) TEREEFAMT, MR R A B EAR M SN 14.60 g/g: ARARRR o 58 S s i 45 (R i &2
12.98 /g, IR THR ) e L S8R R TR AR
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