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Fig.2 FT-IR spectra of small-size modified sponges

prepared by the two-step method
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Fig.3 SEM images of the unmodified sponge and the
small-size modified sponges prepared by
one-step and two-step methods
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Table 1  Surface water contact angle and oil absorption capacity
of small-size modified sponges prepared by one-step

and two-step methods
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Table 2 Influence of the reaction conditions in the two-step
method on the water contact angle and oil absorption
capacity of the small-size modified sponges

e 3¢ KRS (0) 0/ (gg™h)

Ppa =2 mg/mL 148. 4 80
Poa =4 mg/mL 150. 2 79
Pps =6 mg/mL 151.4 77
Ppa =8 mg/mL 144. 8 76
m(DA): m(Nal0,) =1:0 143.3 -
m(DA): m(NalO,) =4: 1 145. 4 80
m(DA):m(NalO,) =2:1 149.5 77
m(DA):m(NalO,) =1:1 150. 1 75
BAULE] 2 h 149.7 87
BLHLITR] 4 h 147.3 88
RIETE] 6 h 149.2 81
U] 8 h 150. 4 85
AL E] 10 h 142.1 76

- FRAME

FHBRKE

JERVGLRAE ODA T IR B] |, T2 3% 1
14 S5 7K P A S A S (R AR B A B R SR/
(F22) LEAHIERMMRE R | 55 /K ] ODA 1 2 i
SRR R e 0 T A SO (R B R SRR . DA Y
JEKE N 4 ~ 6 mg/mL, DA F1 NalO, (1 7 &
1: 1, MEE4R7E ODA VT IR ISR 2 ~4 h,
2.4 7E DA BEHRZEREXT KRS ES

BRK T B8 B R 01E

FE/NRGHRE S IEIT 45 SR i S b b A
il 8 RRFRE , B KRR STIREER7E DA V38 h 4331
B2 h A1 min, UK FAESSPICE 2h, K55
ODA SNV 4 h, JIT A5 2Pk T 4 (0 R T S in & 6 i
o WA, KRSHE4TE DA TR 2 h
B, PDA KL 76 165 45 2% 1 o A R 1, 22 80K 1
AN K JEH DA RN 228 S 0, 58 m L R R
R T ) S5 N7 TR R R P s i) K IRV A (]
A% R 1 min T ) 2% B 5 K 2l PRV 4, HZR TR PDA
BF B S)

B 7 SATE DA EEBHIZ L 1 min 7 il A5 19 KR
SHUCPETR AR R K PR R R R BRI 4 3R T Y K
filt 1K 152, 6°, JK I 7E 13- 4 6 1 R A TR 75 ol M i



.58 - JERE TRA2AR (A RBFA )

2022 4

10 pm

i 5,00 ' 10 um
(b) %31 min
Pox =6 mg/mL,m(DA): m(NalO, ) =1:1,¢0py =8 mmol/L.
Kl6 7t DA JF BT 2 h Al 1 min B i £ R
ST R4 i) SEM
Fig.6 SEM images of the large-size modified sponges pre-
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Fig.7 Hydrophobic performance display of a typical
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Fig. 8 Oil absorption kinetic curve and repeated oil
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large-size modified sponge
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Table 3 Absorption rate constant of the large-size

modified sponge
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Preparation and oil absorption performance of large-size
hydrophobic oil-absorbing sponges for coring tools

ZHANG Hui' CHEN ZhongShuai' LI ShaoKun® WANG Shuai’ LIU LianYing”"

(1. Drilling Technology Research Institute, Sinopec Shengli Petroleum Engineering Co. , Ltd. , Dongying 257017 ;
2. College of Materials Science and Engineering, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: High oil absorption sponges are a key component of sponge coring tools ( coring liner). In order to meet
the needs of drilling coring, it is necessary to prepare large size and superhydrophobic oil absorption sponge. Hy-
drophobic modification of commercial melamine sponges with small size (30 mm x30 mm x 10 mm) and large size
(910 mm x 400 mm x 10 mm) was carried out by one-step and two-step dip-coating methods using the oxidation
self-polymerization of dopamine ( DA) (with NalO, as oxidant) and reaction of polydopamine (PDA) with hydro-
phobic agent (octadecylamine, ODA). The surface morphology of the modified sponges was observed by scanning
electron microscopy (SEM), and the water contact angle and oil absorption performance were measured. The re-
sults show that PDA particles are formed on the surface of the modified sponges, and the particles on the modified
sponge obtained by two-step method are fine and uniform. With the increase of DA concentration and oxidant con-
tent, more PDA particles appeared on the sponge surface. The optimum conditions for modification were determined
as follows: DA 4 —6 mg/mL, DA to NalO, was 1: 1 (wt. ), and 2 —4 h for sponge soaking in ODA solution. Based
on the results obtained from small size samples, large-size sponges were soaked in DA solution for 1 min, placed in
air for 2 h, and then reacted with ODA for 4 h. The surface water contact angle of the resulting large-size modified
sponge was 152. 6°, and the oil absorption reached 90 g/¢ at 10 s. Moreover, the oil absorption and desorption rate
remained high after multiple cycles of oil absorption and desorption, showing that the material meets the require-
ments for a coring liner.

Key words: coring tool; highly oil-absorbing sponge ; hydrophobic oil absorption performance
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