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Catalytic degradation performance of electrospun laccase for
bisphenol A in water
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Abstract ; Taking bisphenol A(BHA) in simulated surface water as the target pollutant,using PDLGA
as spinning materials, electrospun laccase —carrying nanofiber membranes were prepared with electro-
spinning immobilized laccase. The degradation performance of BPA was investigated. The influencing
factors such as temperature and pH were analyzed. The results showed that the activity retention rate of
laccase immobilized on electrospun nanofiber membrane to free enzyme was 78.5%. The two—hour deg-
radation efficiencies of low concentration ( 100 wg/L) and high concentration ( 100 mg/L) of BPA by
immobilized laccase reached 83.5% and 31.7%, respectively. Within the temperature range of 5 ~
45 °C ,the ranges of degradation efficiency of BPA by immobilized enzyme and free enzyme were
31.2%~71.2% and 29.8% ~ 89.4%, respectively. Within the pH range of 1 ~ 9, the ranges of
degradation efficiency of BPA by immobilized enzyme and free enzyme were 12.2% ~64.7% and 0 ~

59.8% ,respectively.
Key Words : Bisphenol A ;Electrospinning ; Immobilized laccase ; Degradation

0 2 - FIIL) TNt , S —Fl B P94 e A 28 e
- WME B THEL FUKMEENLIG Y BPA ¥
XU A (Bisphenol A,BPA) , Hll 2,23 (4-% 3z 0 T ) 3 SR A R TR | A AU R 4 R o T A

Wi B 2022-07-07 ; = EHIB. 4T W
F—EERN . AE(1979—), F L AmRA WL, 2 BHF G @ A RBRIRIE A ST BEMAT LB EHE KR,

E-mail ; zhaoxin@ mail.bnu.edu.cn



R AT WA BAELEMAK T B A AR -89 -

BE AT T ARG AR P e R oK e A
Tk, TRz, BPA Al it 2Rk R
HEATKAR 75 YL b Z /K F R 7K . BPA X & HES)
YR W MR S R B VE L, T S A e A
A B0 5 R R kT R sh 4, wT 5
RN X T EL Y, W2 S B RAE 52
L, A AR RHE FENG AR T 20 A2 A0 e
ISP B EAE S, BPA AN G2
THAR P IE B SR 5300, DT 52 A A= 5 D) R
FOBAE R A Y

B AT DL T RE R Kt BPA, R B
(Laccase ,EC 1.10.3.2) /& &4 4 M B T £ B
AL, BefE b Z P 5 E GAL G W, a0 45 iy 21 e
BEEm Bl 2 S BPA 5 T A HU AR
ks, il 52 AE BRI Y2 SHEE
TR FH B2 0 1) 7K Ak 38R AR A L T A A B I A B
BA AR BN ERAE TR (0 v
MR BRI, TR EEA S 50 TK AT SR
i RS AR A% s, (B A SE B
I FH A2 3T B T e Y [ e AR AR T A
SEOREE Y A LA L R A [ AR R K
VPR R LAY B Bk Ak 2 1) i [ AR A AL e AL
AR I, T BAN I T K ) EL A Tl 0 1 1) Al A A
Yy, il AT EA ARG |, I AT el i R R R i Y
TR EHART S B R LG 2 AR ) A
J AR Z AT ES ok, AT AT B R e G AL
SR E M BB AR AR il S N R [T S AR
RSy B 4 T A i 0K BRI
JAE

A5 R FH 6 FL 25 22 21 2 B0 Ay T4 e 1 7 A
R, 1) A A B [ A R Wl . 1 B P 2 22
IR, TV A% - 70 45 W AR 9 K 41 4, e tE R
G YV O — 5 i G PEF PRI B
WIRIRA T L S M FLW, SR I LI 5 I A
Yy 22 2% E b JEAT HL G5, DA A5 B A T Ak
A ST T 5T BT 2 B A A Ak 7 P A e
PR PP T AR R AR B K h BPA (i R
(1R SR I AR A

1 LWAHE

1.1 Ge@fiEsE R R &

FREX 1.8 ¢ RALMR - L BERILE Y (PDLGA)
0.2 g B F108 Fl1 20 ¢ — S W k%, 204 )1 4k
FERRR 2 h, BV BRI LSS 2 W, Herh,

A5 EREY) PDLGA i bl 10% 1Y F108 1EH
FLALF A 8 4l 7K i £ R I (L TR BRI, CAS
80498-15-3, Wi £ =B, 7£ 30 °C . pH 6.5,
3 mLRNARFR A DUT & AN R YR, 1 A5
DAl 7= AR Y AaS30 h 0.001) ¥ I, K 8 il
LAk B —E LR G, & B sz 550
WA, R 5 me/L 15 mg/L B3 B K 5
W, W WIEC A, LB LR RIS, 5 mg/L.
VAR A R PH T 000 5 Tl A A 52 59, 15 mg/L IR
PRER VA VR D) P T ) 2 il 275 2T 4
1.2 FEMEEN BT HESF

iz B3R W £ 5 2205 FE YT 22
A 0.5 mL 15 mg/L B % BHE W 72 70 2 G IR 6 8
BRI SIS, BV AR B 2T 220, 4% 0.5 mL i
BRI 0.5 mlL M 4l K 742 R RE 5 3 2 A TR
B A AL 220, BB WO

FLIRHL L TR AN 1 s, fd Al o 2
i 2 2228 8 P B e R FRL TR 58 22 3k
PR B, Y722 R 20 kV =R,
L 1L W BT 2 B U AR Z [ A BE S 2R 15 em,
i FHRLE S T oh¥s 25 2 W5 | N5 22454 vh i
WSS HORAG R e 1 S W, %5 0 21 4k
FRYAARHEA TSR o TED SUR A I VE R0, 1F
TYERRE IR E] 0.5~ 1.0 mm B {52 112522, — %
THOLT 45— 5K 8 R A BT 22 40 min, Z5415¢
S PR B AE TR A R L T 28 I T fi
FELE 4 CHIZAME N L& T U B0 (il H , 480 B 250
YT , B 1 BRI

el R
~ ALALF MpEE =
—-—) -
C )
Atk AR S e

o s LI L

1 IAEEHGRER
Fig.1 Flow chart of emulsion electrospinning
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Fig.2 SEM diagrams of electrospun fibers
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Fig.4 Degradation efficiency—time curves for the degradation of different concentrations of BPA in water

by free enzyme and immobilized enzyme
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Fig.5 The degradation efficiency of BPA over time by free laccase and immobilized laccase at different temperatures
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Fig.6 The degradation efficiency of BPA over time by free laccase and immobilized laccase at different pH values
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