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Preparation of a Novel Aminated Fungal Biomass and Its Sorption for Typical

Endocrine Dig uptors

MA Rui , DENG Shurbo, YU Gang
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Abgract : The fungd biomassdf Penidillium chrysogenum was used as raw materids to prepare the orbent , and polyethylenimine (PEI) was
grefted onto the bhiomass surface in a two-gep reaction. The bes sorbent was obtained through the optimization experiments. As the PE
modfied biomass was found to possess zero { -potential a pH 10. 2, the biosorbent isfavorable for the remova o anionic pentachloropherol
(PCP) , 2,4 dichloropheroxyacetic acid (2 ,4-D) and perfluorooctane sulphonate (PFOS) potasium in water. The sorption iotherms of the
biomassfor three pollutants were well described by Langmuir equation, with a maximum rption a 342.9 mg PCP, 234.1 mg 2 ,4D and
1725. 6 mg PFOS per g hiomass. The thermodynamic parameters cacuated show that the sorption for three poll utants was ontaneous, and the
rption for 2 ,4-D and PROSwere endothermic , while the sorption for PCP was exothermic.
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(' Penicillium chrysogenum No.

PEI , , 3..3890) .
2 (PEI , (NHCH,CH;) « [N (CH,CH;NH;)
PEI , CH,CH. 1, , 25 000) (PCP)
: : 1 2,4 (2,4D)
3 , (PFOS) SgmerAldrich (ECH)
1
PCP 24D PFOS 1.
1.1 1.2
1 3
Table 1 Propertiesd the three endocrine di suptors
CAS P Ka (25 )gL*
PCP 131-52-2 Cs;As0Na 288 4.75 224
24D 4757 CgHA 03 221 2.64 0.31
PFOS 2795393 CsFrOsK 538 -3.27 0.57
0.1nolL NaOH Hd
30 7d 100 pH (2 12), ¢ (zetgplush
nmL 30g ingrument Brookheaven , )
29 20 1g ,0.5 1.5
g ,0.5¢ 1000 nL ,
: pH 5.5. 250 L , Magnar560 (Nicolet , )
140 r/min ,30 3d, -
3 mm , 121 15 min, , (ATRFTIR) 1400 4000
, cm ',
1.3 1.6
2 , PCP
1(ECH ): 0.05g 2 250 i ,
L (DMF) 0.4 nL , 0.05¢g 100 mL 200
100 4h, 2nL (ECH) mg/L.  PCP, 120 r/min 12 h.
100 4 h, DMF
10 L 100 gL PEI DMF , 250 mL 100 m_
100 24 h, , (PCPO 300 mglL ,2,4D 0 290
PEI, mg/L ,PFOSO 400 mgL) , pH 6,
2( ): 0.05¢g 0.02¢g ,
50M L 3nL , 15 /40 120 r/min
80 L , 25 8h 12h 0.454m :
, , ( ),
100 gL PEI DMF ,100 24 h, :
, , G = (G - C)V/m
: e (mg/g) ; @
1.4 4 (mgl) ; c.
0.19 : (mglL) ; v L) ;m (9.
, 100 mL ) 1.7
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PCP 24D ,
(Aglent 8453, ) 320 283 nm ; ,
PFOS (Shimadzu CTO-10) 1 1 ECH/
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5 JECH O0.1nm 232
mg/g. ECH , , 2
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1 : (ECH) (b). ,
, souL , 80UL
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Fg.1 Hfect o ECH /chloroacetic chloride volume on the adorption cgpacity of the sorbents
, 2 PEI 350
2 1 ECH " e
2m 80pL . e
PEI : 2 W /
, 1 ECH : 2 )
PEI ., 4h 302 =
mg/g,12 h 1
, 2 PEI , —n— ECH&;E
12 h , , . | | | 707I§Z.W£§U5I2Jﬁ
24 h ) 0 5 10 15 20 25
3 5 24 h ,PEI 5PEIR M. [A)/h
. PEI 100 gL 2 PEI
, , 100 gL Fig.2 Hfect o reaction time with PEI on the adsorption capacity
. PEI 200gL
, PEI , PEl 100 g/L.
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’ , , Ge ,(MY/g) ; o
PEI ,(mg/g) ;b ,(L/mg) ;ce
14
, 10.5™ 2 4D PFOS ,(mglL) . a
PE| 10.2, L (mg/g) (L/mg)"1;n
pH 10.2 ) .
Langmuir Freundlich
6 8, 2.
, PCP,
30 - (a) BB 244 . .
Freundich Langmuir ;
2,4D  PFOS,Langmir
E Freundliich .Langmuir )
: 15 PCP 2 ,4D PFOS
g 342.9 234.1 1725.6 ng/g,
94.3 79.7 414.8 mg/g,
2.6 1932
350 -
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250
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PFOS .3
1200 u 15°C Bt 5
o 40°C X R B3I , , PFOS
A ISCEHWH%ZE
1000 - —— Langmuir , PFOS ,
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% 800 ’
o0
E
H 600
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200 _—— __ (s 20 PCP
o . 24D,
0 50 100 150 200 250 300 350 [16] (7]
PFOS 459 i /mg 1! ’
80 mg/g.
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Fig.8 Sorption isthem o PFOS PCP 270 mg/g™ |
, 15 2 4D 50 mg/g™ .
PCP 2 4D PFOS 1.19 1.06 PEI :
3. 21 mnol /g. , PCP 24D , ,
, PFOS ,
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Table 2 Iotherm parameters of the three pollutants fitted by Langmuir and Freundich equations
/ Langmuir Freundich
ap/mg-g " bL-mg* R a n R2
15 342.9 0.0448 0.934 55. 3% 2.943 0.971
PCP 40 320.8 0.0426 0.927 49.078 2. 866 0. 960
15 9.3 0.0141 0.983 6.763 2.282 0.920
15 234.1 0.0172 0.982 15. 118 2.073 0.936
24D 40 286.6 0.0631 0.983 54. 569 3.088 0.921
15 79.7 0.0102 0.950 3.507 1.952 0.872
15 1725.6 0.0083 0.991 38.968 1. 569 0. 967
PFOS 40 1738.6 0.0109 0.997 55. 832 1.681 0.984
15 414.8 0.0090 0.987 16. 339 1.934 0.972
3 AC. K (L-mmol 1),
6 8 , 15 . 3 , ,
40 PCP , PCP 2,4D PFOS
PFOS , 2.,4D
, 234.1 mg/g 286. 6 2 ,
mg/g. 4, AH AS. 3
3 PCP A H : :
( AG A H AS) 24D PFOS AH
2.2 |
AG =- RTInK (3) .3
AG =AH°- S (4) ,
b T ( K) 1 R b 1
8.3145J- (mol- K) "*. Langmuir , ,

b 1
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Table 3 Thernodynammic parameters o the three pollutants by PEI-nodified biomass
/ bL- mol 1 A Gy/kd-mol *t A H/K- ol -2 A S/ (ol - K) 1
15 12.90 - 22.67 -151 0.074
rcP 40 12.27 - 24.50
15 3.801 -19.74 38.97 0.204
24D 40 13.95 - 24.83
15 4. 467 -20.12 8.17 0.098
PROS 40 5. 867 - 22.58
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