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BT25S ( ) ) ; Visiprep DL ( Supelco
) ; S4800 ( SEM ) .
I (99.8% Sigma ), N JFeCl; « 6H,0, N
( ) ( ) ; PA6 ( 16000
) o
2.2
Diamonsil C g (250 mm x 4.6 mm 5 pm); : - (45: 55 V/V);
458 nm; : 30°C; 020 pLo
2.3
I I ( 0.1 mg) 1.0 mg/mL
4°C o o
2.4 PTS-PPy/PA6 NFs
8 PA6 NFs
I h FeCl, * 6H,0 24 h .
3 1 min PTSPPy/PA6 NFs
2.5
2.5.1 PTS-PPy/PA6 NFs 2.5 mg 10 mL 2 pg/mL
I 5 mL 298 308 318 328 K 10 20 30 45 60 120
180 min 50 wL. HPLC-DAD | o
( ) o (1) (2) I ( Removalratio RR
%)  PTS-PPy/PA6 NFs i} (Q) “":
RR( %) =C°C_0Qx1oo (1)
Q =W¢EC -C)/m (2)
Cy Il (pg/mL); C. I (pg/mL); Q,
t (mg/g); C, t il (pg/mL); Vv
(mL); m  PTS-PPy/PA6 NFs ( mg) o
2.5.2 I (124 81216 20 pg/mL) 5 mL
2.0 mg PTS-PPy/PA6 NFs 298 308 328 K o
I (0) "7
Q. = VG -C.)/m (3)
Cy Il (pg/mL); C, Il (pg/mL);
V (mL); m  PTS-PPy/PA6 NFs (mg); Q. (mg/g) -
2.6
’ 200 L 200 pL 200 pL 5%
PTS-PPy/PA6 NFs 3 mL/min NFs
20 ul HPLCDAD .
3
3.1 PTS-PPy/PA6 NFs
SEM NFs 48 h 120 s 3.0 kV. SEM
Image J o 1 NFs
200 nm 250 nm 0.10 mol/L.  NFs PPy  PA6
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0. 10 mol/L PTSPPy/PA6 NFs.

1 PTS-PA6/PPy NFs SEM
Fig. 1 Typical SEM images of p—toluene sulfonate and polypyrrole modified nylon 6 ( PTSPA6/PPy) nanofibers

mat prepared under different concentration of pyrrole and p-toluene sulfonate

( Concentration of pyrrole) : A: 0.05 mol/L B: 0.10 mol/L C: 0.15 mol/L; ( Concentration of
p-toluene sulfonate) : D: 0.05 mol/L; E: 0.10 mol/L; F: 0.20 mol/L.
3.2 pH
PTSPPy/PA6 NFs 2.5 mg 5 mL 8.0 pg/mL I
pH3.0~11.0 298 K 24 h (1) (3)
pH 1 o
PTS-PPy/PA6 NFs NFs PPy
7 I pK,=5.41 pH=7.0 Y
PTS-PPy/PA6 NFs T ; pH<5 I
NFs PPy !
o pH 9.
1 pH Il (n=3)
Table 1  Effect of sample solution pH values on adsorption efficiency of basic orange Il ( n =3)
pH Without adjfs}tling pH 3.0 30 7.0 9.0 1.0
Equilibminbjds:;;p/tgn capacity 16.28 +0.93 13.5+0.86 11.37 £0.55 19.81 £1.31 19.99 +1.56 19.99 +1.58
Removal ratio ( %) 81.4 5.0 56.5+2.9 56.8x4.3 99.1%£5.0 99.9+6.5 99.9+4.9
3.3
3.3.1 (4)
(5) s
lg( Q. - Q) =180, - k,2/2.303 (4)
t/Q, = 1/]172(282 +t/Q, (5)
Q, PTS-PPy/PA6 NFs | (mg/g); 0O, (mg/g);
k, k, min~' .
2 PTS-PPy/PA6 NFs I
PTSPPy/PA6 NFs I NFs
11
3.3.2 Langmuir( 6)  Freundlich( 7) ey
¢ _ C. 1

0.~ 0w KO (6)
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1
1gQ. = Ik, + —lgC, (7)
n
Qe ( mg/g) C.(pg/mL) I Q.(mg/g)
K, (L/mg)  Langmuir ; Ky Freundlich n o
( 3) Freundlich PTS-PPy/PA6 NFs Il o Freundlich
n 1
18
° n °
2
Table 2 Adsorption kinetic parameters for adsorption of basic orange [l
) Pseudo-first-order model Pseudo-second-order model
Temperature Experiment value K, Q. R? K, 0. R2
(mg/g) (min™") (mg/g) ! (min™") (mg/g) 2
298 3.70 1.11x1072 2.09 0.975 1.40 x 1072 3.74 0.997
308 4.97 4.80 1073 2.23 0.954 8.52 x107° 5.05 0.997
318 4.99 7.10 x1073 2.63 0.968 8.67 x107° 5.12 0.998
328 5.00 9.40 x 107 2.72 0.965 1.04 x1072 5.28 0.999
3.3.3 ;
( AGO) (A [-]O) Table 3 Langmuir and Freundlich constants for adsorption of basic
0 1415 . orange [I
( AS ) 0 ' Langmuir Freundlich
AG = _RTand ( 8) Temperature K Qe R K Qe
C,-C. Vv (K) b (mglg) . b (mglg) .
Kd = C ° E ( 9) 298 0.32 51.28 0.731 10.90 0.70 0.882
o ) o 308 9.89 36.10 0.961 32.66 0.39 0.984
AG = AHO - TAS ( 10) 328 8.00 27.17  0.930 22.43 0.26 0.943
R (8.314]/molK)
r (K) K, Cy (pg/mL) C,
(pg/mL) V (mL) m  NFs (mg) o (8) (10)
(11):
_AS" AH’
InK, = R T RT (11)
4, 4 I PTSPPy/PA6 NFs
( AG <0) ( AH >0) ( AS >0) .
3.3.4 I 1.0 ~ 4
800 pg/mL A Table 4  Thermodynamic parameters for adsorption of basic
orange [
I PTSPPy/PA6 NFs A A A
I Temperature ( K) ( kJ/mol) ( kJ/mol) ( kJ/molK)
400 pug/mL R 25°C 298 -1.314 —0.652 -191.7
308 -1.951
372.2 mglg ( 328 2.592
(128mg/g) * . ¥ (61.5mg/g) )
I NFs o
3.4
3. 4. 1 \5% - \5% - A} A} A}
I 2.6 0.1 pg/mL 2 mL
200 pL. 5% - . 200 ~700 pL 5% -
500 pL 96.84% +3.58% (n=6);

. 500 wL 5%

o
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3.4.2 NFs 1.0~3.0 mg PTS-PPy/PA6 NFs
2mL0.1 pg/mL I o 1.0 mg 2.5 mg
73.16% +5.45% 99.17% +6.34% (n =3) NFs
o 2.0~2.5mg NFs o 2.5 mg.
3.4.3 10 ~60 mL 0.1 pg/mL
I 2.5 mg 3 . 10 ~45 mL
90.4% +5.7% ; 50 mL 79. 46%
+3.84% 60 mL 70.9% +4.8% - PTSPPy/PA6 NFs
45 ml. PTS-PPy/PA6 NFs I 1.8 mg/go
3.4.4 NFs 2.6 1 mL5% - <1 mL
PTSPPy/PA6 NFs
2mLO0.1 pg/mL I o PTS-PPy/PA6 NFs 7
96.86% ~104.35% RSD 4.0% ~7.8% (n=3); 8 9
87.44% +6.38%  74.34% +£4.92% . 7 o
3.5
6 2.6 HPLC-DAD
o 10 mL ( 10 ng/ml)
( 9o o
5 i (n=3)
Table 5 Recoveries and relative standard deviations ( RSDs) of basic orange Il in spiked dyeing wastewater ( n =3)
ke (o NON (%)
1 3.5 10 15.1 115.5 10.1
2 8.3 10 20.3 119.7 6.2
3 7.4 10 17.2 98.7 8.4
4 10.4 10 21.8 114.7 4.9
5 16.8 10 26.7 99.3 7.9
6 11.4 10 20.9 95.6 12.5
6 I 3.5 ~16.8 ng/mL I
I}
4
PTSPPy/PA6 NFs SPE I : (2.5 mg)
(500 plL) ;
; NFs SPE
(45 mlL) ; N o
PTS-PPy/PA6 NFs I T
SPE o
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P-Toluene Sulfonate and Polypyrrole Modified Nylon 6
Nanofibers Mat for Solid Phase Extraction of Basic Orange II

LI Xiao-Qing' QI FeiFei' ZHOU Li* HE Lin' XU Qian"'
'( Key Laboratory Environmental Medicine Engineering Ministry of Education School of Public Health
Southeast University Nanjing 210009  China)
*( School of ChengXian Southeast University Nanjing 210088  China)

Abstract A novel adsorbent P-ioluene sulfonate and polypyrrole modified nylon 6 nanofibers ( PTSPPy/PA6
NFs) mat was prepared by electrospinning followed by in situ oxidative polymerization and its adsorption
properties for basic orange [l in aqueous solutions were studied by using static and dynamic adsorption method
to investigate its applicability as solid phase extraction ( SPE) sorbents for basic orange I . The experiment
results showed that the maximum static adsorption capacity of PTSPPy/PA6 nanofibers mat for basic orange Il
was 372.2 mg/g at 25°C and solution pH =9 condition. The adsorption process could be well fitted with the
pseudo-second-order kinetic model and the adsorption equilibrium data was accorded with Freundlich isotherm
model. Adsorption thermodynamic results showed that the adsorption was a spontaneous physical adsorption
process. PTS-PPy/PA6 nanofibers mat was used as SPE adsorbent and under the optimum conditions it only
needed 2. 5 mg of PTSPPy/PA6 nanofibers mat to extract analyte with satisfactory recoveries and good
reusability when 0. 1 mg/L sample solution passed through the nanofibers mat at 3. 0 mL/min. The new
method by a combination of mat-based SPE with HPLC-DAD was further applied to the determination of basic
orange [ in dyeing wastewater samples and basic orange [l was detected in all 6 samples. The recoveries at
spiked level of 10 ng/mL of basic orange I were in the range of 95.6% —119.7% and the RSD ranged from
4.9% 10 12.5% (n=3).

Keywords Nanofibers mat; Polypyrrole; Basic orange [l ; Adsorption; Solid phase extraction
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