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Abstract: A rapid and efficient accelerated solvent extraction (ASE) method is developed for the simultaneous
determination of 17 sensitized disperse dyes in textile solid waste by high—performance liquid chromatography tandem
diode array (HPLC-PAD), and 20 batches of textile solid waste samples are tested. The optimized chromatographic
conditions are studied by using external standard method. It is found that the optimized chromatographic conditions
are Agilent Zorbax Expense —C18 column, mobile phase consisted of acetonitrile —ammonium acetate aqueous
solution, gradient elution, flow rate of 1.0 ml/min, column temperature of 35 “C, detection wavelength of 470.0
nm and 640.0 nm, the best recovery effect of the target substance is reached. Under the optimized conditions, the
standard curves of 15 sensitized disperse dyes have good linearity (R?>0.996), the limits of detection and limits of
quantification are 0.17~3.10 pg/mL and 0.06~0.94 pg/mL, and the recoveries are 78.98%~114.50%. The method is
rapid, simple and reproducible, which can be used for quantitative and qualitative analysis of sensitized dyes in
large quantities of textile solid wastes.

Key words:High Performance Liquid Chromatography; Textile Solid Waste; Sensitized Disperse Dyes; Accel-
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17 Bhbr e e k. o HOE 1
(77.00% ) . 73 B 26 (100.00% ) |
S 106(100.00% ) 53 HLEE 102
(76.60%) 47 HL ¥ 3 (85.30% ) .
STELE 124 (98.10%) . 4 HLIE 35
(99.00%) 73 HLWE 7 (4300%) 73 HE
£1.1(98.35%) AT HEL 11(95.76%) .
ITHLEL 17 (98.49% ). 41 H¥E 39
(99.50% ) J3HUE 1(99.70%) I3 HL
B{49(98.91%) 4TI 1(97.30%) .
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XA : Waters2998 —e2695 1= 4L
WAH 7% 4% . BUCHT Speed Extrac-
tor E-914/916 JIl# %5 57 A< AL | By
TR [ 2R R AR (AT
AIRA T ] IKA Bese 728 kLR
IR A BR AT, R E )
Milli—Q # 2 K A% ( 3¢ [F Millipore
ANF]),0.2 wm GHP BEEF 3k 5Cad i
#r (£ Agilent 23 7 ) ,PHB-4 ff
85 3RS R R B 3 (BT 2 pRA Y
A BRA A ), 50 mL HE R B0 A
T ,Waters Symmetry Shield TM-
RP18(5 pm,4.6 mm x250.0 mm),
{i%FE Agilent Zorbax Extend-Cl18
(5 pm,4.6 mmx250.0 mm), Agilent
Zorbax Eclipse Plus C18 (5 pwm,4.6
mmx250.0 mm), Agilent Zorbax ODS
(5 pm,4.6 mmx250.0 mm),DiIKMA
Spursil C18(5 pm,4.6 mmx250 mm) ,
1.2 BRI T AR %

FH 201 e i SCHobE: 2 ook
FAAFRAER W (1 800 mg/mlL) , ¥
BT VA TR U AN [) e 2
A 17 FIR A WARMER W 2.5,

10.20.40 mg/mL 145 7 ith £& T-1F
W, G 4 CIRAF TR 3 N H
1.3 ERORAR T 51

K Agilent Zorbax Extend —
C18 i AE W s AH I (A) F
20 mmol/L. ZTREZH I (B) , 16 &k
M, 1.0 mL/min, #1135 °C i
FefE 10 wL, Kl 470.0 nm Fl
650.0 nm , i EF1200.0~700.0
nm, VEWEARIT N .0~2 min,20%A ;
2 ~8 min,30% ~55% A ;8 ~15 min,
55%~75%A ;15~20 min,75%~80%
A;20~22 min, 80%~20%A ,
1.4 HigbBE I

B Fa g E R
PEBAPERE S, BYAL 5 mmx5 mm B
F RAD ] B A oA
KRB IR AP e TR, B E 10
min, fil B FHPERE &, FRE1.000 0 ¢
FHAPE IR (RS0 22 0000 1 g), & T
TSR ) AR BUAS 5 0 gt vh AR TR #E
BUE RN S BE (101, [ %
BT 10 MPa, 3% 5 min, 76
RFEHL 2 Wk, H A ZE B H] 5 min,
TEARTER 60% , 15 7 HU5E 0K 2 X
W EG.O, RAEEDT 1
mL, i 0.2 wm F VUG 27
TEUESk K AR UG Z /R
FERZE 1 mL, it HPLC-PAD 7#7,
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2.1 R B ] ARSI 9 4 1

GB/T 20383—2006(Zi £/ 5
HECPE A3 ORI 5 )R H HPLC—
PAD ¥, Kalll Kl 420,450,570,
640 nm, A< % K Al HPLC-PAD
2 AR YE IR PR O, B L
RGN 1k X5 B bR P A7 5 Pk AE
AT, 2 B AR WO K LR
1,8 TVl €5 R 5 SO 40 BCG RHY
I K58 A W Wi K 1 42 3T 640.0
nm, A O FEUHUE 7 AR A
RSO K3 470.0 nm,
M, #E#E 470.0 nm 1 640.0 nm 1E
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17 TR ECEC ORI R A A I
Pk,
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C18 (5 pwm,4.6 mmx250.0 mm) ,
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4.6 mmx250.0 mm)iX 5 fifi (%3
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106 S 3 ANo- i 124,
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R117 MEEES B RO R B R (E) R SRR R K

ErRss ekl BBl /min | BRI A am | B HEAR I %K /nm
1 Sy B 1 8.48 239.2.618.0 640.0
2 Sy 3 15.60 255.7.640.0 640.0
3 Sy 7 10.04 242.7 .608.2 640.0
4 I3 26 10.73 238.0.642.5 640.0
5 Syt 35 13.43 233.0.613.0 640.0
6 Syl 102 12.68 614.3 640.0
7 S3HUE 106 13.85 608.2 640.0
8 SrHCE 124 16.66 292.5.608.2 640.0
9 IIHREL 1 14.94 491.0 470.0
10 SREILT 11 1033 255.7.567.8 470.0
11 SYELEL 17 11.66 500.7 470.0
12 IIHLE 11.46 223.8.362.0 470.0
13 J3ELE 39 12.45 504.3 470.0
14 S3ELE 49 16.15 443.6 470.0
15 JrERE 1 20.91 446.7 470.0
16 Syt 37/76 19.26 427.9 470.0
17 JrERE 1 13.64 212.1.444.8 470.0
1.0 10
_, 0.8 3 08
%:0.6» {a 19 4n 5, 6{( 7ﬂ 10 8 9A %06- DH {4
§ 0.4»_})LLMLLM._LL %0.4 Hgﬁﬂ QJl ) ! ] |
B Y L I
e TN pH=0\ |1/ 1
0 500 10.00 15.00 20.00 25.00 0 500 1000 1500 20.00 25.00
t/min Umin
(2)470.0 nm ik 2 RATE pH BRI B
1.0p £ E (470.0 nm)
o 0.8f 13 1.0
Rost a10 1111‘4]4_15 16 0l
%0,4- Cb JA N ;%( 0.6k 5 mmol & PR % Ll o
Fo2 4 A oy 5 10mmol ZWZH) | |, , |
= x % 0.47 20 mmol ZWHE[ |, 1 4
0 500 1000 1500 2000 25.00 % .o} 30 mmol ZWEEE[ "\ |/ )
t/min 40 mmol U‘i&%ﬁ“ [\ o
(b)640.0 nm P 0 5.00 10.00 15.00 20.00 25.00
7 :a M Agilent Zorbax Extend -C18;h t/min
i Agilent Zorbax ODS;c N DiKMA Spursil B3 RATEZBEEE BRI
DERE (470.0 nm)

C18;d N Agilent Zorbax Eclipse Plus C18;e
4 Waters Symmetry Shield TMRP18,,

B 1 HHHE 470.0 nm # 640.0 nm K

KTAREBIEENSBERRE

VER USRI S B Ykt i 3 7]
A, M 5.10.20 .30 .40 mmol &2
BRI B, RO RRK
PR I 26 B H ] 395120 mmol 1 & R 8
TR, %1, #EE pH fi=4

i LR B WA M s A 2 —
232 WD A R

WML, HEE ., K 20
mmol £, FREEF 1% W R 7K 9 4 &
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il 5 A4
1.0p
_08f
I= Wl A
0.6
= B ll | ﬂ e
Z=0.4f
2% D A
0.2} E |V T
F_ L
0 500 10.00 15.00 20.00 25.00
t/min

¥ A N EHE-K ;B 8 ZHE-20 mmol
CTREE ,C A HEE-K ;D B H EE-20 mmol
Z;M%ZZ,E j‘]ZAHIa:IE—lO/oEp@ALﬂ(,F Ry H -

1% M RK
B 4 470.0 nm MFEK TARRRSN

Bk R PSR EIEE

Gy WEEAREHEN  TE L -1%
R KR & o B 7 Pkt
1M 7€ B BE 20 mmol & 2 & Fl &
J5-20 mmol & FREZ AR FZ | Yt
BEAT DR G453 25, {BAE L 520
mmol LR WAR R T, Jukls)
B R oy B R R FE S -
20 mmol LFRENE N FLBIAH

2.4 RPEVOHE A PR R PR

K2 P b e TR W, DL
JERRE AR bR, WETH AU AL AR 22
il 17 B AR AR i 2
B, UL 3 A5 15 M L (SIN=3) WAL
o R 10 A5 15 : LE (S/N=10) M &
R, T e TR A O
FRB AL BRI B IR 2,

£ 2.00~40.00 wg/mL & H A
22 1 T W A i A O R Y
KT 0.995, B RIFHILPER R,
it PR L.OD 7E 0.17~3.10 pg/mlL,
AE R LOQ 7E 0.06~0.94 wg/mL,
2.5 Jrikn IR RS %

TEMFR AN 2.5 .20 mg/L 3
ASIKOETRXF 17 Fi sl e o3 s ok
HEAT AR TSGR | B AR 7K
I 6 K (n=6), FMr ik #E1T
SE R 3,

TE 3 A JIbm e B2V LN L 17 F
SO 53 WYL RE Y ] iR B 7E
78.98%~114.50% , H P AH X451 I
22N 1.4%~10.8%, H A X 45 i

®2 &MEE RHRMERR

¢ MR MXFR KB LoDy | 2 i R LOoQ/
7 i (pg-mL™) M R | (pgeml™) (Mg'mlf‘?
1| 430K 1 2.00~40.00| Y=20 141.0X+5 171.80 | 0.997 0.83 0.25
2 | AYEUIE 3 2.00~40.00| Y=16 722.0X-8 414.40 | 0.998 0.51 0.15
3| AYEUE 7 2.00~40.00| Y=15792.0X+581.86 | 0.998 1.50 0.45
4 | SYHELE 26 2.00~40.00| Y=49 822.0X-14 063.00| 0.999 0.44 0.13
5 | 4MHLEE 35 2.00~40.00|Y=11 155.0X-14 113.00| 0.997 0.67 0.20
6 | M 102 2.00~40.00| Y=8 580.8X-3 935.60 | 0.998 3.10 0.94
7 | M 106 2.00~40.00| Y=15 416.0X+16 427.00| 0.996 0.95 0.29
8 | ZriBE 124 2.00~40.00 | Y=34 666.0X-56 862.00| 0.996 0.90 0.27
9 | AYEIZI 1 2.00~40.00|Y=58 449.0X+25 695.00| 0.998 0.27 0.09
10 | 43HLET 11 2.00~40.00| V=6 507.2X+1 510.00 | 0.998 0.89 0.27
11| 43HLET 17 2.00~40.00 | Y=48417.0X+211 697.00| 0.999 0.21 0.06
12 | 4rECE 1 2.00~40.00| Y=1 873.8X+1429.70 | 0.999 0.28 0.08
13 | e 39 2.00~40.00 | V=45 072.0X-36 842.00| 0.998 0.32 0.10
14 | JriiE 49 2.00~40.00| Y=9 206.4X+3 868.00 | 0.998 0.25 0.08
15 | ZrBUfE 1 2.00~40.00 | V=52 884.0X+25 443.00| 0.998 0.17 0.06
16 ﬁﬁ&f 37 2.00~40.00| Y=15 025.0X+7 278.20 | 0.998 0.68 0.23
17 | 43ERR 1 2.00~40.00 | Y=26 034.0X-32 048.00| 0.997 0.50 0.15
F3 FAEMEBIKESEZE (n=6)
e Jon, AR/ o AHX AR A G 2 RSD‘/%
(mg-L™) H H Ji]
2 82.66 1.4 35
1 I3 1 5 84.89 1.7 23
20 88.42 2.3 1.0
2 90.40 2.6 4.1
2 SYHCE 3 5 85.67 72 5.0
20 91.24 3.5 2.1
2 78.98 9.4 6.5
3 Sy EE 7 5 88.65 5.1 43
20 84.97 5.9 6.8
2 80.93 2.6 4.6
4 T HE 26 5 86.52 3.4 4.4
20 87.19 5.8 3.3
2 85.21 5.4 3.5
5 JrECEE 35 5 89.44 3.6 5.9
20 88.86 6.5 5.5
2 92.14 9.6 6.1
6 S3EE 102 5 81.10 45 2.5
20 88.17 2.3 3.4
2 90.54 5.1 6.0
7 I3 106 5 87.02 2.7 3.4
20 89.19 2.0 1.7
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e Jon. BN/ o AHX A A O 2 RSD{%

(mg-L™) H M H ]

2 78.88 5.7 5.0

8 I3 124 5 85.93 7.9 5.5
20 84.08 7.5 4.1

2 100.36 8.5 8.3

9 I3eT 1 5 110.00 10.2 8.5
20 109.75 9.8 11.1

2 87.68 5.0 52

10 SIHILT 11 5 98.17 112 8.8
20 86.09 35 3.8

2 88.72 7.6 6.7

11 L 17 5 104.5 6.4 5.9
20 98.41 2.8 4.0

2 103.98 2.9 34

12 IIELE 1 5 104.50 3.1 1.9
20 98.76 1.4 2.4

2 79.99 42 5.4

13 S HHT 39 5 78.57 3.7 2.0
20 86.50 10.8 8.6

2 85.15 3.0 4.7

14 Sy HELE 49 5 89.89 15 1.9
20 95.31 5.4 6.0

2 102.65 6.9 5.5

15 Iyt 1 5 104.10 7.8 8.6
20 99.80 5.0 32

2 110.85 3.7 2.8

16 Jr it 37/76 5 114.50 5.9 43
20 103.24 2.5 4.0

2 96.55 1.8 1.0

17 Sy 1 5 98.06 2.0 3.5
20 99.02 2.7 3.3

M2EHN 1.0%~11.1%, FKWIZIT
FRHG 5 BE B, BB A2 47 SUERER
[ 44 B2 40 v BB A3 U R Y A
MK
3 HEMEERMN A

AR SN I T T R A R -
o 80U A 03 1 ER IR A R A
% (ASE-HPLC-PAD) %} 20 #t ik i
F R AT 7RI e Bzt
WHRE S A — B R T 8k
TR YR 0K 26, FEARARKH
FEAN 0.17~0.22 mg/ke, BT
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4, DA B A B B[] 28 A 0 95 <
HRCEE M, 7E 22 min N8 T
17 P YR R BT 1% T
b fAE R MERG S AT

i) 55 AR ——

25 SUIEORE 2 (8 1A 5 ) v B g
B H A AT
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