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Abstract

monomer,crosslinker and photo initiator on a glass slide and initiating in situ polymerization with UV light. The

Polymer microarrays with 1386 features were prepared by ink-jet printing acrylate/acrylamide

microarrays were soaked in a brilliant blue solution and the light intensity of each spot on the arrays was analyzed for
the identification of best copolymer for dye absorbing. The copolymer candidates were then researched for the
characterization of their structure and adsorption property by FI-TR,SEM, TGA and UV-Vis spectroscopy.The results
showed that the copolymer with the best adsorption ability was made from N, N-diethyl-propenamide (DEAA) and
dimethylaminoethyl methacrylate (DM) with a weight ratio of 3:2 When pH = 8, the adsorption capacity was
41.99mg/g and the removal ratio of brilliant blue was 80 %.The equilibrium adsorption capacity was about 78% when

the adsorbent was reused for at least 6 times with the accumulated adsorption capacity.It was found that the adsorption

kinetic was in accordance with the Lagergren’s pseudo-second-order kinetic model.

Key words

screening

B N IR A PR 3 I, R85 T G R BT 42
BRYGFE A H 5™ 5, K95 G OO N 2R 48 5F nl 5 22
KR EER AN R, Hof, Qept koK 32Ok IET
Gk A7 B K A EN e Tl B HAT oy S 2% L (0 B
19 A HILY G M e 2 R | A o figp M T A AP RE 22 AR
SRE X ERBE R T R TS G n R ek
JBE ZKHE TR BT AL o B e 8 AR IR e 2 AR K AR Y
BOCRE WA K LR AR W) B A AR T AT s IR K AR

acrylate, acrylamide, adsorbent, reactive brilliant blue, polymer microarray chip, high throughput

VA S BOREE A 53 4b Geokh R K 23 5% R K
YRR B, S BUER RS Rerbk
IR DL A B AR T AL A« BRI B € 2 1 o Al
RN E A T A AL A 5 Al G ok i A= )
R AR TR R AN BB DU TE FIIE AL L UE L B TR
o A2 UUNE IR J8 AL 2 A RR T 4
ASBIE FE R T 119 S S R A ke L L It B2
Zhang S5 31 = 38 B R A Y0 L O 125 L AR AR

EETB :ERARBAIS (21374012) s VLIR A e B2 56 4 W B H (R BUIp &[2010]4 5)

EER N A EZ (1990-) , 2 B, BN D) REVE i 20 T BB AT 52

BEO& OAKIR1969-) . 55 Wk B S, EZON SR DI RRME i 2 T A RO BT S



55 4 4 RN A < 0% BRI A 0 SO Y 3R i s O e R RV R ) BT 5 . 153 -

IR 3 458 v 7 0 AT 6 4 1 I R Y R A W 9 AR
HOGER TIT R A . TR R BT KR
AEHRE W 7] — 5k 7 P AT SRR R T
IFFE A AR B 25 5 B o 3 G B SR B I RE .
Fi A ) A e 4 X G A nT R A A AT LA Y
R E T BE LAY AR (3 5 A R | TR S AT B
T e B A A TN AR PR TR 2 PR . AR P e e
VT G SR B W R R AT OR BE AT 2
05 18 B 52 38 A 280 X A R AT A5 G R RE D 114
KREGY. BREWAANZWRELMM.IFRA
[ WA K2 Ak 4 DI BE  RE AT R AR AR Lol T R
FAH A2 RS g R IR O FE A R T RIS

1 SCIeER 4y

1.1 AT ESNEE
il 75 5 A W B BE B 0 v BT A 0% TR s R R/
R e R N =
F1 HERAMBAEINGEFERD

WGBS B/ RSB kO
L i A% ik
IN -5 T TR 4 T NIPAM A
N, N-Z 23T 1 W e DEAA B
XA T 73 44 T Jre DAAM C
TR 440 Tt 1z AM D
L T PR 32 £ TR HEMA E
FF B T 94 TR 4 TR T HPMA F
L D 0 R — WP 4 L TR DM G
Y P 0 TR 31 & TR CHMA H
LR IR -2-( . L&) LR MCHMA 1
WIREER O FE =P S A AETAC ]
2-TH I75 Tk e -2- PR L 9 G TR AMPS K
N -2 475 bk % o ) NVP L

5 OB B R A 1 2 42 Al 24 GR A IR A

AE LA (NaOH) (N T, 359 28 43 r 20, [ 2 4k
AR A R A 7 s 1H, 1H L 2H, 2H-4 5 3 4k —
F L GRE BE (FDS) L 3-C5t T M 1k 40 T 3k — 1 A3
REBE(KHS570) ¥ 0 4r M4l g BT fr T 4 4k BF
JBEA5 A BR 28 ) 5 N 5 N -3 FR 356 0 s Tk e (4 BT 4
B2 R 2= B AR CRMD) AT BRA Al 5 152 30 S OR B O
IR RN-184, 3 Hrat) , LAk TRHE A &) 5 1 M e i
JuBl I K A, =594nm) 72 Yk A R A 7

MBS AL B (YZDO08-10L &) , 31l = Fil
WK ML HL B4 A PR w5 58 -0 06 o oo I
(UV-Vis,UV-2450 B) , H A B HAE A S i i 1

M5 (SEM,JSM-6360LA %), H A #, 7tk X 2 4
% 2 ¥7 B AL ( Autodrop Compact ), 75 [E Micro-
drop Technologies GmbH 2 &l ; = H 1 & 726 %
Bi(GR-05DY Al) , b i 2 4% /% ] flf B 20 h o
AL (FT-IR, Nicolet460 %), & [E Nicolet 247,
1.2 —REEGUHAEINSRS&E

B3 B (76mm X 26mm X 3mm) £F 1mol/L
1) NaOH 7K ¥ g 240 5 MK FH 28 /K e
i op Yk T ¥, RIS SR T AR 4T B AL ( Autodrop
Compact &I, f [ Microdrop Technologies GmbH
N D) $E BRVCE OF AR P FE 8 R SR T ED 21 X 78
B R (10 Yo K WO B B, 43 PR 5K 3 3 23 4T
ED 1386 MEREGW A, 5 A MEFE R 1mm, 7E1]
ENGF o8 A B B4 A 10pl FDS, 28 i K % £ {4 77
24h, BRJG 43 0 FH TR R A K vk . BR & 2 438 FDS
FOBE SRR R TS E RS TP B A IR A 1opL
KH570, % it % B R A7 240 J5 . T R U6 v 78
PSS B it B LR 1,

0/20 4/16 8/12 10/10 12/8 16/4 20/0

A L L

HE
NIPAM h“o“o“é“o“o““ DEAA
NIPAM| 080 ....lffeeee 0%  DMMA
NIPAM| ®0®  .euus Prasse 000 |AM

..........

DMC|eee I 000 |AMPS
DMC|eoe® 78 @88 INVP
AMPS| 0000000000000 00000000 |NVP

1 WO BESE R s B RS R & 1 D

FE LR WEA UF 1 203 AR ET B 1026 (wt,
FRit a8 FRD SRR Ch 3k 1 h W . T RD %
W B A 20 T, 10 %6 SS BRI N, N-3E H 3 30
965 WE e VA Y 3 TR - 10 Y0 I 6 51 & 7 1-F2 948 8 3 2K il
VW3 T L BEATHEIR 0:20,4216,8:12,10:10,12: 8,
16:4.,20: 00 7 FPL T LbATPEEAS [7] B AR P PR IR 6 5 19
FLb B 3 A E . FTER S B fE 5 A0t
(365nm) F B 40min PEA7JEA R A TE KR A Wik
SEEFS .

1.3 BFEIRMIENRESY R FIME &

T T R 3090 M BAAR 1. 1% R 5]
RN A5 V0 1 38 R TR G VWL R 8 T i 1 I TR
(2 8mL) FI e 48 i AR R R I 225 T 48 (DZF-
6210 A, Bl —HRHHLARAFDS0°C . R4 6h, X
G WA Z RS TP T 6h S JC K 2 BRI TN R
Ye2~3 W, Uk AR A . R E R E S T
(DZF-6210 A1, b g —fHRHHE AR AR 60°C 5 +



.« 154 - 1 T8 oK %46 B

i 12h, IS B A REY.
1.4 IE L RA R A0 B Hi

4 W B R AN AR (NaOHD ¢ 134 (i i
BC A EED A R A7 = 28 7K I A T O o, FH PR B B
6, R E R K % # (XMTE-7000 %Y, | i HI AR
YR BR A FD 90 CHEHE 2h . e A B E WG & H .
1.5 BEMNERBEHMENITE

B AW HOS AEER T B L (D

L, —1, -1,
I, I,

o, T o W B YR 0 2R G A A X
SR T AR PEAT e R A B R A W S (DA
REWMAEO WIEREE T, J R IR 17 4Lk 3 1 3R
GW R B OGRS T, W RS R G
Y R BGRB9S A5 W ek i i
IO B

5 B F- A R IR I (2D

qg. = (C, —C.) XV/W (2)

AP.g. B R R, mg/g; Co NIE R WIIG
WRE s mg/ L5 C. Ay W B3R 3 380 WA RSP~ A7 Bsf 1) 2% el o
B mg/L;V YR AR B, Ly WSk W B AR i 9 2
g,

-1 % BfE e g AT e R A0 A R B R L X
3.,

I

(D

In(qg. —q.) = Inq. — k.t (3)

t 1 1
— = +—t 4
qe ngi qe

Ko g. JFH W B 5, mg/gsq0 ¢ 20
W B it mg/g st BB ) hy ey BT ko 300 R TR
B By g 27 o A B
¢ B 20 A W B A B L (5D
g = (C, —CO X V/W (5)
K, Co HMIEWANE W E . meg/L; C, A
BE SRS ¢ B 220 0 Y B B o mg /L.

2 FER5WiE

2.1 —LBREVYRAEIEHRNIEESER

AT N A WIS BB B O Yekbigs WAk
FE12h J5, FHZE MK e 1 0 TR R = Hf# &
76 BB (GR-05DY A, biRHE 2 3 A "D X A
FHRE Y MSEAKU AR IR (kS R A 21 X 46 A4
FOo BEYS R B AWM Ca) FWE B HE 0 J4RL S
(W WREDHOS LK 2. WE 2 LA 1, £
W B 0 e B R A W i B A A7tk . A
2(b) AT LA o W B35 22 G R 9 3R G 0 1 st St B

00,708 TR 1) R 3R AR
(a) (b)

K2 Bawh BRI Ca) F 0k B #e i JeBbE (b)Y
RA W R

TR AR 43 5 A W) AR W B G ok € AR TR L i
SCREEREAR BT LA Tmage J 8 xF 54 B4 9
SO AT G BE AT . RE WM ki 20
B RARLM R T W REY
M35 638 50 B T W B ek g 2 /b RS R B, S
R A Wi ) G A B s B A PR AR AR B 1 Y
AR T AR Ak 5 T LAAS B 5% 2R AR X Ol 58 B CRIAR X T
PR 2 R A WD R RIER & WS 16
SR B

FHARXE 5 B R AR L DI — %R
B OSSN b 346 RS [E 2R A W B9 10T Y AR
X Ot BE FS e ER e B A T HES UL 3 Ca) ],
FH O 7 6 3 0l B A 3 25 (T~ 1, B B 2 ) s
RE WSS GBS KIAE L) . L KOG S5 (1~
— 1, RO B e ) I 2R G W B 1Y 37 ' B AR /N 1 1
BB 14 MR G YT — 2. BURER S

"l ()

AR EIRBE/ (a.u.)

-1.5-

3 B 3RS W B — U L R ()
WA B SR A I )R RS D 5 AR A B Y 14 TR W B (B)

F2 BHEREEAMCEETURAN 4 HESUMNET

Fefbans  WOT || HERS ROT || MRS EO7
1 B10G10 6 B12G8 11 D12G8
2 Al614 7 A10G10 12 D10G10
3 A8G12 8 D16F4 13 D4L16
4 D16E4 9 C1614 14 D10E10
5 A12G8 10 B4K16




55 4 4 ZEHA 2 A < W BRI P T ok 30 3 3R 5 ) 4 v Tk 1 R VR R A ) BT 5T . 155 -

R ARDRT D' iR B2 ) e X BV L A5 3 AR B LI 1A 3
(b) 1. W B b J5 AH X S i B8 AR b d5e KA 14 Fl 23R
BRI WL 2,
2.2 RBEVWRZRIFE
2.2.1 #HBEEHBERGKEFTHE
V5 TG ) P R HS VR 43 )% 2mg/ L I B B TEC
MM 20mg/1L 2 2mg/L A YL BHE R AFE 10mg/ 1 B
BB C N 250mg/ L & 30mg/L 4 BHE W R )5
R Al 5 T 1) 5% A/ W AT 0 % A N S X 7 R B Y IO
JEE - DT A5 380 e 005 W1 Wk E R0 R ' BE Y B oA 2
F AR I (6) (7).,
Y = 0.03822+0.0095X (6)
R* = 0.99948 7
FhnE MR EAR R — K HL, T UG H—
o B, meE M R 825 1, RFBLG W45 2 th £k
F R Ve B R ' B 55 SR A v B R O B Y G R
— S0, PR T LUK LA 00 b e il 2 A T T AT A
i 3 RV U R VR
2.2.2 RAEMAWHEFHGE Rk
PRI € BT & 1 R G MR IR A 80mL pH=7
) 15 LR W (250mg/ L, BV YL R i 1 5 8 4tk
R LLAED T, B T3 R 1 (25°C), fE 7% 3y 90
r/min Z/F B 240, SR 5 BUE 2mL WA, FH 540
G300 BE T3 500 7 G Ak v P WA R 5] A R S Y
WO BE (A =594nm) . AL Ik B A o il 24 B8 s AR
XERL MR EE C o R A2 (2) TH 545 31 Gk ik B 2 g Bt

=

H o

55 YR T T 1) 5 R 2 B G i Gkl B AT e A TR
M RE I R FE S 45 6 MR AW (B12G8) , R &G
A8GI12 Al A12G8 IR Z . 4 H AR iy [ & 5 6020, B
(DEAA) AT G(DM) WYL el 302, 8 BRI A & &
KA 5% Bl RTINS RN 1 1% KT AR
B PR 0 GeORE A% W B A s dA # 41, 99mg/ g, K
i 2050 S S -
2.3 REYH FI-IR 547

DEAA .DM M EATR LR Y1 FT-IR 3 K W
B4, MW LIE . 1262cm ' 4bly DEAA 14 15 %
C—N 45 PR 3%, 1630cm 4k DEAA iYL
BB #¢ A  C=0 Ay fif 4 Ik 2 1%, 2822cm ™" Al
1448cm "4b 43 58 DEAA h §)RUE BZ 19— CH, h
C—H X FR A 4 3= 3 A1 25 il 3% 3l i, 2971em ™! Al
1381lcm '4b4y 51k DEAA Ut —CH, H C—
H 9 HE Xk i 455 41 20 F02 ih 3R 20 05 1721em ' Al
1308cm 4k DM o 14 BB 35 1 W i 1%, 2935¢em !

F2770em Y Ab 4y 51 DM 9 —CH, tf C—H 3k
YRR 4 Yk s fl—CH, H C—H &R sh &, H
MRl LA B A 2t DEAA Fil DM 2R84 5,

B

WW

3000 2500 2000 1500 1000
BB/ em!

Kl 4 DEAAB) .DM(G M EfTMILRY K FT-IR i &

2.4 BIEEBARE pH X35 & 0 IR Bt 14 B8 B9 =2 i

HY T 0 et R R G W & A A TR R SR
REJE BT T F AT A 7K B JBE o T A v e 8 Bk 12 114 75
TP DU AN A P AT 1 K BRI . AR X A R 3R
G W 6T A T TR AR (%) I TR Y W B RE A AR Y
2

A JH: At W BRE A% 0 BT A A% 00 TR TR O == IR
(25 2)°C, W B i [a) 2 18h, 44 Bl ¥ W 30mL
(0. 32g/L) RE W WKER & 0. 18g 2641 F . H 1%
JORHA W pH X5 55 1 W B G R A 18 B 25 0 25 B 32
H sz ULIEL 5. MBI AT DL . BE 25 e 0 Y R T
pH AY3E 0, 28 G Wy X o 0 G ) A0 W B 52 B S 1
PRI D 1Y B, G W QR A W pH BRI R B Y
JUT 2R B Ak W B B /b, TR SR i TR A Yok
KRR 5 A T 5 GORHE st 2K AH B AR 5 17
QR pH=7~8 Z[H], RE WA 1k, %
KA AR, 5 88 7 A 14 4B AS AT LB 5 5 1) 119
AHEAEH i B A R T m KA TR H BB B, B LA
B e R 7E pH =8 I, S5 W %) # WE JoRE A9 25 Bk
RIEgEiRE 80% , W fff B f Kk % 41. 99mg/g; i
BHE YR A W pH #E— 2P E OH By 1k B 42
15 o 5 PH B W BRI B T A BV R Gkl B8
L B 5 e, S B0 B BE TR

90 90
80} 180
T 70t {70
& 60} . 160
£ 50} : . 150 3
= 40f + PN 140 ¢
= 20} T 130 4
= 20f / \ 120
10t —n— IR /(mg - g™") 110
ot . . . f%&%‘ . {o
2 4 6 8 10 12 14
pH

Bl 5l dRHA W pH X5 & 1 W B 2 L 1
W8 B 2k 25 B S 4 2 )



+ 156 - b T A B R %46 &

2.5 REVHRMBELRHOHINERAR

RGP W B R o R AT LAY 3 A B
Bl o B P s By B g o G R . ZE T 10h
PN SR 0T T R A T B L A bR I R A
D HE 10~30h Z [8], 5 G W) 0 W2 BT 3 48 A P L 1R T
PR I 300 S5 IR A 1 A R B R R A 4 R
T A N W B B Bt O B 44 AE 50h R S AR A B IR
RSP A7 , PRIt 36 B0 50h R Sy 58 A 0 W R e i
YA I ] o RS B B W BRE AR I T R R S
WK 3 32 ¥ A8 Ry K B R BB K B HE A R G W T i
VK s LR T IT 753X — B Be » B8 68 W B G 18 g R Y
W B A7 A 05 0 o DAL R 6 A 0 5 Bt 2R 6 3 B
SV s O B A TR 1 WA T A7 R S o WA
S ARPRIE K B W B IS A0 RR S S S 8 s 1] B
ok Sg/ LR NI

KM Lagergren #E— 2 3 J) A 1 AU F 1 — 2 5)
JI2F R X 5 G W R i R S 7 4 e 2 ek ) T B
I 2EFEAT TR b P B A g R e B2
W B AR A 5 (3D L5 () AR (5D T AR F L 25 L
K@ KX OAAOFMA D,

Y, = 4.50804 — 0. 07988X, (®)
R? = 0.98899 (9

Y, = 0. 0827+ 0.0096X, (10)
R = 0.99545 an

1 2E BN A S R U . Ho, =08
FX () Sy HE— G By 27 A5 TR 5% W B 70 7 U045 25
21O AL Sy ¥ G By T 2 55 0 XcF W 750 1) 80
iR, SRR S B ) R A T E
By 7 2 AR U B 70 A FUL45 45 R BE R A b 5 B
FA LRI R >0.995 >R, Wik, i — 2 35h
D12 F R T3 A AR B 08 W B3l g A
2.6 REVEEERADN

W B REY RS TR
(DZF-6210 A, b —fERH A R 2w 78 60°C 1
i oh, BRERWAR K B E, B TRENRS
WA 50mL A B0 8 L In A 25mL Y R i i 2R
B0 W B okt It EE A 3 KR TR B R G
WIAE BEAR ThoBE TS BT A T ) ek i R S
. LB GHPERERMREY, & 6 REE
FHL 55 6 U % 38 A W X He i okl Y W B 2
32.75mg/g . N — WM B 7800, AR E
B R AR BRI E S &4, JF B AR
A FsF 6 A5 14D 5 e 1 AT TR 70 G 3 2 3 AT A [l ol )
AR T4,

R

-l
o

i 3ok M A AT BB AR ) A T I B 0 et Y e
BRE Y SR E W B R el e O e A B T 14 B
X T P G et B A B o I B RE ) B i e 2L R W)
X S 18 B 5 W I R R L 36 A5 R SR LA L
B12G8 1R & YT w5 Gt BA fie He 00 0 B P BE
T30 o AR AR A L L ST E S IR B AL R G
A5 00 55 W BAT i 1) X 0 e I B 12 RE
X 1 G sk B 25 B A i i 3K B 80 06, R Bk 3k F)
41.99mg/g. TG YR WE JRk B W B 3h T ol
Lagergren WIE Z Kol SR R EWEHEMH 6
UKo R 4 1 ek R RS i 2 B — OB Y 7800,
A B 1) A2 A A

ek

S % ik
[0 BE0RWT. MEAE L B/ 5 ok b L ED 3 K B 5 e ). 9

046 T,2005,25(S1) :98-101.

[ 2] Dizge N,Aydiner C,Demirbas E, et al. Adsorption of reactive
dyes from aqueous solutions by {ly ash: kinetic and equilibri-
um studies[ J ].Journal of Hazardous Materials,2008,150(3) :
737-746.

(3] MRa&IF, B3k, phde 55 30 P A DL Je 90 19 1 D 7 vk
TF 5% B J [ 1. R BT RE 22, 2006, 25(1) - 88-93.

[47] LinS H,Peng C F.Treatment of textile wastewater by elec-
trochemical method [ ] ]. Water Research, 1994, 28 (2); 277-
282.

[5] McMullan G, Meehan C, Conneely A, et al. Microbial deco-
lourisation and degradation of textile dyes[J]. Applied Micro-
biology & Biotechnology,2001,56(1/2) :81-87.

[ 6] Balcioglu I A,Arslan I,Sacan M T.Homogenous and hetero-
genous advanced oxidation of two commercial reactive dyes
[J].Environmental Technology Letters,2001,22(7) :813-822.

[ 7] Jiang R,Zhu H Y.Li X D,et al. Visible light photocatalytic
decolourization of C T Acid Red 66 by chitosan capped CdS
composite nanoparticles [ J ]. Chemical Engineering Journal,
2009,152(2/3):537-542.

[ 8] Zhang R,Liberski A, Sanchez-Martin R, et al. Microarrays of
over 2000 hydrogels-identification of substrates for cellular
trapping and thermally triggered release[ J]. Biomaterials,
2009,30(31):6193-6201.

[ 9] Morita M,Sakata I.Polymer distribution in the cell wall of a
wood-polyethylenimine composite [ J ]. Wood Science and
Technology,1991,25(3) :215-224.

[100 B FHAE . MRALATT A0 % 2, 5. P(AA-AMD /PDMDAAC B %
25 ALK B I 114 1 5 B W B G R BIE 5 L] B T I K 2 2
#12,2010(1) :41-44,78.

[11] Duran C,0Ozdes D, Gundogdu A, et al.Kinetics and isotherm
analysis of basic dyes adsorption onto almond shell (prunus
dulcis) as a low cost adsorbent[ J].Journal of Chemical & En-
gineering Data,2011,56(5):2136-2147.

Wo#s B H#1:2016-12-09
&R HH:2018-01-26





