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Table 1 Yield of polymerized Schiff base and its equilibrium
adsorption capacity of Cu( Il ) at different temperatures

B I Y4 g./(mg e+ g™ 1)
pS(1: 1)-4 87.94 80. 32
pS(1 : 1)-25 88.72 100. 28
pS(1 : 1)-50 86.79 92.55
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Fig. 1 Photographs of polymerized Schiff base products

synthesized at different temperatures
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Table 2 Yield of polymerized Schiff base and its equilibrium
adsorption capacity of Cu( Il ) at different molar ratios of

m-phenylenediamine to glutaraldehyde

B b e Y g./(mg+g )
pS(1 : 1)-25 88.72 100. 28
pS(1 : 2)-25 90. 50 116. 30
pS(1 : 5)-25 85. 94 80. 46
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Fig.2 FT-IR spectra of pS(1 : 2)-25
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Fig.3 Synthesis pathway of pdymerized Schiff base
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Fig.4 SEM image of pS(1 : 2)-25
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Fig. 6 Changes of filtrate after 30 min ultrasonic dispersion

of pS(1 : 2)-25 in HCI solution with pH=2~5
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Fig.7 Effect of initial solution pH on the adsorption
of Cu( Il ) by pS(1 : 2)-25
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B RO 2 5 T4 A RS A W A A A
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CuCOHD, UL¥E . H I, 76 )5 L2l 56 rp , B4 il VA W
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2.3.2 ZRWHHRE
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) - i I B B 8 R . WAL, pS (1 s 2)-25
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Fig. 8 Equilibrium adsorption capacity of Cu( Il ) by

pS(1 : 2)-25 at different initial mass concentrations
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HEw Rk LT .

Loy L (6)
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T oW BOF P 887 S 3 U BT B R B mg/Ls g —
V- 0 B B mg/ g5 g I KB i, mg /g5 b—
Langmuir 2578 W [l % %%, L/ mg.,

Freundlich 1 2 0 1) 22 53 1 J2 W 45 TR 26
BEARY, Ho Rk A r

lg g, = lg/eFJr%lg,oeo )
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22 ry
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=] .
§ 1.6 -
=
214t
12 . 1 1 1 1 ]

1.6 1.8 20 22 24 26
lg(p/(mg « L™1)

B9 pS(1:2)-25MHkH Cu(1l)AY Langmuir (a).Freundlich (b) %58 kMl & #h £

Fig. 9

Langmuir (a) and Freundlich (b) isotherm adsorption fitting curves of

adsorption of Cu( I ) by pS(1 : 2)-25

A9 T pS(L £ 2)-25 X CudlD By W B 58 4%
4 Freundlich 45 78 W Ff AR Y, UL B pS(1 = 2)-25 %t
CuC DWW B IR F 2 43 T )2 W Bt Fh otk a4
BEW R T8 B A—NH— K& C=NZ5 # B
i e # AR S % CaCID A7 W B A1 L 38 47 78 1
iS5 CuCIDVER, A Z MG AL .
b GA 5 mPD R G H AP, H A5 2 5 X
LN E A WK L AT AR B ¥ Sk 32 T 0 K 4y T

MR . B, 3R G W UKL RT RE 2R B R R K
P14 P 8 5 ) 0 — S 11 L LR I R e A i R
P HCE B L O 2 0 R B O T 2 2 I R
R

pS(1 ¢ 2)-25 W [fff CuC Il ) Ay Freundlich %%
R LA S EOL R 3. ATLIE H . pS(L : 2)-
25 B 1/n AT 0. 1~1.0 2, % CuC )Y
SF- 67 g B R 3K 116, 30 mg/g. W WL CuClD)
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W B BE A0 5 0 R RETE R R T RA W
BT B0 55 . AR & AE pH &4 T M Lang-
muir 55 il I B ASE R 4004 R A K R B e 25 R
WL ARt b Ay AT R AT AR F 5 B A A
R A IR CuC 11 ) Al W B B A1 .

3 pS(1:2)-25 M Cu( I )& Freundlich %
ER WSS
Table 3 Isotherm adsorption fitting parameters of
adsorption of Cu( II ) by pS(1 : 2)-25

gm/(mg+ g ') kp/(mg' V7 e LVreg 1) 1/n R?

116. 30 0.553 1 0.9215 0.9775

R4 ER Cu( )T #HE &R E

Table 4 Equilibrium adsorption capacities of common adsorbent materials for Cu( I )

W Wb etk pH Iy 2R - B/ (mg - g ) ik
T e O A W e 5 Langmuir 104. 34 [21]
TR BB IR A1 Y5 Y K A Wk 6 Langmuir 89.98 [22]
VLR SERI N -RE ] 6.5 Langmuir 132.79 [23]
Fe; O;-FeMoS, 5 Langmuir 110. 00 [24]
(R SE A 3 6 Langmuir 107. 00 [25]
EZIR 3 ZHCEARN I 8 Langmuir 86. 35 [26]
RN @I LR EERER 5 Langmuir 45.00 [27]
Fag:sTy 5 Langmuir 40. 00 [28]
RN SO £ SR 0 5 Langmuir 35.70 [29]
RAETE R 6 Langmuir 116. 30 EN

2.3.3 R BB iE] X A B = BG4 0

W2 6 T 2% Iz By 7 2 R SR T W B R P i Y
WEIEFR, pS(1 : 2)-25 % CuC Il ) Ay W [} = Fifi
B8] 7 A48 fh i 26 an 11 10 s .

140 -
120 -

100 -

o0
S
T

Cu(Il)H M &/(mg = g77)

1 1 1 I

0 60 120 180 240
B Bt B 1] /min

(=)
S

10 pS(1 = 2)-25 3f Cu(I) B W B £ B B 18] B9 FE 4 Bh 22
Fig. 10 Variation curve of adsorption of Cu( Il ) by
pS(1 : 2)-25 with time

10 Al . R B A £ 7E 0~30 min N # &}
SRR AR W B R 84 e K TR BFF 2 30 min B, IR B
R GAERRMEMN 60% A4 7EX — B, CuC Il

3 A AR R SRR R S W R R 0
7RI 2 1T A o 1 T A S R 2 DR I R R R
K HE 30~90 min P . W B 3 R 720 9 R AIG L 7E
X—FrBe, CuC ) FE 5 —NH— J C=NJE i it
PiALG W) 5 2 22 AL 5 7F 90~120 min N, 1)
R 5 186 0 8 TS 28, R AF 120 min 35 K. N
123.99 mg/g, Mo pS(1 = 2)-25 f % PEAL A R A
B CuC D) fi 4fg . W B ¥ T4 #1578 120 ~240 min
PLpSCL + 2)-25 X} CuC Il ) By W B 52 F [ 4
PR T RS X R EUEH N R A RS
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Preparation of Polymerized Schiff Base and Its Adsorption Properties for
Cu( Il ) from Wastewater
ZHENG Yihao' ,REN Lili' , CHENG Lili* , WANG Shiqin' ,LU Wenting'

(1. School o f Chemistry and Chemical Engineering ,Jiangxi University of Science and Technology
Ganzhou 341000,China;
2. School o f Metallurgical Engineering ,Jiangxi University of Science and Technology ,
Ganzhou 341000,China)

Abstract: To address the issues of low conversion rate of aromatic amine monomers and high
consumption of oxidants in polymerization reactions, the synthesis of polymeric Schiff base
nanoparticles using m-phenylenediamine and glutaraldehyde as monomers through aldol-amino
condensation reaction and their application in the adsorption and removal of Cu( [l ) from wastewater
were investigated. The morphology and structure of the products were characterized,and the thermal
stability,acid stability, and adsorption mechanism of the material for Cu( Il ) in wastewater were
analyzed. The results show that the amino and aldehyde groups underwent nucleophilic addition to
form a Schiff base structure,and the products are spherical nanoparticles with diameters ranging from
100 to 400 nm. The C=N structure of the polymeric Schiff base has good thermal stability and acid
stability,and the adsorption process of Cu ( Il ) conforms to the characteristics of the Langmuir
isothermal adsorption model and the pseudo-second-order kinetic model. Under optimized conditions,
the equilibrium adsorption capacity of the polymeric Schiff base for Cu( Il ) is 116. 30 mg/g,which is
superior to that of common biochar, magnetic iron, and other polymer materials. The adsorption
mechanism of the polymeric Schiff base for Cu( Il ) is mainly electrostatic interaction and show strong
coordination ability.

Key words: polymeric Schiff base;nanoparticles;preparation;adsorption;copper;wastewater;removal





