%38 5 H17H E 4 K HE K Vol. 38 No. 17
2022 %9 A CHINA WATER & WASTEWATER Sep. 2022

DOI:10. 19853/j. zgjsps. 1000-4602. 2022. 17. 016

PETZKANASNY Ph( 1T &R FREn Iy

mEL, E B', F &’
(1. TRKXF IEE5AESFR, K 400030; 2. R4 L5 A5 RE TP R,
Wil REE 611730)

W OE: @ F Ry XA R O B8 (PED) 24 R BUE R Al 8.3 sk 546 a9 28 3
RBEA g £, & T H-01-PEI 24 K B &-# & A, -8 72 A0 2+ Ph( 11 ) Fe &% Bie = 7 ivg
(S7Z) 69 5B B HE 48 Langmuir ## Freundlich AR HRE SR Ph( I ) 69 R it A2 | 2 469 SZ 7T vA 38 7%
H-01-PEIA g &F Ph( 11 ) &9 R PRV R A2 [ A SZ R JE 69 3§ X, X FF 38 32 4F A 2 #7835 . H-01-PEIAY
fig 2+ SZ 69 B M T4 4 Langmuir B2 . & 5 &4 & F , 54 Pb( 11 ) 493K & 2% A H-01-PEI 44 i 2
SZ, Wy B M AR B A 58 5 AR AE A o Bk R R B A RIAE R . E ERRKAR P B R A R AR
VIR BB X PR E 0 & 09 3 B 7T 38 3% H-01-PEI &g 23 Ph( 11 ) 89 %8 Bt , B vA H-01-PEI 24
KB AR RS AR 45 52 I Ph( 1T ) F= SZ 649 B B £ 1k

KW RHEE(PED); RHBEMA; Pb(ll); &, EHRH

FESES: TU992  XEkfRiIZAE: A XEHS: 1000 -4602(2022)17 - 0093 - 07

Adsorption Performances of Pb(II ) and Sulfamethazine by Polyethyleneimine
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Abstract: Polyethyleneimine (PEI) nanoparticles were loaded onto sulfonic acid groups modified
hyper-crosslinked resin by ultrasonic assisted impregnation to prepare H-01-PEl resin, and its adsorption
performance of Pb( Il ) and sulfamethazine (SZ) was investigated. Both Langmuir and Freundlich models
were suitable for fitting the adsorption process of Pb( Il ). The co-existing SZ enhanced the adsorption of
Ph( I ) by H-01-PEI resin. However, this enhancement effect gradually decreased with the increase of SZ
concentration. Langmuir model was more suitable for fitting the adsorption of SZ by H-01-PEI resin. In the
composite system, the concentration of co-existing Pb( I ) affected the adsorption of SZ by H-01-PEI resin,
which had a weak enhancement effect at low concentration and an inhibition effect at high concentration.
Sulfonamide antibiotics often exist in trace amounts in actual water, and the coexistence of such low
concentration of antibiotics could enhance the adsorption of Pb( I ) by H-01-PEI resin. Therefore, H-01-PEI

resin is capable of achieving the simultaneous removal of Pb(II ) and SZ.

E&WH: BT LFERAASHEHTIE(2021RC004); HEMBEEITLTA (£22015140)
BIEEE: BEX E-mail: yangqiwen222@126.com; E % E-mail: leiyannan222@163.com

- 03 .



%385 H17H

OE 4 K HE oK

www. cnww1985. com

Key words: polyethyleneimine (PEI);

co-adsorption

oA RAE BT 25 AR K g (A
BURARIEERAL, B2 LA LR AR s AR 18 28 A
KA B 235X S AR 7 A FE RN, R ST R
RGP N Ea AR N Tl Rk
K JE I L RO L, T N T LR R
B AR R RN AR AT, 3 2 Tl K %
T 1 T FURB AR HERL , DR T3 YooK AR R BT 0, if
AT 5470 A 220 4 T X Ll A 0 A fie
185 W R e AR PR TTRR B o i Rl 3 B Wi e 2B )
REdE  BAFMR 5 R 5 Jdr s i K A
R, BV AR Ve K AR 2 S Wi K AR 35 22 4 A A A fgke
FROT KRR E SR TR N E A, b E Rk
B A I LT B R A, R D = )
X EASGEN, AffBanittE £ 5E 4R
B kAR AE R . X 2R A AR, TOEE
B X T 5 525 G (R 4 T LGB — 20 43 3 e R
il SR

W ik LA ff BA 22 0% L RIS e/ (TR B
U BEAE E AR m] WSO B T AR A RO O i )
V2T A R AR R OK AL B, FEARZ
4 W R A R v, 0 B A A ) 49 A 5 T R oA g A1
b FRK B S B SR A B R A FL T S
PR 2 0 B LW (PED &4 T8 b
T Z SRR R E Y, R KRR ] T LS PR
op N S K PEL R R LR AR & L &
I 2 1 8 8 S IR B I, PET 11 22 Jie 3 vl 4%
A W B B 4 R B TR RS B A4 v L T AR T RE
FE 0 ] 38 o K VSRR s b A R
Y. B, A L PETAK S A IR A b Ak % -
4 m BT 2 AT YK R G 38 )y 1 B T Y R
RIS 24 LA Ph (I ) RS Rz — H Mg e (SZ)VE N
3255 G W BT, 75 HLAE IR S 2 A Y A
W RRPERE B T I IS IR IR P 4 R AR
RE A5 YA LIRS
1 ZEIFH
1.1 SEIg{UssFasrrd

FEALES T O T A -1T W
AP REE T 2T AN (FTIR)AX 454 i %

hyper-crosslinked resin;

Ph(1II);

sulfadimidine;

(SEM) X HHERATHHL (XRD) \i& L BE (TEM) o

FEIH 1, 2- A OB IE O ke E AR il
FEOR VR A2 SRy A AT 4l G e Y R R o
H Sigma 23 A
1.2 HAEHIE R

T T2 SR 114 2 2 T WO AR AT 7 45 G < R
30.0 g EERB IR AK T 1,2- & ke FIE O kerp
FiE 10 hy SR 5 04 FE A — R B A R A
5.0 g oK AR AR A S 357 Kl JE R $E 4 h,
FEIMA 3.5 g LK AL R FE 2 h; R %2 377 K
PiEFE 4 h 545 1k RN 5 BEAR VA HUS A ZE 5 1% $hR
{14 TR L 5 PP et 2 i S Ak 2 FH TR A4 10 h LA
L EJEHET IG5 4% H-01

FE = TR AP I H=01 % 5 F1 3R 24 S0 ji 7K 4
T & o HE oA 12 5) 0100 D = M B 7 A
P VAR, 7E 180 W 7 2544 T )N 3 h, Pk i
1% 4 1 B HR 3% S0 10 h, 9K 5 T vk g T vk
W HET HIAR A B 44 S H-01-PELL

PEI 1 2% 78 H-01 # i L /9 J5L B . PET 38 53 #8 7
1295t 8] H=01 B i P93 8, H-01 B i 4 1 11 fff iR
FEAE R B o7 35 | 3 3 R FH 45 & PELAY KL
T BRI AR L . ARl G S i B IR R
PET 3 3085 /IN 04 48 K SS0RE , Jin 3 -5 ik 72 i 437 et 119
gh Ay, H H-01 A4 JiE 35 4 B 1 52 106 P fR 225 4 B il 1

PEI (132 sh fl K R AE , i PET 9K W0k by H.2%)

T i B 2
1.3 WRPsELe
1.3.1  pHXFU A Y5200

FRIC20 mg 1Y H-01-PEI R B & THEIE
A3 A B 43 Ph (T ) A SZ ¥, Ph (T ) Al
SZ (1) 4] U ¥ £ 441 4 0. 2 mmol/L, & Jil NaOH F1 %
HNO, 5 pH 2 2~7 , 05 B R % 9 43 51 15 2 298 K Al
150 r/min, 3735 SV 24 h, 34 51 W BF- 7 J 0 5 75
H P (LD ) A SZURE 5P W B 2
1,32 BA/RUAL 4355 0 W B S 5

Ph( 1) W BfF 45 9 2K - BUS 173 25 mg [ H-01-PEI
BB T HETE R, 23 0 i AR BUA 3  Ph C I ) A
SZ W, Ph (1) PILAME BE 4 0. 05~1. 0 mmol/L, il

« 04 -



www. cnww 1985. com

WA I, 5 PEL 23k B4 RS 2t Ph( 11 ) A= &% Bie — W w5 ve 4 oR I

%385 H17H

XUZH 53 5 WP 1 SZ R JE 43531 4 0.05.,0. 3 mmol/L,
¥ pH I 2 5. 024247, W FE T 3 433l 15 298 K AN
150 r/min, HABSEES S5 4R 1. 3. 177,

S7Z. W B AR 2R - RS 17y 25 mg Y H-01-PEI %
BB THETE R, 43 50 0 A B2 43 19 SZ A Ph (L)
VR, SZ BRI R R FE 154 0. 03~0. 3 mmol/L, # il XX
A R Ph (L) ¥R EE 4351124 0. 1.,0. 8 mmol/L,
¥ pH I ZE 5. 0 £ A7, I 3 AN s 4 531 13 o0 298 K Al
150 v/min, HABSZEG 254 W) 1. 3. 175
1.3.3  SEBRHLZRIK A B AP S0

SEBRHBFE KA pH A 7. 15, B4R H Ph( 1 )-SZ
AT Y 2 A BUTUE , MUK S W pH 2 5. 0 &2
A, F 1 0. 05 mmol/L 19 Ph( 11 ) -SZ & A5 4L 4 , #r
HL0.05 g H-01-PEI#4 BE 45 in 2] - A B il i 50 mL
R, A S R 1. 3. 1T, W BRI
R Ph( D) RN SZ ML . W M /5 ) H-01-PEI
W B FH AR 8 T v W 64 IO B A, B R 6 AT 6 IR T
6 — Ot B S 65
2 ZR5H%
2.1 WEERILSHIHFTE

H-01#4 fi5 1 H-01-PEI R A5 A4 4 £k 1 o an % 1
Jirs o mTLAE 1 H-01 #4514 Eb 22 T AR Kk, ik |
T 457.2 wlg, R A K E M MALEEH ,STuR & &
175 A 3 BT 9 35 1A 1) L B M , H-01-PET ' N
JLERIBEINE I PETE AL 713k . B T PRI KK
L) FLIE DU AL ZE 55 LA, {145 H-01-PEI R
N FLAR AR H-01 W AR FE A T, (H b 2% 1 B A
SCFL T LA B, R BLA S T 492. 8 mYg.

F1 BERMLER
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Fig.1 TGA curves and FTIR spectra of two resins
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Fig.2 SEM and TEM images of H-01-PEI resin
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Fig.3 Pb(Il) and SZ adsorption onto H-01-PEI resin at
different pH
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Fig.5 Adsorption isotherms of Pb( Il ) and SZ by
H-01-PEI resin
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Tab.2 Langmuir and Freundlich isotherm model parameters for adsorption of Pb(Il) and SZ by H-01-PEI resin

% M Langmuir %74 Freundlich £ 7
Q,./(mmol-g™) | K/L-mmol™) R K, n R’
Ph( 1) 1.538 4.569 0.986 1.882 2.904 0.980
Pb( I )+0.05 mmol/L SZ 1.594 3.891 0.988 2.139 3.245 0.975
Pb( II )+0.3 mmol/L SZ 1.561 4.168 0.990 1.966 3.103 0.979
SZ 0.184 1.982 0.991 0.523 2.081 0.946
SZ+0.1 mmol/L Pb( 1l ) 0.193 2.026 0.992 0.554 2.302 0.947
SZ+0.8 mmol/L Ph( 1T ) 0.165 1.359 0.993 0.528 2.234 0.941
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AL X e Tipe 3L A 5 Ph (D) I/E RS FIH 5 SZ2 1
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X Ph I ) i W B, LAV I J32 ) (g g A T BT i, 3
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Fig.6 Adsorption—desorption of Pb( 1l ) and SZ in surface
water by H-01-PEI resin
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