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Preparation and property of polystyrene macroporous adsorption

resin modified by polyamine

Meng Qi Liu Peiping Liu Jiang Hua Jia

(Petrochemical Institute of Changzhou University,Changzhou 213164)

Abstract A polyamine-type polystyrene macroporous adsorption resin with diethylenetriamine functional
group,Dx-Ta, was prepared from polystyrene macroporous adsorption resin through the acetylation followed by the
condensation of diethylenetriamine. The effects of catalyst, material ratio, temperature and time on the reaction were
studied. The complete exchange capacity of Dx-Ta prepared by reaction of 25h at 160°C with 1,2,4-trimethylbenzene as
solvent and p-toluene sulfonic acid as catalyst was 2.18mmol/g. The specific surface area was 211.0m?/g. The
adsorption rate and capacity of Dx-Ta for Cu®" in aqueous solution increased with the increase of temperature, the static
adsorption equilibrium time was 6 hours, and the equilibrium adsorption capacity was 1.54mmol/g at 45°C. The
adsorption rate,desorption rate and equilibrium adsorption capacity of Dx-Ta for Cu®** were higher than PASDA resin
which had the same modification group.It was found that the adsorption capacity of modified polystyrene resin for Cu**
was not positively correlated with the complete exchange capacity,and the specific surface area and pore volume had
some influence on the adsorption rate and equilibrium adsorption capacity.

Key words

macroporous adsorption resin, polystyrene,diethylenetriamine, condensation,adsorption, Cu®"

L W B i 2 — 2% T B A A LI A ), L
FER it 3 N NN R SN I
i A5 B, )iz N T AR T 24 R B R A 4
BT RS R B L AR i 28 s B A T D B
S BRI B0 L SRR 20 28 L W B A 1 L 22 18
MR B9 1Y R — . 37 LR L W B A
D101 pJ5kt Se k47 B 54k, 75 DL NaOH 4 BT, 52
BT D101 A6k iR Ak A R R Ak e b . R R e AR
A CBAL R AR I NIRRT 2 Zicf e —

EE&TB LA MEE AP m H (BY2016029-18)

¥, 3 K 1 A 50 P RN B G B PH R EAT TR B
FC AN g T B A A 1 L R AU L 300m” /g
B SRR 0% W B AR IR L OF W 5 T 4 A B R il XS KR
T S W R RE . A 5T AR IR 20 K LR
WG Dx ARG R, LS 5 = O = ik AT
A5 w5 T — R 2 W A B R R Dx-Ta, BF 58
TR Cu® ™ B W B L 95 TR A 46 T 14 1
1 FRRE B HEAT T H 8 & B Dx-"Ta 14 Ji§ 75 F- 1 W Bt
0 B S 5 T R 5 T R A

EER Y )5 (1965-) 3, Wb, B, E 2 NS A WAL 2 & i B AR g 17 FH 26 7 T ) B 5



%6 d SRS 2B IR R L LR AR B o A B RE AT 5T .« 141 -

1 WE

1.1 FERXFSMNH

BRI K AL W R IR Dx (H & AR
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HE AR B — 52 i W) BB B . & T 250mL
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L g5 i E/(mmoleg 1) 1,21 1.42 1.45 1.68
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L) . 100°C 50 (Dx-Ac) PLH T & 2 BE 331, T,

2.1.2 TsOH A&

% 2 50 THEAEF TsOH F & %t R 89 50
1,2 TsOH 5 Dx-Ac(PLF & 2B 53 Wy
BT Z Ry 0.4 T, T 75 B g 1Y 42 58 4 78 i 3k
F F KAH 1. 68mmol/ g, 4k 22 38 KA 1k 7 H 5 = i
23ffi Dx-Ta 43¢ e 75 1 T B X 7] B2 IF ik 2 11
BRI T DETA J& 11k,

F 2 TsOH A2 ¥ 5K &0

n(TSOH):n(Dx-Ac) 0.10 0.25 0.40 0.50 0.75 1.00 1.50

AL E/

(mmoleg™1)

1.24 1.61 1.68 1.67 1.58 1.50 1.44
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n(DETA) :n(Dx-Ac) 1 2 4 6 8

WA E/(mmoleg™?) 1.68 1.69 1.72 1.80 1.90

n(DETA) :n(Dx-Ac) 10 12 14 16

L4 E/(mmoleg™!) 1.91 1.92 1.92 1.91

H:n(Dx-Ac) /n(TsOH)=1/0.4,100°C , 8h,
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i 1. 96mmol/g, AkZE Tt & 2 N il BE S AR 3R T
GV T A AR B I A 2 B A A T R R
x4 REBES R MM

g/ C 70 80 100 120

45 E/(mmoleg™ 1) 1.58 1. 80 1.92 1.93

R/ C 140 150 160 170
AR E/(mmolsg™ 1) 1.95 1.95 1. 96 1.95
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FH TR B 8 48 M s 7 2 7 [0 P A SR T b R AT
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15, JIE S5 07 B[R] X 42 %5 7 ) Dx-Ta B} Jig 42 5 i 25
A, SN R X SN Y S e WL 2R 5. Y R AT
AU, S A 3K B 250 B PG Dx-Ta 4 g 1Y 42 28
WA B B & K{E 2. 18mmol/g, 4k 2L 3E K ) b B}
], A2 A8 4 25 i AN AR R

x5 RRME TR

SV B[] /b 5 10 15 20 25 30 35

A E/

(mmoleg™ 1)

1.92 1.97 2.08 2.17 2.18 2.18 2.18
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F6 RMENALEHSH
W HEME/ (m2eg ) LA/ (emPog D) FHILE/nm

PASDA 37.8 0. 0957 10. 12
Dx 332.8 0.8128 9.77
Dx-Ta 211.0 0. 6939 13.15
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K3 BT 25°CH} Dx-Ta 5 PASDA X} Cu*"
FA I B s .l AT UL, Dx-Ta B g % Cu™ 1Y
W Bf o B B 5 7 T PASDA, Dx-Ta £ 7h ik 51| W ff
-1, PASDA & 20h, PASDA Ky 4 58 i %5 Bt >
3.99mmol/g, Dx-Ta # i & 2. 18mmol/g. PAS-
DA Y #7 W B & & 0.97mmol/g, Dx-Ta ik %]
1. 32mmol /g, X 1t B} I 2 22 i 18 Wi 1) 3R K & 4 B Ml
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1. 03mmol/g,Dx-Ta W fig 0 i ZE & R 120mL, 1
AR 400mL, PASDA i K81 90mL. if
AR 600mL, YL Dx-Ta % Cu®" 1 3h 2 W% f
RE SR AR, T I R T S B

BRI % LB 5 T Dx-Ta §
PASDA XF Cu" gl 4 Wi Bk e i 52 mi . ¢l &1 AT 1
PR A L B Cu®t R AT LA 1mol/L HCL
VSR B, 7E HCL %5 V80 2 A 8] 9 175 B Dx-Ta
VeI B 20mL . PASDA & 40mL, 8] Dx-Ta
Y 56 3 B B, AR A 115, PASDA Al Dx-Ta 1)
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FIH Dx & WA 45 2 1) Dx-Ac BHiF 5 DETA
a5 s AT AT — b 22 4 i AL B R Dx-Ta.
T = 2R R, TsOH SRR L7 5 Dx-Ac
PR 0. 4:1 . W% DETA 5 Dx-Ac ¥Ji
B 12: 1,76 160°C ¥R T e 25h, il 15 Dx-
Ta B g 25845 8 2. 18mmol/g, H R TH L
211.0m?* /g, MR XT Cu®™ Y W B 2 I 25 i 2
BtV 2 %) T e T B e S R - A )R] A 6,
45°C B E A W% B & 1. 54mmol/g. 5B A M FE
s 35 AL (L L 2% 18 A g 37. 8m® /g B9 PASDA B Jig
AHEEAL . Dx-Ta B A5 XS 7K B Cu®™" A W B4 30 i
T 300 00 A, VR T S 32 O30 A T RSP A O o 2 v T
PASDA, HAG W45 iy 0 FH AT 50, RS R 8, R A
D5 LA = s = A i 00 3R R & W BEE ARG B X
Cu®" By B 25 5 5 H A S i 5 5 A UE AR G, TR
T AR AL 28 AN B 1) 21 ) I 7 W2 BB 3, A Xof - 1
W B 1A — i S
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