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Figure 2 Synthesis process
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Figure 3 Adsorption behavior of several chelated polyurethane adsorbents
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Figure 5 Infrared spectrum of PU and PU-MEAM
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Figure 6 XRD patterns of PU and PU-MEAM
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Figure 8 Influence of adsorption time on adsorption performance
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Figure 9 Adsorption kinetics fitting curve of PU-MEAM
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Table 1 Adsorption kinetics model parameters
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Figure 10 Influence of initial concentration of Hg( [l ) on adsorption behavior of PU-MEAM

{H» L2 1 A 1 MR S Hg ClDD 36, W Btk B AR S . 8 T i — 2248 PU-MEAM X HgC ) 1Y
W BEHAT R o 5 T S5 TR W BRAREBY , ff F Langmuir A1 Freundlich #8347 #14, i (5 A1=L (6) Fros
C, 1 c,

=+
Q  Quw  Qun

InQ, =InK , + ilnce (6)
n

5

Aol Cmge L ORI Q, Cmgeg ) 5 SLZ T 6516 1085 77 AU Q0 (e D6 (Lo )
i Langmuir H 40 5N 1 MR 50 A6 R E 1 A0 BN BE DR T2 F) T W RE . W R K A 3873 ok 2 X i
B 6B T T OB WP PGB0, — B 2~ 3 2 0 SERCHE T 0 O B R 75 a1 5
FIH o — 1 A5 2R FEEB <1 SR RIS

&l 11 & Langmuir Al Freundlich A4 i £k .

2.0 4.5
@)
4.0
15
35
5 |
& 10} <
S Saof
D =
05}
25F
3
0'0 1 1 1 1 2.0 1 1 1 1
0 20 40 60 80 100 0 1 2 3 4
¢/(mg/L) In[c,/(mg/L)]
®l 11 Langmuir 1 Freundlich £ % 481 & il &
Figure 11 Fitting curves of Langmuir and Freundlich models
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Figure 12 Adsorption selectivity of chelated polyurethane

M 12 AT, PUF-MEAM W57 % He (1) 5 CaCll) .MgCIH) ALCID (FeCID) A1 ZnCID 41 REAY
T R BRHAAR R A AT S T A IR R R L R CaC D) Mg CID A RLEIIR A 7R R 4 He CID A5 98 BAT 5 4 1)
W oA A SR W o e ik 46. 14mgeg ' X HeClDD i B A e 820 L Bl ALCIID (FeC LD A ZnC I Y
FEFE Hg CIL ) 19 W% B f & A= A8 fb, 3 B8 22, BE B M R 2 Qe / Qe ~ Quecty / Quiecty ~ Qe /
Qi ~Qutec > /Quucty M Quigcns / Qe 23 9 H 14.82,7.75,2.87,2.05 Al 0.90, XAl g CaCll),
Mg(MI) N EHEILR . AS S NH, A7, ALCD Fe( DM ZnC 1) Ryt B R, B IR T 2L 4258 i K,
Fell & Fe( D RS PU-MEAM R Z W5 B AL, 8515 A A SA CaCll) Mgl
ALCIDAFTE BT LA PU-MEAM EWE B 5] 25 B Horp Hg CID Y £ 3 7l BB 2 A 18 19 .

3 it

(1) SR RS H e — S mUR TR . — % W LN Be o JRORE G 0 T R A BE LR 1k PUL AR5 5| A LA
AR RS SR, il a5 7 B A 78 R GG ORI BRE 70 5 35 4 o S 7 e R RN B4 5 i) A
KL 7E 1000r/min B, 40 H LL FRLEE AT 35 98. 7% LA b5 = B &0 il kil 45 1 B 4 B & IS ks PU-
MEAM Xf HgCI1) A 0% B 5 SR de 4, W B 54 48, 34mgeg s

(2) A 3R AT 12 £ 5 S TR W R 590 1 e A 0 P A (F 2 il 2L Hg (D W K 100mg-L '

10. 14028/j. enki. 1003-3726. 2021. 11. 007



11 = N ¥ W Eild ¢ 51

pH {H 4 WCBFFI 1] 2 60min i BE Ry 25°C (k% # %4 150r-min ' ;

O AE CaCll) Mg CID A7 AERY IR A AR s B A I AR M B FR0 X Flg I A7 5 Ty W B 2805 & W B
WA 46.14.35.12mgg 7#E7ﬁiﬁfﬁ%ﬂﬁiﬁ%ﬁ;E%ﬁﬁf&iﬁi’%ﬁ%ﬁ@ng( i/ Qeacin N ||)/QMg( 1 73 ]
N 14, 82.7. 75 5 IX B G AR R TR 5 Y PR 58 1936 B AT HE— B WF 5T .

5 STk -

(1] myFiE, &EE, ke, 2rkE. AR 4RE, 2017, 36(8): 2296~2301.

[2] BgE, xREE. Ky, sKIEW, ERIE, 2z, HRAFALEE, 2015, 6. 18~22.

[3] &8, BRI =, kR, 2, PRHE, s, HAHELEE, 2016, 20:15~18.

[ 4] Sandhu G, Aloor R, Jaar B. Am ] Kidney Dis, 2020, 75(4): 629~629.

[5] #p%. BAAES, 2016, 2. 36~37.

L6 E3535, MM, TALBARAH, 2014, 1(2): 236~240

L7 g, RA5vk, VFRcl], BEARAE. Fh ik, HB5 % 5798, 2015, 37(8) . 21~25.

[ 81 Mhaltil, BRITUE, sk de, JEDR, i, mAEM, M. 87, WHE3E. RMIFEELFHA . 2018, 36(2): 45~49.
L9 SRIRIT, BLWi7%. &R, MRS, 2017, 31(5): 34~39.

[10] @z, iR, THI, Biedt, TOW. Ak T, 2020, 49(9) . 876~882.

[11] Zhao W Y, Zhou T, Zhu J X, Sun X, Xu Y. Environ Sci Pollut R, 2018, 25(4); 3745~3755.

[12] Mohammadpour R, Sadeghi G M M. ] Polymenviron, 2020, 28(3): 892~905.

[13] Saigl Z M. Environ Monit Assess, 2020, 192(12); 748~748.

[14] ZhaoJJ, XuL Q, SuY Z, Yu HW, Liu H, Qian S P, Zheng W G, Zhao Y Q. J Environ Sci-China, 2021, 101;177~188.
[15] Goes M M, Keller M, Oliveira V M, Villalobos L. D G, Garcia ] C, Carvalho G. Ind Crop Prod, 2016, 85: 149~158.
[16] ReZE, xig. BT, 2014, 43(9): 1562~1566.

[17] BRI, BRGS0 2R 3R A e W B3 AR C 1) R CID Bt (VD BS Fra e, Kvb i Ra i k2%, 2012.

[18] Sut A, Zilligen E M, Grosshauser M, Pfaendner R, Schartel B. Polym Test, 2019;: 74: 196~204.

[19] BERBE, &k, H ML 28B4, 2020, 37(7): 68~71, 92.

[20] = MRFFG A B 28 W0A0 0P SR R & A R A 5. Ak st E RO B4 5EBE . 2012,

[21] SRARME, IMBRT . ATTF, Z54dfd, OEE, X SCF, BRA. MR, 2020, 34(4): 4142~4147.

[22]  F520pk. BRIE0R S Y 25 23 FE g B A4 REA T 80 B0k 23 B B FE. BN - W7 VD3 T K 2, 2016.

[23] #HAWE, ERE, 245, HEF, R, RKF, &5, moF5%4H, 2014, 8:1070~1077.

10. 14028/j. enki. 1003-3726. 2021. 11. 007



« 52 . = Vi ¥ i i 2021 4 11 H

Preparation and Adsorption Behavior of Chelated Polyurethane
Particles of Mercury lons

ZHOU Jin-kang” , CHEN Shan, ZHAO Jun, WANG Yu, MA Min-xiao
(College of Chemistry and Materials, Guizhou Education University, Guiyang 550018, China)

Abstract: Using diphenylmethane diisocyanate (MDI) and trimethylol propane (TMP) as raw materials, polyurethane
midbodys were synthesized under mild conditions. The surface end group —NCO and chelating agent containing —NH, ,
—SH active group were added to extend the chain reaction to prepare the chelating polyurethane adsorbent (PU-MEAM).
The types and dosages of chelating agents were optimized with adsorption capacity and adsorption rateas the index, the
structure was characterized by IR, XRD and SEM, the adsorption performance was investigated of the amino modified
polyurethane adsorbent of Hg (Il ) ions in water. The results showed that the adsorption capacity reached 48. 34mgeg ' of
PU-MEAM was better when the chelating agent melamine was 1 mmol, at normal temperature, pH value 4, time was
60min and initial concentration was 100mg+L. ', Adsorption kinetics conforms to the quasi-second-order kinetics model and
belongs to chemical adsorption, Adsorption thermodynamics conforms to the Langmuir model of monolayer adsorption, In
Hg(ll) and CaCIl ), Mg(Il) in the mixed system of Hg (Il ) with high selectivity, respectively, selectivity coefficients
were 14. 82 and 7. 75.

Key words: Polyurethane; Chelation; Adsorbent; Selectivity; Mercury ion
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