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Figure 1 Schematic structure of humic acid( R represents alkyl, aryl or aralkyl)
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Figure 4 Schematic structures of P(AA-coAM)/ SH superabsorbent: (a) in the Dry State,
(b) in the swollen state, ( ¢) upon release of SH freely incorporated in the polymeric network, and

(d)upon release of SH bonded with the polymeric network
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Table1 Comparison of the adsorption capacities of heavy metals on different polymer adsorbents

Adsoibent Adsorption conditions Adsoption capacities(m g/ g)

St-g PAA/SY%SHI#I 50mg/ 25m L, 10min, 20mM Cu(1l), 178 2

St-g-PAAL4 50mg/ 25m L, 30min, 20mM Cu(Il), 176 6

CTS g-PAAI4 100mg/ 25m L, pH= 5 5, 60min, 1200mg/ L. Cu(11),262 2

Cd: 100mg/ 25m L, pH= 8, 30min, 20mM Cd(1Il), 197 3

P(AA-coAM) /M MT/SHI46 47
Pb: 100mg/ 25m L, pH= 6, 15min, 10m M

Pb: 6h, 5mM
Hg: 24h, 5Sm M

Ph( 1), 364 0
Ph( 1), 161 6
Hg(11),497 7

Aniline-m-sulfophenylenediamine

copolymer!

Poly( p- pheny lenediamine) [49
Poly ( m-phenylenediamine) [#!
Poly( aniline- co-5- sulfonic-2-anisi dine) [ 9

Longan shelll31

50m g/ 25mL, pH= 5, 24h
50m g/ 25mL, pH= 5, 24h
50mg/ 25mL,>>84h, 1 ~ 85mM
300mg/ 25m L, 2h, pH= 5,0~ 25mM

Ph( 11),253 2
Ph( 11),242 7
Hg( 1), 2063
Ph(11),52 1




32
HA , ,
; N . ,HA
, N 1 HA
33
; . Yi
SH N- ,
10. 8mg/g, SH (9,

4 EZ

, . HA ,
HA , HA ,
HA ) , HA
(1) . HA , HA
. HA , , HA
. , HA
, HA ;
(2)HA HA ,
2 b b 2 HA
(3) HA ., HA ,
, , HA ,
(4) . .
( ) . .
. HA ,  HA

5% SCHk:

[ 11 Liu M, Liang R, Zhan F, LiuZ, Niu A. Polym Adv Technol, 2006, 17(6): 430~ 438

[ 2] Wang A, Wang W. Superabsorbent Materials. In: Kirk-Othmer Encyclopedia of Chemical Technology. New York: John Wiley &
Sons, 2009, 1~ 34.

[ 3] PeiaMéndez E M, Havel J, Pato¢ ka J. ] Appl Biomed, 2005, 3(1): 13 ~24

[ 4] Mahdavinia G R, Pourjavadi A, Hosseinzadeh H, Zohuriaan M J. Eur Polym J, 2004, 40( 7) : 1399 ~ 1407



46 - 2011

Lo A A R DN R R BB DR R W W W W W W W W WWERRNNNDNINNNNDND —
KRR e B e RS B S RS N =R =T=- B R S, B VS N S R e =R\ = Je RN e RN B N N SN =N =}

=

Li A, Zhang J, Wang A. Polym Adv T echnol, 2005, 16(9): 675 ~680.
s . ( ), 2008, 23(4):53~56,61.
s s s s . , 2005, 34(3): 369 ~ 373
R R R R . ,2005,24(7): 78~ 791
s . ,2009, (6):25~28
> s s s . ,2006,26(11):42~44
s . ,2009,32(2): 14~ 15
, 2007.
R R . ,2007,(1):27~31, 46
s R . ( ), 2007, 46(2):36~40.
Zhang J, Li A, Wang A. React Funct Polym, 2006, 66(7): 747 ~ 756
Li W, Wang J, Zou L, Zhu S.J Polym Res, 2008, 15(6): 435 ~ 445
Chu M, Zhu S-Q, Huang Z-B, Li H-M. ] Appl Polym Sci, 2008, 107( 6) : 3727 ~ 3733
s R . , 2005, 21( 12): 205 ~ 208
Yi J-Z,Ma Y-Q,Zhang 1-M . Bioresource Technol, 2008, 99( 13) : 5362 ~ 5367
Li A,Zhang J, Wang A.]J Appl Polym Seci, 2007, 103( 1): 37 ~ 43
s s R . ( ), 2009, 33(6): 725~ 728
Zhang J, Li A, Wang A. Polym Adv T echnol, 2005, 16( 11-12). 813 ~ 820
Zhang J, Chen H, Wang A. Polym Adv Technol, 2006, 17(5): 379 ~ 385
Zheng Y, Wang A. e Polymers, 2007, no 127
Zheng Y, Wang A.] Appl Polym Seci, 2008, 108( 1): 211 ~ 218
Zheng Y, Wang A. Polym Composite, 2009, 30(8): 1138 ~ 1145.
, s . , 2007, (6): 548~ 553
s s . ,2008,24(7): 155~ 158
Liu J, Wang Q, Wang A. Caibohyd Polym, 2007, 70(2): 166 ~ 173
Hua S, Wang A. Polym Adv Technol, 2008, 19(8): 1009 ~ 1014
Hua S, Wang A. Carbohyd Polym, 2009, 75(1): 79 ~ 84
Wang W, Wang A.J Appl Polym Sci, 2009, 112(4): 2102~ 2111
s . ,2009,25(12): 41~ 44
Zhang J, Wang A.J Chem Eng Data, 2010, 55(7) : 2379 ~ 2384
s s s . ,2010,(2): 16~20, 40
s s R s R . ,2004,33(3): 244~ 248
Zheng Y,Gao T, Wang A.Ind Eng Chem Res, 2008, 47(6): 1766~ 1773
Zhang J, Liu R, Li A, Wang A.Ind Eng Chem Res, 2006, 45(1):48~53
s R . ,2006,29(3):23~24
s R . ,2007,(4):23~28
. : , 2007
, . ,2005, (4):21~122
s s R . ,2007,(9):52~58
Zheng Y,Hua S, Wang A. Desalination, 2010,263( 1-3): 170~ 173
Wang X, Zheng Y, Wang A. ] Hazard Mater, 2009, 168(2-3): 970 ~ 977
s s . ,2009,3(9): 1719~ 1724
R . ,2009,26(10): 1154~ 1158
Li Q-F, Huang M-R, Li X-G. Chem Eur J, 2007, 13(21): 6009 ~ 6018
Huang M-R, Peng Q-Y, Li XG. Chem Eur J, 2006, 12( 16): 4341 ~ 4350
Li X-G, Feng H, Huang M-R. Chem Eur J, 2009, 15 18): 4573 ~ 4581
Huang M-R, Li S, Li X-G.J Phys Chem B, 2010, 114( 10): 3534 ~ 3542



Progress in Superabsorbent with Humic Acid

ZHENG Yian"?, WANG Wen-bo', WANG Ai-qin'

(1 Center of Eco-materials and Green Chemistry, Lanzhou Institute of Chemical P hysics, Chinese Academy of S ciences,
Lanzhou 730000, China; 2 Graduate University of the Chinese Academy of Sciences, Beijing 100049, China)

Abstract; Humic acid( HA) is the major component of humic substances of soil and has many kinds
of functional groups. With further development of basic and applied research, HA, as a biological active
substance, has been introduced into superabsorbent. The as-prepared superabsorbent has the functions
to improve soil, enhance fertilizer efficiency, simulate growth, enhance resistance and improve quality, as
well as to improve water absorbency and salt-resistant properties while reducing significantly the
preparation cost. This article reviews the research work of superabsorbent with HA in recent years,
including the classification, HA release mechanism and application of the superabsorbent. M oreover, a
few proposes are presented for the future development of the superabsorbent with HA .

Key words: Humic acid; Superabsorbent; Classification; Release; Application



