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Ion-exchange Resin Capsule as Applied to Monitoring of Water Quality
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Abstract: Traditional monitoring on water quality is mainly carried according to the instantaneous concentration of
pollutants in river, which is time consuming and labor cost. A method based on reuse of ion-exchange resin capsules
was evaluated for continuously adsorbing ions in the Longhongjian stream discharged into the West Lake of Hangzhou
City. Results showed that the recovery rates of reuse-resin capsule were greater than 95.91% for both NO;
and PO}, but the differences among treatments were not significant. The recovery rate of reuse-resin cap-
sule for NH;" was greater than 100% in low concentration and 90% in high concentration. Significant corre-
lations existed between resin capsule cumulative adsorption(RAQ) value and flow in all kinds of ions(R* =
0.59, 0.47 and 0. 50, respectively, p<C0. 05). Moreover, there was a significant positive correlation(R* =
0.46, p<C0.05) between RAQ of NO; —N and concentration of NO; —N and water flow, indicating that
resin capsules can be used in water monitoring of nitrogen and phosphorus, especially NO; —N.

Keywords: water quality; ion-exchange resin capsule; ammonia nitrogen; nitrate nitrogen; phosphorus

s ]7 1{1112 [3-6] .
, 2300 71 787 km?®, s
0 8%(1"\
° b b |:/:| o 1 9
b ( b
Y ) b b o b
5 . , o
) . vV
[8]
b N b b
:2013-06-07 :2013-06-29
12010 “ ”
1974—), «( ) , s s . E-mail: wjingwen@hz. cn,

977, « ) s s . E-mail:qczhang@zju. edu. cn,



3 151
, 11.4 em?,
. 1. 2 mmol, 1 mmol,
Sko- (RAQ) 1 em?
gley M- , pmol o
Lot Yangt'™ Skogley M , ,
1. 0 mol/L (NaHCO;)
s 2 h,
, 0.1 mol/LL  NaHCO, 2 h,
i 1~2 NaHCO; ,
i , ( Do
’ 1’
100 ml 250 ml
) 2 ,
i 250 r/min,25 C 0.5 h, 3 )
(
1 ), .
1.1 1 mg/L
’ ’ NH,—N NO; —N PO} —P
s o I 0.5 10 0.25
1 550 mm, s 5—38 1l 1.0 20 0.50
) 6—12 1 333 mm, 1.5 20 1. 00
15.3~16.2 C, , v 2.0 25 2.00
. 3 V 0.2 8 0. 40
. , VI 100. 0 0 0
34. 9 hm?, , ,
s 5 ,
. . 2010 9 13
2 1 10—11 2010 11 17
, , 7 500 kg/hm’; . . . 4 , 10 d
2 4—5 : 5 , ,
(N—P,0,—K,0) 15%—15% . .
15%, s 499.5~1 725 kg/hm’®,
pH 5. 44. 1.3
22.6 g/kg, 0.9 g/kg, 31. 37 mg/kg, , 30 ml,
78.59 mg/kg,CEC 14 cmol/kg, 2 mol/L HCI, 0.5 h, )
) 2 ., )
1.2 )
« » (3]
(UNIBEST), “ 7 1:1 (H)
(OH) (Amberlite IRN 2
—150; Rohm and Haas Co. , Philadephia, PA) 2.1

’ ’



152 34
NO; —N >95.91%,POi —P > 0.29%,2.67% 0.74%,
97%, NO;, —N 144%,8.33% 6.67%.,

PO} —P NO; PO~
(p=>0.05), 90 % , NH;
80%[11 16] .
(NH,) R (NH,)
100% , 90% .
o ( )
NH, —N,NO; —N POI”—P
28.85+6.48,66. 71+£1.47  1.4740.20 pg. .
1 NHf —N,NO; —N  PO}” —P
2.2 b ’
2 >
0.25 mg/L, ( »(GB 3838— R ,
2002, 2), .00 1 1/4,1/2  1/4; 8 mg/L,
7.79 mg/L, 78.6 % I V (2.0 mg/L),
; 0.04 mg/L, , 3 mg/L,
I 1 . , 0.1~0. 25 mg/LH1*0 R
2 (NO;—N,NHT—N,PO?‘—P)
2 mg/L
1 Il 1] N vV
(NH,—N) 0.15 0.5 1.0 1.5 2.0
( N 10 10 20 20 25
«( . . N 0.2 0.5 1.0 1.5 2.0
( P ) 0.02¢( 0.01) 0.1¢( 0.025) 0.2¢( 0.05) 0. 3¢( 0.1) 0.1¢( 0.2)




(R*=0.59,0.47,0. 50),

3 153
2.3 s
3 ,
NO; —N,NH/—N PO —P (RAQ) ,
0.28,24.76 0. 93 pmol/cm’, RAQ . RAQ
o ( o
3),RAQ— RAQ— RAQ—
(R*=0.59,0.47,0.50); o 3
RAQ— R ,
(R*=0.46), (10 d)
. RAQ
RAQ , RAQ s s s
3 (NO; —N,NH; —N,PO}~ —P)RAQ
3 RAQ pmol/cm’ RAQ (R =
RAQ— RAQ— RAQ— 0.46),
/Cem s s 1) 0.59* 0.47* 0.50% NO; —N .
/(mg+ L") 0. 28™ 0.45* —0. 16ns
X 0.17" 0.46* 0.09ns [ ]
% ns (1] . [yl ,
1997,12(3) :61-65.
[2] . (1.
3 ,2000,21(2) ; 128-136.
_ (3] .
(1) NO; —N = . ,2001,15(4) ; 129-132.
95.91%,PO; —P >97%, [4] , .
. ; , ,2003,12(1) ;45-49.
NH, —N ~100%. : (5] ’ :
0. ,2001,21(6) ;540-544.
' (6] ,
(2) ( ), [J]. ,2004,13(3) :277-281.
8 mg/L, \4 [7] . [M].
(2.0 mg/L), , ,1988.375-390.
) 8] : :
(3) RAQ i L. - ,1993,4(1):69-73.
[9] Skogley E O, Georgitis S J, Schoff B E. The phy-
RAQ RAQ toavailability soil test-PST [J]. Commun. Soil Sci.
. RAQ Plan. , 1990,21(6) :1229-1243.

(F#% 184 ®)



184 34
2004 s o s o
5a ( 2), )
s s
2 b
s s
' / / °
mm
mm mm
2004 386. 2 454,108 0.175 8 450.3 0.165 98 1] . |’: . !
2005 453.7 451.980 0.003 8 455.5 0.003 97
2006 601.3  449.862 0.2519 460.1  0.234 82 L2 PZOTLATED:
2007 564. 1 447.753 0.206 3 506.1 0.102 91 S1-57.
2008  525.9 445.655 0.1525  511.1 0.02814 L2 ;
(1] ,2012,22(3) :79-85.
[3] , ,
3 (1. ,
2011,39(7) :229-234.
’ [4]
’ (1. .2011(8);157-158.
' [5] :
’ . ,2007(22) :55-57.
° ’ (6]
’ [JJ »2013,32(1) :75-80.
’ o [7] . . [M].
s s ,2008:10-20.
(E#% 153 7
[10] Aharoni C, Sparks D L. Kinetics of soil chemical reac- ers, et al. Determination of sulfate, nitrate, and chlo-
tion: a theoretical treatment[ M] // Sparks D L, Suarez ride in throughfall using ion-exchange resins [ J ].
D L. Rates of Soil Chemical Processes. SSSA Spec. Water, Air, and Soil Pollution, 2004,153(1/4).343-
Publ. No. 27. Madison W. SSSA, ASA, 1991.1-18. 354.
[11] Doberman A. Langner H, Mutscher H, et al. Nutri- [16] Jeffrey M K, Matthew ] B, Dale W J. Potential cano-
ent adsorption kinetics of ion exchange resin capsules: py interception of nitrogen in the Pacific Northwest,
A study with soils of international origin[ J]. Com- USA[]J]. Forest Ecology and Management, 2006, 234
mun. Soil Sci. Plant Anal., 1994, 25(9/10). 1329 (1) :344-354.
1353. [17] Somasiri L L W, Edwards A C. An ion exchange resin
[12] YangJ E, Skogley E O. Diffusion kinetics of multinu- method for nutrient exchange of agricultural advisory
trient accumulation by mixed-bed ion-exchange resins soil samples [ J]. Commun. Soil Sci. Plant Anal. .
[J]. Soil Sci. Soc. Am. J.. 1992,56(2):408-414. 1992.23(7/8) :645-657.
[13] [M]. [18] , , s .
,1999. [J]. ,2007,23(1) :63-66.
[14] Jacques L L, Dale W J, Guy R M. Adsorption and re- [19] s s .
covery of dissolved organic phosphorus and nitrogen by [l ,2007,3(4) :1-7.
mixed-bed ion-exchange resin[J]. Soil Sci. Am. J., [20] s R ..
2003,67(3) :889-894. 1. ,2011,
[15] Samuel M Simkin, David N Lewis, Kathleen C Weath- 10(1) :59-63.



