32
ﬁé‘b ;’; %H @t&J T b (D

/IR JNMENTSCIENCE
PAik: http://www.aes.org.cn

A FERE AR HUTON A AR Cu (1) RetiaRgm
VB, HR Ak, [EmRH

FIHASL:

PIVR, BRAREE, EWEHE. 42 iR A HLBOG T A SRR Cu C T1 ) HPERE I ], Al PR ETR 22240, 2020, 39(3):
648-655.

TEZR 2 View online: https:/doi.org/10.11654/jaes.2019-1135

FETT BRI HAB S

Articles you may be interested in

VRREER X R A FEA My A FA R R )

VEFAIN, BN, TR, Tte, BRI, BREE
LV FRBE R3] 2017, 36(3): 566-573  hitps://doi.org/10.11654/jaes.2016-0994

MnOx 7 254 ) 5 e T Cu2+ . Zn2+8 W BRI L IR IT

Khu88, Dyl R, RN, FEM, £ 7

LR R} 2447 2018, 37(10): 2297-2303  https://doi.org/10.11654/jaes.2017-1684
A i I A W) TR X 7K P C2+ Cu2+ W BT R B 5

H RE, B RCE, TKIEE, 2050, K, GTiE3E

L FREERL 2244 2016, 35(8): 1587-1594  https://doi.org/10.11654/jaes.2016-0557
A TGEHE IR S A b 3 v A W B A B B b T A T IS

A, FAHA, Wk O, VAL SC

LMV IABTRL 24 4]. 2018, 37(9): 1884—1894  hitps://doi.org/10.11654/jaes.2017-1714

- FERZMRTE IR KR CA2+ R Zn 2+ HY W IS

XIS, 3585040, 2P, IR, 5
el FREERLE24T. 2019, 38(5): 1142-1150  https://doi.org/10.11654/jaes.2018-0718

KEMIE AT, RFHEZBHRE R

Jo


http://www.aes.org.cn/nyhjkxxb/ch/index.aspx
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2019-1135
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2016-0994
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2017-1684
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2016-0557
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2017-1714
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2018-0718

2020,39(3): 648-655 xR W F OB R F F R 202043 H

Journal of Agro-Environment Science

PNREL, HRARIEE , eIk, A2 i i A HUBO T A WS Cu C TD )RR SEMAT]. 4Ol PR A7 2740, 2020, 39(3) : 648-655.
SUN Chen-min, SHAO Ji-hai, KUANG Xiao—lin. Effects of dissolved organic matter on the adsorption characteristics of Cu ( Il ) by periphyton[J]. Journal
of Agro—Environment Science, 2020, 39(3): 648-655.

- 3¢ ch A AR T LI XT A A IR B Cu( 1T ) B B4

FIRA, BRUkET, ERRHk
G Al R IR 22 8, K7D 410128)

W E.Cul II)FNFE &2 P RYEA PLT (Dissolved organic matter, DOM) & LAFFFRFA K /K , A T 8] BH 4= 3% DOM Xt 5] A A= 5l
Bt B PEAK R CuC T 5EM , BIF5E T 2528 DOMAFFAESA R AEYIRT CuC T ) W B2t S5 F T2 B 20y ) el R85 A A it
FEHERZT AN 3 HT 25 5 04T T DOM S Jisl A= R B Cu T FFPERHLEE . BFFE 25 53 AR 28 DOM & AR 5k R 5L i
iR AT, 5% T DA Wy W B G (T ) AT 5 40 400 ) 2850 0 5 60 3 W o 36 45 SR 22 B, ali R AAZE P %) Cu (T 19 W B FH Langmuir 5 75 1
Freundlich S5 FIAH G TE R BUS 5SS , TN DOM 5 , Langmuir BRI A AR S RECE S T Freundlich BETL WG [ ) 7122 B0
R4 A AL A W Ca (I ) (4R BREASF 51—y 1 248 DOM AN AAS B 728 LR B 3l 77 24 R 5 s i SR 2R W 4l ) A
AP CuC I ) W Bt = B Aok 128 S 4 RN 288 5 B %) Jr CHEA T, TN A DOMJ 5 A2 W2 B EU S8 RARAIR , T2 AW BT HE 23838
KR I 5 v A WL 5 i 5 R o

hESHES X713 XEREG:A XEHES1672-2043(2020)03-0648-08  doi:10.11654/jaes.2019-1135

Effects of dissolved organic matter on the adsorption characteristics of Cu( II ) by periphyton

SUN Chen—min, SHAO Ji—hai", KUANG Xiao—-lin

(College of Resources and Environment, Hunan Agricultural University, Changsha 410128, China)

Abstract: Cu( II ) ions and dissolved organic matter(DOM) originating from livestock manure co—exist in livestock wastewater. To eluci-
date the effects of DOM originating from cow manure on the adsorption characteristics of Cu( Il ) by periphyton, the adsorption capacity, ad-
sorption kinetics, and adsorption isotherm of Cu( Il ) by periphyton were investigated in this study. The possible mechanisms were pro-
posed based on the data of adsorption, desorption, and Fourier infrared spectra. The results showed that cow DOM enriched hydroxyl, car-
boxyl, and phosphoryl, which could decrease the adsorption capacity of Cu( Il ) by periphyton through competitive adsorption. The adsorp-
tion isotherm of Cu( Il ) by periphyton could be well fitted either by the Freundlich model or Langmuir model; however, the correlation coef-
ficient(R?) for the Langmuir model was higher than that of Freundlich mode in the periphyton + DOM treatment. The adsorption kinetics of
Cu( Il ) by periphyton could be well fitted by the Pseudo—Second—order model, and it was not influenced by the addition of DOM. The re-
sults of desorption showed that ion exchange and surface complexation were the main binding forces for the adsorption of Cu( Il ) by periph-
yton. DOM addition decreased the proportion of ion exchange but increased the proportion of surface complexation.

Keywords : periphyton; dissolved organic matter; copper; adsorption
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wm U8 B EAT 2L U, PR WS 4 COR A7 . B4R FEk A
DOM J 7338 5 4% , LA S A HLAk (Total organic car-
bon, TOC) ¥ B AE A DOM [ %E T8 b5 , 75 25 28 R U5
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1.3 IR B 56
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SEATRE o B EERE NI B8 PRI 32 W B I R
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Jei A~ WM 43 016 016 BE AU g e rp Cu (I ) v B
HR G b3 P AR B Y Cu (I ) 2 31530 J8 A A 0 W o
Cu( 1),
1.3.2 W3l 7121

B P B, o — 41 S U 4= 25 DOM
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A W AR ZR SR A B E] S 26 5.10.20.30.60, 120
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2 g B IRH I E 4 S W R A L e W AR
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1.3.4 AS[A] pH T DOM X i AAAE W it Cu 11 ) (4520

WA 22 Hh Ca (D) MR A S mg - L7, DOM &8 i
N 5%, 18 0.01 mol - L' HNOs 1 0.01 mol - L'
NaOH 15 i3 H A X R ZH B pH 2 4 .5.6.7 .8,
B L 82 41 35 00 6 AR WA ) ) B BRURE J i 174 A B
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1.4 R BHXIE
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130 14885 1 A A AR ZR R B
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B, A B 1 A A A ] B AT T A
JANAE B Cu 1) SR FH RS B 4 B 23 F) XJS36-
42W B SIH I i FHRARIT 1 70 CL4F 30 min,
90 “CLR#F 30 min, 120 CLR%F 120 min, 140 CLREF 60
min, 2 J&7 120 CHEAR 120 min. T 45 5 B RE i E
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WG EE T E CuC 1) HERE -
1.6 EEMLIIMIED T

W5 5 A=W SR N AE B+ DOM L K DOM Y i
BRI, 505 T8 p ek al U0 i IR AL AR & 7E
O ESHF R RS | SR R A, BRI 2L MBI (Per-
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1.7 5 B=NF

iz B DN A FEEGAT 8 O AH AL BRI AR
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72 CARYL S mine PCR P H47E ABI GeneAmp PCR Sys-
tem 9700 (Applied Biosystems, CA, USA) b #kfr . ffi
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1.8 RSt o
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Figure 1 Effects of different DOM addition levels on the W2 PR ARG 0 BT A5 H (A 56 2 8. ] Langmuir & %1 R
adsorption of Cu( I ) by periphyton Freundlich *ﬁﬂ*ﬂ%ggﬁ WA Ca( 1) Y uﬁﬁﬁﬁ

R T, AN SR DOM i i A iy B8 s S AR S iy AR TE SR B R 23 3 08
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Figure 2 Adsorption kinetics of Cu( I ) by periphyton
=1 BAEYWH Cu( ) HE—RIE RN NFERUESH
Table 1 Parameters of adsorption kinetics of Cu( Il ) by periphyton (with or without DOM addition) fitted by
Pseudo—First—order and Pseudo—Second—order models
5iH WE— 3 124 Pseudo—First—order model WE G 3l 124 Pseudo—Second—order model
N
q k R G/ g+ ! k> R
JENA= 1) 0.381 0.148 0.889 0.417 0.512 0.958
JAAAEM1+5%DOM 0.212 0.233 0.869 0.229 1.381 0.927
R2 BMAEEHM Cu( 1T )BY Freundlich #1 Langmuir BRI & S
Table 2 Adsorption isothermal parameters of Cu( Il ) by periphyton fitted by Freundlich and Langmuir models
5iH Freundlich #2% Freundlich model Langmuir %% Langmuir model
el
Ky n R Gun/mg g b R
JE A=) 0.683 1.577 0.989 21.270 0.015 0.997

JENEP+5%DOM 0.560 2.030 0.883 7.594 0.030 0.953
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Figure 4 Effects of pH on the adsorption of Cu( I ) by periphyton
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Figure 5 The desorption rates of Cu( I ) from periphyton or
periphyton +DOM by different desorption agents
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Table 3 Material balance before and after adsorption with
different DOM addition levels(mg)

S T A PNE 7/
DOM 7 il it Cu ¥y i Cufr it Pl
DOM addition Cu content in The content of Cu Material
level supernatant after after digestion of balance
adsorption periphyton
0% 0.052+0.010 0.108+0.011 0.160+0.003
5% 0.106+0.003 0.058+0.001 0.164+0.004
10% 0.112+0.003 0.047+0.001 0.158+0.004
20% 0.129+0.003 0.014+0.002 0.143+0.002
30% 0.135+0.002 0.013+0.001 0.148+0.002

Xof AR A e B RR AL ) LA SR PR AR -CO 0 A I
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Figure 6 Fourier infrared spectra of periphyton, periphyton +
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Table 4 Material balance before and after desorption in desorption experiment (mg)

MR B Cu i

M PIOOE BB Cu it

TH R A AW Cu i

miH Desorﬁftfjggems Cu content in sup(?rnatanl Cu conlerill in supemalar}l after  Cu content a-fler digestion of Maﬁﬁiiﬁnce
after adsorption two times of desorption periphyton

JEAAE ) H.0 0.076+0.002 0.008 0.070+0.003 0.153=0.001
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JANE 1+ H.0 0.105+0.003 0.006 0.044+0.003 0.155+0.002
3% DOM NH.NO 0.103£0.003 0.020£0.002 0.016+0.001 0.139+0.005
EDTA-2Na 0.105+0.009 0.041+0.003 0.004 0.150+0.006
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Figure 7 Prokaryotic species diversity of periphyton sample
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