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Removal of ammonium nitrogen from piggery wastewater by complexation with natural plant polyphenols

YU Ya-lin, GAO Fei, YANG De-kun, LI Qi, SUN Lu-lu, LIANG Jian-ru, ZHOU Li—xiang”

(College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: Adsorption is a proven means of efficiently removing ammonia nitrogen(NH; =N ) from wastewater, and natural plant polyphenols
are reported as excellent biosorbents for the removal of NH;-N. In the present study, a soluble natural plant polyphenol, tannin, was added
into NHi—N—containing wastewater to form a complex compound of plant polyphenol-ammonia, and then this complex compound was pre—
cipitated by a precipitant ferric sulfate. Natural plant polyphenol exhibited high adsorption capacity for NHJ in piggery wastewater. The ef-
fects of pH, initial concentration of NHJ —-N, temperature, and adsorbent dosage on the adsorption of NHi -N were investigated. Results
showed that complexation capacity of NHi—N onto the tested natural plant polyphenol were 13.8 mg+g™' in 3 hours, 2.4 times higher than
that of zeolite. The efficiency of NHi—-N removal was increased to 16.3% with an increase in the concentration of natural plant polyphenols.
Under the optimum conditions, the adsorption capacity of natural plant polyphenol for NH;—N in piggery wastewater was 19.3 mg-g™ which
was 3.3 times higher than that of zeolite and slightly better than that of cation exchange resin. Therefore, the natural plant polyphenols pos—
sess a high adsorption capacity for NHi—N and can be easily precipitated by ferric sulfate, which is potentially a novel approach to remove
NHi-N from wastewater.

Keywords: plant polyphenol; tannin; piggery wastewater; ammonia; complexation; removal

BEE AL 50 e, e AL AR IR SR i COD FIRNEMAT ML 2, A ALl 7 FEIAL
SORIE N, 7 BOW A K R L R 5 e HES/K5 C/N FUARARRISS , A BME LA AR % EAL B oy
ZA AN PRER EERE, HAiiE38s oKk — EREESEES BOK A re A A A PRI o W B e
R AT R SR ARE AL PR, (Hazad i AR LR DSORER 7 2 5, IR EE X TR B A

R B HA:2017-05-03  RAAH:2017-07-13

EERN  ATEHR(1989—) , 2, IR BT A L 5E A, NSRRI K S A L BRIHFY . E-mail:2013103049@njau.edu.cn
*BIS1EE A4 E-mail: Ixzhou@njau.edu.cn

BEEWHE : HRARPIEEIH (21477054)

Project supported : The National Natural Science Foundation of China(21477054 )



2344 bedllE7spSiesto il 55 36 551 11 H
B A AL I
TSR 2T ER TR TR . ) AR5 1 o
WA R E L — K R, Z LR ST R R
TE. H pHyye —JBAE 5~6 Z W, EHRHELL |- pH BRES Tf; i on
TR S TS S 157, AT 5858 T- B & i e

MEEEALE o A BTGB RR AR 2 B
a A A0 TR SRS G ), AN B
I AR A0 /N B RO 2 A A (T IR 2050 o ) 22 i
TKIGTE RS E BT (A, 4wk Cn gk (4R
55 ) BERI IR X PG E S5 A, (il Z MR IE SR A
MTHE . R A I J2 RE (AR ) 22 W HAT 4545 sl R
NH:-N HYBE T G 2 B h G R B 465 FI/ e it , 5
PROAGWEAT ), TR iy FAE K AP B ST IR AR 2 )
ZWRETT/r 5 NHI-N S fzh &, SRAR R
Yy 2 By —NH. PR T S MR EN I 0 i kR B A R I
FRMTLHE , e J 280 [ oy 1, DK I RAR L &
FIATZK A 22 S X R 5~ TE 1 L BR BT
ST HGE o ATFER R 22 By S 2T 5 IR K it
FIAC PR R R AL PSCR RIS 0 R R, -5 0 L2 R
W RE A ARE A £ R BH B S IR A BV RS IR, &
TR BRI 25 BOK R @ A BT 1%

| MR

1.1 kA

ARG T AR ) 22 W3 SRy 45 M ACBH A6 T4 B2 ]
BB, kR B Y 2 W R R K
RPN S BRI TS 48 A 2R 2B, AP AR
SRAARACIR , KA TR KA B SR e
SR 25 CT R RIEMEE R 41.5%, Y Z W5
B =73%, NEYSE<2.5%., K1 a5 %
Py LT S FoR i R . LA PRl pH 7.39,
TN 5.47 g-kg', TP 1.12 g+ kg™,

N3 AR EHRRE T TR A R A R AE ™ Ak
2240, 40~60 H o PHES 284 E A [ 2548 A b2t
AT BRA R A7, 732 RS, R4 GB/T 5476—1996
AT IS T2 . B ( IRk T4 R
OS] ETAR AT E TR R E A

W25 KA LB TL R B, &
0.5 m?* (14 5250 FH B A5E H i AT i B s oAb 3, e )
BIFY) SS ¥ de bk WIALERE RIS K K
JE 48454 :pH 8.54,NH;-N 1136 mg-L™,COD 10 555
mg-L7', TP 2.5 mg-1.7",

HO

i T
HO~, ,,-OH L

e R n

OH
M;L ~OH

-

ﬂl-..\_\_\_ __;_f'.-‘x\_\_
[

e

OH

=g

HO
| BEXEVSBH S FENTER
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