550

Eco-Environmental

Knowledge Web

i

ENVIRONMENTAL SCIENCE

ISSN 0250-3301 CODEN HCKHDV
HUANJING KEXUE

TR BT S HERAR L RITR AN B R SSRYIEHE N
FiE, EW, B, KA, X, BE

B 7 RERERESTE e
WA 4k BB 20215124

a2 FLH |
Vol.42 No.12 B




w % B 37 $42 % 412 W

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2021 4612 A 15 H

H KRB

ST R 5 HEOPRE LU 50 KK TSR Sy oo B, BEW, B, ke, T, BE(5563)
(11'%?&}"’?&@%1%%%)3}('?1’”% f}b,{k&ﬁ% ................................................... E@ﬁ( ;%ﬁ %ﬁ 7]‘%*’ %EIJEF jﬂgﬁg;(ssﬁt)
ETfﬁi%ﬁW‘fh{ﬁjﬁiﬁ %;HFW qﬁ_ ..................................................................... WE/T ﬁﬁﬂﬁ %:& ﬁ—\% 7}%@(5585)
BB A U1 228 S Tt B M B APHIT oeeeeeee oo WEE, BNE, 28 EHY(5594)
JEF iLME + Geoi-RF BRI PM, JRFEAEE - vvveeeeeemsemenescsscss EEg e TH,KE, AW, £5, HE(5602)
(RATBRBRETT Y R PM, { FOKRHE LR FAHE oo Sst, KREM, F9090, WA, AFH, ERE(5616)
VTR IA SP R E BRAAT oo PR, F5, BAE, AR, KR, KBE(5624)
JE BT R AT P B AE B LRI PI R ovveeeermeee e W, LR, AEE, B, TE, ZEH(5633)
FHATBE T VOCs LA BRI o ooovoesseessersessesssssnscnnens Iv, RN, LHL, K, @mr<mu
TE BT R A LT TS YL E R SR IETERE +-verveereeeenmee e s et H%W,E%,Eﬁﬁ,ﬁﬂw B, T L5656 )
SR T AP X IR 25T SVOCs TG RAFAEBORTRIRHT oovovvevememememsemeeenens B#, R, B, Bk, WM, KEHE, RE(5663)
H SRR S AT B 20 5 B BT S HE R AT oo KF4, WEH, KEMW, BHE, EXH(5673)
SEFHEHC FRS MR Tl VOCs FEHURSE OB AT RE AT oo (T, FoE, 2%, P9, HET(5687)
T FEKPERSUR R VOCS HEBCHFIEBOFREERAN oo BET, TM, XK, BE, FHE, %/M(5698)
VOCs TR AHE MR 5L BTSRRI BHUAIHT  worvrerrerssorsrrsrssnrssrnnnnn T, ERE, BT, BE, FA(5713)
Uﬁ:é 0- HJI \jﬁﬁﬂéu[’].%/\*ﬁ ............................................................ g{gﬂgﬁ T% ?E,Eﬁa 7Hg EEE ﬁﬁ 1%%(5723)
2020 47 AR AL LT RS R AR SR oo YR, KRR, RERE, 2%, &W, TRE, 2EA, TR, MK (5736)
T A AL I o T Y 2 B S R AT LT TATE o vreveeem e e
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ WEH, KBk, IFEF, DER, AFR, ATE, A2E, REE, TR, AEA, BE, BF(5S47)
=T R 23R P K G SR AR B ZS TR AL AT -+ veeeeeer s eesesees et KU, ZRE, REE(STST)
KT R BRI TII o+ vvereereereem ettt bbb TR, #42(5768)
1980 ~2015 4B VT SE0g A AU A ST AU U BIAARAE e @E@‘%ﬁ ﬂﬂﬂ“ﬂg F’-'fT/I_(5777)
FT KRBT G B FURTIZS A veveevsmssmsmsmsmsessssss e, HIE | BRA, AL XTF, 5 (5786)
HTRE R E RN RIS FRIBRERTSYLIE o vereeeeemreeeemremeeencne e WFEE, 28, KB, RES, TER(5796)
KUK PE SR RIS TR FE coovessenenvssssnne K, Hh, FHEA, AN, TR, A, HAH, FEE(5804)
K R KRR S B R Y I B AT 2 v EXE, HE, KR, 4T, HE(5814)
FEAKHEHON 22 40K PG A 0 S A T R AT B OB o ovvvvvevssssveeen Thk, HEE, ok, BH, TA(5)
DU FAOK IS POPs 15 RAFAE S IR BEA - oeooeeeeeeoeeeeeene K, T F, km, BE, HAK, XK, TILF(5836)
LD E RT3 R O R R 0 A O B B R TR oo BE, SHE, D, EH, KoA(543)
BT ISR K IR oo Bk, HE, LEB, HER, REA, B, £ F(5857)
JKOET A T IR X B 8 ST A A TS Y MBI v evermeemmemme e sttt B, EHE ) E(5865)
ﬂiﬁi%?ﬁﬂiﬁﬂiﬁﬁﬂﬁkwmﬁmﬁﬁ DE&EE}I‘] ............................................................... ﬁ@{ﬁj’iﬁ% /_\I_’T%E/L\ E%};’((5876)
URDFCTE T o UL e SRR FEN T N BA, Bk, A, Efk, B, RAK(5834)
fjﬁ*ﬂ:ﬂiwﬁﬁfﬁiwwﬁﬁzmﬂ;m ......................................................... WAL, WEK, E%k, B, BEE(589)
T R A o R T5 e B P AT TR S 3R AR wovvemvermeemmeeee e B, TAE, KE, HHEE(5905)
Hmﬁﬁﬁﬁwﬁﬁmamwmﬁﬁtﬁ .................................................................. EE ENE WERE, AW, TEF(5912)
W] 25555 2% VR B VTS T8 7 TR RETE R ARGs BB B TG ALRE oo vveeeeemermeememeeee s BEE, AR, REW, %E%,ﬁﬁm“%U
SRR AL T A 25 TSI SR ovovoveresssmovsnnnss s 5%, ¥%, ﬁﬁé EARAE, £R, FHE(5930)
eI E ISR T 2 BN SRR oo TG, ML, 254, UE, FE, TH(598)
WETT A8 FHE 77 (X ST 4 B 2N )M LA AR RIS v eveeveermeesmem ettt e e
............................................................ T, EEH, Ahkh, KE, BHAE, 2EE, REA, ¥R, FE, BEE(5949)
754 FARTE Y S KA 72 B B P2 KRR HIER wovvereermeermeememmemmenientntee s ST, R, EE, KB, BEK(5958)
TRV K S BT R A SR S BRI B ILIRUBTTAN  cveeererrerreereemeee oo
.......................................................................................... W ARY B, RER, ZHH, B4, E8E(5967)
BB DAl G B S0 R 5 5 L T B oo BIA, T4, AKX, A%, RE#, BEBE, HER(5977)
WLi%KhE JE T BT 22 A FHAB [K ] v vereermeermeeeeemmenmennien et kEE LB, BR, EERR, FIH(5988)
AT AL U AL W e T B LT 1B A FRIREII - oeeeemme e Hpn, FEL kB4, BAW, EEE, rHE(5997)
%*ﬁ%ﬂﬁﬁ&mﬂﬁﬁﬂéﬁﬁi%¢Cd%£% ...................................................................................................
............................................................ FTokE, ME, ZH, BEE, #BA, Iamk, Hk, ZEA, L, FHF(6006)
T8 FEEE AT CH, RINOHERCRFE BGHAP R -oveevemeeeoneeeeenens SR, BEE, B, 7 E, RRE, 9, ARG, SEX(6014)
TR WA AL I PR &5 R G XS B R RE I CH, RINOFERLIREME oeveeeeesmsnmnmmsssecnne EAW, RAGE, L, BEE(6025)
A BUEHURR T P-AL X 22 SN O O HERCAFAE BB PR oovvvvveee I, £, Dk, THE, K, A6, 2EE, EFS(6038)
AR IRPREFT I H 7SO0 ST SRR REYG AT DL LS KT RO oo LBE, 5, £, BEE, BRE, DH, HAE (6047)
SRR ER V5 A 2 L SR ML AT e veerveeremeemmemes e %g& TRA, VBT, FEE, E #(6058)
MM DUIEREHG A 53 (o 560 BOBRRIEIS OB - BT, A3, BT, B0, T8%, WEW, ET%, %9 (6067)
TFE A5 S AR IR B R LSRR B AR R 25 oo TE, #AE, Sameh El-Sawy, £%, 1, %ﬁ,wﬁﬁmmw
<<ﬂ§ﬁﬂ,%>>% 42 %(2021 q:) BH ISR vveeeeeeeeennt sttt (6091)

(BRI F(5593)  (RERIA)AERIFIN (5623) {5 KL (5643, 5835, 5883)



)
a".l_;[lrﬁ In BB R = 55429 55123 20214E12H

Eco-Environmental
Knowledge Web Environmental Science Vol.42,No.12  Dec.,2021

R IE & W2k 3R R B B UR BR A FI 7k 5 B B R 2

AR R AR, B
(1B RF AR S50, P 210098 ; 2. TG KFKFK B BE, Bi 210098 ; 3. H [ #1% SLRH I i AT BR A A,
Jbx 100029)

TEE . BB B R GRS 1 AR AU S FR i RO AR FKAF B RE T IR . RIS AR T8 A A A
Wi R R GRIORE A R N A el RASCR 35 G R SEORE 4 R A T AR S A W e i ek R BEORE - AT R TSR 38 2k 3 U
TS U B S | A 2 AN KRR NI 5 T 58 AR A o SRR B ) RS 5 AL 2SRRI, K8 A W g
FLBUR A R EAUR MM &K R &M CEC &, WAL BT+ 4544, $2TH 0B+ 19 25 7 22 e 8 01 s AR B A=W s 0k £ 19
FRUBE TR B e R AR 2 M P NH, -N I B R B 42 5 T 2. 80 1%, RBR3-H 31. 30% 2 55 & 64. 10%, X PO, ~ -P A e K Ff 42
T 128 £ RBRAH 61. 90% 4215 2 90. 00% ; LA JE AW M RS, OB AU ART S KOR SR 5 1. 63 £, 538 R B 5 2. 43
5 AEE Fr KRN A SE 0T I 7 B S 38 . AR g 2B e ) O N T A Ak 2B W i B R SR BEORE - (0 1 R A X RR K AR O v AR R
LR B 45 R R G RB B R K R B BE T

KR A EYR; YIRS, W BERE . LOKARE
FESES. X52 XEIRIZE. A XEHS . 0250-3301(2021)12-5876-08 DOI: 10.13227/j. hjkk. 202104055 o Fl

Improvement of Nitrogen and Phosphorus Adsorptit‘)n‘#a.nd Stormwater Ré!;efhﬁon

o

Capacity by Hardwood Biochar ‘as an Additive Materlal in Filler Soil J - Y 4

MENG Y1 ke', WANG ’Yuanl 2% WANG Chuan- yue WANG Bao o { & A ¥ y
(L. Cnﬂege of le and Tran%ponatlon Engineering, Hohai’ Umversf],hv Naﬁ]mg 210098, China; 2. CoHPge of Water Corll_gervancv and Hydropower Engmeenng, HD‘hal r
University, Nanjing 210098 Chmd 3. China Constyuction Infraslructure Go', Ltd Beijing 100029, China) 3
Abstract; The additive matenalq in bioretention facilities play 4 leﬁdlng role inf %lonm\aler treatment to purlfv pdﬂned runoff. Currenlly, the traditional additive malerlals have

ﬂ.

several“problems, such as unstab e purification effects of rmjmgen and phOprhOI'US and decreasing rainwater relention capaclh Tt has been demonstrated that hardwoodbiochar
hés lh%dbl 1ty 'th retain nuffients and i improve soil water retention in gome doils. Herg', physicochemical propérty tests , isothermal adsorption experiments, column experiments,
and"oil water charactegistic curve/tests have been conducted.on contrgll and.hard“oo_d-'blochar modified filler soil to assess the feasibility of hardwood biochar as an additive
materidl in fillersoil.” The results showed that the hardwood biochar with porostty , large specific surface area, high saturated water content, and high CEC could optimize the
structure ofthe filler soil and improve the ion exchange capacity of the filler soil. Hardwood biochar had a remarkable improvement effect on ammonium and phosphorus
adsorption in the filler soil. The maximum adsorption capacity of NH,” -N increased hy 2. 80 times, and the removal rate increased from 31.30% to 64. 10%. The maximum
adsorption capacity of PO}~ -P increased by 1. 28 times, and the removal rate increased from 61, 90% to 90.00%. After the addition of hardwood biochar, the saturated water
content of the filler soil increased by 1. 63 times, and the permeability coefficient increased by 2. 43 times. The matric suction of hardwood biochar modified filler soil at each
water content increased significantly. In conclusion, the addition of hardwood biochar can optimize the performance and grading of the filler soil, enhance the adsorption of
ammonium and phosphorus in rainwater runoff, and improve the bioretention systems’ permeability and rainwater retention capacity.

Key words: hardwood biochar; bioretention system; adsorption properties; permeability characteristics; water retention capacity
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Table 1  Physicochemical properties of hardwood biochar
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Fig. 1 SEM and EDS image of hardwood biochar
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Fig. 2 Infrared spectrum of hardwood biochar
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