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Abstract: The continuous increase of construction waste has brought serious harm to the urban
environment, so it is urgent to seek solutions for its recycling and reuse. As a low cost and large volume

recycled material, construction waste recycled aggregate has certain application potential in the field of
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waler treatment. Recycled brick aggregate (RBA) and recycled concrete aggregate (RCA) were selected

and used in the permeable pavement system. Five systems were built to analyze the removal efficiencies

and purification mechanisms of Zn* and Cu* from runoff under different influent concentrations, rainfall

return periods and antecedent dry periods. RCA showed better removal performances of heavy metals in

the permeable pavement system, while RBA showed better removal performances when used as the

subgrade. With the increase of influent concentration and rainfall return period, the removal rates of Zn*

and Cu® by the permeable pavement system decreased. However, the removal rates of Zn** and Cu®

increased slightly with the increase of the antecedent dry period. The removal rates of Cu* by all the

systems were the highest, which were always above 80%. The two kinds of recycled aggregates showed

certain application potential and prospect in the permeable pavement system.

construction waste;
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Tab.l Experimental column structure with different

permeable pavements

Wi 175 7K 2 S BT
A B C D E
[ BIKRE | BAKAE | iBKEE | BIKEE | KR
K2 ek | b | ohak | R | PRk
—1 \\n/é‘
ERORER A | RBA | 1 | RCA | WA
10~20 mm)
PV
Rk HIEP | BfP | RBA | HIEP | RCA
0.5~1 mm)
+3)= FFEA | FEL | FEL | FEL | FEL

1.3 IBH*E

VPR P A B G 4 i TR A L S 58 1 0
4 BB 1.5.15.30.60,100, 120 mg/L, K
RBA F1 RCA DA 8 o/L Y45 M £ 43 5l in A £ 40 mLL )
FRRE B T CFREUM PP AR B R B T 348 0. 32
g AR 40 mL) o SRJEH A B0 E TE
ARG a8 IR B 25 °C,L L 145 o/min A5
PR , W B IR B P-A e B VE L, 28 0. 45 um BB
FLUB ML U 5 AT At

2 BN ] K e & (Zn* 25,10, 20 mg/L; Cu™ :
2.4.8 mg/L) , AN[FIFEF E (0. 5.1.2 a) , AN[H] TN
FITE] (2.4 .10 d) 9K S F R LRGSR Al % 2R
Gt EE 4 JE B PERE . S5 HE K R Zn(NO,) ,
F1 Cu(NO,), Be il , 7 F 1 mol/L i) HNO, #1 NaOH #
K pH 2 6~6. 5. ELKBEFEAIAI )G, thif sl 32 45
AR RE TR ARG K —Z]
KA KEE, 23 97E 0.10.20.,30.40.50.60.80. 100,
120 min 25 H—URFE i R KR LR 0. 45 wm JERR
o R D A R
1.4 SAE

R X B DA (XRF) P 5 3 5 4 1k 27 ik

g3 3 R FH 4 A Bl ) B FRASGI 5 8 o i) b2 AR
FLAR AT 5 SR T 5 2R B2 THIN 5 #E H 7K pH s R T
SR A5 B TR SHOEREX (ICP-OES) Il E /K H: v
HERUE .
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PO AR BT Zn®  Cu P B, 40 R B
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1
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2.1 BEEMMMER

RBA 5 RCA 1 8 Ak 19 FL B AR AIF 55 o0 #2390
RBA £ 1t 26 1 1 2. 773 2 m¥g, fl§ K T RCA fy
2.682 5 m¥g; 5 Z M, RBA (IFLIKF 54442
350,013 5 mL/g #119. 472 1 nm, B/NF RCA Y
0.013 7 mL/g #120. 428 7 nm., SRk, W Ffr 21
HARHEALBRRHE LIF R R KR E R

PRI S 3 P R A 2 B W 2, 1]
L, T bR Al A B B R R B E R 4 4y
574 Si0,, RBA H1 ALO, 1 Fe,0, () 7 HL BT &, i RCA
W& A W28 Ca0 5 MgO. 1 T W Ffit A 5 o A 4
J& B (U K \Na™,Ca> \Mg*) 5 i i B 5 e 2 v
W i o 4 S, PR 3 A 2 A3 1 2 S 45 B4R )
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Tab.2 Chemical composition of recycled

aggregate %

GEIiTy

A
CaO

Si0, | ALO, | Fe,0, MgO | K,0 | Na,0

RBA | 63.84 | 17.94| 476 | 4.71 | 2.46 | 2.97 | 2.04

RCA | 5229|1342 | 3.61 | 17.01 | 5.96 | 3.01 | 2.90

2.2 BEBHMXNESEMNHSERRMREE

%% 3 4 RBA Fll RCA X} Zn* | Cu® [ Langmuir I
Freundlich W {4545 5 B9 2l . FT81, Langmuir
B (1 1015 45 A T Freundlich 7Y, il LA K
PRI A PR 20 Col BB B 0 T 645 2
W B . RCA X Zn? | Cu (460 1 W2 B Bk 24 Y 85
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TG, DRI AT LR b B PR R A e . ) — T
T, 9 P A e 6 Cu A W% o 350 322 8 X Zn> B
W2 o, G DR T i 2 Cu® 7 VA T P R — K i
(8. 96)/INTF Zn Fl)— oK fft 5 (9. 0) , WA i {1
Az B RN Cu® A 5 58 14 W B
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Tab.3 Fitting results of adsorption isotherms of
Zn** and Cu* by RBA and RCA

Langmuir W B2E0E | Freundlich W2 BfF25 75
1 1

. L.
4. Tg 7 ; R K, " R

g) | mgh)
I RBA 2.10 | 0.09 | 097 | 040 | 3.03 | 0.94
" RCA 290 | 0.18 {099 | 0.59 | 3.10 | 0.97
Cu?* RBA | 13.06 | 0.04 | 0.97| 0.94 | 1.97 | 0.93
" RCA | 1405 | 0.06 | 098 | 1.40 | 2.12 | 0.96

Sy ST W 56 2o A v ) S AR L 6 A
e B R 120 me/L 2% 4 W Bt AT 5 08 95 W H Ca™ |
Mg Fe™ = Fl & 1 JE 4700 22 , & L Fe™ e B 7F W2 Fff
i IR K A8 4k o 1 RBA X Cu® F8 I B 35 ¥
H Ca™ Mg Ve B 43 i 42 5 2 B T 19 10. 87 F12. 13

B, %F Zn® A W B DU Ca® Mg & J3 43 9] 42 v 22 W
MY 18. 54 F12. 6715 . 5 Z 5L, 7E RCA X HE 42
Ja PR BT 3t A v, Ca® Mg R ol 25 43 1) 41 v 2
BRI AY 9. 70 1. 25 £ LA J2 33. 58 . 1. 42 4% . L &5
WATHL, Fe RS 5 51384, 1 Ca™ \Mg™ 7E B F38
Bt FE i 8 T R EAEH, L Ca o B [H
F X Ll 9 o P A ek S 1 Wk R AR R 25 S T
RCA W B S 56 i 1% Ca™ e B 38 fin it BH 2 =5 T RBA,
X A2 T 43 v LB Y CaO BRI T 2
A B P38 ) Ca®, X AL — 2 i B T RCA X 8 42

LA SN
2.3 ARSHNEGEBRANELEHLM
2.3.1 Gk pH

F 4 RANR I ST 253 KB R G K
pH. AL, FESCE0 /K pH N 6~6. 5 45 1F T, 0K}
WA RBA [ 248 B A C 7K pH Bk KA By BT,
S5 B K R A B K pH AR . (AAEAH T
RCA W &4 D M E 1 i 7K pHARE T3 KA1 A (B .C
R W B THE  RCA & 1SR s M K e 7k
1677 %) Ca(OH) , AT BB 2 T B0 /K pH £ 5 1y S 1A
pH 25 P BUR AR T T far B 0 8 i 42 )& FH 2
TR EEAAE MRl T B 4R M KBRS, Xl
EGAR S i 45 A X

x4 RGHKpH
Tab.4 pH of systems effluent

\ 7K pH

i H M| #EKpH n 5 5 o =
ik 6.32 7.53 +0.05 7.40 £ 0.16 7.35 +0.09 9.88 +0.25 11.07 £ 0.49
HEK MR BE rh 6.48 7.94+0.11 7.93 +0.12 8.08 + 0.08 9.23 +0.28 11.09 +0.12
= 6.21 7.06 £ 0.09 7.29 +0.10 7.03 £ 0.04 9.19 + 0.05 10.99 + 0.24
0.5 6.34 7.20 +0.51 7.25 +0.46 7.18 +0.19 9.06 + 0.05 10.50 + 0.32
I T B WA /a 1 6.21 7.06 + 0.09 7.24 +0.08 7.03 + 0.04 9.19 + 0.05 10.99 + 0.24
2 6.39 7.26 £ 0.19 7.38 +0.05 7.26 +0.05 9.44 £ 0.08 10.38 £ 0.15
2 6.21 7.06 + 0.09 7.29 +0.10 7.03 +0.04 9.19 +0.05 10.99 + 0.24
TR /d 4 6.42 7.21 £ 0.04 7.43 +£0.09 7.48 £0.16 9.23 £ 0.07 11.15+0.31
10 6.47 7.27+0.19 7.31+0.14 7.24+0.14 9.05+0.18 9.99 +0.33

2.3.2 UK BT H 4 R 2 BRALRE A R

TEAG s = A R KR BE (Zn* 25,1020
mg/L; Cu™:2 .4 .8 mg/L) W 5&AF T, %% A B.C.D.E
TN )35 KA 2% R GERTHAR IR R Zn® BN Cu® 25 R
FRBERT R AE Ak, 25 LA 1,

FH & 1 AT, 25 3 7K Al e RGNS Zn* Fil Cu™ 1Y B
R BRI AR K M B R . B A B IR

FERSE TN, 2o Bl Cu™ (Y L BR B H AR LR T
Wit , U0 I 45 325 K Al 2 28 G0 0] T 4 S 119 2 BR AR B
JK HR B 4 Je e R A S T s .t TR AR A
I 3 B B T AR AL A DLUE A Y TR AR
W SR R G AN IR 2548 2 1 BURH Y BV Zn™ |
Cu™ B W B T E A FH RE 515 3 58 00 A 4%, (H B
G TR B A B, SEORL A S5 A9 788 0 W RS A5 8590
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Fig.1 Removal rates of Zn** and Cu** by permeable pavement systems at different influent concentrations
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Fig.2 Removal rates of Zn’* and Cu’* by permeable pavement systems at different rainfall return periods
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Fig.3 Removal rates of Zn** and Cu** by permeable pavement systems at different antecedent dry periods
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