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Performance of Fly Ash Pervious Concrete with Water Purification Function

GUO Yuanchen', YE Qing, XIANG Kai, LIU Xinzhou, WANG Xue

(School of Civil Engineering, Chongqing Three Gorges University, Chongqing 404120, China)

Abstract: Pervious concrete with water purification function was prepared by introducing purification materials (fly
ash, sulfuric acid modified fly ash) into pervious concrete. The effects of purification material content on mechanical
properties, porosity, water permeability and adsorption of Zn*" in water of pervious concrete were studied. The results
show that the addition of sulfuric acid modified fly ash can promote the formation of hydrated calcium silicate gel,
improve the pore structure of pervious concrete, and improve the mechanical properties and Zn*" adsorption effect.
When the use level of sulfuric acid modified fly ash is 20% , the compressive strength of pervious concrete specimens
reaches the peak, and the porosity and permeability coefficient decrease to the lowest value. With the increase of use
level of purification materials, the adsorption effect of Zn*" of pervious concrete is gradually obvious.
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Table 1 Performance index of fly ash

Index Fineness(5 um, by mass)/% w(IL)/%  Moisture content(by mass)/%  Density/(g-cm )  Bulk density/(g-cm *)
Standard value <18.0 <5.0 <1.0 <3.2 <1.38
Test result 16.0 2.8 0.85 2.55 1.12

®2 MEKROLFAR
Table 2 Chemical composition of fly ash
w/ %

Si0, ALO, CaO SO, MgO Fe,0, Na0O K0

45.10 24.20 5.60 2.10 1.80  0.85 0.30 0.10

B R AP A TR K (G A) [ 4 B R AL BEAY FA
BT R, AR N 2.5 mol/L AR R 14 W I
12h, FA#INE N 0.6 g¢/mL KR F N FA I £5
FRBEE G A 40 CHET 47 LT, PE SR T3 B
PEFR 3 RITS 5] GFA BHE

Shy 4 AR TR K R Zn® ) R R R AR U K
4 T T 20 A 2 3R i 25 B K B vk 1 1 L 25
BT K HOImA 10 mL Zn® ¥ W, I U A R R T
WpH 2= 3247, LB 1k Zn™ /K f# .

1.2 Hmbl&E

T B R RE AT — 2 Y K A B AL B
P, L 3 1 TS 0 A S BE R R R B I
Y5060 5 5 TR AT A K BRI 290 3 min;
SRIG K FE R 43 2 )7 % A 100 mm 57 J5 (Rl
SR LN T 455 1 0 ol 780 - %) 3 12 3 T 7 2 0 R
B, #E (204+2) C A XHR E K F 60% By 3R =
FeA 24 WG YRR 5 S50 3 1 il A 9 AR A 2
FRY 27 d.
1.3 HmitEkt

TR 50 3 FH R BUL HEATBC & RT3 KIS HE 0.37,
HFr LB 155, i A b B R F A5 i B ARUK R 48
ALEARR(R) 415120 10% .20 % #1130 % . 3 56 ) i
AL 3.
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Table 3 Mix proportions of experiments

kg/m’
Specimen No. FA GFA Cement Water Coarse aggregate
H1 393.0 145.5 1650.0
FA1l 39.3 353.7 145.5 1650.0
FA2 78.6 314.4 145.5 1650.0
FA3 117.9 275.1 145.5 1650.0
GFAl 39.3 353.7 145.5 1650.0
GFA2 78.6 314.4 145.5 1650.0
GFA3 117.9 275.1 145.5 1650.0

1.4 H&EK R RE

Ji2EvEREIA 2 % GB/T 50081—2019¢IR % +
YR ) 24 VR RE SL I 7 bR v ) BT, FLEBR R I 2 %
DB11/T 775—2021( 2 FL1R %t 1 %l % £ AR BRE ) R
17, TR R B 2 % IC/T 2558—2020435 /K 1R #E
FVPAT KR N A

Zn” " 2 25 W B IR FHASE HUL AR A W K G i 8 K
TR 8 3 He i 7 20k 58 B, I3k B DL SCik [ 9 1.0 3%
AR VR#E - 3 e ML AR S A B 285 0 B
T PR TG G 1 AR AL B TR AR I R K R (A

B 1 L) 58 45l o 3 K TR Bk 1 1 B2 A0 R 1134k
IR 72 70 R VAL TG PR 5 $2 005 mL i VORI Herp
7 T A v B (WA ST R L WP Zn”T
JoT VR B AR 70 AR A 5 AR R AR e ) b g i
Ji B TET A2 3 W K R Zn®t 25 BR R () SRR R 8]k
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ﬁ:%x 100% (1)

Ao Co Zn® L BRATHY BB, mg/L; C, o Zn®
KBRJE B BT R E ,mg/L.
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Fig.1 28 d compressive strength of fly ash

pervious concrete specimens
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Fig.2 28 d porosity of fly ash pervious concrete specimens
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Fig. 5 SEM images of fly ash before and after modification by sulfuric acid
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Fig. 6 SEM images of specimen surface
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Fig.7 Element distribution of specimen surface
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Fig. 8 XRD patterns and phase compositions of fly ash pervious concrete
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