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Fig.1 Gradation curve of iron tailings in Luanxian iron mine
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Fig.2 Particle size distribution curve of the materials
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Fig.4 Changes in compressive strength of concrete at 7 d and 28 d under different contents of iron tailings and fly ash
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Fig.5 Changing law of concrete resistivity

24 SERETMSSFRMMES

A 30K K SR T IR R BORVE A IR R 0
PR TRVERE . R BT ARE R BE L
T BREE A R ITVERR B LR E T
TR REGATIE . ME T (1D FRE R
BELRIRE, RS LS, (2) %&£
HE G T IOF AW i A6 A 4% F1 SI2 56 88 b B W 3, TN —
5T B A AN R S B, B E
PR RULET BOURRE s (3) 78 Rl (1 Bl 17 it o e
B, AEAF AT T el TR RS (4) 1
S B IR 00 s SR A B T R IR L R RO
(5) iRt LRI 5 S KB Ve R, I
TR L I B ) ), R VRS VR R 43 B R
J&, AEIREEL > B HEBHR 0.1 mol/L 7 i AgNO,

W (6) fFRIAFIE 15 min 5, K ESH
-1 160
ﬁ _ ﬁ 155
2 £ 10 2 E 150
- 145
Lo g S 140
= W< 135
B % 130
0 10 20 30 40 50 60 0 10 20 30 40 50 60
BN B8/ % BHEIR S B)%
(a) LB RN 1D (b) BRI

(1072 m?/s)

AETITH R

PR SR K5 R L)

10 3 R AR AT 1 €8 20 F 2R B8 A JEK T B
PIME . 20 (D HERE LR E FIER R
%, Ap
_0.0239x 2734 T)L
(U-2)t

[Xd—0.0238 \ /%{

b UNHIRRIERE; T o8 A AR L
A0 96 B A B AR AP 20 4E s L VR e - B
Xd REERFE T EIE; ¢ SIS,

XHAN R Bk AT 10 MUA K 15 B A R TR R+
HE IR RBEEATIE, S AR R
AUk B 15 A T TRt S0 T i 88 R HU AR
WA 6.

(1

15 30

14 W 27

13 %Ng 24

12 i 21

11 =18

10 B s

301 201 1:1 1:2 133 1 12 13 14 15

LB % /(kQ-cm)
(d) WL JR W Rk S A L R
TAEFIEE RZEGHIERER LR

(c) BB T W HUBHEIK
FFRMEH

Elo REISETFIBRBHTUNR

Fig.6 Changing law of chloride ion migration coefficient of concrete

Hi&l 6a AT K1, BEEBRRY S EMGEKS E
G, R S T A% R B AR A A R
AN B/ R R 3, B R B AR Tt - 1) ek
HENTEREYRE LB NES, X2 R Tk
R W BA R KT, AR TR KA
o7 ke Az G, BE T Bk AR R S KA P A
AR AL R N MBI, AL P TE
FEIRBE A SLBE h BET 7 S TR . i TR
B A Em etk K eb R, MRS AS BT

IKAE S BN 7 A KA P ) S A A A A
o Bk, SERBYRMREE LA, BB AR R
TR FLER AN B 2 SRS, OB IR e
FIPT S TR B 2 TR R K i Pl
TrERE. WA 6c ATHI, BEERRREY B EILEIA N
N BB B LR WTIE OK, TR R
TIERE R B A AL A 2 I AN B K
KU TR R PUEE TR RESS TR
WP TR AR RE,  HIOAE S BR ] 4 TR Bk 1 I 32



e 7D e

BRI

2024 4

ZRHARBEKET . DB EREKKNE S
oo ER BRI R R RSN >, RBE
BRIKATEE AU ST, iR &R Bt i KA S
B R KA A A AR o b
K 6d FI %N, FEE R KWK, SE IR
FE AR DL AW R

3 R L AR SO 2 A R I Y AT

RETAFLRS T

XAk R AT W0 ARy B K 45 AT T R e
LR ATHEAT I ED, L2t A R R I A
IKAB A F T IR L AR 3 A A2 A B L& 7

3.1

030 _ 0.20 0.25 ¢ ,
Ty < T
- — K 5t 10% —o— LRJBH IR AK=2:
= 0.25 A o 5 0.15) = 0.20 - —a K=1:1
= 020+ A S = g BRIk
g Y —o— BRIk 40% =) g 015+ jo  —o— BB IBK=13
= —4— BB BI 50% = 0.10}+ <
~ 0.15¢ —— BB 60% = ~
a a 2 o010k i
) an on Y. e
S 0.10 ) )
= = 0.05 - s 005 | o \.
Z 005} 3 i |
B L 0r Lol y 4
ol W
7005 1 il il il d 7005 1 il il il ] 7005 1 il il ..l ]
10 10" 10> 10° 10* 10° 10 100 10> 10° 10* 10° 10° 10" 10> 10° 10* 10°
FLAR/um FLi%/um FLiE/um
(a) PBERED T (b) BB (o) XBH: N RO AR K IL FI1E
E7 REIAESHHETUNE
Fig.7 Changing law of concrete pore size distribution

I 7a vl %0, BEAEERREN B ENABE K,
TRt AL AR 23 A it 2 W B SO0 B 1) FLAR A 2 AN
BT 464 R R) S TR e e ) e AT L ALAR S L R A T
K, A 2 TR Bk L P 0 28 A L B 8 40 72 AS W P AIC
[, X2 TR g s 2 2 KAk
R, JE PR AR KA, T AR Y > R AR
FEVR Bk 23 B 8, 3k 1T A A5 R B I AL B R A
W A . FH L 7b W N, il S R S K AN W O
TR Pt N R g i oy () e mT T LALAR IR IS K, H
TR A o] JLFLAR R AN W RN 1), (H R TR e
DAL B 5 1 43 TR~ 3 FLAR HIAE R T K, X R B
PN = b 19 )/ TG AR VA S A N ) O B YA 1A
7, BT mEKS 5K, KERH
TR R S 2 A BN FE AR, B/ INRAR ()R
IRFEIALE LI, i 1R B L A AR FLBR I fL
R BN LR TG B N AW 4/ . BB 7e Bl s,
BEERET BEAREKSERA, R
12 53 A 1 2R WAL R0 R R FLAR AR 2 A W 3 K
(), AF 2 3G ORI B2 AR N, X T8 R
W R B IR 5 B L) 4 S 30
32 SEBRTAIKILEM SR

KA IR 5 7242 8 GB/T 12959-2008 (7K
T KA E T332 T, KA RGN 1 2%
KRB 58 TAM Air (1)) VEIE R SN FRMER
PA BB (1) EBE ARG N
20 C, FHEREERRE T N —28E (D 1E

BEPE AT 7R ORI R RS RN R K IR S
BEAE IR AR (3) FHRMAERFEI S
Ja FERRH— 2 BN S iR AR TE T, B
L RE 75 EEORUE IS ROk DL/ 55 AL AR & RSB
I 2 SR IR ] VR B SR Y SE iR 22, R A s
B 7 A A% A A 43 1) T SEHLAS 1] 7 000 15X 7K A ik
WA

XA TR R AT W AUk S5 5 oA AT R e
IKAC TR A AN TR R BEAT D E D, 2]t AN )
BRI R K 5 B AT R TR B K A TR
IR B A WL 8.

HI1& 8a. b A, BEEKEN B &K A IY
Ko AEF— KA A R Bk B R AL Tl A&
A GO 2L AR S, X2l
THRV SRR 2 2GRS BN, 2
W W ERE 0 oy AT R AR KA R B B, HL
IR A R D> & 8e d TR, X
o JE IR B I KA TG R 21T 5, BEE B
BB B AWTIE K, AE KA 2 i 2 1) 5
S SRR 3 S A A TSR R S B AS W (R
B, IXATHEAE TR A IR Pk 2N T oK Y8 1
P, FEK A5 S S AN 91 25 0 7K A S L ) Jt
FELOKJE N L, BB 195 5 13 KK e
BRI, BT B S A AR T
P RBON GG s (HRBENBUKACEE I, A
[FA KK 45 8 AE R T R e = 2 4 B — MK



2
2024 4 4 A

W ImE ABRAET bk

KA T A £ A A AL 25 M 6 o .73 .

AR K A TR T AR VA, TX 2 B i T KA D
&AM ILA 23— D RAENF RN, fE
IR T 2RO R E R IE, (R AT
EARTF ARG R, T KA TR 2 ) Ui 2 BB 55
WAL BRI KM AE )5, X W] RE RS TR B o
A EERNEEYE, BEKSEMZ, iR
BN = AR E, B AL
I3 R RONLE 208 AL IR, T 7 A R TR R

Wt 2 & M I SE i s T AE KA AR E I, KAk
JRCAAGE R AN TR E AR S, X T
IR T W B REAT — IROK A & 32 B9 HIGHE R il
A5 KA S B PR TR AT IRk 2 T AE [R] — 7K
S SEI TR TR TR B A K AR R o R TR A
SEMEIH AW RS, KRR T R EK
Ry PR BN FOK PR IE P, A2 KA 3 S AT
W12 KA S S iP5 3 DK e N E, 7K e

0.0030 - 300 -
— BN B 0% —n— YT BE 0%
L BREE .
— — - BREVBE30% !”!
g 0.0020 - — - BRENBE 40% @ 200 |- !!! !ggggvvv::
g - BB 50% = BT eest3iss
500015 B Bt 60% E 150 Sttt iodeg
B £ Lidg
ﬁomm 3 100 —a— YRA B 20%
—v— RN B & 30%
—o— BEN B 7 40%
00005 . %0 —— BT B 50%
1 1 \I““—:f‘; 1 Iik %EE{J‘TZ}%I 60% 1
0 20 40 60 80 100 0 10 20 30 40 50 60 70 80
FKALIR 8] /h JKALI 8] /h
(a) AR KA % (b) BB 1D B
0.0030 - 300 -
— WK BE 0% —n— KB R 0%
— — WHEKBE 10% —o— WHHKIBE 10%
0.0025 | 250 -
- - BEKBE 20% .
5 0.0020 s 200 un ";;;-
0.0020 - \ o BtkBR 0% @ 200¢ T
g ‘ BHRIBR 0% S ;:n{%xwfffw
5 0.0015 BB B 60% & 150 PR NN
g % <<:>>
= 0.0010 100 —A— BRI B 20%
—v— KB R 30%
—o— MK EB R 40%
00005 50 —— BRI i 50%
1 1 1 - 1 Iik ;*ﬁﬁjjl_{j:ﬁil 60% 1
0 20 40 60 80 100 40 50 60 70 80
FKALIR Al /h FKALI 8] /h
(c) BB IR KA TR GE R (d) FRAB R IR ST
0.0030 - 300 -
— BT O K=3:1
— — BN B EER=2:1
0025 " .
0.0025 A (Al 250 .
_ — - KRR DR HK=12 et
20 0.0020 — e BRRT B K=13 &0 200 | ..o::AAAA
B - aige0024a4% ;xxxx
\\T/ = ..AAAA xxx
% 00015 = 150 4333
-0l
5 ®
% 0.0010 3 100 —u— PR B30
—o— BN M IK=2:1
—a— BN UREK=1:1
00005 50 —v— B L R=122
1 1 ‘I\\T 1 1 1 f %'%)%"ﬁr : %I’ﬁﬁj)—f=l:3 1
0 20 40 60 80 100 10 20 30 40 50 60 70 80
IKALH 8] /h FKAGIT [E]/h
(e) AIBER AT WO AR A 3L [FIAE F K A TSR G 22 () RSB R R WO AR A 3L R E F A e s &

B8 REIKUKPBERMBAENT IR

Fig.8 Changing law of concrete hydration heat release rate and heat release
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properties and durability of iron tailings concrete after being subjected to the dry-wet cycle of sodium sulfate
solution, the compressive test, chloride ion corrosion test, frost resistance test and hydration characteristics
test of the concrete eroded by sodium sulfate solution are carried out. The effects of different iron tailings
content, number of dry and wet cycles, and solution concentration on the mechanical properties and
durability of concrete are analyzed. The results show that when the iron tailings content is 30%, the number
of dry and wet cycles is 60 times, and the sodium sulfate concentration is 5%, the mass loss rate of concrete
is the smallest and the compressive strength and corrosion resistance coefficient is the largest. As the content
of iron tailings continues to increase, the better the corrosion resistance and frost resistance of concrete will
be and the heat of hydration reaction decreases.

Keywords: Ceramics and composites; Iron tailings; Number of wet and dry cycles; Mass loss rate;
Resistance to chloride ion erosion; Hydration reaction
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Effect of Mixed Iron Tailings and Fly Ash Content on the Performance and
Microstructure of Concrete

YANG Qiong', LI Yue®
(1.Department of Architectural Engineering, Zhejiang Changzheng vocational and Technical College,
Hangzhou 310023, Zhejiang, China; 2.School of Civil Engineering, Southeast University, Nanjing 210096,
Jiangsu, China)

Abstract: This is an article in the field of ceramics and composites. The changes of resistivity, compressive
strength and chloride ion migration coefficient of concrete under different dosages are used to evaluate the
durability of concrete. The impermeability, mechanical properties, and chloride ion corrosion resistance of
concrete under the action of different iron tailings content and different fly ash content are studied. The effect
of adding different proportions of iron tailings and fly ash on the performance of concrete is analyzed.The
results show that the compressive strength of concrete reaches the maximum when the content of iron
tailings and fly ash is 30%. However, the larger the proportion of fly ash and the smaller the proportion of
iron tailings, the worse the compressive strength, impermeability and resistance to chloride ion corrosion of
concrete. Therefore, in the actual preparation of concrete, a mixing ratio of a large amount of iron tailing
sand and a small amount of fly ash should be used. With the increase in the content of iron tailings and fly
ash, the hydration heat release rate and total heat release of iron tailings also show a decreasing trend under
the same hydration time. This shows that the addition of iron tailings and fly ash greatly reduces the
hydration heat release rate and total heat release of concrete. With the increase in the amount of iron tailings
and fly ash, the pore size value corresponding to the peak point of the concrete pore size distribution curve is
also increasing, but the increasing amplitude is getting smaller and smaller.

Keywords: Ceramics and composites; Impermeability; Resistance to chloride ion erosion; Compressive
strength; Hydration heat release rate; Total heat release; Pore size distribution



