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The Performance of Modified Cement Mortar with Metakaolin and Coal Gangue at Different Ages
LI Longj
(China Railway Construction Urban Construction Transportation Development Co., Ltd. ,Suzhou, Jiangsu 215000, China)

Abstract: Under carbon peaking and carbon neutrality background, the research on the modification of alternative materials such as kaolin and coal gangue
in cement mortar can effectively reduce the carbon emissions of traditional cement mortar and minimize its adverse impact on the environment. Using
metakaolin and coal gangue as substitutes for 5%, 10%, 15%, 20%, and 30% cement to prepare sand specimens, this paper investigates the effects of
different dosages on compressive strength, volcanic ash activity index, tensile strength, strength after sodium sulfate erosion, and electrical resistivity over
time. The results are as follows: When the content of metakaolin is 20%, the compressive strength increases the most, and when the content of coal gangue
is 30%, the compressive strength decreases the most. The compressive strength of the specimens increases with age; As the age increases, the activity index
of volcanic ash tends to decrease with the increase of metakaolin and coal gangue content; The addition of metakaolin will increase the tensile strength of the
specimen, while the tensile strength of the specimen mixed with coal gangue will firstly decrease and then increase. The maximum increase in tensile
strength is achieved when the content of metakaolin is 15% and the content of coal gangue is 10%; The strength of the specimen after erosion increases with
the increase of metakaolin content, while the opposite is true when coal gangue is added. The strength of the specimen is higher when the erosion frequency
is less than 1 time, but lower when the erosion frequency is 2~4 times; After adding metakaolin and coal gangue, the electrical resistivity of the specimens
generally shows an increasing trend with age. When the content of metakaolin is 20%, it is larger, while the addition of coal gangue has a smaller impact on
the electrical resistivity..

Keywords:metakaolin; coal gangue; cementmortar; age; compressive strength; resistivity

0 35l

il

FE AT BRI H 3 ™ IR =R,
IR SRR X" H bs Oy 2Bk [ AL ]

WLAE IR ARG BIE (20232D038)
[fEE RN A S, @% LA, E-mail: LLICR201@126.com [ H #912024-01-12

1/7


mailto:LLJCR201@126.com

Bl ERFOIAE b 2 —,
UM R A 7 A Tk Pt A5 0 B P 5 M AN T 2
Mo KIIENEFM B F By 2 —, HA
TR R RRHEAU EZRIRE 2 —, W AEREHE A TR
EORUS1, (R, e 75 2 S0 b 453 S B sk ek
R M52 B

i 0+ 5 A AE A SI0MALO;s, & —Fh A
BEKIWKE RSB G . XSRS ED TREE R
AWK, FedkE sk, MimdEm
SEIE . i AR AR BRI, AT ER R RS A
TR RRAR . SRR T . ARE B T
S, i e 04 AT A Sy — o 2 o 7] S ) 2 il 2 A 5%
PERER AR E R BR e . M, BT A 4R
PR TF R 0 RANE B Ja B R bk . 7E3R
H, RERMSIMLUETA. CAMARYE, XA
FREAT A A A MR R AR I e P VR 4 R i
SR, SR AT A AR W A R v A gE k)
BRI R TR R e, BT A ERE
Xof e P AR o B A R e,

Xof 7K Y D 3 Fp i 04 B RV A7 2 B AR A R
EC R LR B, LT A R B A A% G K e D 2K (1 Tk
Heil, DX IR R o X AN RIS R i
U RERT A KRR S R AT 7L, 1B
XF R H AR R AR AN AT . X TSR
HIE S FISEEE R X, XSRS RHT L
IR ARBTG5 190 & e B BRI e R

i R P w0 L R A K
Vel & KRS 3 I AN Z . RSB S AN ]
U4 T O v 08 AT A Ot K Ve D SR 1 REEA T AT
R TR R BB KR o

1 itEegit

RIG R
A T KT R AR EEM A :
TR VR A A SR AR 42,5 8 e R K
Ve, ZHEERLECH 2.82 W Rb, b R 7 B 57 g
AT e L, W AEE RIS A BR A F
RAW B AR (2 700°C R, 408 = 200
B, BRI el 1 20% R 42 7E 0.1~
lum, 80%KifE7E 1~10 um, 99%KifE7E 0.4~
100 1 mo
1.2 Rt

DI FEAN 5] 8 3 i v Ut ARREAT A 0 e
IKVERD IR IEREI S MARE B, A SCTEGEAN 28K F i 1=

1.1

W R AT 5%, 10%, 15%, 20%, 30%H]
VS il B s O e U Ay R R L ¥ = il
FLRWT: Bk, K ERNREM B K.
sl . B AR S R HE 2ming SRS,
UK TR AR 08 R B P 2min; B Jn, DRIEHERE
Imin, BPAJ 58 BRI HIAE, BE3T 1d )5 BUH A5
H, REBNARETR R0,

AT & T 48 I 576 Pt 40mm X 40mm
X 160mm KA HIRMF, FRAFFR 25 14 K. 28
Ry 45 K. 90 K. 180 R HAATHERE . K
RIS HEFR S PUbisd s RuhtERe. FibEag.
FL B R e 5%

POKOKIRELL (W/IC) RKIEF] 110% % 5%
WAPERS, T IRALER I WAL I vk K
e, WREIRER LSRR, g mn
5%~ 10% R &t LECE W K FEE VI RIPHE L, Bl
BZI10% MK E . HARTENEHHRERNF: 148
50kg K6 7 200g WAL= .

R1ORWHRmMAIRAE

Table 1 Dosage of fluidization additive

FHEL % AL e ke )

Tk + 5 0
it a £ 10
TR+ 15
it a £ 20
it 1 30
SR A 5
pranyeay 10
SR A 15
joanyea 20
SR A 30

AN N O O O &N W o O

2/17

B 1 RAT AR B AR RE 0 ik [ B [ R I —
kSN, e T ARERRR A 2 BN o
S AF R DA R o A K Y IE 5 S P A v Uk
TIERFEAKBE, R R, X2 HRE
VIRTE R PTL T R, IR L8 LB TR S WA E a2
FITAT TG i (2 A, TS5 ), B4, 28,
45, 90, 180d.

2 MHREFEFR

palcali T

Pt He 98 A2 00 S RE ) 22 1 e 1) — AN K B 4R
br, RBENTZECEZIG, BB s A
. R4 GB/T 17671—2021 (7K U8 B b o 5 46 5
ik (1SO i) ) P10, R A 40mm X 40mm X
160mm /N2 RAE AT PR 8 T = NS, ik
S FERIGARFE NI ER (FEATEREE) |, Mieibi

2.1



(1) B i B
22 RILZRGEMIEH

I RS J ) B ik 5 R0 34 T A o AR
e R 5 KRR LAY R ST AT &, X E
S P PEFR R (RAT) BR PAID SKRSZHL, AT
FLA A BT B s, AR IR IR B
550 S5 55 S AR R BRI J B D B R Aok
23 RMMERERE

N T TR IR £h 42 e, HIAEREA Sem S
TR, X SRR IR IR 75 i S PR P50
SEPRARTED, 1z I A B AR E A E A 18 A
SEJTHR . ARFELE 90d o 2552 B R AN R ok, R ikt
AR T R A bR e X Tz A2 iRk 5, XA
FiRD IR VDREAT 4 NG, 75883 45 SR
TOSRAE R BB, HAEREANMIE IR 45 A 75 iy )
JEAERA 7RI 3 AR
24 HMEZE

TR BT R (ER) S7KYE A1
MLt FLBRGE M FLBRBE AL A L. Bl
JE B TR P R AR AL B W I A 2R (1 bR A
7K AR PR AU 445 ) AR L B T T P e 2 i 32 317K
VeI E sy KU & 7KK B B iR 7 At B
PSR LS F PR s e o 8 P R BT T 45 Rk e 2
g SRR N aest: N b Pl A = 23 A N e R i M

BER,
3 IEZER

3.1 mEEE

53 ) F Al v 08 AT A ARE 5%, 10%,
15%, 20%, 30% 17K e il & e K e b 3%, Bk 5t
AR A0 e 5 P Bl U A ) 84k, ] 1 B

25 [<@— Control ~=Mk5% ~—dle=Mk10%)
€= MK15% == Mk20% @~ Mk30%

- CG5% - Mk CG10% == CG15%
20 -l -CG20% ~@ -CG30%

0 50 100 150 200

k1R
E 1wl T EF AR iR AN ERE

Fig.1 Compressive strength after
replacement of metakaolin and coal gangue
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Fig.2 Pozzolanic activity index after replacement

of metakaolin and coal gangue
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Fig.3 Tensile strength, post—erosion strength and
resistivity after replacement of metakaolin and
coal gangue
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