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Abstract: Red lime samples with a certain gradient of red clay contents were prepared. The influence of red clay
contents on the performance of the red limes was analyzed through physical and mechanical performance tests and
freeze-thaw cycle tests. The mechanism of action of red clay was explored by X-ray diffraction (XRD), infrared
spectroscopy (FTIR), scanning electron microscope (SEM) and other techniques. The results show that after adding
red clay, the water resistance, mechanical properties and freeze-thaw resistance of the redtime are improved. In the
red lime, the pozzolanic reaction occurs in the red clay and Ca(OH),, and the hydrated calcium silicate produced
is filled in the pores of the red lime, with the result that the compactness of its structure is improved. With the increase
of red clay content, the carbonation rate of red clay accelerates, resulting in the improvement of the early strength.
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Table 1 Oxide composition of red clay

w/%

ALO,  SiO, Fe,0, KO TiO, CaO BaO MnO

44.78 41.32 11.76 0.63 0.61 0.59 0.19 0.12

1.2 A&

Wl 2 RA A KRG 35 EEIRG W o
A TE B Kl R AR 3 A T 155~160 mm,
FHJ3-5 BUK P RS B P ML+ 2 AR I 57 s 4 R B
A 160 mm X 40 mm X 40 mm BB E d , 3 7F Z2S-15
RUK Je b R 52 &5 B4R ST, HTEI TR Rl fEE N
WCE 48 b A, 7E YH-40B AU 4 th 3 97 2 90 d.
WEIO LB E w=0%.20%.30%.40%.50% .
60 % , IR AE I 5 L3 2(FRHh LRO A 4l 1 KA, HoA
KL IRARFE ).
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Table 2 Formula of samples
g

Sample Quick lime Red clay Water

LRO 400 0 640

LR20 320 80 600

LR30 280 120 568

LR40 240 160 544

LR50 200 200 520

LR60 160 240 500

1.3 KA E

FI DMAX 2000 % X 5 28 £i7 S (XRD) X 52 )i
I R 1 A A B E AT I, A F e A R T
B4 40 kV .40 mA 8 Bl ol 5°~757, 49 4 B R
910 (°)/min; ] EDX-800HS %I X 5 £k 5¢ 5 6 3% X
(XRF) M i€ 21 £ 09 5 4k 9 41 B, I B =X
Easy-Vac-Oxide 5 mm; J/l TENSOR I # {# B i 7%
e 21 A G AL (FTIR) X B2 i e 3 RE (9 £ 27 25 1
HEAT I 5 I S-4700 B4 4 B 7 2 3 B% (SEMD #E 47
AR R I, F 0 FL R R S KV

M GB/T 3810.3—2006( M & 1 i 5 7 v5 ),
FH MDG 7 %5 J3 0 i 2 8 03 R 552 4 90 d B iy i
KR FLER (R B0 . i85 GB/T 50081—2019
(RE LM ¥ ailE ykind), H
WDW-100 kW £ it 1 J7 68 /1 2% 120 56 ML 47 50 K 9
JEE N 5 DA 7K i 7E 1R 2 18 138 35 B[R] 3R AR L K
P | BT D00 3k #4525 8 /K E A i R T, R
FHICY BB A A A AGL KB AL R, &
ot 7 $5% 18] B B 1) & 200 ms; B4 JGB/T 70—2009
ot B I A VE BRI 90 5 v ) i A7 R Bl A BR a5,
B RE e K i B 12 h, 3235 E — 18 CCUK A ik B
12 h, Mt Bl TR, RIE SRR A n=1.
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Fig. 1 Effect of red clay contents on water absorption
and porosity of samples
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Fig.2 Effect of red clay contents on compressive
strength of samples
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Fig.3 Permeation time and initial contact angle of water
droplets on the surface of samples
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Table 3 Results of freeze-thaw cycle test of samples

n/cycle

Sample
1 2 3
LRO Degree 4

LR20 Degree 3 Degree 4
LR30 Degree 2 Degree 4
LLR40 Degree 2 Degree 4
LR50 Degree 1 Degree 2 Degree 4
LR60 Degree 2 Degree 2 Degree 4

2.2 AT ERMERT
2.2.1 YRR RSB

h TR AR IMAL LG P E R KA
TR, v ECAT + K LROLLR20, LR40 ik ¥ #F 47
XRD M, 45 R WL 4. iy B 4 0] U 21+ 1 2 A
2H 1 R @5 I A7 (kaolinite) \ 7R KW (hematite) 3L A1
(laumontite) FIf7 9 (quartz) ; 21 K I /) £ 22 AH AL
Bk S AL ES (portlandite) 7 ff A7 (calcite) A7 92 (5
W7 5 24 A A IR R B AL LR 20+ P SR B ko
T S OB 2 v U A T AT S DA DR 55, D B AT A b i T
PR e T RO . T A B R A K R
PR B AT RE & AR G RN R AT K S K RN A R T
Ca(OH),, 763X Fom B M IR T L Wl A1 b A9 6 2 ALO,
Si0, % B4 H 5 Ca(OH), R, Az BK AR i 45
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Fig.4 XRD patterns of red clay, LRO, LR20 and
LLR40 samples
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Fig. 5 FTIR spectra of red clay and LR20 samples
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Fig. 6 SEM images of LRO and LR20 samples
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Table 4 Carbonized area ratio of samples

Sample LRO LR20 LR30 LR40 LR50 LR60
A/% 0 5.70 8.88 23.45 24.93 26.48
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