o527 B 11 1) B2 Of oM B F R Vol. 27,No. 11
2024 4E 11 A JOURNAL OF BUILDING MATERIALS Nov. , 2024

XEHS:.1007-9629(2024)11-0969-08

C-F-S-H/PCE 2hK Bz 7 #y7K e 7k 4 #0
k=i A:0p- A

A2Fx, EMEEK, FHEK
(ERDUHE T K27 rk R R B S R ) 8 5 S0 30 %5, Wb I 430070)

WE R T KA IS/ B 8K A (C-F-S-H/PCE) 4 K & 4 x5 9 K KA A= ) 3 e 4 4
Yot KRN F AN K E R R XM AT E R RN KT KA 85 E(50%.70% .
90 Y6 ) By K e 8 B R 3R E KALA I RAL F p Fe LR & Z R A C-F-S-H/PCE 4 K fh B 09 %
NS T F AR B KRG R SR JE,50% AR B F B KR 1 d & E RS 60% ;C-F-S-H/PCE
ol K gl A 3T AR R 8 KA R B R AR AR R 8 e ik AR R G T B K AL R RRALAS T R R T
By B &, MM A3 T AR R B HF S AT

KGRI C-F-S-H/PCE % K dh 47 3 40 R 3% J 3 K AL ; AL 25 4

FES %S TU528.35 AR AR : A doi:10.3969/j.issn.1007-9629.2024.11.001

Impact of C-F-S-H/PCE Nanocomposites on Hydration and
Mechanical Properties of Slag Cement

QIN Zihao, DONG Yemin, HU Chuanlin'

(State Key Laboratory of Silicate Materials for Architectures, Wuhan University of
Technology, Wuhan 430070, China)

Abstract: The influence of calcium-ferrite-silicate-hydrates/polycarboxylate ether (C-F-S-H/PCE) nanocomposites
on the hydration and mechanical properties of slag cement were investigated. Various methods including mechanical
property testing, isothermal calorimetry, X-ray diffraction, and mercury intrusion porosimeter were employed to
investigate the compressive strength, hydration, and microstructure of the cement blended with large slag levels
(50%, 70%, 90% ). The results reveal that the C-F-S-H/PCE nanocomposites significantly enhance the
compressive strength of slag cement. The 1 day compressive strength of slag cement with 50% slag content is
increased by 60%. C-F-S-H/PCE nanocomposites have a regulatary effect on the hydration reaction of slag cement.
By accelerating the early hydration of cement and the formation of calcium hydroxide, the reactivity of the slag is
stimulated, thus promoting its continuous reaction.
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Table 1 Chemical compositions(by mass) of raw materials

Unit: %
Material Ca0 Sio, ALO, Fe,0, MgO Na,0 S0, 1L
PC 63. 54 20.19 4.37 3.36 2.67 0.18 2.51 1.71
GGBFS 40.11 32.07 15.67 0.39 6.95 0.33 2.19 2.29
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20/(°)
1 GGBFSI#XRD &%
Fig.1 XRD pattern of GGBFS
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Table 2 Mix proportions of C-F-S-H/PCE nanocomposites

Unit:mmol

Solution A

Solution B

Ca(NO,),-4H,0

Fe(NO,), 9H,0

Na,SiO,+ 9H,0

100. 0 3.0 100.0
*3 KKBEAL
Table 3 Mix proportions of experiment
Label Sample No. w(PC)/ % w(GGBFS)/ % w(C-F-S-H/PCE )/ %
©) PC 100.0 0 0
@) S50 50.0 50.0 0
©) S70 30.0 70.0 0
@ S90 10.0 90.0 0
® S50 0.5% CFSH 50.0 50.0 0.5
© S700.5% CFSH 30.0 70.0 0.5
@ S900.5% CFSH 10.0 90.0 0.5
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Fig. 2 Compressive strength of samples at 1, 3, 28d
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Fig. 3 Hydration heat flow curves and cumulative heat release curves of samples within 72 h

B A G AR FT S 5 h, ZIH 8% K ek 4k B
A I AE R, C-F-S-H/PCE 44 K i #% 1948 Ak — 4
B TR KA ER HETEENE MET B
B A TEKIESE 1A KAkl 8 0 J5 B3 T 568 2 4
K AR I | L 04 i Bt 2 A R 5 S B4 B T T R I i
I VA S5 O B R 1 K Ak L (3) X I AR ST0 K
S90,C-F-S-H/PCEAK M MB AR ERT TH
2 Tl P Y e L 6 W] C-F-S-H/PCE 44 % & &% %t T
KAB 0 #1700 e g 6 vk EL AT 2 T
TEH .

300
50 —-—- S50
o e 850 0.5% CFSH
Q
% 200 |
£ =]
3 P
<= e
2 100 [
E 7
= VA
o} @
0 24 48 2

Hydration time/h

(b) D+@+®), cumulative heat release curves

300

= —— PC
°0 --—-S70
= e §70 0.5% CFSH
[}
& 200
2
i S T I
= = -
2 100t e
g e
E [
5 ke
Q =7

0 24 48 7

Hydration time/h

(d) D+B+©®, cumulative heat release curves
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Fig.4 XRD patterns of samples at 1d
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T U K R AR R K AR B R I SR XRD 43 B il
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Fig.5 Content of CH in samples at 1d
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Fig. 6 Cumulative aperture curves and pore size distribution curves of samples at 1d
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B8k BUR KU 1 K Je 564 R B % e B B
.
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(3)C-F-S-H/PCE 94 K & #Z A2 #F 1 7K U (1) K 1)
TRAR N 3 2 R SRS (CH) AT B, 1 d i 19 B 3
W RE R K U P CH & & B 29%; | i
C-F-S-H/PCE 9K A% 0T T FL 17K Ak 52 0 3%
R 45 TS 500 Ky X CHL % T FE 3 32 185 K, DA il 45 K
B b UK ek & b CH & & FRAIL.
(4)C-F-S-H/PCE g} K & #Z i it 78 530 42 70~
K3 7K U8 08 K Ak SRy R BE AR T KB B T R K U8 Y
LR, EEALEB H 100~1 000 nm 1) B 4048 FL 4% 78
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