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Abstract: In order to effectively improve the waterproof and thermal insulation properties of foam concrete, a modified fly ash

G-CFA was prepared by using secondary fly ash CFA as raw material, hydrophobic modifier GSK and dispersant FST to modify
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it. Its structure was characterized by scanning electron microscope, infrared spectrum and XRD spectrum, and the effects of
CFA and G-CFA on the mechanical,, waterproof and thermal insulation properties of foam concrete were compared and evaluated.
The results showed that the surface morphology and organic functional groups of fly ash were significantly changed after
modification treatment, and the hydrophobicity was improved. The addition of modified fly ash G — CFA can weaken the
mechanical properties of foam concrete, but can effectively improve its waterproof performance and thermal insulation
performance. The optimal mass fraction of G-CFA is recommended to be 15%. At this time, the compressive strength of foam
concrete can still reach 3.72 MPa, the water absorption rate is as low as 20. 8%, and the thermal conductivity is as low as
0.031 W/ (m - K).

G—CFA on the mechanical properties, waterproof properties and thermal insulation properties of foam concrete is significantly

The comprehensive performance of foam concrete is good. In addition, the effect of modified fly ash

better than that of fly ash CFA at the same dosage. To offer some reference for enhancing the comprehensive performanced of
foamed concrete.

Key words: high performance foam concrete; modified fly ash; waterproof performance; mechanical properties; thermal

insulation performance

0 3

MIRTREE N R 2 RAF Iy py ok RIR . FaE
VALKt T A B 2 (I, 7 s S8R MR T LA L 1 RE A
PRSI T H 53 20 MU R TR B L 1 By
IKPERE . PRl R BE AN ANE REAR XA 22, Joik W A2
SEZRBR I 5 1 S UG X R B - 25 G PR RE 0
SR PR, AT E S M R Y v R TR B -
DA A SRt T X I IR B 2 B HERE I oK

FIA B P9 Sh 2 B AR 2 AR RO GE T IR TR B
PERE D HRIT T 25 E A5, Jf LR K
FTElc AL B BE A% B8 4 4 w85 Y DR TR 5 1 A 258 5 1k
RES, B ETT IF R T R B R IR B L AE
HreBb R OSSR T B BEK S X IR R
BEL YU SR BE AR, AR BB AT A
RO T TR S W g 2B EE O AT A R O - Y A
ARMEREAR; RS AT G0 0 R B 52
MR, BET A FRBEB K IR R L2385 1
RERYEZM, IR BT, 4 g Bk 2
N 5%, AT SE I I R B - 25 A PERE Y R IR
EE M NIVRINips ST EE S N e e I
LS AT FEER WA, PR, EEB AR
BT A S S BRI S PR RIS, R R BE
(R FRIRACR 10 o oy R D A ok Ak B 5 5 AL
FTHHAE TR, A B 48 i R B 1 255 TR e
MG RCR L R AN BT R R R AR
PR A5 X8 Y AR B b T s it B2 DA B S AR SR
SR, AR A IS K B KB

i

LR B & 750 45 ] It A3 e AR TR R A 2R A T
e, REOEHIA AT G AOT Sbm e i W IR IR BE £
Fgh A SRR+ AL R S AR DR A &R A etk vk
X ARG it B JE K T 8 T R AR AR 5, IR T
FEIRSEE L P B AR, SOt R 18 A RE 4R =
IREE LY 2= PERe, JTFFEAUREE - m9 i AT R
FRHLAE K IR URAE R e X O R 0 47 e
ARFE K AR UE S A U B K48 AR BE £ b T A 3%
PEFEREE LY RE . PUEE B aE e DL Sk
feERE; /e SRS [ S RIB % & 790 v Tk Ky
SR i R AT PR AL B, O 4 — R &
- PR A i M TR IR B 1, PP T H g A
RE, SRV B R IS e R R 2 BT L 5]
XL RTR B 1 Y 7 S BE RN GIOUE 25 #4 5 m  k, A
LG kIR EE s A EREIE R ZEESD R
e e AR DR R ) e 20 A K AT M A B IR T
UCPERY IR R 1B IR TR B+ T FLER . )
KR IR B TSR BE AR, R O A
PR 0 e AR i 5 1. 5%,

g ATk, AR i — 2 T A 5 oM A R R T
TIRIREE T B R AR, VLK CRA i R
B, A B KB rE ) GSK AR FST X H 647 2
PEARRE il 28 th—FP iR K G-CFA, R4
HLBE . ZTAMEIE LA T XRD 3% F X Hgs F kAT T RAE
FXF HE PR TR B CFA ROl PR M HE K G- CFA X
HLIRTREE 1 124 ERE . B KM BE DL R AR R i 1 R
M), A4 s M RTR BE T I £ A P Re 4R — e 2= % AN

(-



10 M EIREE 5 M

40 %

1 KEs

1.1 RA#H

TR IR CFA (MR B S AR T AR ME GB/T
1596—2017 (T 7K I MR EE + b AR E IR ) i
SR, EEMERESEULE 1) Bk EER MSK (E
B A REEERE) 3 MO FST ( EZS NAEE
TRIIEER) ;. el K B, /KU R 3 38 fe R
P - 042.5 K (HAYEREFEARWE EFRE GB 175—
2023 (i HIRERRERKJE) A ESR, FEERESE
W 2) s WIRF (TR B S - 78 3 T 4 7
KAEA T, AR SECN 30%) 5 WK (FE
WA R E R RIS, AEFHE<0.1%); RAEK
HI7K R A RK

#1 RRAPERESHESH

G-CFA f) XRD i,
1.4 AKRE ALK AR &

Fde 3 SR, FEKBEEE M 0. 45 B 0F T i3t
HWHRIREE A L, B ERUUE B K G-CFA
BT RIREE SRR R, o AR BE
Tl e N . B —E mAK B AR DL, P
BIIAIKYE, BEFE 2 ming ARSI A A5 0
MR K G-CFA, BEdE 2 min, RBP4 KR
DA K TR TR R R K AR e 8 1T A 3138 Y K
H, IRA ISR R LR KRR AR R, gk Sl b
2 min, HPHle IR TR BE 000k B e B A8 A
NRBEE H  AEARHE SR I AR T SR L s
JEBC, TR Se TR IR EE - A PERE TN G

X3 EFKEBERLIESELIZIT

Table 3 Mix design of foam concrete

Table 1 Main performance parameters of experimental fly ash i KR K VKA WK G-CFA G—CFA ikt
HEmA  FokE 28 M AUkOR B dit N / (kg/m®) U %
2 =P
/ (em’/g) /% $i k% /% /% 500 225 20 2.5
501. 65 101. 51 84. 82 0.57 6.52 P-2 475 225 20 2.5 25 5
R 5 P-3 450 225 20 2.5 50 10
F2 HWAKEEESESH
Table 2 Main performance parameters of experimental cement P-4 425 225 20 2.5 75 15
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Fig.1 Surface morphology of fly ash before and after modification
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Fig. 2 Infrared spectra of fly ash before and after modification
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Fig. 3 XRD patterns of fly ash before and after modification
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different CFA and G—-CFA dosages
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