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Molecular Simulation of Interface Bonding Effects on Properties of
Geopolymer-Aggregate

LIU Zefeng, ZHANG Xiao', LAN Xuejiang, LIMinghui, SHI Jiayu
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Abstract: The interface bonding method playing a pivotal role in influencing the interface characteristics between
geopolymer and silica aggregate. Three distinct interface bonding models were established through molecular
dynamics simulations to explore their impact on the interface structure and mechanical properties. The results reveal
that the interface chemical bonds encompass Si—O—Al, Si—O0O—Si and Na—O bonds. Increasing the concentration
of chemical bonds maintains a consistent interface transition zone width and enhances the density within the interface
transition zone, reinforces interfacial interactions. The energy contributed by covalent bonds at the interface is the
main energy for the combination of geopolymer and aggregate. Augmenting the content of covalent bonds at the
interface significantly fortified interface strength. When the concentration of Si—0O—Si bonds at the interface surpasses
that within the geopolymer bulk, the interface ceases to be the primary factor limiting strength development.

Key words : geopolymer; silica aggregate; molecular dynamics simulation; interface bonding; interface

transition zone; interface strength

M 2R G W Dy — Tl B S (0 IS BE AT R AT B
I A TR R K U8 B T R S AR T LR A )
R BE L, A Rl T B9 F T 2 P8 X (TTZ) 56 B AP o
ANTAR R g8 FLRUE L TTZ 1 45 k) A 1 2 22 Fh A
ENOEAIN U LN SN g eI PPN E g ki
SR, WEFE R, RV L3 IR 2 S AR [l i, TTZ 22 1] 69

Yk H 391 :2023-11-22; 1817 H 191 :2024-01-15
B4 H B R [ SRBRE I A Y0 H (52178431)

ik R E W AF e 2 S X TR BRI ITZ (Y
e R AR 24 s R A DR T R B R AR R
P RN

53 ¥ 30 15 (MD) B 9 7F 58 19 4 44 R AH
PRI A A TR Al oy 5 )2 T B A 52 4R 1 5
(TR D B T 2R (NPO B R S 7/ R R S & el [N R T

H—AEE R (1999—) B e A B RSB TR A0 4E | E-mail : 2108386626(@qq.com
WIRAER 9k 8(1980—), 5, v it A, R HE TR #4082 1+ 2E 20 1+ . E-mail: zhangxiaoOl@tyut.edu.cn



9

RUFEEE 45 ST B 0 2R ) — B e BE R T Y 43T AL 781

TR HEAT T8 - Kai 50 RE47 HL RS Il 75 S10,
RS A ) 22 () (1 B T AR R R, B T
FEHE T s Tian 580 0 b 55 86 59ROk B0 i 0 i
RS LR A Z R AR RS LA BRI DL A
HAER A AR, H AT AT 2 R TS (R i e
3 B N [k Xt SR T ST 0 5 0 X 3% T AH B
%) i T 2 e TR B L X B T T ) R ) i
AN B A T R T 2R R e L T 2 R R ) A
SCHIG R TS I N O/l 7 O VIR ST S = O Sl 2
AL

ASCHEF MD B, @57 T 3R R G915 Sio,
OBV A RURL X TTZ (4 5 E AT 8 50, I3 i P
B9 1T S R Jr 20 BT 7 2P BE Y 52 i AL
B AF 5825 50T LA kg 9 AH S T AH AR R R A T R
1 K JRe $ Bt 43— G L fid

1 RTESEE

1.1 R
111 MRS YRR A

Davidovits " BF 5T IA M , 1 5B A 1 2 I i 5 1)
e IR 25 A 45 58 e R PR A RORE K (oK)
TR B AE T = 4 0 2 HE B8 v A SO0 A9 3t SR A 0 A
Y A] H B ) 52 4 R 9 7 R (GCMC) X 47 ik iR 3 358
LER AT KA b BEAS 5] Hou 457 Lyngdoh 45" */7
XiF i1 3R A W A A 8L e il U L OF BT AT

PRS2 TIESE .

¥ SiVALO Na 5 B AL & 7E &, i 1
PR R ARWFFE T n(Si) /n(Al) =2 4#3E n(Na)/
n(AD =1 DL Je o oy - 47 . A5 5 B ) 76 1F W) 3R 25
(NVT) FLL 300 Kiz£7 100 ps, ZJGfE NVT F& ;LU
3000 K il 100 ps, I 7655 i 55 5 R 28 (NPT) T LA
3 000 K F10 Pafl 100 ps, DL R 58 4 = K W) R TE
BB S LA S K/ ps 198 218 2 I 28 300 KL )i, 15
RUFE 300 KO Pa iy NPT R ZE A1 300 K NVT &R 45
T & 200 ps LAAR B 28 O xh B AT KA L 8
FH GCMC J7 1 W BfE 7K 3 B B4R A 3 B A2 3o
0 eV 3R 300 K, AR 2 4t M TG R KK 22 i il
K. ZJETENPT &%5 T L300 K. 0 Pa~F-4 500 ps, Ff
7ENVT Z 25 F L 300 K 200 ps, A3k B i 45
FCULEE 1), AR S 40 % 1 i

Fig.1 Model of geopolymer
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Table 1 Parameters of geopolymer model

n(Si)/n(Al) w(Si0,)/ % w(ALO,)/%  w(Na,0)/%

w(H,0)/ %

Simulation density/(geem *)  Edge length of cubic cell/nm
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11.41 2.40 3.385
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Fig.5 Chemical bond concentration at interface
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Table 3 Front view of composite models under different tensile strains
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