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Multi-factor Model for Compressive Strength of Sugarcane Bagasse Ash
Mortar Based on Particle Characteristics Regulation
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Abstract: The effects of ethylene glycol, triethanolamine and polycarboxylic acid as grinding aid on the particle
characteristics of sugarcane bagasse ash(SCBA) were investigated, the mechanism of the particle characteristics
of SCBA on the microstructure of mortar was clarified, and the correlation between SCBA particle characteristic
and mortar strength were analyzed. Based on the relationships between water-cement ratio, SCBA content, particle
characteristic, and compressive strength of mortar, a multi-factor model for compressive strength of SCBA mortar
regulated by particle characteristics was established. The results show that incorporating 0.08% triethanolamine
optimizes the particle characteristics of SCBA to the maximum extent. Excessive content and large specific surface
area of particles with a diameter D<<3 pm negatively impact SCBA mortar strength. To enhance SCBA mortar
strength, increasing the content of particles with 3 pm<CD=<<32 pm and decreasing the content of particles with
D<<3 pm and D>>32 pm are recommended.
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Table 1 Chemical composition(by mass) of SCBA
Unit: %
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Fig.1 XRD pattern of SCBA
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Table 2 Mix proportions of SCBA mortars

Mix proportion/(kg-m ™)

Si0, ALO, Fe,0, CaO Na0O MgO KO IL

Specimen w/%
SCBA  Cement  Water  Sand
CS 0 0 500 260 1500
UGAsM 0 75 425 260 1500
EG4AM 0.04 75 425 260 1500
EG8M 0.08 75 425 260 1500
EG12M 0.12 75 425 260 1500
TEA4M 0.04 75 425 260 1500
TEASM 0.08 75 425 260 1500
TEA12M 0.12 75 425 260 1500
PC4M 0.04 75 425 260 1500
PC8M 0.08 75 425 260 1500
pPCI12M 0.12 75 425 260 1500

45.90  5.45 3.99  12.10 0.09 1.84 2.63 21.70

1.2 B&Lbi&it
R B A R R K R AR RS 1) R ) £ Y R 2T
4 E RIS A R b X R i K AT TR AL B

1.3 WA *E

G GB/T 1345—2005¢ /K I8 41 £ 46 56 7 ¥5 ) ,
K FH ESY—150A B 7K U 4 B £ i B {00 7 T i
TR B 45,80 pum fifi A% Ht Ry Ry 5K F LA—960A R i
JERLAR 43 A 43 B AT NOVA4OOE 4 4x [ 5l 1 3¢ 1



420 jeis

WM B % W

527 %

TR B I A S 4 530 00 2 T s K PR A% D 4 A F LG
AR GB/T 17671—1999¢ K U8 Ji b 8 & 46
7Y, % RSE R 40 mm X 40 mm X 160 mm [ b 3%
A I R it B U, I BT e R B R BT AT R
TBUTE T D I 1 e R A i, o P JE K BRI 3L 72 h
AZE KRG , BT 40 “CT 4 8t 48 W™ R A
AUTOPORE 1V 9500 %1 4 H 5 i 7R {36} 1 # K 0
AT FLEEAE 434, IR Bl S—3400N U 45 $ii At B2 WL
(SEM )38 i I b 35 (i SOOI 552
} #R5itR
2.1 BOEEF 3 7 i Tk A 4 1 A R

B S 500 oF S R R M ) R i DL 2 3( vk

Dy, i kiAe ). 126 300 W 8 A B BE 5 I 1 i K
45,80 pm i Ay AT UGAs ¥4 FrFEAK , 3 F Bl

T T VA K A0 A R R AR O TEA>PC>EG, Hip
w=0.08% {9 TEA X} i I URLRL A2 1) 4 Ak AE F B
U5 X TR 4> A F L B A B JE D<<3 pm.
3 um<<D<I32 pm K 32 pm<CD<<65 pm 4 ik & &
PI$R R, D=>65 pm [RLSURE B 5 FRAIG , v 0K (1)
KLAZ oA e T A AL £ b, Horf w=0.086 1) TEA i
D<<3 pm 1 3 pm<CD<<32 pm 1 41 0kE 5 & 2 T
KX TR MR L 35 A B R A 202 5 1
JRBY H 1w A, B R O PC>TEASEG, Hip
w=0.04% [ PC fff & i JK b 3 1 AR 3k 3] i KA
4.47 m*/g. iR L, 5B EE R EG 5 4T 2R
JE 50 PCAH FL, B2 e 24 Bl 5 50 TEA G 1 s R 00U
PRI 3 SR e b, B A w=0.08% B TEA #f % )5
JRE TS 0 A FEE S5 /DN R AR A3 A B B L 1T w=0.04 %6 1)
RFRTR S B S 37 PC X R K b T A $2 TR K

F3 BT X R AR AL 1 Y R
Table 3 Effect of grinding aids on particle characteristic of SCBA

Proportion(by mass)/ %

Sample  R/%  Ry/% Dgy/pm A/(m* kg ")
D<3pm 3pm<D<32pm 32 pm<D<65pm  D>65pum

UGAs 37.4 17.2 1.3 33.9 28.4 36.4 57.4 2.05
EG4 33.4 14.2 3.7 34.8 29.9 31.6 54.1 2.34
EGS8 31.2 12.9 6.2 36.9 31.4 25.5 53.4 2.52
EG12 28.9 10.3 7.9 38.3 31.8 22.0 46.7 2.82
TEA4 29.2 13.4 5.0 39.8 32.4 22.8 43.5 3.33
TEAS 21.2 5.3 5.8 45.9 35.1 13.2 31.8 3.67

TEA12 24.1 10.5 5.3 41.6 33.8 19.3 35.6 3.56
PC4 27.2 11.2 6.4 36.2 30.5 26.9 39.6 4.47
PC8 27.8 13.7 4.8 35.1 32.3 27.8 40. 3 4.30
PC12 28. 4 15.0 4.5 34.1 33.1 28.3 42. 4 4.25
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Fig. 2 Effect of grinding aids on strength of SCBA mortars
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Fig.3 Analysis of pore structure of SCBA mortars
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Table 4 Fitting and experimental values of compressive strength
of SCBA mortars based on particle characteristics

regulation
/./MPa
Specimen e,/ %
Experimental value Fitting value

UGAsM 33.9 39.48 39.57

EG4M 34.8 40.70 40.51

EG8M 36.9 41.37 41.46
EG12M 38.3 42.22 42.24
TEA4M 39.8 42.61 42.56
TEASM 45.9 45.28 45.25
TEA12M 41.6 43.63 43.69

PC4M 36.2 41.03 40.97

PC8M 35.1 40.71 40.79
pPC12M 34.1 40.49 40.48
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