20264 11 A | A I R A= 557 % 21 W)

doi:10.6041/j. issn. 1000-1298.2026.21.013

KFR-ABEW R MBRBRADRNF1EES TIE
i A AR 3R

KHE wUls HEXT FRW W OR#EH Ik

(LR REER 2 SRETR S 2 e, R 2500615 2. A2 K2+ RN E PRAT5¢ A e, %31 518000)

TEE : S Hi 2575 U8 SRR S SF AR Tl Az B P B AL e (6 R T [T B B T 40 R R UK U (SAC) FE IR 1
Al WU SR T AR T K R TR A AR R AR T IR A A B R 0y IR A R R, AS B 5E LA I 24 V5 U8 5 R R B O JERL,
K HIFE K B Ak SR & A T 200 48 K B2 A ) e (HPB) O H AR Sy 4 (2L 2R 40 8 A SAC BV IR, RGEAT AT
HPB 58 (1% 3% 5% ) S 03K J1 2316 KAk SR 5 v 09 52 i, 3 a2 B A48 B 9F JF R 150 WK R &k 1 18 7 34 52
¥, A R EREDL S XRD (TG SEM S W R1E , 38 /5 HPB X} SAC @3 et HLH . B8 s B R .0
JESR RS HPB 48 1 A9 36 0 2 W e T & 5 FEAR A a4 1% HPB 35 6 55 11 F §0 Hs ot 8 f &, HE 28 d it J& 8 3 5K
48 MPa, B N2 HPB FYX BEALIE N 9. 1% 53X F 22t T7E SAC RN 1% HPB W] ZE £ SAC Hb 3¢ i LI 45 1L 41 1Y
A AR HE S I K AR R N R S AT [ B 68 4% R A e R 55 T i A M T R A, T DA D S BOUL 45+, DA i HPB —
SAC 1 WP MG IR FE B 5 . TIRAB R 40 B 45 B35 0 . 28 150 W T BB 3R )5 , HPB — SAC 1 703 Yy o 45 26 B A1 L R
H1.09% , S EAL T X ALY 2. 35% ,HPB — SAC 1 #h 3R RWMAUR M6, T RIVE 5 B B SR, By 2= M ne T B A
FEJ5 24 30 R TIRAEH . HPB R 08 o 40 il 5 00 A i B2 AR K IR ALFLBR &5 4 RN IR IR AR 8 T8 3%, W & IR T+ b4
i R R A T RE T o ASHIFFT 52 B 1 22 R PR AR W J5 (] T ) 8 ) 8 T ) 9 4 K e b R 1 1 B 5 AL R B
A 5 U6 RS A W [ ) Ak U I AR M TR R B T I AR T KR R I 1 T U A R £ IR il i
SRR R S HOR S8

K@ Y WS R AL s B BARRRELT R . TIRIEIR i
FESEE: S26°3; X712 XEEFRIRAD: A XEHE: 1000-1298(2026)21-0139-12 OSID . 5¥ i

Effects and Mechanism of Hydrothermal — Pyrolysis Biochar on Mechanical
Properties and Dry — Wet Durability of Sulphoaluminate Mortar
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(1. School of Nuclear Science, Energy and Power Engineering, Shandong University, Ji’ nan 250061, China
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Abstract: Aiming to realize high-value utilization of biomass solid wastes such as pharmaceutical sludge
and fruit branches, and improve the service performance of sulphoaluminate cement (SAC) in sulfate dry
— wet cycling environment of coastal agriculture, tidal flats aquaculture, and coastal farmland water
conservancy projects, hydrothermal — pyrolysis biochar ( HPB ) was prepared by co-hydrothermal
carbonization coupled with pyrolysis. The effects of HPB content (1% , 3% , 5% ) on mechanical
properties and hydration characteristics of SAC mortar were investigated, and 150 sulfate dry — wet cycles
were conducted. Results showed that the compressive strength was firstly increased and then decreased
with the increase of HPB content. The 28-day compressive strength reached 48 MPa at 1% HPB, 9. 1%
higher than that of the control. HPB retarded early ettringite formation, promoted late hydration, and
optimized microstructure. After 150 cycles, the mass loss of 1% HPB mortar was only 1. 09% , much
lower than 2.35% of the control, and the performance degradation was delayed by about 30 cycles. HPB
significantly enhanced sulfate resistance by inhibiting excessive ettringite growth, optimizing pore

structure and reducing sulfate ion penetration. The research result can provide a scientific basis for
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biomass waste recycling and green modification of SAC mortar in coastal agriculture, tidal flats

aquaculture, and coastal farmland water conservancy projects.

Key words: biomass; biochar; hydrothermal carbonization; pyrolysis; sulphoaluminate cement mortar;

dry — wet cycling
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Fig. 3 Thermogravimetric curves of mortar with different HPB contents
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Fig.4 XRD patterns of mortar with different HPB contents
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