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Abstract

Recycled concrete powder (RCP) is a fine-grained by-product generated during the crushing and
screening of waste concrete and the production of recycled aggregates. Incorporating RCP into
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mortar can promote the resource-efficient utilization of construction and demolition waste and re-
duce cement clinker consumption. However, its heterogeneous sources, variable composition, high
water absorption, and limited latent reactivity may affect the pore structure and transport behavior
of mortar. This paper reviews the sources and composition, preparation and activation methods,
fundamental physicochemical properties, and durability-related mechanisms of RCP, with particu-
lar emphasis on capillary water absorption, chloride ion transport, carbonation, sulfate attack,
freeze-thaw resistance, and drying shrinkage. Existing studies generally indicate that, at low re-
placement levels, RCP can refine the pore-size distribution through filler and nucleation effects,
thereby reducing certain transport-related parameters. By contrast, excessive RCP content or in-
sufficient powder reactivity may impair resistance to water penetration, carbonation, and freeze-
thaw damage because of the cement dilution effect, increased pore connectivity, and microcrack
development. Mechanical activation, thermal activation, carbonation activation, and the combined
use of RCP with supplementary cementitious materials are the principal approaches for improving
the durability of RCP-containing mortar. Future research should focus on raw-material classifica-
tion, validation of long-term service performance, and deterioration mechanisms under coupled
environmental actions, thereby providing a basis for the reliable application of RCP in mortar. Un-
like previous reviews that mainly address RCP preparation, reactivity, and the overall performance
of cement-based materials, this review specifically focuses on mortar systems and further estab-
lishes links among RCP activation pathways, pore structure, the paste-fine aggregate interfacial
transition zone, and durability deterioration mechanisms under multiple coupled factors.

Keywords

Recycled Concrete Powder, Mortar, Pore Structure, Chloride Ion Transport, Carbonation,
Freeze-Thaw Cycles

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

P A VR AN (0 T U AL R F S AR BRH R B A R 1 R R B VIR 0% . Yao 5[ 1| 7E #4738 4R i, RCP
AR At Bk 2H 23 BB SECREFH T /K 8 2544 8 Rocha AT Filho [21/0 R AL SiR ik, N BUR 24
BIRIR AbEET7 AR S5 M A L R 20 0 Zhou ZE[313E— 20 MAPRIACHE . e R BRI FH AL # FE
947 FAERCR BT LRk, UEH RCP i AME VT A 75 228 SLAE JEORHRFIE AN FLAS 14 23 A R B Al 1

DA LRR[1]-[3] EZM RCP B &AL FE PN RAEK IR R L & R R R IT, BN R
HHE R . R IRAIREE L, RO D SRR (O H R L RO L AR - G R R X L K 2
AR KA A 2 R BB AR A PR . X BT LR 7T, ASCRAE RCP b3, fEAER AR
Vo W BE A R R b, IR CTRIRER - TSR - A AR - AR (B, RS
P RCP X BA K. S T4, Bkib. SRR R0, VRAVRICAR I SEm, JFE siPRR Ak - 40k
TR X & 22 A A S o 7EA ST R AN AT I SCHRIE BB, AR 2430 B Ol RCP S fb AR
b AR AVER) 2 A G AL AT R0, DLBHIIUA DRI S, Bl % 5 2R AL
i

/o

EBBIK BT R VB G EUHEL, RCP IPERE BTHLIE T 5. #1412, BURIES. (LA
il EERR T RUALE S B ERER, WL TR, R M ILEBAL4] [5]. Bk, &f

DOI: 10.12677/hjce.2026.158201 59 +ARTHRE


https://doi.org/10.12677/hjce.2026.158201
http://creativecommons.org/licenses/by/4.0/

W34

AR ERIRUEM] T RCP (BRI /7, (EFLR ANE VP 15 75 M2 Fabn A0 22 HLI f L T

T ERWEFEBUR, ASCUL “ERMRFAE - TR AL - I APEM R 7 9 EE2k, X RCP SEMRD SR A
PERERI AU B HLREAT 40k . SCrbols “ FRARIREBE L4007 “ AR B A “ RO 7 SEARIE S
4t RN RCP; 25| FISCHRES Sy« 10 5k BR & IR R R AIR I, D042 SRR oA R B AT Ui 9]
NRIES R IE FRIL F,  ASCHE S| K Yo 9% Bt F FT I B i b s sl Ie i &, IR R8s R AE N
WhIALE A BRI EAIE S, T AR B SE T Rb IR A58

2. RCP HIEIR, FIFEEREFH
2.1. RESHERER

FoRUERI 7y, RCP :A0HE PR SR e A 0 70 406y A B R AR P B 4k . TR ARD SOk A TH 4L
IKUEFARN - Xue SE[5 ] 4 1 RCP HILLBAFAE L2 Hxt /KR S AT RHE BEFIFEM N A FISR IR A £E CaO
SiOz2+ ALOs. CaCOs KIBRAR KM= W& B T7 1 727 U1 & o T8, IHEEL/KVe AR & S, R AT e U8
TR s RN BB AR B A L BB iy, PSRl 3N, ik SRR A AT R

IRER AR A SR T — AR R o AR ARG Ik . R iR DL R TR B -
TR AR ARIROKYE . K EANE ST ZE RO, BRife, A0 IR 2 3L RSO SR I RE 6]
[7]o [Ht, RCP 7ETRERFHATRIBEAT IR 4>« BRAAEAR MR, HARIEIEE. FARKBELAESTHE
AT

22. BIESEHTTE

RCP Wl %10 & EFERE . 0 BB BB RS D, HUbiok B nT 32 s gl E f R mAs, 1
SRIA TR RN 5 A RN s (ERY B L R S BN T K . ORI R XSG I BEFE . Zhang ZF[81ELEC THLMR. 1k
SHAPGEATTIE, 4R A EIEA T AR SR FE & EAEEZE R Gao ZE[9)MHLU - (B4
SRR, 279 BT 3R T IR VR e R AR 1) KL AR 1

BRAUSE AL AE, FAEAE . B AT RN BR R SR WO B2 38 51 RCP R BV B8 WL 42 . Kim T Ubysz [10]
ISR R, 22 ORAE R FAGE A T 5038 T A R A D il B R A R 1 S R s e R P I e B i £ A B
T4 RCP UKL [HI 4544, #AAb 355 B R SR IR 1) in [5) 4 FH At RT3 i 13 AE 2000 ZE AR IR Rk v 11 Js
GIRR[11] [12].

2.3. YIEEAFESEE TN

MIBAGEHREE R, RCP ki 2 BHRS. ZFUES, HWRTIAFIR K R A & T RIS A4
HELZAMUYEFE CaO. SiO>. ALOH Fe:0s, H WAIMHEFEIT A A9, R C-S-H HEK. Ca(OH):
DA Kb B AR IR A BT (5]

RCP 2 &GN B G R, AEAKIEDUE SR ECHN . TKEL., AkE. J5T
TE. o E. DML A ANV G [ 2] FERAETTVE B, XRD ARG AEAE, TG-
DTG Al % Ca(OH).. CaCOs 454 /KA 4k, MIP U B A A5k AR 20 AT WA B T4 7 FL A5 ) S 1 34 4
WAk ASFESRYE RCP (MR . 35 PE KT KON P v A L2 1.

3. RCP M3 E A EERIRND
3.1. T{Et4hE
RCP Sftibdg TAEMERERISEI B RAE . BRI SRFR K R . Wu S5[7)10F 70 T RIRE L - #5R

DOI: 10.12677/hjce.2026.158201 60 T AT


https://doi.org/10.12677/hjce.2026.158201

R %

Table 1. Typical characteristics of RCP from different sources
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Table 2. Effects of RCP content on the major durability indicators of mortar
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Table 3. Relationships between influencing mechanisms and durability indicators
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Table 4. Comparison of methods for improving the durability of RCP-containing mortar
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Table 5. Major issues and recommendations for research on RCP-containing mortar
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