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ks, FRE 2011~2022 4FA: 16 WK AE be i A AL +20%
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TCORAMIL b IR K A BRI AR R R Ay
BATRLARA . BACRAR, LB B R AR 1 RE 20122022 4 SERIRA BB ABEE RN,
GRS, H 85% LA I i UKL KL 4% 4E R AE 20~ Fig. 1 Changes in China's municipal solid waste incineration
125 pum2 0 =50 b X KK A Ak 27 4 an volume and incineration rate, 2012~2022

£ 1 iR,

& 1A, RIRERUEE CaO. SiO,. Fe,0,. ALO, Zfba%), i 50%~60%; NaCl, KCl %ih
%, 5 20%~30%. Hit, WREFEERIME CaO. SiO,. ALO,. Fe,0, %, FIFH% ., /KIEEHM =M A
SFRL, BATEMARI S . CORMER A, AMUBEARIT ORI BN E, REN D AR
KERIFRHPIHFE,

#1 BREOWXIRE{LFRBSS
Table 1 Chemical composition of MSWI fly ash in some areas of China %

CHCEE Al caO Cl Na,0 SO, KO Si0, MgO Fe,0, ALO,
g

UTH GT 453 215 9.9 — 8.2 2.1 12 0.8 0.4
A GT 546 186 8.5 5.7 5.1 2.5 0.8 0.8 0.5
IR GT 444 237 100 6.6 5.1 42 1.1 1.0 1.0
iR GT 381 180 1.32 — 8.6 5.8 — 1.0 2.8
LB GT 446 291 6.6 7.7 6.1 22 0.8 0.6 0.5
Jemii GT 488 210 8.0 6.3 5.6 3.8 1.9 12 1.1
KHET GT 384 202 7.9 73 8.1 4.9 2.6 2.5 1.4
bt Tl GT 382 — — 4.9 0.1 17.6 1.8 0.4 1.1
KT GT 45 318 72 32 5.6 45 1.7 1.1 22
B i GT 344 243 11.4 5.3 7.7 3.4 23 1.8 2.6
JEEETIT GT 615 177 12 5.9 5.1 2.7 1.1 1.9 0.5
TRE CFB 391 116 5.8 43 3.8 12.6 2.8 42 72
KEH  CFB 262 49 5.2 5.1 35 18.1 4.1 4.1 11.9
P CFB 353 1.1 0.2 38 0.4 17.7 2.8 2.4 17.4
A5EH CFB 166 103 4.0 8.3 42 215 3.1 5.0 11.0

PN 1] CFB 30.9 7.9 2.5 0.8 1.5 30.7 47 3.1 17.9
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Table 2 National and local standards for the utilization of fly ash in building materials

bR A iR BN B
GB 30485—2013 IR ZE INIRIAL B A I AT s o o K Yezs ph IR AL
- GB/T 30760—2014 KR 7 b I Ak AR B A AR A TPz pp IR Ak
GB 18485—2014 AT BB be s etz di bR Kz B IRIAL
GB/T 41015—2021 I8 A e s A A 3 W AR SR [t
HJ 662—2013 JK ez B IRIAL I R R PR R R AP H AR JKYezE MR AL
o HJ 1091—2020 T 3 ) A AR S e Bl v AR = —
Tl AriE
HJ 1134—2020 AEE BIRAE RS TS e RIBOR I (17 ) S
JC/T 2591—2021 KV FIAL & IR A R B AR R IKVezs P FIAL
T/CCAS 010—2019 KUz DAL B ORI SOk B IKBEF= Y
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Gl 7S T/CIET—058—2023 A B R beTC R TIAL FRE AR —
T/CIET—059—2023 A BB A BT TIAL B =) B SRAL Y —
T/CIET—060—2023 A TE R ORI BB AR —
I, DBI2/T 779—2018 Fe i be 2t A A VS RIS BE ORI B R RS (T ) [zt
DB32/T 3558—2019 A IE RSBSOS RS IR ARLE (T195) e

TR A FIAISCEAR H 3038 3 Pis.

R 3 WREMEFIRBEXERARBR
Table 3 Catalogue of technologies related to the utilization of fly ash for building materials
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TR B R 20% UL, AR EAb e, RN E AR /N, I TR SN EEY gk
VETALIE, RERSA RN KR EER i EREARGER BP9 A BRI AT R T ORI K BERCR )
SRR, YRE R 301, KPR 20 min, X} KIRHEFT 4 UOHBERT 1 YR, KISURESF, KK
PASHEIEE 0.59%. B BT & BUKTERHE A CO, RIS NAR R A pH, fedtxEa T n
1k, $EE ORI A 555 U E P o S B IR B pe R Tl B/Ryu ke stss, Aaidbat
ANRIHEIX IR F AR, K TR B AR, A REPAIEK K PR <0.5%. KB FEEA
fAjBR . 40% . ROREEM, H CBOKERM IS A S R, AR M2 55 | e — sy, i H TRk
U8z, AMIREE, S OBOK RS B0 SR B = A U T AE R

KUz HATRE S . SRR . S BREIAsE . O HE SRR, SR R AN B R B 5K,
il AT R KR ZES, [FRREK KT G EE A EE L, AX)TF Hg. Ba F Pb S5 AME
R I AR R R A 2200, 1 AT X R ROK TR s DA AR PR e AT T ARG oY, S5 EH,
Mt 99% M H 48 R A LAE K IRBVEH T P s 2 o skl S 08 e A w] R K e 2 2 r=2 Wb )b
BOCKER 5~6 th, AHARHY 39%~4%, P /KRR M E SR & 8BTS OKJezs DRI AR
PIEARIE) (GB30760—2014) HRRIE, 7Kg iasa GRARERREKIE) (GB175—2007) A XZEK,
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Fig. 2 Typical washing-cement kiln co-disposal fly ash process flow diagram
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WK EA S0, fl ALO,, WLISI5Ye . A SR ENR AL B A AL, ERRs A AT K
FE S RIIRE (29 900~1 100 °C) &Ik, 7rmibesd I EIARmORE & A ks SEE1ER, TEREeE L H A
B R e iR, M & S R AR A R ECE T Wy dids b . ZREIEER R HER TS YL
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Fig. 3 Typical fly ash to ceramic granule technology process flow
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Fig. 5 Typical fly ash low temperature pyrolysis-washing process flow
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Table 4 Comparison of various MSWI fly ash building materialization technologies
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Exploring municipal solid waste incineration fly ash: characteristics and
building material application pathway
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Abstract  Municipal solid waste incineration (MSWI) fly ash is classified as hazardous waste because it
contains dioxins, lead, cadmium, mercury and other harmful substances. Promoting the safe and resource-based
management of the fly ash treatment and disposal industry has become an inevitable trend of development since
the "14th Five-Year Plan" was implemented, with the concepts of "zero waste city" and "circular economy"
becoming more profound. This article analyzes the source and characteristics of fly ash, sorts out the pertinent
standards and specifications for the use of fly ash as building material in China, and analyzes four typical paths
for utilizing fly ash as building materials, including: Washing and co-disposal of cement kilns to produce cement
clinker, high-temperature sintering of ceramic granules, high-temperature fusion to produce vitreous, and low-
temperature pyrolysis-washing and production of gas bricks. Furthermore, this article also analyses and
evaluates the four building material uses in terms of the technical principles, process routes and applications, and
provides an analysis and assessment of the situation. The technical principles, process routes and applications of
the four types of building materials utilization were analyzed and evaluated. Additionally, the main problems to
be addressed and the future development trend of fly ash building materials utilization were discussed.
Keywords municipal solid waste incineration fly ash; building materialization; treatment and disposal;
utilization pathways
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