55 46 525 6 1) SREIAXFZFIR

Vol. 46 No. 6 2025 Journal of Qingdao University of Technology

CORBRE R R AN ER B L BT

,fa)-Hiiél,Za,Zb , #%/J{’\F&Zaﬂb, * , ';%:E «E2a,2b , }’J‘%Z’&I , #%l«EZa,Zb
L 85 BT A R 5 TR 6 2665252, TP ISR R IE:
a. FREEHEME 5 USSPl 5K R S0 2 5 b, [ R BREE R 16 o 142 0 245 ) 55 IR 4 ) 2 S 3 %, It 100012)

T OE ORI BRI SRR AL KT L SR P R AR ORI T AR 39 iy 3 B e IR i il 5 B . 38
T FEPE YIARRAE R A e R B S R R B BORAE I A AT AR AT RO ) £ R i R e A AL B
KA LR EAA ., 2SRRI AR N R & R BRI EE T 3R Ak Sk T AR T B 3 B b i rh S AR AN
TR B 43 . BB TR EE I T B ok R R AN I A (R0 /L, B 2 L SOU  RDRE AN RO SRy el B0 T B
PIAH CaAl, Si, Og A1 CalMg, AD (Si, AD, Oy . B4R RE Mn>>Cr>Ni>>Cu>Pb>Cd>Zn #a#, H i
BT e TG LT Ca NI K Zn R RS “RERBE R IEHE, HE455 Cr.Mn K& Ni 3R T4
95% LAk, T Zn,Cd Pb K Cu WIFFE— 5 B IR PT SRS , 55 4 T V3 0 VR 8 34006 2 A 6k 2 0 6 ol b ofe 2 18
FEE KT (GB 5085. 3—200D F3Rk ,

S4BIR T AR AL s BRAE BRR s TR s IR T AR I R B v

B ES X705 SERERERS : A XERS:1673-4602(2025)06-0072-10

Study on the sintering mechanism and heavy metal transformation in
ceramsite production from secondary aluminum ash
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Abstract: To mitigate the environmental risks of secondary aluminum ash and enhance its re-
source utilization level, ceramsite was produced using secondary aluminum ash and municipal
solid waste incineration fly and bottom ash. The sintering mechanism and the evolution law
of heavy metals in the process of ceramsite production from secondary fly and bottom ash
were investigated through the analyses of thermal reaction characteristics, phase features,
heavy metal retention rate, leaching toxicity and speciation. The results indicated that the
thermal reaction process involves the oxidation of aluminum elements in secondary aluminum
ash and the volatilization and decomposition of chlorides and carbonates in municipal solid

waste incineration fly and bottom ash. As the the increase of temperature or the decrease of
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the amount of secondary aluminum ash added, the macroscopic and microscopic appearance
of the ceramsite shifted from being rough and loose to being smooth and dense, forming new
phases such as CaAl,Si, Og and Ca(Mg, AD) (Si, AD;O4. The retention rates of heavy metals
displayed a trend of Mn=>Cr>Ni>>Cu>>Pb>>Cd>>Zn, initially decreasing and then increas-
ing with the elevation of sintering temperatures; the retention rates of Cu, Ni and Zn were
positively correlated with the amount of secondary aluminum ash. After sintering, the resi-
due state content of Cr, Mn and Ni can exceed 95% , whereas Zn, Cd, Pb and Cu are present
in certain amounts in the acid-extractable state. The leaching concentrations of all heavy
metals meet the requirements of the “Identification Standards for Hazardous Wastes Identifi-
cation for Extraction Toxicity” (GB 5085. 3—2007).

Key words: heavy metal solidification;sintered ceramsite; secondary aluminum ash; municipal

solid waste incineration fly and bottom ash
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