H3TEHIM BE WO 5 R Vol.37 No.3
2023 4 6 H Energy Environmental Protection Jun.,2023

PHE HITLRFHZ RREHA IR FEEFIFARTHIEZFF
BEHFFFHTIAREMFFESRZFT RS, REHTEESERRE L2802 K,
TETGAFFRE Wi HiLRAT LS 2% R (Waste Disposal & Sustainable Energy) 4
Tl & (A F FIR) (B IRY ) FFREF TEANFRITHER S RAE B IFF
AR R AR, 646 A E E AR AR T e dn b | B A o AT
ARBEAYTRELARNSF, AEEHTERARMAFZALTAR HARRFALEERA
AHMBITE SRR B REAZLL CHHEA B F 30 £, ££(Small){Journal of Hazardous Ma-
terials) { Journal of Cleaner Production) { Waste Management) 5 2R 3% 47 3%, & /K -F #1 F) & & SCI #& L
W&, 25 1 ZRARFTERLESSHFEARART R —F% FE > FHSEREL T F
ot HRRAEL AEZZTRAKRRETHBE AT L S L LT AR FLAAZH RS
FRFR L IAE AR RE R BURHMAT BIR S o MRS,

MRS, sRAA, WHAAE. AL ARSI e rh A FURE 4 2 T PRI AR A R AR RO F ST R[] fiE
WA BEART, 2023, 37(3) : 118-127.

YANG Guohao, ZHANG Bennong, HU Yanjun. Research progress on the generation of environmental persistent

GZEIERIEIvIReY

free radicals on the surface of fine particulates during the combustion of organic solid waste[ J|. Energy Environ-

mental Protection, 2023, 37(3) . 118-127.

A3 BL I 4R 58 o A v AR 9 4 1 BA 58 T
51 b 5 A By 5k i
WBE, KAK, HBRE

(T KF RE53H TRFLAT, 3z 4N 310023)

W . 2R354 A% 8 w2 (Environment Persistent Free Radicals, EPFRs) £ —#rF 2 sk B A
R MR BRI T Rt A AR R E IR A AS . EPFRs T8 i3 A AL B B K
JE WA LA A LR AR A R 4 RS R, B AT B W SR R AT e A2 EPFRs 69 A
RAFRAEA TR TN, AWK A P EPFRs #9 & mALH] | iZ 424 A % 82 T MR 3
¥4 % @ EPFRs 0948 2 AF 50, 1 2402 T EPFRs #94F £ B L Aml 547 7 i, & 5328 T MR R
Bk Mk & EPFRs #9545 48 it 8 48 B ALIE R &, EPFRs # &£ R AL R A& f= K B 5 9
R & AF EPFRs 89 % e, 3830 T MR /R 2 R FLR E AR E X 1) T EPFRs 99 5 /8 T it 42
FREBT RRMEFR T &, 38 % A ERSER T A A IRAR L 1T 028 B AL 12 WK B2 TR B
¥k B85 F B P BIVE A 4T A 2 3% & EPFRs £ AL 09 & & TAF, 42 MWL o F R A
1% EPFRs % £ 424 694208 WA, AR A AUE B B2 A2 EPFRs 89 £ R4 $ 34 77 @ F iR 48 |
KR MR SRR M B W B it R 2R AT AR

FE 4S5 X701 SCRRARINAD: A M ERHE1006-8759(2023)03-0118-10

Research progress on the generation of environmental persistent free radicals on

the surface of fine particulates during the combustion of organic solid waste
YANG Guohao, ZHANG Bennong, HU Yanjun”
(Institute of Thermal and Power Engineering , Zhejiang University of Technology, Hangzhou 310023, China)
Abstract: Environmental persistent free radicals (EPFRs) are new environmental pollutants with long

half-life, stability and persistence, and have serious environmental toxicity effects. EPFRs can be
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formed in the process of organic solid waste combustion through the thermochemical decomposition of
organic precursors on the surface of environmental media. At present, the research on EPFRs in com-
bustion process is still at the initial stage. In order to clarify the generation mechanism of EPFRs in
combustion system, this review systematically summarizes relevant studies on surface EPFRs of com-
bustion source particulates, briefly describes the types of EPFRs and their detection and analysis meth-
ods. The distribution characteristics of surface EPFRs from combustion source particulate matter, the
formation mechanism of EPFRs formed by transition metal redox, and the influence of external factors
such as oxygen content and light on the formation of EPFRs are summarized. The formation and evolu-
tion of EPFRs under different temperature gradients are discussed, and the future research directions
are prospected. It is proposed that the competitive reaction and synergistic behaviors between organic
precursors and transition metal oxides on the particle surface of combustion source under multifactorial
coupling are important to reveal the mechanism of EPFRs generation, as well as the core content of un-
derstanding the evolutionary control of EPFRs from the microscopic molecular scale, which is expected to
provide direction and basis for controlling EPFRs formation in organic solid waste combustion process.

Keywords: Incineration; Environmental persistent free radicals ( EPFRs); Particulates; Transition

metals; Precursors
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