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Review on transformation behavior of heavy metals and

phosphorus in sewage sludge pyrolysis biochar
LI Jingshu, ZHANG Yuanyuan, WANG Lanhui, LI Yanlong, LI Rundong”

(Key Laboratory of Clean Energy, Liaoning Province, College of Energy and Environment,

Shenyang Aerospace University, Shenyang 110136, China)
Abstract: Large amount sewage sludge (SS) is produced from the wastewater — treatment system,
which contains many microorganisms, organic pollutants and a variety of heavy metals. In addition, it
also enriches nitrogen, phosphorus, potassium and other nutrients. The safe and reasonable disposal of
SS without secondary pollution has become a hot issue of current research. Traditional treatment and
disposal methods of SS include landfill, incineration, land utilization, etc. SS pyrolysis is expected to
become an efficient and clean treatment and disposal method in the future. It has attracted extensive at-
tention of researchers. The basic physical and chemical properties of biochar, the migration and trans-
formation of heavy metals and phosphorus and the influence of additives on the SS—pyrolysis biochar are
reviewed. It is found that the additives have the effects of optimizing the basic properties of sludge bio-
char, fixing/removing heavy metals in biochar, improving the bioavailability of phosphorus. On this ba-
sis, the research direction of further study is prospected. It is of great importance to using model com-
pounds to study the co—deposition mechanism of phosphorus and heavy metals during sludge pyrolysis,
and provide theoretical support for the wider application of SS—derived biochar in soil amendments, ad-
sorbents, electrochemical materials and other fields.
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Table 1 Basic properties of biochar produced by SS co—pyrolysis
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Fig. 1 Migration and transformation of phosphorus species during sewage sludge pyrolysis

1.4 FRIFIXG S e Py £ ¥ % B 220

FETS Y s i B AR5, il RABE— 20 f
TS UA Y B VERE , H I FLER 3 39 56 1% B fiE
TN X 4 A A B E BOR  Li SF N SE
MR SR AL TR B B TR X T e 3k A= Wy A ok
Ayl 5 20 i o 1 AR e 3 T AU ERE T IR A
e, GRS | N TR AR TS 3 A X A R
AT FLRR A= e e 0T 40 A% FUBAE 7 &
15U A e i) i A P S IR B2 KOH. A8 16

4

A, AT A= Wy o WAL BRE5 A8 o3 A, O F 5 2B W)
BCEBEM ARG (RIS R 2 ) , N4
o A R W BTSSR B L Xue S5 A2 IR
A KA1 (CaCOy) 55 e 47 A [F] L9 1R & I 44
fift ARV A TS Ve A My i HAT AR A FLBR A5
XA B B8 (IR B RE 5 T3 PR Bk kAR
Wy pcads al UL AR A e 22 R WS 18 2 4R TS e 10
I,

Sun % AP B, WS B ME fEAL F) CaO I



Fe, O, AT LK 55 42 J& LA fy 4 1 7% X 11 7 6 26 1 o
Hh G IR R R AR, A A RIS b 3 AT
H CaO W TEREE T Fe, 0, [FE} CaO B H F|F
B BEHVRIER I [ 2 T Fe, O, A R 4R Y
[, 32 i T I AR 5 ) S R R Y 4R
TERERGE LAY . BRSO CaSOMER
IINFVE & T R ERES /15 e AR Yok UE I T AR IR
%00 [ B4 JB B AT AT PE . CaSO, 5 ML YA
file 7= ) S A= IR, %5 4B B CaO | Ca, CaCO, I
Ca(OH), %%, XL En] et £ 8 48 L A
ARG I AE ) I & BAE WS I &R 2.5% (it
AYR0) PRIREE R 750 °C THEEEF R 2 °C/min
PRIRESTE 15 min B, AEP) % TP E 4@ Ph Al Ni
()R FE AR, IF BB IR SAETE , KA
WARKFEM, Lin % @[5 R P HEM Ca0, &3
4 a8 1 R B W] S AR ; [P CaO fi i Al
JRATITCHLBE NALP [0 BE 25 55 WA 0 W) ol K A1
T AP (4 Ca,(PO,), 1 Ca,Mg,(PO,) %) i

ANNESEZROF

f | (Ca0, CasO,, CaCO&)

fb. Tang S5tA5 2] T AR Z5 S, Ml 1IA 2 7T BE
JEH T CaO &) 5 RBERRER 2 Az O, DT Az 1 [
EWYIIRA X, Xia %57 LB, 1675 Ve R i
FALW) (PVC,NaCl, CaCl, , MgCl,) J&7 , T 4 J@ i) 2=
BRI IR 110 5 ik 2 ) i 4 5 X U R P AN [ B
&8 5 5 AR A G558 R KM BT, T
TR B BRI ; I & BUE I MgCL, HRE & rhoiis
B d5 i BV R XA T Mg, (PO, ), ITE AR,
Mg,(PO,), .Cas( PO, ) Cl F1 AIPO, i 4 1% 1T fig
BTReETEEYRTBENAERSE, X5
Saleh Bairq % A OB 5T 45 S —2L, €17 ( MgCl, FI
KC1) X 75 ¢ FAb B 7 v i 1 98 1 25 B 2 48
AT AR O, o AS [R]85 56 345 o 0] R 52040 75 X6
15 U R b AR bl N A R Y S e dn 81 2 B
TR o SRS LIS ) XE AP A R I i HIL B
SALT X 43 8 L BR A R WL DL K S 4
J& FETOR A 5w AL ) o AN B BT, T DUIR AR
e

¢ EERENARES, RIERERFE

+ ESMIESRIRIBRIHE
& STHINAIPEIAPHSFE(L
A ® A @ q-
3 5 5 P ® b
SRR 0 00 —F 0

B2 AESERMFAMEAFNFTRABIEPBINESENZW

Fig. 2  Effects of calcium—based additives and chlorinators on phosphorus and heavy metals

during sewage sludge pyrolysis
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Table 2 Co—pyrolysis of SS pyrolysis sludge with additives
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