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Research on the Control Technology of Harmful Impurities in the Recycling
and Reuse Process of Residual Electrodes for Electrolytic Aluminum
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Abstract : Although spent anodes used in electrolytic aluminum production possess significant recycling and reuse
value, the harmful impurities they contain, such as enriched sodium, fluorides, metal oxides, sulfur, and
nitrogen, can adversely affect the effectiveness of reuse and pose risks to environmental safety. This
paper elucidates the sources and hazards of these impurities and systematically introduces control
technologies and their applications, ranging from pretreatment and purification processes to reuse,
including mechanical cleaning, pyrolysis treatment, flotation, and high—temperature roasting methods.
The final research findings indicate that by reasonably selecting and optimizing technologies, the
impurity content can be effectively reduced, enhancing the reuse value of spent anodes and thereby
supporting the green development of the electrolytic aluminum industry.

Keywords : residual electrode of electrolytic aluminum; recycling and reusing; harmful impurities;
control technology; joint process

5=

TERUBERATAL Y, B B S TORME IH AR & —E AR, & R B 1 R R A, SR AR PE (8 A
FERCSRET, RMHPAE RS EANE, RIS (B, S ) | Smsier (8 . §55%) DU, Ao, &
XA G, W2 B A SRR R 7= R A R M R 22 At R B 0T o DRG0 L F B [T i
TR R A AR EOR, TR AR G I . BRRAE oA, DA e B B R L

—. BIRPEERENFRESEE o FSENIETRER T AR (AN AT | g
YA PRS0 A O TS DA 2B i R P ORI T 25—

HURER R A SR PRI V2, EEOR T iR Sk FERRIER, 55— Ae R i i R v S Ay oS R

ERPIREA BN A B Bt R B AR R BRI T SR, PR RIR T

Bto FEMKIT LA, FRSR o IR AL I ROk H A SRR R A R .

TPRIERR AR, T IRIRE AR A AR T S AR A T L LIRS ERRAEE A, BRI AR

Bz, ORI NaF | AIFs SS90 SRt R ESRIRTRR S r S it ls, JaFEmR e

o

EHEEA: AR (1995.08—) , F, Bk, TEEEA, k¥AH, BBITRIF, FFEKE; B8 TOFER

012 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



TIRE S S HAM TR AR RN, BETSE A i O B S PR R T
B REA IEINFAR A 53-8 b, BB B IR PR B o 1 e
iR, FUBRIENN, SRR A R A IR BRI ATE
AU TR M SR AR (0 SO0 NOKFE) |, MU
75, BT HRINEL, fEHHFREARNS MR, IR
BB IE S PR P AR A (o P A, (S AS2E 7 R TR P A REREAT
BEAAIEEE N H A AU ROt B T A F AR, LIS
Hom el e S PR 2

=, BROETRA RS R PR BRIEHR R

R BT WSO P R P ) 904 3 BT S AR R R R A S — T Py
&, CREEEE, TR R R R LB R A
I, BE R S SR AL BN TR I B e Bt . AE B AT, WA
MITIAL B A ARSI . RV BRI B S, W T Bl
AR FRIT

(—) NBEZAR

PRI EE A SR I T AU R = T B 1
RS, SR PRI A A REN . TRENE AR S ARG
E5, i, IRIhfiseE SRS R T A B T
O T B OR BR HUR TRAA 45  FTE ELIN 28 ph 2eA
TEVE TR PR BRI, IABINE R AR IROR, s &
TFIARAIN BRI EAT el IOV RIROR s w A TR R A
AT i I 2 R T, BRI R LRI A A R I FU R
RIS, BEOMZEOR A BRERI S AR, ITEL
TESCBRAE = H SR T T VZHUN T R EE T 30%—-50% (1124
0, B TR P EBFLBR A 2T B A L

(Z) AfRLbIERAR

PR B AR SO R TR BT i IR MU TN,
R R AR (AnFB A A LR SR AN LT RS
W) Rk, ARSI R B, — AL e 5 B
i1 7£600-1000°C, T R A (4 o i Hp e AR HR A AT LA B 8 2 i A
orfi, KA GO SR (W HaS, NHs 5 )
THE S AR R G T A ERRI AT, (HEAR A R B i) DA B
FE A HAR, IO B TR S B 0 E e i, ABAS s o
BE. MBS RO A VAL B S AR AT T AL R, &
SR, BRI S ERE T 20%-30%, HRE BT 15%—
25%, WEZHORMIARFEAS, A B s s IR AU,
DUBES M R A48

(=) LZEERAR

JIB B VRN, SR AL S0 5 e 1 2 ik A
AN, A AT e 4R R R, DA BRam. 3
W A Al A R R . iR . EURIR ST, TH AN
2= R AT R AN Aatr . i, SR T LA S Sl
TN, AR5 R 1) SiFs AT NaF S50
MWW DA fRek . S EAMY . 556 Bk, vk
AN Z IR R BRACRE S, JoHER TR PR I A i B 5

T RER . ERRSHE L h e, AR A SR
R TS5, wAE LB 80% LA EMSIR60% LA FI
EJEEM . IATTIZ BT B AR 1A, AR R
VAT, NS0 53, TRAE R i At v 5
BT IR G o

=. RS L EEEPNREREEZAR

G5 BB T BRI & — B FH AR, T ik
IR B, DA R TR I ER TR 4R, RERRAHE
RETAGE T IR RO . i Bl e I ZE A 4

(—) Bk

PR — P PR S R R T LA 2 R 2 SR
HIF7 ik, ZHRIRIIFRE 27, (2 m B 708 B HikTE
WE G SEBA S R 4 B SRR &7 8 S P e Kk
PR ZEMN AT, M BORINA (AnsE2y28 . IRImdess ) (£
HAFEMHK, REEZEY P BAS S AN, B RRs
B e P ESREE, VR MR T4 R 2 1 B
MORBLT, AIE RO Tk S EE AR, M
TR R 2R G IS R 2 7], B 5 1 b 7
T T—E b,

(=) mhiksk

A g v S A S BRI kR 2R, e
AR, HEEE R A O, (R 2 R R a1
LT, AT SRR 8. 7ESLPRE 8 FH ARG 1% & H A
YRR REENLSE, —RARSAR RER AR REERES , TR
WA RSB AR # 28T  i REAERE  . ARE
TF RGN, N TS8R m AR A AR AR B3, Tk
B E BB E 0.1% LU T .

(=) SiRkEEE

TR e v T T LA B 1 BRI E T R R (— R
1200-1500°C ) FATEMHE AU TR TRIRE, (AR 1 2R it —
BRI MREHER . HT R, BRI ESmEER
NSRS CFs SR, A et — o i<
R, RSN S S A R RN A AR A, T
TR R EGTRERITT eBR, SEPR b, AR R A B T DA
KRB P EETSR, BRI P 2B, REE RO
AR, AR AR B A BRI, B
IR RSt ELERE A e s

(/9 ) FBFIZERE

AT AT RS G HLVA TS BB Hh 19 2R 2 R AR BUR N
PUILH 2 SRR B HUAR R, BRI SCBRZR H . AR TR
& T 2 BB P i — SRV R < B B P A LA, oo TR
SEMA R H AR R e, BRI =Tl (TBP) 7EA
G, B DU RO BRI . HESRE T, BAR
FUFEBUL IIBR AR . PR PEr, (A HLETI B WORH A B Ak
AR, LTRSS IREEE B — i (s Y, DRAE N i

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 013



T72RlE | ENGINEERING SCIENCE

FHEEMIE ARG T ESH.
M. %REFAZERNREEHERAR

BT BN RGN B I, W3R AR R ERTT,
BN T4 S T A L, e S o (BAEFRA R, )
T TR A 7 R AR 1 2 R (AR, DA (R 7= R ik

WRF AR PR B AT R, BRI EA R —, HAm A —
B2 ELAERS I B B AE BHA  HERE . DR 7 Pl AR K B, &
S B MR B AR A I A, — BB, BRI AR
RERBI30%, DGR ZRR AN Z, HYGEER RS,
AL Y HOAR N — L0 CInBTa i fl . BEEEISE) |, BRI
A HAL A HERE, R MR 2R MG, B hINE B Sic
AT DAY AR AR R A, b sl N . &2 R 5
A, M UK RN R BRI, IfifE s
PR g RS FERT SR, (BRI R B AR, DI 2415
Eo AAMEERRE T, B R R RN R, SR
HE RN — AR RN AR, (R BEIR I S R T

YBRMUR F et I, T B f b (R & e, it
A BEARIERRRS (IR SR . PUS R St B ATEA =15t
FErf, SN R PRE A RN T 4, I AREI H
SRR RN A IO ; SN PR F AT 2 A, (AR
HIBTC M — P AT SRk, [RIINRBRE 2R B AE A
fibent i, —EE M TESR, WS R
FESE, NI U 2R RGP RE IR o ML ANA AT DAFERR R (152
M — 2 ER S, W SIC%E. BN B2%4, ek
JRIBE ARG

BT IR AR AN, BUE AT DU TR s . A
SRR e [FIREHL, EIXSE SR Y, 2Rl
TREE, GIANER &SR, EEEALE CAnFEEE.
IR ) | R(UAT AR il ek 1 F R IRV IR AR, 38
AEA R L BB A 20 A A SR AR, AT DA R 2%
HRAUFIAT AL AL, SRR & B, BEmidem AR  s
R

243k

h. 458

FELARAE P B TR S P R e R PP S 2 s — TR g
SIRMAGE TR, BRI | AL R A i A T
efefsil. FRTHUITE ., SURCBE . (2T, ik, Bk
L RS SR T AR SRR SRR T T2 AR,
IEHEUS T BIFHBRA R Bl BRIXER TSN,
B RO PO . . SREM . . "AEH
HRG R, SRS AR A TR O, X T BRSNS
FFRAKAENRD . IR A — 2R 224, a0
rEORBEREEL R . AL AR TR A Tk AR (It
FEARA, NSRS TH A i AR SR R SOR AT 5T, ol
PO RL T | AR EOR . B RB AR L MR I S R4
AR, HAu AR AR NGRS ZALE RS, BAR
PERTERA, WP IERE IR AR, B B SLIS B h A 2R Y
R B AR B AR R T A o AR T ok e B A
B, SHARBA AN, Tl RS, 2R ek
T7iks TR REACAEZ WG-S5 R T 2 e o S P M AR
MBS AR T A 2R, SCBL A ST, AR
TR AL AR ARG o [R] I RN 3 AR [ WACFE A1) 7 Il i
R A SO, B AR . 154, A BEEIF R
—IRAORE, DL R OR A BRI, ARG B S
FORRIERIE, D S I A TR I AR P 2 B ) U S S 2
R, HETHESIA T R T R A g . FRE B BRI T k2
FARLFI AU, RS AR AR P S e B T R e
AREERIBAR AT 2, BRAR, 2R iR Tl
FAZ R AN TR BT RR

(1A LT e R W AR A AR . FRR A A [RICR S - CN201922237194.8(P).2020-07-14.
[V PRk, XU, OO, & DU BRI SIS R IR R 5 948 (Cl// 85 i [EBREE A 2R U0E LR 2006:92-98.

[31 Bk . Heibsh AU IH R R AR RO ). 1)1 sz ,20093): 1-4.

(4] XUsdS . g AR R P O SR F 22 40T (). o B JEidie |, 2019(1): 250,253,

014 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



