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ARIE) 2.3.9 —F; “BHARA” ZXAE GB/T 20861-2007 (& F 7= & B A A AE)
2.10 (FAEAA: dEF=GHATRE, EXREENRMBERFAANLE, EX
BEMREENERAA D A EB%k, #HATHFR. BE. 2%, HRBES0E
HERE T L.

AR, R ELELLE T EAENZ X GB/T 34695-2017 (& 5+ it b % e AL
BABERE) 2.3 X, AFEMEMTIH,

(m) $4F BHREX

GA—RER, FHERK, AREXK, Z2EX,

(1) —HEKX: FREERHEAMRE. 2%, THCHFNFE GB/T 39224
MBE K . BRER 4K 42 R |H ot EORU A F R B\ oAt B it 45 550 7 i JLFR K A

WH: RE (BRERESLF (2021 O ) o (ERES 2 ESRDET) ,
FEHBRAAKE BT AR EY, b EOR A A TR A A8 BB K B e &
FMEEV AL, FHUT BRI E . ACRR o BB R 4k 52 K |H o R & E R T2
BRKE R DRI, REeFEHebEE. 2%, ShfbFEk, AR EH
BLAF 4 GB/T 39224 Mok, FEIBT4H T 3 M ER ik, BIANARNE. 7&K #2460
ERNEGNE, BN ETEL, A, TEME. PREEZESTHN, (HEX
RN W T ik R FAERBRMASY T EAINELM L. RoWEIHER, AT
F O e vk An PUER AR R A Ao 3 A A 77 vk B AR IF LI K A

(2) HHER: BER 458 K |H &t A B 7 307 6 DB44/T 1369 MU .

P : DB44/T 1369—2014 (& IH e ot B YR AL 22 373t BE SR ) M€ T % 1T ol o TB1 i 4
B R RER PG FE AR R —RHEER, BEUFR., AAER, AH
R, o RNK, EFRHALERX, EERXHRIT. RE. hLkE. BALE, BF
Hk. FREER, FANEARET RABELALHAER (—REEREX. RE
ABEX, BHRAENX, 2BRBEXEEALER) NEFAEANEER. WEMEEN
WER, NRERR. RARERS, BREFUR aA RS VAT, HHHEK.
FAR. BN A GB 8978, GB 16297, GB 12348 M H <% . N A& ME R %

LAV



FNARERG, o RIHEME R —EHEE, NAEHK. BE. HWREEEZS
7 47 4 7 o

(3) ANRER: BEFIAAY NI &F L AAR, HE AR a8 #H R %R %
HE HE RN, RREL, ZAREEMEEEK,

(4) RAER: NAEAYS/T1174—2017 % 6 R EK, TE5 AT ey 8 K% i .
A5 T 4 A B B R A ST/T 11798 4. 4.4 Fn 4. 4.5 WE R, BR¥ REtEE
1 Bl K27 & GB 15603 #Y BE 3K o 7 IR 2 [ £ Ak B 7F A (T 574 e A PR & 1804 b 52 AL )
HH AT . R A X% GB 15577 WML E #ATEE., WRHELLWIEE
&N RELAETTE.

Y YS/T 1174—2017 (% |H st B o -8 R R L) % 6 EALE T B 1E
E.EBHAG, BAREMTKWER., BREK. EAAE, TP RAREEE
W, LA (IR VAREEFELZL2ME) (RNAEEHL £135) FHAREH
AHXEKR, TLFFRARBORY, HHT AIKEFAE R I 52 % E oK,
WEA AR X E IR GB 15577 WAL #ATE R, AREAF P EIBmIBIZ, MR HR
B R LETREHTAE,

(Z) F5F AAMNEZRE

(D ’Al: EZEFLNR k. £%B%)  $AHEA. LaNNBRRNE,
FIT 4 L B9 IR AR L 4F A A8 R B Tk 7= o A

PH: AFLHBTREANEIFHAENRA, XPRETIFRANF LR G
B, #H®RE)  ZEMAFEMA; AEIFEANGHRBRNE.

(2) NHERE: TEGEHHEAN. RBEY. 28N, TN, g RE. E
B, RNEE. WHEEE., FAAERXE., EARERERRERERES, FifE
RN B RE NI AR EERREREANE, HEAF T A=A,
H&AME, WEIK.

PH: A TRIEEZERIZLBN LA EH, NEALTLANERE, HE
BERRRM T EFBa A, BRAFER I LR RESTEFEXR, NERE
BRI RZRAT R, FRARN, LT HEATFH A B MR &7EE:

k3 ITZRBREFEEL

eiaa IRk FERE

b
)
=




eiaa IT¥ R FE]RE
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7. JUIR CHERE

8. it & ERA, BFEXE

9 a3 BAKRBRE, RAXRERE., REKERE. WFERE

() F6F BREKRIY

BETIVRE. TZREURTZEMFHMERSE,
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(3) TZEREAFMER
B R MR A B T2 S BRI T %
x4 BRYERHEREEERIZERNFHERERLE

Fe IERtE TZERF M, REX
‘ #% B GB/T 33598. 3 By Bk AT A |, ‘B3E 18w BE IR o i AR

1. T NN

N S

WA EERAAAE THT, HERTEAIARFH#HAT,
2. TR AR EHAT RN, FRE DT 5%, B+ = AN EA

L@ AEEFREFLE,

LLIRETE®ET 600 C;
3. AL 2.8 EAHEKT 2 h;

.FERE. AR, REAE, FHRENTET 99%.

L B R E/NT 0. 25 mm;
4. EER 2. 4. 4870 F W EE B KT 95%;

3. B o B R KT 90%.
5. ZH L ZHERATHIE (L. BERE) Fef (XEaKkE) W
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AR, FHRE R R AT 54

a) THLER (LAHT) WE: 0.5 mol/L~3 mol/L;
b) By A (PAH,0,3) #E: 1 mol/L~10 mol/L;
c)ZHEE: 2 h~8 h;

d)EHEE: 60 C~100 °C;

e) EWth: 1:2~1:10;

f)##EEZE: 50 r/min~200 r/min;

2. L EFWEHEEKT 98%.

6. Tk /
1. 5% pH # 3.0~12.0 Z [ ;

7. TIE 2.8 F 7 60 ‘C~95 “C3¥HW;
3. JLERFE A 0.5 h~5 h,

8. Lk /

WH: EETFENRE S0 TR

D sk S8 FHEMERRSREPEET BRARE, FLEETHERFLRE,
WIRATHLEFE, famd B ZAEEE, JIRKR. BESEHRLE, A
TR A L R AR VR s, AR L GB/T 33598, 3-2021 (2 Jil 5 77 EL i B UK
FA BAEAR £3HH: KEAE) .

2) B AR B R H B E A AR A RN AR R E e B A R
ME—HENTEEREEERI L RN NEE,

AARP RN LR AEET R, SEAKE/NT 15%, A# o HEH
b, RABATILE, RREEH E 3~5%. HEREKET/NT 5%

A A A R E/NT 10um, WE], B ARG AR E TR R ER,
BAT LW ERELT AR ZHER ERETLFHRE LA EE — K AT 2mn
(YS/T 1174-2017 5.2.2.4 #EREHAE/NT 2cm) , T2 B LBEETE, &
TEER LR XERE,

3) HAE: mEEMABELFEERNMEEERAL, FH—FoE, BFELN
Wk (AR FFEE ANBERRBRME)  ARAEBEFEIZEE. 5 TH#
HRARMK, EAEMERIREN TN Z, MhFEEANNSEESR, T2EL
F, BHATEELERARANEEN, FEEFRIZMGA. RAFTHER, K
o R LA 2 %

CHEN 48 % #i #y  Thermal treatment and ammoniacal leaching for the recovery

of valuable metals from spent lithium—ion batteries) #t% 7 ARG & Fu i 8] %t
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ERHR KB R TE, £REH, EREERE 550 C TRIEAE 2h ¥ LI EMH K
HE LI, % 25 7T LA B 40 Bk B IE ARTE M R K

MB Lk EFELAN (EHRRKEEME RS & HRE) AREH: EHRKE
MR B IR S5, KA R R 0. 300 mm ALK, & 63. 346%. ZE A £
B @4 A LiFeP0,, T VP ERIREAEE, BT 74 MW EE EEZAL, wHE 2
Frme FEMCERL b, AATE L H0. 25mm B R M8 4T TR - B AR R E Y,

B9/ mm
>0.500 0. 300~0. 500 0.250~0. 300 0. 125~0. 250 0.075~0.125 <0.075
Al 19. 566 3.874 0. 670 0.298 0. 676 0. 880
Fe 22. 662 21.260 19. 420 12.780 11. 380 7.842
Cu 22.020 14. 882 5.020 1. 236 1. 098 1. 900
Li 10. 480 13.500 19. 560 21.980 20. 100 13.300

H2 TREATEELBTENRESH (B %)

5) mili: BHEENEBXRERBHRAEZ HEMTEN S B TENRESR, B
KMELHHTAET R ERINERA R (BR) BRAER, REREAYTHE
Ao N TNBRE S EYRE. 4, SR FEERHEAK. ZXFLRFERY
REEAELINELREFHETAL. CASHAT AL 2PV HEFH; T
MBREHELERFE S EAEE T, THRERH &S F Wz R 4 HCL. H,S0, 1 H,PO,,
FAERTFREFHFEE, FWAEALOEEALHA, Fo4, EHARRENERE
W& IR R TR TR AR, 3R B R TE 60°C ~100°C IR E Ti2 i 2~8 /N, R A BB 4R
AT

. 0025

0. 00354

0. 0033

0. 00EE

0. 0031

Ll HIRTIR

0. 00ED

. 00zH
0. 0028

0. 00zEy

PRO PAS 20 P95 aA00 MG 3M0 315 BP0
F SR

BT 3 BRBR SR AL AR TR R R R
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6) JIE: 4B AEBRTWEMLTRN T EABEREREAFTEE. EH
EREREEEE, B, FEAMFRNEESBEMKTE, 4EBERMNHKERN.
BRNENEA G, EHF U LLC0, 3 Li,PO, X I,

(B) #7%F FEAAFRERSRE

(1) =l REBEERIZWANGTIERFER, THHGRE, SM0E. %
BAAEANELEL T &, EH PENERELET 90%, 15 7% WX B.5; #HE
34 B AE X RL B PR AR K

a) B 2R B R 4B 4 1A B YS/T 582 E Sk, B E 44 =99. 5%;

b) T b 8% Bk 48 46 % 1A 3 GB/T 11075 B E K, BRE 2 % =99. 2%;

c) MR AAEL AR YS/T 744 WWER, B E 4 %K =99. 5%,

Ao, RERET B AR ERBREET B, A HG/T 4701 BEX.

VH: BEERIZWALENERN, TRECEHNFAEMNAF G, TEAK
BRE., ANE. BREMGEANESELT R, ARABRBEERTI Z T REHRE,
X 2 P A R i AR X BB R R AR EE SR, BAh, B P E N ERE KT 90%, 531
AT BN E — B, BRIk 5,

%5 B RARES AR E Y E R R Z B R

GB/T 33598. 2-2020 L/SPSTS 003-2018 T/DZIN 118-2022 &
TR g | TAAMRBENARE | g | DT R B
4 # AR HE 2 #Ha: HHE T B A B MR E AR AR
R B K A
5 5l FMET 85% (AEhH &
B TET 90% | HBAKEFF 2B E AR TET 90% TAET 90%
e 0 &)

(2) BlFd: BAERKIZRBRFBEWE =&, HHUTHFALE.

a) A TRFEGEINME. BRFRERAT#H. TREARNTE, TXHBHAER
BER AL, B

b) # AT FERENBEE. ReFaXMrETEE, TXH2EE®EK
ok, AR AT

c) HREBEEW T ZFEBE T RY BOPBOR £ P R B, R ERMA) A
AR, B oA R A A E A A EE

Ve : 7 DB44/T 1371-2014 (H.z0AZE F 20 71 % st ELRCR R S A &) % 5.6. 1
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FAE “HEFp R ENBTANRT., B, FHE. RER. B8 &4 a4
WAE” s b, FasET AR ERA L, FRREILABERRET T, E
MR EA Y EERL S

() AR: EWFEEIWNF &, @k ENAFE “mBEEFRAMNT FH,

O\ # 8% FHEFHRE EN

FTEAFEEAFGLEER . BEAFEER . BREDTRES . @rmRrEd. K
I B VR ) R AF A HT 1186—2021 (KB T o1 /71 & B L B g 2 E /AN G
A7) ) F AR R 3 T B K
(FD M A BRS04 B 1H e 6 71 o 3

i E R E AR SV EREEANETELE. FE. ZEMY. BRUEE
FHERFEEAN ., LR MR, FERFEIMNIY T ERINELF L. Ko 0 EIH
MR A TR EE SN, NERNEER, BAERNEEDT:

a) TEBEEARNZE: BB EMEIHEMWERFHFALIRE HEERE, mA
Imol/L MR ER 5, EWREM1/20UE, BmATENERRE, BRANAEE
HEBERELE, WAL FR TR, BANMEHRGRERN, TR ELE
B, BWANRENEABERE, BRILTF2HEHK, A RNEAETERZEEREL
&, WS RH % TR, FIBT 38R 442 )% |H B,

b) LM NE: BUEIHEMBEER F, BTEAK GRR. #HEKR. #R) +, Hk
FFWRE, RERBAEE TR (ICP) Me., 4. 4&. 1%, SAFERTES
M (FFRFRXRE) & AT e T EME X ST &g (U (SEM-EDS) *f J& |H e 4T
BRTENE, ERASRTER, TeFmTE, WERRKEDK; F4HF AWM
ST E, DU FIWT R R R 4 Ak HL
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