‘&;DJ_\E_ %iﬁl*ﬂni%‘—;ﬁ %1645 F£ 108 20224 10 A

Eco-Environmental Chinese Journal of Vol. 16, No.10 Oct. 2022
Knowledge Web Environmental Engineering
@ http://www.cjee.ac.cn E-mail: cjee@rcees.ac.cn S (010) 62941074

NEEZH: HXHR
DOI 10.12030/j.cjee.202112188 4325 X511 SCHRARIRGS A

JEIER, SRGTE, A0, A5, JRATE i it DI B T REREAR 28 B 0 (0], FRBE TAR2A 4, 2022, 16(10): 3469-3477. [ZHOU Cong, GUO Jianbo,
YANG Chunming, et al. Analysis of Energy conservation and carbon emission reduction in waste lead-acid battery recycling[J]. Chinese Journal

of Environmental Engineering, 2022, 16(10): 3469-3477.]

JR & FLth (B AC G Y E R Bk S0 20

FIRED, SR GV, AT, By AR, Thdp 2, B o8, E a7, AR
LARAEFE T R2E, BB 330013; 2. FEFBIERE RFERFESIHEEGE, LA 100049; 3. VLH B & XA IR A R
TAEAT, I 221300

OE 7R AT R R I G e T RE R AR AR, SR R R L T 2O RS R R, T TR
By R A ] W AR A 7 A 2% A REFE A BR HE N B o A5 SR KM, Sl 19 BAL A LR REAE CHIEBERE) N
98.35 kgeet 5 RARTIHFEIE T KA REFEAR IR ;s T M T 7 S D2 38 Wb vt [T Ao 8 v 7 it 2 45 RE R A B HE B B
R TR 5 fER R i ISR 2E A B T 1 RO e 2 2 p BRI . FERORMIRGE | BEIRAE A AR L Il
AL IR T D7 T, REFE A BRHE AL A S S S AR OC A, 7 b 3R 7 1T 3R 7Y RE it il T {02 T 2 P il A ol 552
LR I btk o L AL, BR AR £ 5 | A )G e HE ORI AE BE T B 2 ma Al B9 1 RERR BRSO, WU R SR R
AT G —URE o AR S S5 SR ATy A 7 R T IR AC I R P ST RE R BR AR it 275

REA REYE R PR ZRARERE; BRI WREREK

FEA B AR R A8 BR 28 55 1 B B2 R A3, R B IR A Bkt (0 ARk A R X A e A
ey EZ AR AR AR FRE PR A By A AR Ay, A 2015 AR LR — H R PR
R ) 2020 4F, FAEAY T RE K E 24x100t, (RS R LG 4ERETE 34%~44% U, AR
P A PO PE PR 2T R I ) PR R Y 2 2025 AR TR E AR A T R IR B 2.9%10° t SR, R
AT AE A K — Bt Al TR PR R AR 3 . SR AE B oAl L, 2B 7 g Il P2 0 10 S5 7 ot 25
B HEAE T T AE 29 82,797, B S I 41 25 Pl 3 (M1 ST A Ml 9 B0 7 i 25 G REFE L 2 AT 3k #1100 kgee t!
LR v [ 534 80% e A7 RGBT A P AV & b R, AT RS R v A RS A
G YR A A0 P ) ) R R — U, R A B T e AR A Y RE AR HE S RS B R IR AT Y
R HE T AR

JB A B HL T Y [T SO R AT A R AL B (R . OB . SRR . BUBLARSE) . IR JE MmN kL R
BRI SRR G« KRS R B AR P L ORI S S e R RAEE R . B
ORI MR, TR #5023 I . AOMIMIR IR MR 25 R 02 T I IO R T 20 5k T2
AL, KRR R T 200 T e )™ AT S A v (S TR, (B A7 7 e #6 BE AT & HE Ry ) @t |
2009 fE LA, EZARCE BARITER MG T 2WEARIRE . BORKLE 1 H5 & i 7l iy 547 7
A BEFEEOR . Horp,  CVE T AR AR v R AR & A Ml ) (HT 510-2009) U RLE Tk IR RS
s BHEE: 2021-12-23; FAHHEA: 2022-09-24
EEE: 2RARESEIAE (6492)

FE—{EE: AW (1995—) , B, B LB, 873264793@qq.com; BRIBIE(EE: XML (1985—), &, W+, Fl#E,

liuliyuan@ucas.ac.cn


mailto:873264793@qq.com
mailto:liuliyuan@ucas.ac.cn

3470 ok L B ¥ W Fl6 &

AL RS REFER) — 2. . —HER A <100, <120, <130 kgeet ' (LU AT IT) 5 MMk
BARSW AL AREFEN — . % =R BRI <280, <320, <360 kgce-t" (LA HL A
e TEZARMET, — SO0 [ bR 55 A P e K, O N T A PR K, SO
AR PP R A KO ol T AR M R R R S R R A B 2R S BERE T B R B OOE AR GE—,
VEAE 2 )5 A A AT LI 5 AR = TR R AR R R ) (B R & R R 2% 51 & N 5 2015 4R 58
36 5) W ik — 25 58— T OR[E T2 AR AE 85 7= = R R S = S 2R B RERE , IZIR R TR
B 5 R YU T 18 30 - LI R - K OORG R EFR FRORS R TS P S SR A R AR T, T4, I (S
AN <100, <120, <130 kgee-t's J& By HL L A% 40 38 -0 1 00 R T2 B0 7 A 2R A BB FE T4 .
%, W HIEMEE R <130kgeet'. EZERT, 1 HAHEPREEHASEAKT, THNENE
WA K, Mgk B NG A P B A K. (EREReFETTHEE N ) (GB/T 2589-2020) '
FE T oA Refeit B . Ao FRERE L TR DA B oA v R . Bl B K
XoF A 5 Pt TS AR A AS T T R B 7 BERE A BEORAR B, BR TR IR AT S T L R A
TR B P S RERE , A v AN M T A R b R i T A AL SRR . (R4
B SRR VR TH AEFR AT ) (GB 25323-2010) PRI E T EE AR BT IR R Al 9 RE FE FR BTE A R <
130 kgee't™', EFE . BB BLGL . BYE AR AT B IG B TV I RERE R A A 5 <35, <1, <
280, <35 kgee't'; PRI BR Al B P b BB AE FR A0 AY SE E (D <120 kgee t™!, WERE . HYE M
W BYE IR AET G T M REREBR BUME A 2 <3, <1, <220, <30kgcet's Hrf1, T
F fi U5 B RE 12 8 T 7 B B o I S B O o AR BV B . (R T e &)
(TA5 3B 2016 4F55 60 5) 21 AL 52 T Ak B 455 R A b 45 R T 20 REFE A T 125 kegeet™!, KR T ¥ Rk
MW AR T 22 kgee 't

TR AT 5 R [P  RE A BR HE O 5 1 T i B TPCC P2 A iy JR B A G 1 123290 R sz ) v 26
PEAT R . IPCC T 2006 4F & A B9 € 2006 IPCC [H 5 i 28 AR B4 H5 ) (2006 IPCC Guidelines for
National Greenhouse Gas Inventory) ™ #E 77 T #5477 of #2 3 Al HEA R B A+ 5 7 ik, b gh s 748
A7 i A TR A A R B Bl B i DA R P A A e R A e HE R A U(E (0.2 tCO, ) o ( TPCC2006 4
E X ESKE AR 20191 1T it ) (2019 Refinement to the 2006 IPCC Guidelines for National
Greenhouse Gas Inventory) " 4k 22 iy I T LR i+ 7 FHERC I . 2015 4F B K & BZE 1E IPCC J7 ik
FEml b RAT T 34t 24 DM ATM A A b IR = AR L S fe s 0 R E R A i [ AR Y
T SR HE O B H TS 8 A (0 4 8 v B R B A0 Tl Al 38 & AR HE R 3 2 S R
R GR17) ) VTS, BEREE SR TN CO,o T H SRR HE AR A e M [ i
G AR H ], DR Ik e T A DR A B X (8 B HE A% B e KRR . AR SRR S IR &
A T AR = SRR B Ik S AR & R it ) PR (Al IR = SR HE RO B S5
IR A H B (2022 AFETTRR) ) B, FE ML A A 2021 K 2022 AFBRHE R, A HE B K R
H 0.610 1 tCO,(MW-h)" %% 0.581 0 tCO,"(MW-h)"',

MET, T EDK AR TAE A A S SCH @B ARG R At S kB R IE, W 8 i ek
E VR 4 R 5 B HE L 2 AR AR DGRk, DA BT REvdiAR H bR O B R G — , 2845 G 1 A F 5 19 )
RN, i R b [T SO S £l e 7 RRUR SR B YT RE R BR B R, HE S Al 35 1 A e A A R R Y
FOAERR o H H AT B = S TR AT E B R G B T RERE R AT . BRI, AR 2R A REFE
FVERHERCOK -, J04E 0 2 A 55 P b [l Sl R A 1 BB A e 1), AU A A 8 L it A R ) 1 g
RS i AT L % €671 RE R i R R AR L S %



5510 JRIWEAS PR 2 v ISR 1 AR 52 051 73 A 3471

1 MFR5RE
L1 SR

D) BFR SEEE . W58 R DR mE 1, AR A 3 A RS
BHBh A = RGN R AT AT A R M R T T AL H AT 8510 t RO AT A R M AR FRAE T,
RIS RE e . PUBCAR . SR . R HR . SR TCHIAE . R E it gl R L AIK g 4y
W B e . Bk o AR BRI AIBRAR AR . B IR TUBAR AR (2 IR ALY,
OREJE BT Sk o AR LR SR — R BR A SRR OO B, R S SRR AT A e B e
G BVAI G R RRS B AR S5 5 A

VAR K
WO i BUER
SRR
—zk.lﬁlﬁl—. KI5k
| ] Lo
o 2514z W
bR e PN 41 +
5 DL s GO ERERT
BUBLHL P PR
worpeE <G — L
e
S .
AR R G| T B
N ZERA
b3 .
2 N :v) e
B R = | (I
ﬁgf kit T FE (SRR
E AR < | UL R = —
B Hitfiits
WA <G e —
W R li“
G
WHE R85 [ ek ] M- mm—FEHE TR
= || e
&4 R [ EEAZE ] 4=
il | Lo
Sl IR WA RTEY BYERG A IEG 4x

E1 EHREFRAaEReLZELRTEE
Fig. 1 Diagram of accounting boundary for secondary lead enterprises
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Table 1 Energy consumption and CO, emission accounting methods in secondary lead production process
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Table 2 Energy consumption calculations for products in 2019
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Table 3 Comprehensive energy consumption calculation by different process (Equivalent energy consumption)
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Fig. 2 CO, emissions of different statistical categories in
secondary lead production
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Fig. 3 CO, emissions of different process in secondary lead
production
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acid battery recycling
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Abstract In order to understand the energy saving and carbon reduction of the spent lead-acid battery
recycling process in China, a typical spent lead-acid battery recycling process was used as a research object to
analyze the comprehensive product energy consumption and carbon emission of the spent lead battery recycling
process. The results showed that the integrated energy consumption per unit of product (equivalent energy
consumption) of the case enterprise was 98.35 kgce-t !, while the natural gas consumption was the largest source
of energy consumption. The lead paste melting process was the largest integrated energy consumption and
carbon emission process in the spent lead-acid battery recycling enterprise. Emissions from coke powder
entering the smelting process as a reducing agent were the most significant source of carbon emissions. Energy
consumption and carbon emissions was linearly correlated in terms of fuel combustion, energy as a raw material,
purchased electricity and heat . At the same time, process emissions caused by carbonates and energy-
consuming substances can also affect the energy efficiency and carbon emission, and it was recommended that
they should be uniformly specified in the subsequent guidelines. This study can provide a reference for the other
energy saving and carbon reduction in spent lead-acid battery recycling processes.

Keywords  spent lead-acid battery recycling; secondary lead; combined energy consumption; carbon
emission; energy saving and carbon emission reduction
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