‘E]ﬁ%DJ"E_ fﬁ:iﬁl*ﬁ%‘-ﬂ; $£15% 5820214 5A8

Eco-Environmental Chinese Journal of Vol. 15, No.5 May 2021
Knowledge Web Environmental Engineering
@ http://www.cjee.ac.cn E-mail: cjee@rcees.ac.cn S (010) 62941074
Chide =128 BEMLESHERK
EieEs DOI  10.12030/j.cjee.202008221 hESES X828 SCRRARIRUS A

BOR AR, SRR, G0, B i ab B A= o LA BASE SE A DEAN (0], BREE TRR2A 40, 2021, 15(5): 17161723,
QIAN Dayi, ZHANG Mengran, SU Wei. Environmental impact assessment and research on the life cycle of desulfurization ash

treatment[J]. Chinese Journal of Environmental Engineering, 2021, 15(5): 1716-1723.

Wi Ak Ak B A i JE) U ERS5E 5 MDA

BRK B IR, AR

LAb B R2AE B %, Jbat 100083

2. AU TE KA A2 5 BE 2 BE, AL 835000
AL BRI REHER S TRAR, Jtat 100083

E—1EE . R (1967—), B, W, MlFEdZ. TFcrm. TIEARGR . B AT % . E-mail: qday@ustb.edu.cn
MEEEE: OME(1982—), B, Wi, IR, FRF I T SIE B 53 427 . E-mail: suwei@ustb.edu.cn

W OFE REE TR SRR A S, R W B K Y IS H AR RN R HEAE A BEAR K BT
T BRI e A R S AR AR R TR BB K A A BT 5, SR ATAE fi PR (LCA) BB, X
i L I 8 A A SFLE A PR AT 3 B0 A, s VAN AR Ak By SO AR IR B R M RN 2R Ak A o SRR ET, LA
PRERBE M AR TG I S AL B, fH 2545 75 B AL K 4R A ™ A ) JBL B A A DR B PR AL fi S, AR Ab b PR ER
Sk g v T UM RIS, A P A A K] T A A R 177.5 JUMCAR , R K AL A T 20X BRI 48 B 4 AR R
M

REIE WG B EIIEG; AREETr S IR TR

R JE— SO, HEA K 2017 4F, FKE SO, HEf & 15 875.4x10* ', 2 T 74 M A M i 2 R 4%
TR, AN REAEA . TARR, RS TN A, HE TSR AN KR
[P 4% 52 40 8 B K S R 0 3 1) AR B2 0 o IO JK 1853 LA CaSO,. CaSO, N . BT, 4l FERH]
I A B A K, BT BRI B R M S R B

J B IR A 5 R H Y9 CaS Oy, A AR BT IR AL R h A2 7218 2 [l T, KA R it s 3 7K B ik
i SRR BE - B SUA R R B R AR E , & 40 R A CaO Fi SO,, MM iE B SO, ik i5 4%, ik,
¥ CaSO, e Ak R A2 e 1 CaSO, AT LA iy A% K A 28, AE G K 1 9% 5 Ak AN AN 75 28 O 1 11 % T #E
i, AT E ORI AR REAE . V5 Y HESE IR . AT, A OC T BB K A B B 5 e A
58 AR (LCA) S R Sy — T 28 () B A B 5 o0 T2, 7z ] 77 b Ak B4 A i
W YIRE . BEREFIAIE S o3 B . AN TR IR BE R 40 AT K R (BEPAS) J& X LCA #it i 1
b, il — 2L AR Ay T AR S i SR, DR BB A ER (R 0 AR A R ) A 0 BRI AT IR RO
B, IF C 7% rE B [ B R A S P AR BB IR R B BRSOV o PRI, SR ] BEPAS K &R AT LI 4>
T LWL A K A BE T 25 AT PR S R A
It HEA: 2020-08-24; RAHEHA: 2020-12-17

EEWE: BHE &S &R W H 2017YFC0210300); [EH K H A Bl 2 54 % B3 H (51774038); 4t 5t 11 B 4% 3 % wi H
(Z191100009119008)


mailto:qday@ustb.edu.cn
mailto:qday@ustb.edu.cn

%5 BRORAEEE: LB IAL B A= A FA AT R AR 1717

AT L8 1A N w I K AL T2, ), 78 LCA PRI I BEPAS 1R Z RLhilt [, X A% K F5
I FH 5 3200 2 b Ak B 7 207 A 1 B0 B B 0 R 2 B A 25 EAT E R VEMY . FHRE A LR TR 1 I6 B ik
7, VA e K 0 22 PRt & %
1 RWMAREXIZE

T R EE U nT DL s A K B AR, (B EIERE R E R LR i AR, A KR
LT 225 A P AL RIS R B T 2 A U T A ke R . Ab BB IR SRR 8, T 20 an &l 1

TP A K U BE R 350~400 G, 36 AL A N S A BIKIR G 1 A1 01 Rl A R, Oy ik
(D) .
CaS0; - 0.5H,0 +0.50, + 1.5H,0 — CaSO, < 2H,0 (1)
FALE PR EE A 600~650 °C,  HAMEB AR i R pe S LB AR A 45 B B )24 15~20 min,
Bl S FER HIZE R AT E 200 C LA, EAMEE© SR Rehh & . 2 S BB KEE AT AR, ¥
FRMRHEEREIEA, TR SR PG K e PSSR Rk 400~450 °C, B A IR AR
b7 I 5 AR I 396 ) 3t 8 DA GRUE JBE AR K 78 43 4804k, A4k 2 A AR = A 1 v R SUR A R 26 AT
tEh, BRESBRARBRAFEHEARS T . LW RIAE, % T 28 ARORIE 70%, Wi KA %
TE 90% VA I,

— B
I S e

H | 1 . | )

mm — | e B }“—> e }"_»[ e }1‘.

& ©© ' ' &

E1 BRExREATIZRIZEE
Fig. 1 Flowchart of desulfurization ash oxidation process

2 MRFE

i 4 K A= i J A AR AR E SR W B SRER WY AR i SR A R
4B AW ST R T 0 R G0 A6 A P R A4 BRI 5 e R A 7 O RIS R o Kb B R A PR R
M) Ay JE A IR T 32 . AAA . SECHE A R v O BRI A AT RS, R PR AR B A A Y
PRI 5 ) by JBE A i Ak B T R A it A B A B A Y SE L TR A R B R AT B
W, RRA<EREEW AR L E PR ANHT T BR AR A (BRI S i R A, BRI A T LA 4R T R
e Ao 3R 75 25 B DA X P15 0 R A )
21 BREXNSEE

AWFFEH, BB K AL B 32 B0y A IR A 2 2, e rp A Ak R A LR K P CaS O,
AR €aSO, OB R B IAT AR o AWFFE L1 BRI DI RESAAL, P BBt Ik S AL A
SO AR o ) BT AR 5 R B HE R L

S A P S R A R 2 T 1 AR K a2 3 AR AR K A T2, DR T AR R AR Y IR
FEWAE D, HAT AT TR R T B AL R PR R o ST T A R AR A T LA
RIRABM I IE R Hop, BB RARATFRAE” L EAEHATFIR . s, momekn g
3ANERAT, WP 1 AR AT 5 1 ¢ RO T A R PRI ROM AR [R] o SEUE AL i R R 2 1k
i B 32 i 2 SO 7, R R T BILBROGS [ A R W AT B TR S AR B, Oy OR P A AR AR S
T LA EWRSEIE E AU, 8] 2 B S A 50 B A Ak 3 A: i R B D i R G



1718 ok L B ¥ W 5%

e T ST R
| ¢ Vi I
L i B . e B e B e 5
T T T T woT T T T k
! !
e | — !

W — V5S CAY > 2L
A | TR |——’| B |—+ T RAEATS P |——:_ A
T T T, w0 |
I + oy I
B — ElaETS |

.
7 7 !
SpkER kTR 75 e

B2 BEALEESEBRATENNRGLF
Fig. 2 System boundary of life cycle evaluation of desulfurization ash treatment

22 BRSO

i J I R L A AR . B K A B RARA A LY AL 4 AR

D) BRbE . MR AT, BT K ATk A B R B s A B VR 30 kmy KSR A A2 i PR B R
O MR E S MR B . 2019 4, A4k &%mkgﬁ%ﬁyw%’* IS R G
59 636x10° t, A4yt S A4 B 5T s R L O 38.7%, %H%%m%ﬁzw%%FmMTuﬁm,
2019 AFE0 PP d UM R - X FE Ol 98 km, AR SRR BT S 5 T AR U G T 1A I A8 3 12
(G N EE

2) AR AL AL B K A AL IR A ARz R A T2 AR T R e R 1
B A SR A . A 1 BB B A D FEHL 18.2 kWrh . RARUME T 400.32 MJ., FEK
0.05t, R4z 10m® . A 9m’s i T L ZRARIRTENIRRL, BOA%)E SO, 54 H
Y HER, A5 R IR RBP4 iy — A ATk (CO,) =, % {H N 18.08 kg.

HYRARATFAET T RRAFT A EEQFHEAFIT R, s, wiEk e 3k, £
1t KR TG B A B0 2 25 S 551 BT ST AR

4) SEOLAR o SROAR 1 e BAR T AR R TOHLBRER AR ARSI 0.84 kg HELITHAE 1.76 kW h,
J A IR R 2.23 grem, ARCIEIEIREE S 5 m, AT HES A AR K o5 H T AR 0.09 m®, AR FU S5
AIBIFSE R, B I v A 35 TG 3R I i T2 0 T AR 1 R S A e B [ R S iR bR . XN
B, TEA SOE RO AL B A BT, BAR KT AL JCEE T AR P, AR RO Ab B R oaT 220 B A
R AEZSTENE , ALE I L N L s AL R AR )

WA B &SI ng BRSO, TH R BERR R AR P R Ak o v A A R (R 1)
Horpr, BT EE PR RORHA FETE 0 0 2% )R EN 5 T 7880 (58 diid
2.3 BB ESAE

1) 432 o ORI B A Ao AR vp 7 AR A S e 43 O A A TR RN PR AR 2 R fEAL BRS RE
154 R 7 BT AR AU L AR RS e s X AR SR BAR R IR AL . ik ais e . 2k
ﬁ\k%%ﬁ%\m1mm%%ﬁlwﬁﬁ%6Aﬁﬁ,ﬁﬁﬁﬁi%@%m%ﬁﬁﬁ\wﬁﬁ
LT 7 R H A B IR A

2) FRAEAL S AL BE . FRAEALAY H B9S2 T G — 25 D 2R B i g R Rl R, 0 4% 0UECH it
Fra A A U S B[R] — 26 i, O [R) PR i 2R LR AR AR 45 SR T 5K () 115

Ci= ) Coy= D (@;x ) b)



555148

BROR 555 LB AR AL BEA: i A PR SEE 2 iR A 1719

e C R i JEINIR R 28 TR R AE AL &5
Cooy N H j RIS YWy X 585 1 FEFRBE R e 24 Y BT ik
B g, N5 R BLHERC R s A 5 j A Bt
55 i IR BE S AR AL Y A

TRV AL 2 AR 5 45 b 5 58 28 78 () AL T K
AN, FEF— S AR T B[R] PR 45 2 A 11
TTRR /N, A AT R AT AR N SR A DA A5 2] B R R
BE RC WA, N [R] 20 35 5 ) 28 B A 25 SR 8 5K
3) i,

N =CixS; 3)
Ao N R IR B e 28 A A AR
S, A ER i FIRBE R 2 AUAL

T2 MDD B m B 0K, R
BEPAS # .1 —E R THEBAE RS, A
FHAA PR R A i 41 4 AT R I AR
6 b ot 3k BRBE 5 i PEA
3 #R51e
3.1 FESN

R4 2% 2 51 HE A0 R AE A 24 B RRCER X
FIHZA () M (3) B2 1 88 1 2 Y5 et
Xif R A A AS IR S W R T AR A R AT DA 4E
7 AR A5 0 B0 Ak B A iy B PEAR S S, L4 3,

D AEBBEIR . B 38 A AL S AL B = A
IR RE R B IAL S B, w2 Bl b BE 5 2
AR IREE R R A B4 REOR T A A
SRR o L, Hodr, KR 15 e
K (A A5 EHE LB & L4300 A 52.46% Fl
80.01%), H-U &AM L B (5430 2 37.48%
1 8.83%), MAbZET5 Y sE i/

KA W75 G LR ph A o AR 3l
TR AR TR B, 7E K ek R A HE
SRR 3 N2 B E A AL B 42 K
P Ais Y i B g o AR AR B R EE R A CO, HE
R DK, CO, X 2 ik B AR AR B8 Dk
Ry N 99.33% Fi1 98.44%; CO, I K i 5
B RIREE R Iy k. XORHEh, KRIEH
IR A N S (D A
m Al RERECRIREL, 0 Co, HE R K.

2) BHIRIHFE . A B KA AL T BRI
THAEN O, S IEIEFER @) 18R B K

*1 BRMARLEEGERER

Table 1 Life cycle list of desulfurization ash treatment
T A
b
BER/ ) PRt 1) R Afk HE
kg 0 1.01x10° 0
J kg 7.18x10°  1.03x10".7.40x10"!
[t /ke 1.63x10°  5.30x10° 2.87x10°
IR TR A RIS /m® 1.15%10" 9.60x1072 6.58x107
Z=R/m’ 1.00x10" 0 0
AAUm’ 9.00x10° 0 0
IK/kg 5.00%x10" 0 0
COy/kg 445x10'  4.35x10'  6.31x10°
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NO /kg 7.55x1072 2.36x107" 6.35%x107
CO/kg 4.91x107 1.11x10™ 3.33x1072
CH,/kg 1.04x107 1.71x107? 1.56x1073
e N,O/kg 2.44x10™* 6.88x107* 1.99x107*
TSP/kg 8.59x10° 2.84x10" 7.96x10°
COD/kg 1.06x10°  3.03x10° 1.86x10°
SS/kg 3.46x107 4.75x107 3.34x107*
FREFYI/kg  2.20x107" 3.18x107 2.88x1072
-3 7 Y /m? 0 0 9.00x107

*2 HEZWENKEIAEE
Table 2 Data collection table of environmental
impact category
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N,0 2.96x10?
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Wit 1.16
SO, 1.00x10°
AT
_ NO, 1.35x10™
KR EE TR 1.15
COoD 2.20x107"
Hetbiis g co 3.00x107? 3.41
KAL) TSP 1.00x10° 0.27
EAESY  ERESY 1.00x10° 0.35

R 2.09x10!

b RETRRE JCih 4.19x10"  0.000 142
. PN St 3.90x10'
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RGP PAFE 7K 1.00x10° 0.006 5
Y5 IR FE aE 1.00x10° 0.002
A3 5 + 4 1.00x10° 11.62
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Table 3 Characteristic results of desulfurization ash treatment life cycle
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Table 4 Proportion of electricity generation methods in

China in recent years
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Table 5 Summary table of desulfurization ash treatment income and expenses Jot!
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Environmental impact assessment and research on the life cycle of
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Abstract With the popularization of semi-dry flue gas desulfurization technology, the output of by-product
desulfurization ash is increasing. A large amount of stored desulfurization ash causes problems such as land
occupation and environmental pollution. Oxidation and landfill are the main treatment methods of semi-dry flue
gas desulfurization ash. Life cycle assessment (LCA) theory .is adopted to analyze the inventory of
desulfurization ash oxidation and landfill treatment to quantitatively evaluate the environmental impact and
economic benefits of the two treatment methods. The, results show that although the environmental cost of
landfill treatment is lower than that of desulfurization ash oxidation treatment, after comprehensively
considering the environmental benefits of desulfurized gypsum produced by the oxidation of desulfurization ash,
the net environmental benefit of oxidation treatment is higher than that of landfill. At the same time, processing
each ton of desulfurized ash can bring an enterprise income of 177.5 yuan, and the desulfurized ash oxidation
process has a positive impact on the environment and economy.

Keywords desulfurization ash; life cycle assessment; treatment method; environmental impact; economic
benefit
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