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Materials Life Cycle Assessment in China
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Abstract: As the data intensive method, high quality environmental burden data is an important premise of carrying out
materials life cycle assessment, and the reliability of data directly influences the reliability of the life cycle assessment re-
sults and its application performance. Therefore, building Chinese LCA database is the basic data needs and technical sup-
ports for carrying out and improving LCA practice. Firstly, according to requirement of 1SO14040 series standards, the
data request and computation demand were studied from the scope of technique, environment and value fields, together
with the detailed analysis and systemic abstract of LCA process, finally related models for LCA practice were developed.
Based on the built models and the analysis of LCA database structure, functional assign and application demand, the gen-
eral framework of Chinese LCA database named Sinocenter 2. 0 had been accomplished, the detailed design of database
was also achieved, the compatibility of Sinocenter 2. 0 with the Ecoinvent database and 1S014048 standard was analyzed.
Secondly, the main contents of the database were briefly introduced, and the application software of cement energy con-
sumption analysis and materials ecodesign were developed. Then the applied researches orient to internet and big data tech-
nology were promoted. Finally, the future research works were proposed and discussed.

Key words: environmental loads data; life cycle assessment; data model; database design

1 81 B
Wi B HEI: 2015-09-24 A A WP (Life Cycle Assessment, LCA) J&—#
HEE&UWH: H% 863 i1 % (2007AA03Z432, 2013AA031602) ; [H R R T TR R S M KRR [
% 973 i 4l (2007CB613206); H % ¥ # i &l . S o e L
( 2007BAE42B0S. 2011BAJO4BO6. 2011BACO4B0s,  LCA BERHECHRISCRF . NIL, & B B2 IRt
2011BAB02B04 ) ; b 50 i # A4 3 4 (2081001,  (77fh) AR EAVEA B9 BB ATEE, £HE 00 TR M B
ZIA1001) 3 [ FLARES (51304009) SN ST VP 0 469 0 £ 5 P I
E—1EE: 2/NE, o, 1983 44, BFLHISE 5t o N - e
BIMEE . SBEB, W, 1967 454, #4%, Email: gongxianzheng M LCA ﬁ{f%ﬂﬂﬁ]ﬁ, ﬁﬁﬁﬁ%ﬁﬁéﬂﬁﬁﬁi%

@ bjut. edu. cn

DOI. 10.7502/j. issn. 1674-3962. 2016. 03. 02

AR A X4 BP0 SR AN B A1 3 A R0 37 B R 1 R
PEP AT, BERH LCA AR rf FLAT w8 A B 5 J3E A0 8 ik



172 Hh [ BB 2

35 %

JE R R R, DA i A A S O S YOG B
Ho 7—IJrH, 1EfE BEORGU, AT LA SE B 4 19 5¢
R 24 TR (R IE A A S 3% B S X G I ) — St R I
Mo Rk, @ AT SR LCA B P O IF R AH L LCA
WA PR UE T SR TSR PR R B R B, IR
R ST AL AN Al AR AR BON T S Ll B9 LCA %L
e

H T AN R FE SR X B B0 A AP A . BHEOKP )=
AR L R BE R T FE B9 A XS BR, AEREC™ dh ) 7R RS R
i JE S O PR S e A AEAR R 22 5 . [ Ah LCA $
TP T A 1 SR At 0 12 R AR 02 R T e Xl [ R 1
PR, JFAE SR ERENT, R, R E
OIS, DARARH A I R AT, B — a5
FHL RCOREE . METOIE, BRI R A A
JESUI DA S At 20000 2, A AR AR KRR B B o 3K B R
LCA N R GE M ml SEPE R AT 4 91, XF F [ LCA S %
A sl H R,

2 ERSMFRHEE

VE R ARIE B T B B0k, R 2 R E B
NIEEEC &k, WRFELIF 2 ANE 5+
ECOINVENT i & . Hi it SPINE@ CPM %dfs i | 7% [
Gabi §" R ¥CHE 2 . 25 [E NREL-USLCI 3048 & . WK F)
F LCT B8 128 A0 RR U A= i J) 30 SC ik Bl 1 ELCD 2527

FEALE LCA B8 i TAER L T 20 4 KM, 7
CNLHTER863"THRIM R ST SZRE T, WedE, BETEN
TR (IR, KT, 4. TR ESTREA
PEEEAE ) S —TFIREE 0 A B, AR Tk R T
T RPRIEREE bR PE A SR AR 2 ( SinoCenter ) - 51
TEFRELRY <8637 1 %) . “9737 %), H &K L # iR ik
SHRBHEIE ST, fadHIUER AN IRS TRk
&, BRI C B R AR, AR B R A A S 0
Br3EmiBiciie 12 7 4%, AR LART Bk
FIRLF . BEAh, o E AR AL g Be . DO I R DL &
IR IR R G R F SRR T RO IR i T
£ BRTE PN % LCA 3 T H5 5 & F FH R R 1
B, AH B 5T RN S BR N AR R 2 B R e S
SimaPro MEE Y Gabi, SCHA[ 117 A1 127 435138 i 22 4]
Xt 3 R R (PR RE AT T HERT

XFF LCA BF5T 3 M e, ELbrm AP EER
RBAS B — e, HA B th T 2 R s B T IE A E
XFF LCA BYECHE SR (] B, SClik [ 13 ]38 2 43 87 7= A
FEI AR BRI R b e R, R —
T A i JEL I A3 BT R B8 A 7= H 0 BT 4 B B B D G AR AR

FB 12 A B AR N Y 3535 W T Econivent 0 JFE A s

e e R R Ve RS 6

3 MR EGERTNHEERREERE
it

B PR TR AR X T — AR R R B, M3
DE i B PRS2, S B 1 0 =2 AR A% A 280l A7 i L
P, AR P N R oK BRI — A Ak
AR B . BUOE 2 AR LA el LA R ik, &
HH e R e b DA IR A5 SRR AR T By B 2UHE
B BUIERREIIE RSN HAEH , SIES S
BT 3 Ty . B R BRI R R 1 R A543 R JE B
PaPE . OCFRBAGE | IPIRESCHE P AT 1) %o 4 0% 5His 2 )L
o AFREAE A J VT RO P2 S A 0 T Y R B AR
B N ERSTZ R R B IEROR, 7 IE—E RS
EAE A J SO A BB e R T TR AR

B P (R T R Dby A T KRR P R AR B R A
KR P SR PN B, T 4 B S A v 1 S A e
SRR PERE SRR | S P AR e AR P M A R A
FLAK RDBMS SCHF 84 P24 AR RS AR B8 H0als P e i
REAL B 148 T, B PR R 5 = e, B
PEVCTT 04 A BETH PR A S i, DB e, DRIE s
(IR E
3.1 MREGEHITENEEERS N

SE LA i 0 A AR A R PP AN R 3 07 AR
B, BIFEAN[E) 23 ) R R R EEOR SR E B 3
SR 5 B E SR E R . R, B2
B G i A TSR R R LCT 5008 i AN 2 M A BT HE SR
3011 BRI HIEALR

(1) 325 )

G P A 2 LCA WF 5T B A% O & 5 DG BB Y
LCA REAT MG A f M B2 i P 28R B3R Ui i 52
e, AR A ] U 2 R 3 A L T O R A LG
B, ML SBAE 1 s

Processes . Belong to Intermediate Flows
In—out
Key_1 <pi> FO———<] Key_1 <pi>

1 S R A ) AR A
Fig. 1 The conceptual model of the process and in-

termediate flows

(2) " fh &R B

B2 45 1 7 7 i RSB, )™ i R Gl i
PSR BE LI AR, BAT — P Bl E DI RE Y
LIRS . N T THA, R M S RIC



55 3 1

NG P E R fi SR T O AR R B 2R TT R 173

Wl 8 TR RGN RN, RS g i
PEZEFL SR, T I i R P A i) A R e e ) 7 A
WEAR I PR, TR S5 e e e 3l 5 — 5 1 56 3
RG] —>)" i R G T A i e A LB R
FE—E R, I X T S AR A S AT IR R, T LA
K 7= R G2 R A R R A R

Proc Intermediate Flows

Key_1 <pi> Key_1 <pi>

T

Proc Connection Plans

Key_1 <pi> Key_1 <pi>

B2 5 ah RGE RS

Fig. 2 The conceptual model of the product system

FE LCA SEEeHh, W e X Fge X G E 47 77 i R G
B, SR A AR AR IR 3 A7 3 T o B A S B O A A A
R E LW AR ok 3 R A T i [
BB, R AR AR A0 il AN = i 2R G5 1 ) I A
BRFRRE R E e v, Ik, BT T 0 20 DAVE — 45
FER S % 3, A ALY BRI,
A RELRIUE B A R G2 0 - iRk, 1% 5% b Rl O ko 3
HEDTL o

(3) 7rhL

MRS 27 S e, T R R
HEBCH JAEAS ) 77 5 TR ) 20 i . TC T AR 4l 26 5 {1 0T
O FCER R AL AR R DLpe e B IR AR B TEAS
[R) 9 7= i v R SR B, R 0 B AR WA AE T —
SR, XTRFE AR, B A 43T OE R A TS
[\, 4B R T Tk B R G, 43 Bic B 554 A 25
e 3 R,

Allocation

Proc N~ Intermediate Flows T

T

I
- l— -
Key_1 <pi> I ~ Key_1 <pi> Key_1 <pi>

? g

K3 SrBer s

Fig. 3 The conceptual model of allocations

(4) FERA

SR AU WL A 2, RO T 7 i R B
HBCE PR AL, TR R R A BAR N 2 R
AR R BARIB BT, WAk e REBUE L. BEIR
AHERCRE . O 18 TR0 4 i R o I R O,
SR HERR R AT 20 2, IR AR T TR B 70 26 2 SRR R

HERCY L 2 REVRY 5T 55, IR SRS A T 0 B 4 i 44
ARG, B AHERNREA ORI TRANE R, il e s
TUAR, TR LA B PR TR 41 3 S il L 1) P2 2 5
Bl | R B, BE A A B AR 5] 4
PR .

Category Elementary Flows Flow Information
B~ |
T
Key_1 <pi> Key_1 <pi> Key_1 <pi>
Plans Processes O Intermediate Flows
5 —O—1<]
Key_1 <pi> Key_1 <pi> Key_1 <pi>

B 4 JERE AL AR

Fig. 4 The conceptual model of the basis flows

TERAR G, BT FaRRE SR A Ly LA
15 AR OC 2 (A 2 K P AR B B ot [ By B B2
B, FOHE BT (Y o3 A S A e R AL
3.1.2  FRBLARIRGG B AEAEA

LCA HIRERARHIFE X RN TN HARIME R SE, 8
WFRR— RN, YT R R G A
HEA RIS RGNS, B AR WTE M IR 2 0, BRI R
ARV O BB P PR ) 1 T (AN A ), R AR
PRI IR R R P A, DR, RS 4R B 1
TG B A 1 MBI ] R P S A AR S R L G2 o
PR M E BFIASR b DXORI ISR Ay PR STk Y S 1A%
SHEARGIFER A A IR

LCA J5 44 N1 2y % 5 58 (4 52 w43 Sy A4 (%) JL
H, BRI, AR TIRAE | ANl R
FAEAEm 3 K&, RIWBAFEM T, B—KRET
NAEHVEZ /NS, U ReCiPe AN T XA
AR, REZHIR | BRI ERAE, FHE
A FH R A et A ) 50 198 AN [) 6 A % ] — A G 52 i 43 2
M DTER K/ LCA J7 i B B an 151 5 iR

Elementary Flows LCIA Factors
Key_1 <pi> Key_1 <pi>
Units LCIA Category LC Assessment|
Key_1 <pi> Key_1 <pi> Key_ 1 <pi>
Category LCIA Method
—O—<<
Key_1 <pi> Key_1 <pi>

K5 LCA J7 ik rO M A
Fig. 5 The conceptual model of LCA methods



174 Hh [ BB 2 $35%
3.1.3 M EARIR A RHE AR R BT RLREAL 38 0K 2 X R SR R 2 v e

P E GG 8 TR R, 2t S mEik
R P —Fh R, A AT AR, OISR AR
M B 3 i R A MRS TR 4 3T S SR AE A o AL AR R
S BT IR XoF 5 i S AR (g E MR, RO T BT A
RZ5s, BIPATE sk M ERU , ok, M ERRE
PE T LCA AT 34 AT DA A 451 35 0 24 55 43 458 35 T
B
3.1.4 FEHBF T ELEAR

XFF AR A A I, — A 2 A BB R 1 B
To R, M HSA R R EREN WA S L, I
B A S VTR AR T R B AT I SRR L Y SR O A
EFAFEITFEEA, BF ZM A S5 4 2 7 =,
FEA LT RBE R T A—fmh®R
(43 BT 7 6 FIR A 3 B A M T 0k, AR5 R FH 24 i s 2R
S il S5 R FH AR R, ELAR T AR WL SCik [ 15 ]
3.1.5 LCI &M R Z ey prER

AN T AT R 5 5 Ak A AS A e
FECHE A8 S i 2ARLS LCT 45 o e i Ao E 1R R Si b
By, RE B LCI AR MBI RIE 2 E A RN
goitverl, TNFE SR AT EE, Wik, Xt
T LCTHiE s ok, R B B 3 WA T B 1
EE, MAMEE A EET/ER. Hil, KR
Pt SCHR HHEAE (8 7 R R AR TR DL B0 28 R S e
FENEA . A IR LA R 22 L
s TR BENIA I T 1 BT XA FRAR X
[P R TS B R B A2 530k 4, Hoh Bt L
BRIy 6 2 I e Ry )2 M i, AR T AE SR L
5 6,

| Life cycle inventory |

!

| Choose the main factors ngnore the secondary factors|

v

| Build the possible distribution function |

The distribution function based on a small
amount of data and experts judgment

The distribution function
based on large number of data

!

| Monte-Carlo simulation H Data sensitivity analysis I

] ¥

| Analysis and explain ation |

P16 LCIEU A HE Mo AT HEZR

Fig. 6 The uncertainty analysis framework of LCI data

3.2 #REGEBHITENEIEENTH
3.2.1 HAEEEAKREH

Az i JE I VE O 580 A R e — > B 24k T e A 1 oz
ARG, NTHP RG0S 50k, DR — g

ARG, WIERIAR . AL, HUT A AE R, N
Wb, KO R ARHEZR 0y AR R B | o R 4 A
FHEHESE 3 B3 o FEA R AR AR v K0 46 S 1o i dis
M ST PR IR B A S B A, M PRI K 9 —
AT IE I, [ R AT R ek Al
P IEPEAN S GEGr . Bl R R SS A AT 7 PR

SineCenter 2.0
]

]
| Elementary Dataset I::>| Application Dataset |<2:| Standards Dataset|
I

|
LCA

| |
Management Product

Tm|| Cf| 9 N Z(| 5| m
s ol 2 F Information System HMethodoIogy ) §_ =
= 3| @ o I [ Slla|Z
‘/’g { I—— — | — — 2(3)3
o SZ( B < o || o||m| | = == [ 3
) 2513Is 58 sllall |2l alle =Z| | of| 2| ©
> Salaollzgle slisliglzl=>l&3] |5][8]|2
38 g 25 A IEIENE R R EEAIEE
20 2 53 allallSlz&l (T | 2|23
53 a3 olle||B|[zzlaley]||a|[e] e
5o S|l ol e 2|88 ol a||o]|lz
5@ m Q|| e Q
= olls51|=Ile o @

= a Sl a L

S|l 2 <l 25

313 ga

3 <

Q

B7 B e SR

Fig. 7 The structure of database

BEA KRG S A0 5 BE b A . PR b RN O S AR 5K
A, A TR B0 PR 2= b B I 5 0 R G A B 0
A5 b B RO G R | M PR A R K DA K o 26
(EHSE S CiT

N R E G R . R ARG, T
PR 3 R4y, A PIME B E AR E AR OC Y A8 B R
RIS IESEE A, DA B LCA 52 i v 4% B3040 >f 5 8 FL Ay 1
A, LSS ECHE B Wk, 7 dh R G A Bl LCA
SRR O, AR A E AR, LCA U5
B E TR AE RPN Tk RO R PE A B A R B

2 B E R 4 A AR DG Al Al Fi
FIABEHRUE XA REFEE R .

3.2.2 HWBEEF S HRE

BT 15 T AR A T B S R A ) A A T
Web BRI ZE4RAETT R . HFT B AT 1Y C 5 W 2% 4l -
£ FEAH Oracle MySQL, DB2 LK SQL Server & Or-
acle Fl DB2 TE RBYRL W28 REEH A G T IZ B, X
T2 R B RE e 55 B, B AR e i R e Tk
AR me N B, H AT B B R, EANS &
Bt. MySQL ¥ 1 & 48 v] LS 1776 Y i R H1E R 4
b, HACE IR, ARBUN . R, FEVEZ /N R
RSB, HE e 2, SQL Server FYHL A TE
F Y5 Windows #1E R G BA R IFRIEAYE, BN Win-
dows V-5 T VERE S A 1O s 2, PEM bR, HAT R
RS TB RINEHE R, BERANAL BT T LA T 1y B s



55 3 1

/NEE R E BB AR T RO AR R B T K

175

Bk A H

i, ZiARARTER, ARUFRIERE SQL Server 2008 4l i
YEREE ST LCA FEah Bl B S R ST 6
3.2.3 HAEBEMBALE R

B E B R h S SR m g F 2 5%
1S014048 5 #E K [E Pr £ 7 EcoSpold02 F1 ILCD %% 35 #%
X, DIAAIERH AL LCA B 2B i 3 21

BEAKE 5 vh & SR R R A S TR, i
e B P AR A SN IR S I M Z %, 7 R S
JEJE LCA Bdi R L, R BEATBERE (77 dh) Az fiv A
PPN B BRI . 1R 8 SR AR I M A A A S b R Y
T SQL Server 2008 £ 4 2 457 38 7 50 1 FEA SR 4 F1 7
RGPy P AL

r— - - - - - - - - - - - - - - - - - - 0 """ = = = - - - - - = A
| Technique Effective Time Allocation |
- i har(36)  <pk>
Techn ID varchar(36)  <pk> Effime 1D var char(36)  <pk> Allocation ID__  varchar(36)
| Tech Name  varchar(255) Effime Start datetime Inter Flpws ID varchar(36)  <fk> |
Tech Remarks text Effime End datetime Numeric float
| T _| Effime Remarks text Product ID varchar(36) |
[
| Processes < > Intermediate Flows |
Process ID varchar(36) <pk> »
Process Type int s PrConn ID varchar(36) ~ <pk> Unit ID varchar(36) k2> | &
| Category ID varchar(36)  <fk3> Process ID_In  varchar(36)  <fk1> » Basic Flow ID varchar(36; <fk3> s |
Ref Fi h fid > (36)
e Mty varchar(36) - <fké> | Flow_In varchar(36)  <fk2> ProcessID varchar(36) <fkd> K]
| ™ Allocation Methods  int Process ID_Out varchar(36)  <fk3> »| SubProduct tinvint 3|
TechlD varchar(36)  <fk1> Flow. O har(36)  <fkd uorroc iRy 5]
EffTime ID varchar(36)  <fk2> low_Out varchar( DG Distribution int 3
| Geograph toxt PrSyst ID varchar(36)  <fk5> Inout tinyint 9 |
| Procges He}:'narks tgxt < —{ Parameterization tinyint g |
Sum_Numeric float 3
ScaleFactors Sum_Formula varchar(255) -
| E Parar1_Numeric float |
FactorID. varchar(36) ~<pk> Parar1_Formula varchar(255)
| PrSyst ID varchar(36)  <fk> [ )| Plans Parar2_Numeric float |
Factor _ float Plan ID varchar(36)  <pk> Parar2_Formula varchar(255)
| Uncertainty  float Process ID  varchar(36) <fk1> Parar3_Numeric float |
ProductID __ varchar(36) Unit ID varchar(36) <fk2> Parar3_Formula varchar(255)
| Parameters Category ID  varchar(36)  <fk3> Data Quality Matrix ~ varchar(50) |
B ~Varchar(36 =i ;:an game N varchar(255) Uncertainty double precision
Para ID varchar(36) ~ <pk> lan Remarks text
| Process ID  varchar(36) <fki> Plan Ta text |
| gnit IR vz:ngrggg <fk2> Prouanﬁxy float |
ara Name V. r
Para Type int
| Para Numeric ~ float |
Para Formula varchar(255)
| Para Remarks text |
L P —_— | - - - - — _— V— — — — — — L - — — — —— = — — — — !
| Units < ElementaryFlows |
Unit ID varchar Elem Flow ID varchar(36)
| Unit Group ID varchar FlowAttrFactor Category ID varchar(36) % |
| E——— i
[—>{ Unit Name varchar | [Fiow Aftr FactorlD Varc| | Flow Info ID varchar(36) 3
| Un!l Converter Factor  float FlowinfolD varc| | Elem Flow Type int S |
Unit Synonyms varchar | | Flow AttrConverter Factor  float| | Elem Flow Remarks text 5
| Unit Comment text Elem Flow Name  varchar(255) o |
L
o
| - g |
Category . Site - FlowInformation -
| Category ID varchar(36) _ <pk> 2—:}2 ',\?ame X—‘—’—::ﬁﬂ:[(ggs) 2 | |FlowinfolD varchar(36) _ <pk> |
| Category ID_Parent  varchar(36) <> || gic lont ie fioat Site ID varchar(3)  <fk> |
Category Name varchar(255) Site Latilgu de float Flow CAS Code varchar(255)
CategoryType varchar(255) " Flow Formula varchar(255)
| 2::2 (Fig‘rjnearks ;’:LChar(zss) References  <Undefined> |
L - e e e e e — e D ¥ D ¥ D D e e e e — — = = -

P8 7 il 2R G Y ) B AR R
Fig. 8 The physical data model of the product system

EIE R | VR 7k B B 4 S U R Y
PRABERY 1y 37 IR
3.2.4  ARAE R R AEMESH

FEIPR L, % LCA Bl Mo 571 &, —
M 15014040 RFNARHER R, Jo i JE 15014048 145 17
f R S AR 20, AR AR S LA R RN E R,
H ﬁﬁ, Ecoinvent Z3E J%E 11y EcoSpold Ll K ELCD %8 1Y
ILCD #0838 T/ 2 MR A, 4a K250 LCA B4 T. B
TRV 12 0 S 5 3 T b A X 1Y) LCA B8 584

SN TSP Sinocenter 2. 0 $0HE JE 5 HoAth LCA $03E 2
Z I BRI A4, MR LCA %035 8 SinoCenter 2. 0 H1 ()
AR BT 2% T 18014048 F 1 504 S04 45 20 2L
M ILCD #%2(, H1 Ecoinvent 3.0 F i FH i fc r f Eco-
Spold02 RRELHE#% 3, 3 2k X 3 40 B0 ¥ =7 BE A 4317 A EE

XATLL & B, SinoCenter 2. 0 $¥8 5 H br 2467 F i
FIERE B A RAF A, v IE A 28
P, T R AT LS AN [ B i 2 TR B Y
E /N
3.3 A&FHiGITHIEE

PR AE S BT R A B R R A B0 R T2 A
Z¢,fﬁﬂ$ﬁﬂ%%%A%ﬁ%%ﬁﬂ EY A Nt UEAN
BEthAar, 0 el B T A A i I A B 5 e 6 3]
/MVEE, NAERRITAEXRE, ﬁﬂ%%ﬁﬁﬁﬁﬁ

Re B MR E BRI E K, ﬁfﬁgﬁﬂﬁ
TEER  FEgm | g A, 20500,
RO (854l Fn e br T 1SR 28 67 & 10 3 8e . BIK, f
Sinocenter 2. 0 H4" MBI RE RN 28 B A B WG 4, A AE
Bk AR AR TR R R B R R RN A T T AE B

LA
fE .



176 Hh [ BB 2

35 %

4 #HLCABIEENEENTRNAFX

4.1 HRRFHHIENKE

XFFRREC= ) W IREE g A5, — e IR A e i
R ARt R, ARG & ot B e W DI RE LG,
AT B VR R B R A FRE I A i HH e A 35 s R aR 1 i
SRV HL, BRI [T R AR . AT R 4%
RGPS BE . RO AR R, A%
Fi I 1S014040 RGN ZER FEATEAE M F A% . R 5iHA,
FEAE IR —E DI BE ST HE T B A i, EEE RN
RESATTIYE SO, B PR S B . IR TUf (5 B (IR
FE. BEVRVHAE . A SHER . AKUEHEBOM AR 754 ) o X
TN RSB, 0 el 7 A 7 IR B fr K dl . sC i as
BB OB, g SON ARl ST A B85 67 for K0T 4R
I FE A U B B A ) B R R

4.2 FEHIRE

BT, Mok LCA B8 b b S iy BEmt Bt i 12 75
AAk, WA K 68 28h kL Rt FEvE B, e ) 7= fh
BT AT RE R S B AR s i
AR AR R HasEmE
P RN =/ S o /1 = B SN 7 7 b S MBI
PAAEDS

VR 7 ik e rhade BEME ) 20 BT T H AT IZ 8 FH Y LCA
PEM T 1 ) B N, E B AL $5 Eco-indicator 99, CML,
IPCC Z5PPNM AR 2, FFE S X CML, Eco-indicator 99 $45
WER, AT TARMACEIIY, 256K EMEIEA S, @7
T 42 R R 58 FhAE 4 Jm AT 7 i A b Ak BT U5 4
HF ., H—eH 7, FEE, T30 E £ e ok o, 2
ST T AN ] A i ol 5 2 o ) - e 9 R TR R — 1k
K, TR A PREE O 5t SR R 2 BB R IR L3R 1,

x 1 MREGEARRERTHIES

Table 1 The datasets of material life cycle environmental load data

Materials Datasources Datasets number
Cement 32 NSP and 5 Shaft kiln cement production enterprises More than 90
Glass 12 float glass production enterprises More than 40
I Building materials Ceramics 4 sanitary wares and 24 construction tiles production enterprises More than 60
Wall 38 wall materials production enterprises More than 40
Steel More than 70 steel production enterprises More than 200
2.Ferrous metals
Alloy Enterprises investigation and statistics 2
Magnesium Enterprises investigation 1
Aluminum Enterprises investigation 1
3.Nonferrous metals Plumbum Enterprises investigation 1
Zinc Enterprises investigation and statistics 1
Cuprum Enterprises investigation and statistics 1
Electricity Enterprises investigation and statistics 8
4.Energy
Fossil energy Enterprises investigation and statistics 10
Road Enterprises investigation and statistics 10
5.Transportation Railway Enterprises investigation and statistics 3
Shipping Enterprises investigation and statistics 4
CML Localization 1
6.LCA methods EPS Localization 1
Ecoindicator 99 Localization 1
WA, Sl TR ANE 4 LCA BB AT 8 %, i REIT R,

Simapro, Umberto, Gabi, DEAM, IVAM # Ecoinvent,
FEEWLH M, &4, WEk, Ak, AHL (L)
BEOREIR AT T S T T B A R,
IR A LCA KO0 8 1 B 2480 o, It e 3R [H
FOEE (7B LCA MRS e 48 40 1 B fili Ko, 45 1)
JE X Ecoinvent Bl i 4 N 78 HEAT 1A Ak 9 %) HE A

4.3 HEENMARGFR

BT ST BB PRI AT LA B, AR st T
AR EE LCA BF5E BN B8+ 2 AF R A | J7 ¥k 4R A
PRZ 7T B R BRI R, A 7 B 5 RE i A A A A
B M PRI R R AR R | A A 7 U R BE B
MRS | APRA 2 TP BRI R (BEIR . BEIR
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MR WS e RAUEAY X BRRE R Tl 7
REVIHE R A S A SEPRIE B, FE & T M I 5 2R RS
AR T HA, i (R A Ay R I R RE 0 i R &
(2013SR038488) ). (b} A 1w J& 4 ik HE 43 B #1 44F
(2010SRBJ1357) ). (& A KWEE AN BRI
(2007SRBJ2464) » 5, B4k B & AR A JE
MIRERE AR, I HR B MO 7= & A 7= W BERE AL &
ORI R Y REWCHE S A A TR AR
53R, AT A | BEAEAR A 7 BB T 0T
M5B, WREHEE AR T Bk, DS X R ATl A
SRR Al R Y REVEHERICR W
4.4 HEEEBEMEXEENNKAFL

FE T ) ELIE R0 B4 15 & T, AERE () A
A S B U AN RO B B SRR 2 s A
AT R PR IR S A7 A 50 S R A
FEZEWE TG b, AT TR R RS | AR 7 AR e
[ 3 P4 A 1R SR R B o 2 Ao, R R Ak hup: //
cnmlca. bjut. edu. en, L T & K H & 2 EB &
ASPX Wi R HF A, Mt Web M5 IMEE, R
PR 25 5%, A T IR U Il AU IR i ]

A, REIEAZET PO S RE TR RERER
YERT, A=t an it AN [ 2 4 A v I ol o
2025, SET 4.0, SEIAF R E [ #4 R B B 3E 3,
H it BT RN AT AR KBRS T, SCAE 5l 55
BRI SR, KT EFR, ARSI IT &
BT RBARIRET T Wb R R BT g B R AR A, IE7E
WFIETF S 3T KBS H A 1) v LA ek A= o ) 00 40 7 3
-6, RIS R A R AT R 4 PR RS 4 T ik

5 % i&

T ] A i SS9 R R SL AN T, S FR
AEWHE . WiHERL (WAL L) Ar#r, 505 2R AR 4R
T RRE | SRR S R, B A R T Y
18 45 A A —LE R, Bk UE, 18 347l K
i PO IR, AHSCAR R B el 38 A7 A AR K A BELAS
FEE A RAR B G B A A ER 1 B0 B

Fe AL A BT 5 A= i A PP AN 8T 1 1 K R )
FALFRLLIR 3 T ;ST R R A | B A B A KL
P T R IR SF AR SC RO B BE— 2P 05T, O Bt e SR 5
RS NN R RS STl A S LR A |
By eIk, SR sh & ey Ve fem 21
FORHE R AL S48 5 T, 0 e e Sz AR PR 67 i S
DI, AFFERERE A S5 4G — 1 BE - 3R 58 Al P 22 [ 9 7 1Y
WIRRKAR,
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