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Project Description: With China's economy leaping to the second place in the world,
people's consumption demand is transforming from “low price” to “good quality and
green environmental protection”. To promote the supply-side reform and the uplift of
the consumer’s goods, this project carried out relevant works by the means of
standardization. During the research period, the green-design assessment



specifications for ceramic tile and air cleaner were developed. The procedure for the
assessment of green-design product was also established and politely implemented.
On the basis of the pilot program, the 2" batch of green-design products were
released including more than 100 products of 30 different categories in the year of
2016. The abovementioned assessment procedure has been adopted by MIIT and
become a regular work of the department. In order to disseminate the green standards
as well as the method and thoughts of green design, the first 13 group standards of
green design assessment specification press meeting and the international forum
themed by green design and manufacture were hold respectively. The present project
also explored the mythology for green cost audit, which proposed a monetization-
characterization approach based on the theory of willingness-to-pay and using the
environment/resource tax as weighing factors. The project also put forward some
suggestions for government, producer and market on the basis of their different roles
regarding the dissemination, implementation and assessment of green design. The
outputs of the project can contribute to the green transition of the manufacture scoters
in the following ways. Firstly, it helps the provision of the green and high quality air
cleaner and ceramic tile products for consumers, and significantly enhances the market
share and the competitiveness of green products. Secondly, the established market-driven
green design products assessment procedure as "standard development - producer self-
assessment and declaim — the publicity of the green-design product list and endorsement
of the government - green product promotion™ can effectively reduce the cost of green-
design product assessment for the enterprises. Thirdly, the methods and suggestions for
government, producer and market can help the dissemination and implementation of
green design.
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Abstract

With China's economy leaping to the second place in the world, people's
consumption demand is transforming from “low price” to “good quality and green
environmental protection”. The consumption demand is very urgent for products with
high quality, safety and environmental protection, especially for household wares.
However, the lack of premium brands and insufficient supply of high-end products
cannot meet this transition, which causes the boom of oversea purchasement of
Chinese. In 2015, the total amount of the abroad consumption hit a historical record of
1.5 trillion Yuan; and a new high of 90 billion Yuan was marked soon after during the
Spring Festival holiday of 2016. The ever-growing overseas shopping of Chinese
consumers reflect the lack of confidence in the domestic products, and highlight the
supply side structural contradiction of the manufacture industry.

In 2015, present Xi Jinping put forward the major objective of "Supply-side
Structural Reform™: The Green design and sustainable consumption pattern are the
keys to achieve this goal. On April 6, 2016, Prime Minister Li Kegiang attended the
executive meetings of the State Council and emphasized that the direction of
standards and the establishment of manufacture power are the primary contents of the
structural reform, especially for the supply-side structural reform. At present, the
primary goal for the establishment of the standard system is to improve green supply,
guide green consumption, and promote supply-side structural reform with
standardization as the mean. Following research and activities have been carried out
by the present project.

1 Study and development of green design product assessment standards for air cleaner
and ceramic tile

Comparative studies have been carried out between the foreign green product
assessment rules of air cleaner and ceramic tiles (Product Category Rule, PCR), and
green-design assessment standards. As far as air cleaner are concerned, field
investigation were carried out in a dozen domestic air purifier manufacturers such as
Guangdong Midea Refrigeration Equipment Co., Ltd., Gree Electric Appliances Inc.
of Zhuhai, Lex Electronic Corporation Limited; as to ceramic tiles, studies were
carried out in Shandong V-Tong Science and Technology Co., Ltd., China Building
Materials Federation, Inner Mongolia Institute of Standardization and so forth. The
standards including Green Design Product Assessment Specification for Ceramic Tile
(national standard drafted for application), and Green Design Product Specification
for Air cleaner (group standard) were developed, and the pilot assessment based on
these two standards was conducted.

2 The proposal of implementation procedure for the green design product assessment
and the pilot program

According to the general principle of *“gain experience based on pilot
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implementation, and gradually expand the influence", the green design product pilot
assessment scheme was formed, which adopts the idea of producer make self-
declaration -- third-party conduct the assessment -- post governmental supervision.
Enterprises can decide their involvement in this program and take the responsibility
for their statements. Based on this implementation procedure, the pilot program of the
green design product assessment was carried out, and a total of 119 green design
products were included in the publicity lists and announced. The Ministry of Industry
and Information Technology has adopted the assessment implementation procedure
and transformed it into a regular work for the department. In May 2017, MIT
conducted the assessment of the third-batch green design products.

3 The dissemination of green design assessment standards and green design products,
and the International Green Manufacturing Forum 2016 in Hefei

On September 5, 2016, the first batch of 13 green design products specifications
(group standard) was announced in Beijing. 18 central / state media, 4 professional
media, 3 industry media and 2 local media attended the press conference. CCTV, BTV
and Xinhuanet.com broadcast the news and relevant reports were also delivered. The
GD&M?2016 was also held and reported by more than 30 mainstream media, such as
people.com, China News Service, china.com.cn and so on. During November 12-13,
2016, the GD&M2016 was co-organized by the China National Institute of
Standardization, China Industry-University-Research  Institute  Collaboration
Association and the Energy Foundation (China) in Hefei, Anhui. The officials of the
Ministry of Industry and Information Technology, General Administration of Quality
Supervision, Inspection and Quarantine , the Standardization Administration of the
P.R.C., Administration of Quality and Technology Supervision of Anhui Province,
Hefei Municipal government, and Hefei Science and Technology Industrial Park, and
more than 50 experts from Italy, Canada, Japan, France, Germany, China and other
countries, with total participants of over 600 people attended the forum. Themed at
"technology innovation drives green development and promotes supply-side structural
reform”, the forum released the second batch of green design product list, established
China Industrial Innovation Alliance of Green Design and Manufacturing, and gave
the "green chain Cup" award. The resources and environment branch of China
National Institute of Standardization and Management Committee of Hefei Science
and Technology Industrial Park signed to co-build a green design and manufacturing
standardization innovation center. The main forum was concurrently held with four
sub-forums: industry synthesis, academy, green home appliances and green building
materials.

4 For the aim of promoting the implementation of green design and spreading green
products, policy and technical suggestions were put forward for the government,
enterprises and markets respectively

The assessment and promotion of green design products requires extensive
participation from the government, enterprises and market. Among them, the relevant
governmental departments are responsible for the policy-making, while enterprises
are the subject for the implementation of green design and assessment. Market plays
more and more significant part in the promotion of green products by supervising
both the government and enterprise, and providing third-party service. For the
government, we propose to combine the Extended Producer Responsibility (EPR) to
promote green design by adopting a more flexible fund collection rate, extending the
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fund collection scope to cover consumer and introducing a “collection coupon” to
diminish the share of informal collectors. For the enterprise, 12 suggestions were
proposed for the realization of good and effective green design for the purpose of
enhancing the customers’ preference for green products. These suggestions include
instilling sense of control with active customer participation, simplifying the dscision
with industrial standards, design with interaction incentives and feedback and so
forth. As far as the promotion green product based on market mechanism, we
proposed to set up green product sector and green award points in the e-commerce
platform, establish the market-based green consumption fund, and adopt more flexible
consumption tax and bidding system favorable for green product.

5 The proposal of green cost audit method and the case study for the green design and
production process

The assessment of green design and manufacturing process is an intricate process
due to the great diversity of different technical processes. The present project
proposed a monetization-characterization environmental impact assessment for the
green cost audit. In the process, resource and environment tax rates were introduced
as conversion factors. A case study was carried out based on the proposed method,
where three high-aluminum fly ash utilization methods in Mongolia were assessed
and compared. The environmental assessment was conducted in accordance with life-
cycle assessment principles, and a monetization-weighting approach was applied to
obtain social willingness-to-pay as the results of green cost audit. The economic
performance assessment showed positive net profits for fly ash utilization, but high
value-added products were not necessarily indicative of better economic performance
due to the relatively high operation cost. Comparison of the eco-efficiency indicators
(EEIs) implied that the process which produced mullite ceramic and active calcium
silicate, was the most recommended out of the three scenarios on the present scale.
This judgment was consistent with the evaluation of the resource utilization rate. The
case study showed that the proposed green audit method is practicable. EEI could be
used to compare different fly ash utilization processes in a comprehensive and
objective manner, thus providing definitive and insightful suggestions for decision-
making and technical improvement.
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4.3 SRR (eco-efficiency indicator, EEI)
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AWFFAHEH B LCA JPVEREAT IR B RE i 73 My, R I I B AR A — 7 73k
MR AR 45 5 El (Environmental Impact) , Bl piA
(Enviromental Cost) , FRiX — B2 AL B2 EN 57 A EP
(Economic profit, = hiiAgiak 2 Er= Ay SCBk, ol Lk —2 48 24 = ik 12

EX

Eco — efficiency =
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A RGE, B EP/EL AT DAHISRRAEZA: P i A B R TE A R JT & 75 BoA %6
B, WA A A R S B U7 SR EEXS AR

4.4 FTIENLRRBIBT T: =P Rl RA A 75 R HT ELxE

L ORI P A B [, SEgeTt,  FRE R A R PR R
S AEE] 40 AZFN 25 A2, e Hr R A AR AR K B (R RE T B A e
B R R, KRN BERRE 2 7= . 2013 4F, FRE MR IR = fhik
B 5 AL, AR AT B AT 3020, R AR (7 A 5 HE AT AE —
PARERAA MM, Wil P AN S SR JC R . XS R I SR AN R S B
WOPRALE, FTREXT FARPAEE A AR R R A . Rk, TR KT 4
SR ABARM T — B — A RO E A, KRR
W5 Se ik TAREX — MR LIPS . A 2011 4F, BRIEMHRK 526 FIF 2145 3
67.98%, EEAFI B4 EFUMEL . H bR 7Kg A2 7 JEURHRR 2K o
BT IR IR 41%; BRibZ A, A= aE BLH Y 26%, TREEL
ik 19%. {HESZIE LA SRl s m, FoE A Cod Rl g 50l = gt ook
— DR TR, XA LR B 3 ER K S R R R — b iR e . BRI,
o L WA TR R P () SO B e SR m R S, B i B
PR BRI i B 2 F o

BRI AR KR BAAAE B0« BRI SR LA (RIS A2 (AR R 2R B % 1 AR )
FIVEAR TR R AR R X LR S R E 1 e AT RE AR BEAR I 77 2. #il4n, Sio,
+ Al O3 + Fe,03 = F¥ i 4143 25 B35 50~70 wt%, H. CaO & & = IR K 4% 1
N CRUR, EXBHOLET A MM EII M ERL: 17 F AR Si0, + AlO; +
Fe O3 =Fh2H 70 & Sl 70wWt%, X MUK BLAT SE S sEaE v, By DL B AK TR I
Wik st. Btz A, ByBEAGERT DL T HI SR . S . A EEE
LRI AE 72 FL A A Al 5 B I R o (B SR SR P O 52 PR T A O PR A
SRR A N — BLAUD o BRSO AR T i X A 3 e A A B R F O U
— R ANE, T AR S R K SR AR . B B S
TRl E R A o BRI T2, FESR IO R R R SRR B Lk
JFUCER . RERR AR . AR SRR RN, )P e A ) S SR A A
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IR A BN i, SEEL T e R R EAR 1 m AR, IR CAE N SR X
AL T2 L2 RIGIHE .

TR E TR E R KR AT, A0 H B A R AR X —
REFE R AR B U L RS I R AR TR R AR 2R R I AR ) IR
AR08, XA RSB I B PR AT 3 5 17 55 072U B IR 6 O L PR 58 A B P R
VA REGHF A M EARPSE ST AR . DR, KA [RORH AR 4
ARBEATVEAN 5 %58 LUt o — TR = S AR . s sCAmid, JRIE H e oa 1
BERVEN TR MR E B2 . DU T IR B e et . BN R
IR T 2R, REE A 07 AR ME A EIL L B IE (PR BE R 57 3

FITLL, ARHEFCHEH T — P T ST RS HIR I LCA SRS mvRAn )5k, JIF
BE— b IX — TR AL (ED 5= 8FlE (EP) 454, TR EIEP,
B < BT 7= i I o IO () BB 52 07 FE DA VTAN R AR TR A (0 PR3 A P

TEARZBIT T, =R [ RO BRI F 77 2B R R AT 5 R X
AR AR E I FH P 52k DCRE R S R AR SRR, 7 B R T
ZAFASRA . BREB RO S A S AR X =M T E R
PTATELER,  ASHIE T8 T di R 8 (0 BSOAS A S5 07 V6 () PT S ] LAAS BLBRAIE .

4.4.1 =R E K R IRALAI A T2 /A

AR S i R ) i R RO B N S8 SRR 2 X . SRR R A
FH > XRE ST &E R0 N R PR, w] LUE X #2800 2 S,
I TR S T XA K 90% DL B i E . IER TR AlLOs E i,
BT SO & R AR SRR AR B, JF OIS H R, HAT U
BB AR SERUERH T iR B DL N =, p Al Bees . BRIRIE DL A
$EWEA (HiChlor) o i BEA t m] L Rl 46 22 b s A Dok il i, itk
MOEL WhAT, SRBOEMER A, i, SRR SR A KR RE
PURAZIEREA IR SE, WAERRIRZ . Ik, A K ] 2 SR AT BOR BT 5T
CEINEEPNPREE

R 24 BB =R R SR EA S (wi%)

A|203 S|02 Fe,O; CaO MgO T|02 K,0 Na,O P,Os5 Cl LOI
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A

491 404 18 266 076 136 039 007 014 - 3.24
SRR
WA 709 215 100 05 0.2 2.1 001 07 0.04 - 3.05
4SS 064 4372 0.075 398 - - - 043 - - 15.14
HRE 1.2 918 0.06 0.02 - 0.2 003 07 - 0.3 5.66
AN

65.28 0.009 0.007 - - - 014 - - 34.56
ALt

P SRAE P 8 AR AR I BB AT, 3 7 NS AL OB = o,
ALOgH B T8 Lin<g NF A b EARVE N JE0RE,  BREhBItR] 1 ASJa s
ALOsHI B R A T E . X — T E B RAETEMBRYEZ 5, K
AT RS . ARGIF K =T 2R 7T IX—id i, HEoREZ B s,

e
- v
Na“‘ﬁﬁ’ﬁ Mk e R s sokm
B
e T e o e
ik e TR e
TCa (OH) 2

B 37 B IR A R A B RERY LERE (T2

N"‘O“f’ﬁ Rk H T H Kieke }—v;E'UKE
—{ b H i H ik

B 38 M RAEFERABKRTHRKBLZWME (T2 2#)
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wa H e }—»{ Kok }—»mﬁ

NaOHIE

K '
*{ b H Wit H ik ik H itk H i }—'mm

TC (OH) 2

1HHE H kg H W H FUR/: H T4 Piﬁﬂ:é&‘.

Ca (OH) 2. NaOH

Bl 39 MR A T T B S EARE R KRS TZ2HE (T2 3%

NTHIEESRAT, Ee TR L AR B P SR A, R R (1
07 2E D o A & R B AR (EZRSIO,) . AR PR 12
NaOH, [EIMCERIRIAT Hh AT LA A ZAME AT o 22 I Bt (b K AR s ok — 20
HCIER Bt 22 B 2% 0 AR AL Os I & . BRIEF= M TIRANBR, I A3 3158
KA

N TSI EAR R IR SR A R, 7R L2 MR R BB T A
TERRES . 7EIX — it FE R CaOB A SR (Si(OH)) [V, TERUERRESTTIE -
XEEPTIE LR 55 RIW] DUAR BIRERRAES (A AR = it o TAE L 2280,
A 2% S 38 3o ) R e Y P 3B N C Ok LA B pH i L i A HE A3 B )

T TZMM T 234, T2 PBMX R 4. et /5, £1445%
IR T A= Bk, )R A A AR ok B B AR . 7EX —id
FErh, NaOH5 F ZK/KIR & -SRI BE =4 N, S 80 7= AR R A% s
WeBR 2. Al(OH)33E o i B & W A pHARR B T S B/ B4R . = b T 2 /3 31
AN R h HOE I XREHEAT WA 20 #, oA 45 R WAk24, 3R 567 i 1) ot
BRI B EBA A S bR E K (kA YBIT 5267-2013; H % &
HG/T3061-2009)

P S T B DX v A AR R i R AE R E R OK GEEITB0042 M), iZcHh X 4 Rt
FEAEFEHEAT T KB M AR, ER HOR 268 A 5200%., A 451 vh BT il 2
[ =AL 202 DU AR N BRI 2R G R R &, an S mT B = kAL
[0 S - 2 B2 AT B SR IABE A PT AP AR ORI i Ak o i 17 by A ) B s
FIAEREAR S, =L 2R 25005 2 DAk 2 58 a i) S8R bk, JRRT]
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eIk D HE . BlandE T 214f T 228, K2 B ER e it FA £ F I NaOH 41
WARHFIH, RARDE Y BEE KRB HEBR M % . L2 R pr /R 2
PR BLR R AR ISR AL, D TR PTRE IO HR i A R A AR IR COL I HEL,
ZLZRGIEIA T RAEWC S FIHEE.

SR LZREMEERN, 7= LS RS R R s . Hor
(V12 J SR RAE T 20 R NFR e IRAS S5 ek U BSR4 1, (E2 R HE
JRCEUHE 32 B BT S AR A AR . A T T, = T2 RN
BRI HR G — e J91000kg. MITCERIHIA BER UL, A2 BT HISio M
ALOGHR K T HAR M K, ERAE L 1R T 234 o T i BURERRAS 75 ZE 40
HMANINCaO LA & [RIINaOH . T Z2#M1 T 2342 A 2 W R (437)] /£ CaCOs,
FVREASHE ) o 752U A A2 3R rp 00 [ 2 OB B4 T 250 R i 7= 2 11 8t i
IR G AR AR . RIS RIS T P A BT E— P I Gy, Bl
AT B M0 2 NAE — AT VAN 1 6

R 25 =M R EARHR . P2 e SHERE

Bfy L8 1# T2 2# T2 3#
R EK kg 1000.00 1000.00 1000.00
NaOH kg 190.41 190.41 126.15
HCI (31viv%) kg 513.70 506.85 265.02
JEiftEl  CO, (100viv%) kg 165.07
A CaO kg 254.79 210.96 308.48
IKBHUE Kg 2800.68 2786.99 4770.32
LA KWh 68.49 82.19 204.95
FAE Kg 500.00 360.27 684.81
SRA Kg 684.93 684.93 353.36
PR TR Kg 479.45 247.35
t Shds Kg 205.48
mHEEMNE  Kg 353.36
_—- COD g 21.23 21.92 37.46

CO; kg 1143.84 821.92 1566.78
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HET SO, kg 0.11 0.08 0.15

NO, kg 0.11 0.08 0.16
ERENEZY kg 450.00 821.92 758.30
4.4.2 V7P B SVEE IR E

AR GBI T H R XS =R AR ] 23T XS e, B
EARIHARIPFN AR, VRHE SRR IE . v TSR —H B, R
s (ED PR A= S5 RIE (EP) PPN RN AT TARREZE 2 o o

WEEm (ED PR R T A an U AT o RPN 7 R R 4
F& T DAKT PPN G4 2 i J 00 R v O A SR S MR R AT 55 A T O VRS . (HZ
AP R SRV AEFEAL B AR, TR B X XA OB AT R R AL B . AEIX
GBI, A JERRHE I S R K Kk B A HELE, BRI BEYRAL
H R A AP AR IR MR, R N3 T H T A a2 i
B, FTRETRE—E RTALEE, P L AR e 5 B 2 T R 24 1 H A

AP RR . ST IPIRIEIA L FE Copen-loop recycling system) ,  7EFEAT P4 I — %

T EHAT TS KIFM R R RGEL T R AT FAERAT P I 4 = ook
BEIRAR BN A T IR 5, TR HHERR PP R G . i X — R
T T AR R — ARG T B S ek BECR B D S HEAE T o%
PR REE IR =B AR s R AW TN EL i = AN REAEREAT 2 M s 3o
FHOCHAR AT TR E, AR JEORNEE N A 7= i A 1A I K 11 2 R % 4 J9 1000kg,
JIT AE T EG e R v R B s A R FH P 7 A R S 0 2 A AR o T X — (R ik,
KM FETEN L AR LUK ik o S 28 Ff s I ASBIE STV R G834 5 an & v
N IANRGURN GREHE BEFE RN A =R, A A = 72,
DA DA B K Dy SRk B %% 2K 7 i R AR P2 i B . € BEAR M RRIU R 2 )5
BTSN 43 AR 4% R 5 2 AR A 23 M R B I R AT

B TEREERZ I CED i, XTI METEE (EP) it —ifsr &
TR TAE. MEEmE, @G BV EENE S, BN ERERETIE A
A AR A= i A ek 25 R RS RIS AT AR o 7 IR AR FH B = AN =1
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B, BERPRAS AR L A, PLE NaOH. Ca(OH), A7l i) A 5
IBAT AN LA AT IH BT 490 2R I DL 57 3 D A Bl o

VPO AR A B 2877 HH NP BERE M 73 A 45 RN 22 i 0 i 45 R EE AR,
HI EVEP, XAMEM/N, W TEE MM, x4 E. PHr
FAARTERERAE S T HEAT S NTEAH /2

| Ryl | REME) G e or s, REELRAINEO fE |
T 1
e
. N 1 L8] B}
I LR ok ! H,-N
I I
HEFLCATOER | \ — . —
HEWED S | | w—s| L ey e B
Hr [ LT [ N, 5 - R P
il 1 I
: 1] / : l.!.{ I
i = i K i
] ] o L
I | i it i
I I
I I
Vs m ! T IEFP
i N ! T U {EZ
S% ¥
— ‘asily
r FIse
o 1R AR 2
U A —
> o N L5 Lridping ||
LoHER) S — i (EP)
Gxily 4]
i
L E TR

& 40 =Rk R A H TZ R iR

443 GBI

SRR BRI T2 0RO 7= RS e B RO WSk 25 i
Ao TEHEATTH ST, AR T B AR A I 52 B B T A FE) A= i e 910
fir . A GreenIN. GreenIN F#df b & 7 JE B 7y B &0 il ol 1O A2
i FE A, DRI b 5 SR T DA g v A S B R PR AR S . 3R 25 TR T
AR ) GreenIN BA4 T BURITH B4 M7 45 R UNSE 26 Fram . BOAAHT UK 32 2L
H & =F T 23T 5t b, AR B SRR AT (A, R sa i3 —0
e R R AR R PR I R e — 20 2 A o

K26 FLZH LCABREDIER (Ut REMERD
5 QLA

B TE TE2# 13
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CO; kg 1976.7 1728.8 2421.4

SO, kg 213 2.36 3.30
NO kg 0.88 1.00 1.37
COD kg 0.22 0.27 0.45
ERENGEY) kg 1826.1 2528.9 1821.8
K kg 103724 118629  15878.8
s kg 683.3 582.9 871.4
RIRA m® 761 110.7 56.2
Rl kg 30.6 30.6 21.7
A K kg 510.9 427.7 606.6
=ik kg 321.5 320.3 193.4
4.4.4 RSB 53 B

SR M A2 R T B0 S o H b i R i 7 A B3R B 5 i i3 AT PP A Y i
o, FEQER TR — b =B8R

D R ERAE

FEARTRT FE R, 5 B 42 ML ma SRR i) AN [R) B SE a0 il A S A B3R
BRI, 25 Xt —D M hekigie. Rk, 8770, Bk
R, CAROK BRI RE . A e ME AN M BT AE-E . T SR AR AT
FKm, 3P Re 25 TS 2 i SR o ) Kt AR LT H A s i fa hR gt AT R
15, o 3% 26 TRTE A L PN TR 2> SRR LA 5 I 2 R R TR o

R 21T ZFLZHAERH R ERMMALER (Ut RERERO

s TiH FAAL TZ21# T2 1234

EBREEN CO, kgeg.CO, 1976.7 1728.8 2421.4

. SO,

44 kgeg.SO, 2.75 3.06 4.26
ETH NO,
Bk ®EEMk COoD kgeg.NO;™  0.05 0.06 0.10

] 4% [
kL&Y kg 1826.1 2528.9 1821.8

Y
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IKBHIE K kg 10372.4 118629  15878.8

o kg 683.3 582.9 871.4
HAR®E (aaedR Rl kg 76.1 110.7 56.2
IRIHFE KKK md 30.6 30.6 21.7
L hAKA 510.9 427.7 606.6

7/ bie) kg
A 321.5 320.3 193.4

2) InpLa—4K

IIASL A — A0 (0 T R R B A OB R R, K AN [ R PR B2 5 ) (R REAIE AL
S5 SRHEAT F AN AR R . AT 5T BT R F (B R B0 DA SR AT B2 U5
ks, PR HBUE A 51— 3.

W32 27 IR BERE I 73 K S RHEA 45 R 53R 22 I S IR B 5 e 28 AR R
SEEHATIA AR, HERMTRIUR. ANHRESERPATUES, ETHA
HOHE AT ER IR BE R B AL RAE 7k, T2 SR 1 s dE K
RIS R, Oy 114.1 76, ATRAE ], XF ML RO IR/ B0
PR, ERBEMICEH AT RS JOHZRLE H TR IE A T SN B
BERTHNEME LT, W SRR A M E R R E S . (H 55 BRI U B 1Y
FEIEANGE I [F) T A0 P B R R AR, B SR S Bk F S0 AR
TAMEN, FADEAREMRIE X — TSRO T L2 WA= 75 5
AZ4N 97.67 T/t R R o 12 TR A 3R I R PR S AR B R B A TE B 2 I 41
FA WAFRE R AR SLBRIE B BT LAASHIE 72 T3 31 A 285 5 R — R (LAt EL e 1)
FARTEE IR o AR AT T T 5 th R VEAN T3, Sl i) =Fh L 2B I I FR 5%
MM KEIINNTZ 34> T 24> T8 14,

* 28 UK MAURIEM & T2 PR o/t « HeEkER)

ARSI T2 14 T2 2# T2 3#
RN 49.22 57.52 54.75
R IRARIE 19.77 17.29 24.21

[ivgid 2.03 2.26 3.15
BER 0.03 0.04 0.06

EELNGZY] 27.39 37.93 27.33
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BRIRTHFE 48.45 52.37 59.35

K 29.04 33.22 44.46

A IR 9.84 9.86 8.24

BT IR 9.57 9.29 6.65

jSgr 97.67 109.89 114.1

3) &R VHE

= T AN A SRR SR AR S AR ISR R o (4 B A [ s, AT
DA /K BRI FE [ 1A IR A HETBORN 4 3R AR R 2 A I K R F ao e b o 3R 5 7 A
I EESOMRISRA . XA A E5 AR B AE A SC A il = SRR . KB
THAE AN B R HRBCR BN, RIS B AR B S =241 m A 2 3o 5 il i 1 S R
B e JUFIE H B AR 7K B YR A ] PR ) OK R A O R 2D 2 SR AT
SR BCAE S I E R, P AR B SO I R B, A AR
VA H B 22 AR AR I T A B 45 2k

e 14 B &k [ & &t =R
Bl KR AR N & RIH4L BER o MmN 4L

Bl 41 = TZH A FRIRBIF SR ML S AR SR M o § L E A

BEAT AR A A AVEAN BT DO AR OC L2 AR A SR IR A AE B .
A BRI, 7 b A 2 i A SR P R B A PR B R i T DA g Y 20 e &
FHREAT T A SR A At . & 42 PR, W LE 1#MITE 241
Fo ERPRHG A R B LR R A 1 e E ORI X L 1#
ALZ 2# P BT ZE > JZA R BTN T L 3#9, AR
s AT AR RA R (RDE R Al AR ) =AM e AR A
BEUmEA Y, DI T 12 3#batain K¢, & Z ARG a &
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WHEATE &

80.00

60.00

RRELIRE Y

=

40.00

20.00 ~

FHHh (it

0.00 \ T T T \ T
BAHEF RAGEF AFHE BHAHEF RAEF AFUE BAHEF wHEF A FHAE

B 42 =Rk R A T2 4 4 A B N A R MY BRI R ma 1 B
4.4.5 ZHERR M

2o N 3 — B 2D BRI AL N I BB D 3, X AR ORATIA S A
TF REEORHE iR . IR 22 OB TN AR BEAT AR BOR A PP i

FIRR BRI S LTS5 -

ASHIE TR 255 o AR Tl B, 2 22 P i R B A N T2, i
M HERR &R EME (R B B s, =M LEAR™
shTHE, WRPR. ATLCES], ARBEN MR R, PEREILST MBI, T
Z RIS AR (AR SRR 914, EAR. RZG . BRI
U, TS RGN RN R B SE B iR A A SR R A, T
FEREIR. &M PR R A S AR A B N, DR et B AT R A
A TE . AR, NaOH SN &y bt, IX Wt =Fh T 2R B X NaOH 2t
TSR SRR X T =M L ZREstr 9, T2 WAL Z 2# 8O I,
RUIEEAT A WA ZE AR, ML SRR RS, HEr I e 2t i .
UL, HETT gt s AT AR 2 AR L 2R GAR MR 5L b 7K,
AR BENE LRk AL, S TR A AT R RN, (AR I, 384T A T
A UL I ) B

R 29 B0 FAPE T S R 24T A
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migihts AL

72 o
BRkA 2200 Jult
CaSiO; 2000 Jolt
H ok B 3500 Jult
mEAEEMN B
3500 Jult
2
5y g
NaOH 2500 Jult
HCI N
400 Jult
(31v/v%)
CO, .
500 Jult
(100v/v%)
A IK 300 Jult
7K 1.5 JTlt
H, 0.3 JG/Kwh
o 200 Jult
2175 H
T 14 1185 ToIt SR I K
T 2#t 1200 ToIt SR I K
T2 3# 1500 Tt AR R K

446 ZFMTETR LTS R

Fe3k 25 TR H SR EEIE 53 29 XS B dh . BRAR T 00 A%
HAaai a5, WS R =R BN L EME st i i o, iR
ANe ARG E) =R T EAE H AT SR 15 50 AT AsE Il A . Hrp T
& WA RO, T2 26 TN . T2 3#I7™ w1 T 37 e U B s
B H T AT AR e, HEZHEKF5TE WH —E %,
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R =Fp T RPN AR (R 28) S5 RIE M4 R4 &
HURT LA BB TE I $2 SR VR T i iR A S5 8, R EIVEP. Wil prikix 4>
BUEBN, A TP A AR B a7 (A BTS2 i B s, RIVEE A5
Ao PRIEATLIADY, T2 1 Pt U R B S I s e AR D 5, A
NIRRT REA R G Bos, P AR S i, T2 3Rz . 1L
& WHRARIEA VN 5 I B AR IR, O EPIEI ISR/ T 1,
XA L2 28T I 7 b T = AR B 2 BRI it AT RE AN 2 DA FL 7 it A ik
A P3R5 2K

R 30 {FLZEG5 a5 EI/EP
It TR B AR T& 1% T2 123
JRMBLSAS (JT) 882.69 925.48 719.52
IBATHUA () 1185.00  1200.00  1500.00
P A% () 2465.75  2226.03  2508.83
k25 (EP) (JT) 398.06 100.55 289.31
IRIERMA 3 f0 BRAR
97.67 109.89 114.11
(EI) Ot)
A 353 (EP/ED 4.08 0.91 2.54

N T BAEARF ARV TVE A, AR5 E R T =M L2
[ = BELH B A3 R R R o AR SR o 9 SR R B s R IR, BRI
HMEERIN T #5r CaO, FETHERHME B AN CaO 4L 100%. Z4] i) &
BB IR T LR 7 S Ak 2 0038 5 XRF HEAT TI05E, 45 U 24 Fiow.

A LUE BIVE 9 A R ) s e AR, e E A o oy & AlLOs Al
SiOz. AT R, =R LA T CaO. HIL¥s Al,Os. SiO, 1 CaO
TERARZGIN I =Fh R Ay, HRIEEE T 7= i X =F o i & 5 ok
h =R R L, A SRR BRI AR . X B R 25 W R R
BNGFEHME SR 24 RIWEEE DS RARCE:, AEIE 31, R EER
T2 185 AlbO3. SiO, 1 CaO 43 HIIAH] T 99.5%, 88.3%F1 69.0%; i ANE & T.
2 2R8I T2 31, BT SiO, Al CaO MR /KPR AR T 12 1#. Frbl L
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2 W IR F AR 5 TH e =R L2 AR TR B R R 7 2, X 50
I B AR PPN 2518 — 3

R 3 =MEERERA R T2 EMEBEA S RIHRR

TN IR FH R AlLO3 SiO, CaO

BN (kg): 1000kg: iy 8k HE AR
+254.8kg-CaO
TZ& 1w FH (kg): 684.9kg HK A
+479.5kg-CaSiO3
MA % 99.5% 88.3% 69.0%
BN (kg): 1000kg: i 8k HE AR
+211.0kg-CaO
T2 2# FEHY (kg): 684.9kg- K AT+205.5kg:
e
MA % 99.4% 83.1% 1.46%
BN (kg): 1000kg: = #4731 K
+308.5kg-CaO
PAH (kg): 353.4kg- Bk AT
+247.4kg-CaSiO3 4828 184.1 100.2
+353.4kg = A EAE
MA % 98.3% 45.6% 29.9%

491 404 2814

488.7 356.9 194.2

491 404 237.6

488.1 3359 347

491 404 335.1
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BHE BT e~ RBERMEE L EEN

OB P SHET R EBUR . At 22 B, BUT
AR EFHE RN TAEMKHIE, R M. mpEdkeRiEzs5. =
HMEHZ). PEHERE CEFR) .

GEEETT
HRI]
JAE R TAZERI]

ﬁiﬁﬁm%ﬁ
%ﬁ%ﬁih

,,!,

—

M f*ﬁ%@u.w\\ .
TH et SR

z e~

- YyskAIE] 5 IR
g 1 3%
7 HE | WA 55 = 7L
e MR TT AN ALt

B 43 BUfF, el TIEERESRE SRERTIRIEPHUESER
BURAEFEZD Tl dh 2t vt rh e 21 7 BORAE, il BEHE RS ft i B
IR . FEBCGRSIE T, ol S gk s o HET RS 3R E BT A DG B2
e, BRBORE N, IREHES BT St isert . A8 MBS By T R
BRI AT NSO 1 dh TG SR IR PR A BT A
FENBCHA B T T, ONBURZ ES Tk sh2r et 5 A 02 il

5.1 SRR M /il
5.1.1 /= F L EMH] (EPR) 5 WEEE 4B E 4415
A PeE TR . WEEE 0B 4 57 O3t B KRR R . X

7 RO RVE RN 22 G PR AR 2r tu BETH IR PR SR B 77, AT Kl B A IR R
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TELASE ARV S ity (PR DROACIFE 5 T 22 5 0 XA A b SO2E 77 it e v, B A
dn AL AR o AR AR L, SRR i T IR (8 A SR R i
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BEAT BCTH ORI, PABE R BT A SRR R i R A e B A
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B gk R EETTRIREN], VEZBIE SN T O O U e A SR
LR T SEBR = S e B R 5B TR Conrad S54RH T “HiLZET)”
R “+4635 4157 (The Ten Golden Rules), 1 FEFin. X+4EME
ARORHEHINE, W] DURYE B A7 i 1) 1T AR L PR 2 e i A A 0

R 35 ORI TR EEEN

Fe i

1 AMERAEY; WAERE, HA RPN R

2 Pl A 7 R e I RE TR AR AT BE U #E

Il A I BT B B REDRRT BE RV A8, e 9 R A5 FH B BOA SRR T o 2 B 7 A1) 7

4 fEHEAE AT R RB ARG dh (PP THEL)

136



S WA fhAE R A3, REHR PR o T EAL AR Y B i

6 HEFRAINE Probdion e RERFIETC IS, 8 T L S AR A i i S AR A R B

RER
7 A AP RO RE, SR BB AE M 22 i, AORYP = S 322K AR T A 45
8 W RAFRE R, ARRE. BRI R, SRR RHETE . gEE AR, JFRBER LT

IOEERCH

9 R TR TR RIBZSHIRRE, DMRRET . 4EEAEI; A
G e

10 RyE Lo WG 5, (AR AT ReAD Wk soott, MEIRET. Ria7. 188 1F
s LT EEE

6.1.3 £ XHE FE N M B R A4t e v B %
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