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Emergy analysis of coal-fired power generation system and construction of new

emergy indices

LOU Bo" ,XU Yi,LIN Zhenguan
School of Electic Power. South China University of Technology , Guangzhou 510640 , China

Abstract; Coal-fired power generation is the main source of waste dust and acid gas emissions. As a case of a certain 2x
600MW supercritical power generation units, according to traditional emergy indices system, simply power generation
system, power generation system with dedusting system and power generation system with dedusting and desulfurization
system were analyzed. The results have showed that although waste recycling systems were installed in coal-fired power
generation system, Emergy Sustainability Index( ESI) decreased. Therefore,traditional emergy indices system has not been
suitable for sustainable evaluation of the coal-fired electrical power generation system,which produces so much waste. On
the basis of this character, the corresponding indices were put forward for reflecting coal-fired electrical power generation
system, including Effective Emergy Yield Ratio( EEYR), Emergy Environment Influencing Ratio ( EEIR) and Effective
Emergy Sustainability Index ( EESI). The EEIR of the three power generation system were 2. 249 2. 628 2. 642,
respectively. With the increase of waste treatment level, the sustainability of system was better that showed the positive

significance of the investment in environmental protection systems.
Key Words: coal-fired power generation system; emergy analysis; waste; emergy indices; sustainability
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Fig.3 Emergy flow diagram of dedusting system Fig.4 Emergy flow diagram of desulfurization system
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Fig. 5 Emergy flow diagram of power generation system with

Fig. 6 Emergy flow diagram of power generation system with

dedusting system dedusting and desulfurization system
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Table 1 Emergy evaluation table for electricity production of power plant without waste treatment

FiH Item %ﬁﬂ&ﬁ B RV N _
Basic data Solar transformity Solar emergy/Sej
Hi A Input R FRERRR N,

BN, 5.52x10' J /al®] 4.00x10* sej/JM 2.208x10%!
A AR R,
2 #bFEK Ry, 6.31x10"" g/al?] 6.64x10% sej/gt" 4.190x10"7
=z Ry, 2.25x10" g/al*! 5.16x107 sej/g"! 1.161x10?
BHIK Ry, 7.37x10" g/ald) 6.64x10% sej/gt™ 4.894x10"
ZVALN F,
RHERGHEBEHRE F), 2.21x107 $ [ 5.78x10'2 sej/ $ [ 1.297x10%
W SEHE IR BT F, 3.01x10®% $ (¢ 5.78x10"2 sej/ $ 11! 1.766x10%!
WA SE K B IRAR BT F g 2.83x107 $ (¢! 5.78x10'2 sej/ $ [ 1.663x10%°
=R TR AL TSR T, 4.33x10% $ [ 5.78x10"2 sej/ $ 11! 2.541x10"
BATYE R Fs 3.05x10° $ (<] 5.78x10'2 sej/ $ [} 1.790x10"
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7594 £ OF ¥ iR 31 &
FiH Item %ﬁ#%ﬁ)ﬁ BV KPFHREME _
Basic data Solar transformity Solar emergy/Sej
B Y, Yeild CER 2.37x10' J/ale! 2.20x10% sej/J0! 5.208x10?'
W) Wy Waste  JRFEEERIIK Wy, 3.42x10'" J/aly! 8.30 x10° sej/J 2.835x10%°
HE — AL Wy, 2.07x10' J/al* 4.27 x10% sej/Jt 8.864x10'

S 3CHR P ], 72 5 (RERE PR B9 55 ) MO BRI 6 R A5 T A & RO RE QR LA A B At B0 B2 R Bk T 35 Y B A8 5 S Bl FH A0 R (i
ol RORFIBE BT B K FHAE( 6405 5557 G. Q. Chen, Z. M. Chen,Z. F. Yang % N\RYRFFE 18200 1T LAAS B vh [ e A [R 6 U B 28 3¢
BRI %

BAeFRERERER
Table 2 Emergy evaluation table for dedusting system
T H SEmbHHE (AR RS R FHBE(E sej
LIPN A A BRI N,

JFIK Ny 3.42x10'" g/alk! 8.30x10% sej/gl™ 2.839x10%

ZHEN F,
B Fy 3.25x10'2 J/all! 2.20x108 sej/Jti! 7.142x10"
BT Ty, 5.08x10* $ [ 5.87x10"2 sej/ $ [ 2.982x10"
2.31x10* $ [ 5.87x10'2 sej/ $ (1) 1.357x10"

BATHE BT Foy
S

Fth K Y, 3.42x10" g/alk! 2.850x10%
x3 WHRTRERERER
Table 3 Emergy evaluation table for desulfurization system
HiH SR EE REME e % PN
A ANA A BRI N,
FIRAT Ny 3.60x10' g/al™ 1.00x10° sej/g'™ 3.602x10"
LR NS, 2.08x10' g/al"] 4.27x108% sej/g' " 8.865x10'
A AR R,
IARAEK Ry, 8.25x10'! g/al°] 6.64x10% sej/gt™ 5.478x10"
BRARFEZS S Ry, 2.24x10' g/al®! 5.16x107 sej/g!™ 1.153x10"®
PN F,
IR Ty 1.85E+14 J/al9) 2.20%10% sej/Jt] 4.066x10"
BT Y Fy, 8.32x10% § [ 5.87x10'2 sej/ $ [ 4.886x10'®
HEBR T Fyy 1.33x10° § [<] 5.87x10"2 sej/ $ (1) 7.807x10'8
WS K BE R BE Ty 3.14x10% $ [ 5.87x10'% sej/ § [ 1.846x10'
WA SE AT IR AT I Fag 8.24x10% $ [+ 5.87x10'% sej/ § [ 4.834x10"
gy A Y, 5.58x10'" g/al] 1.066x10%
x4 THLWEBEFRERESTHIESR
Table 4 Emergy evaluation table for power generation system with dedusting system
T H SEmbHcH (AFRE RS R FHBE(E sej
HiA ANA] A BRI N,
Ny, 5.52x10'0 J /al® 4.00x10* sej/Jth! 2.208x10?!
Al AR BRE R,
2 #bFEK Ry, 6.31x10" g/al®! 6.64x10% sej/gt™ 4.190%10"7
Ry, 2.25x10" g/a. [ 5.16x107 sej/g!" 1.161x10?
BHIK Ry 7.37x10" g/al) 6.64x10% sej/g™ 4.894%10"
LA F,
BH RGBT F), 2.21x107 $ [ 5.87x10'2 sej/ $ [ 1.297x10%
BReh RGER IR Ty 5.08x10* § L] 5.87%x10'% sej/ § [ 2.982x10"

http ; //www. ecologica. cn
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TiH SER R RElE % KIAREH
WA SRR DY Ty 3.01x10% $ [¢] 5.87%10'% sej/ § ['] 1.766x10%'
W SR BE AR T 2.83x107 § [¢] 5.87%x10'% sej/ § [ 1.663%x10%
FbFANFE K AL R TR F 4.33%x107 $ [ 5.87%10'% sej/ § [ 2.541x10'
BATHEY (F\5+F,3) 3.07x10° $ 5.87%x10'% sej/ § [ 1.804x10"
i Y, HY, 2.37x10'° J/alv] 5.207x10%
K Y, 3.42x10'" g/a 2.850x10%°
B W, IRFEIER IR Wy, 5.12x10% g/alY] 8.30 x10® sej/Ji" 4.252x10"7
HER — AR Wy, 2.07x10' g/l 4.27 x10% sej/Jt" 8.864x10'
K5 HRALMPRFAEEREF RARENTRIER
Table 5 Emergy evaluation table for power generation system with dedusting and desulfurization system
T H SEmbEE AR EZ & K PHAEME sej
A AR FRERRIR Ny
PEN,, 5.52x10' J /al®] 4.00x10* sej/J 2.208x10?!
A KA Ny 3.60x10'0 g/al™ 1.00x10° sej/g!"! 3.602x10"
A ARA BRI R
=R K Ry, 6.31x10" g/al?! 6.64x10% sej/gt™ 4.190x10"7
23 Ry 2.25%x10" g/alc] 5.16x107 sej/g!" 1.161x10%!
RHIK R, 7.37x10"% g/ald] 6.64x10% sej/g!" 4.894x10"
JRARFEK Ry, 8.25x10" g/al°] 6.64x10% sej/gl™ 5.478x10"
JRRFEZS S Ry, 2.24x10" g/al?! 5.16 x107 sej/g!" 1.153x10'8
LA Fs
RHREEBARGE T, 2.21x107 $ [ 5.87x10" sej/ § 11! 1.297x10%
B RGBT Fy 5.08x10* $ (<] 5.87x10'2 sej/ $ [ 2.982x10"
JBHT TR R BE Fsy 1.33x10° $ [ 5.87x10" sej/ $ 11! 7.807x10"
W SEAEGEIRA BT ¥, 3.01x10% $ (<] 5.87x10'2 sej/ $ [ 1.766x10%
WA K BE IR BT (F 5 +F3,) 2.86x107 $ 5.87%x10'% sej/ § [ 1.681x10%
A2 TR AL BB F 4.33x10% $ 1) 5.87x10'% sej/ $ [ 2.541x10'8
WASEAT IR I Fas 8.24x10% $ [+ 5.87x10"2 sej/ $ 11! 4.834x10"
BATYES (F 5 +Fp+F5,) 3.91x10° $ 5.87x10'2 sej/ $ [ 2.292x10"
Y HL Y, 2.35%10'° J/alv 5.165x10?!
K'Y, 3.42x10'" g/a 2.850x10%°
AH Y, 5.58x10'" g/a 1.066x10%
Y W TRFEHEHRTIR W, 5.12x10°% g/a] 8.30 x10% sej/JM 4.252x10"7
HER AR W, 2.07x10° g/al” 4.27 x10% sej/Jt" 8.864x10"

(a—z) T8 SCOLI R

4 fEEHEERERER
4.1 LERREEIEARRITTA

15 B REAEHE TR 24035  REME ™ 3 EYR=Y/F = (R+N+F) /F; FREE A 7% ELR = (N+F) /R ; fE{E % %
FEIR =F/(N+R) ;BB(E VL4840 ESI=EYR/ELR . FIH LR REAEEHE , 1A B S i R (E 48 45 an 5=

6 FR

4.2 RGRE(EIEARIR R Y SR PR
M1 6 nI I ARG REEAR bR HA IR Y R BRAE: R B .

(1) ARG ERAIE AL ™ R G5 T B R A 7= RGUHE PRI HUEL, th TRRAE R A REEBA R (F,) HIX T
NRERGEAEBACY,) WILBIEN A 3 MR HZESR)  EYR 5 ESIIRARLT-—HE, 58 2w 1 R4 F
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TR G BRI BE AR R TR AR RE IR B 7 R G b
(2) M S B R GE™ A B JA RIS 2EA T R AR RS 5 BOBs DSCHR A e SUISORL B SO, B BR B 18 41
PN L  REEAR PR TP RE(E™ 2 EYR A3 B K (H[R] I RE(E 4 98 4 EIR A2 PRIE f 405 ELR 2K, REE
AIFFEAR R BST AR/ X RN R G R GU5 BOmil RG] 52k T [, S BRAg = R A BR 42
TSR R GEJ , 3= A AT g 8 T n] F52etk | IR SEREMEAR T IR R ANE G P RGBEAE = R G
HOEIES 542N
xo6 fempelEistns TARKB RS ESEERIEEIERAXLL

Table 6 Comparison of emergy flows and emergy based evaluation indices for different kinds of power generation with traditional emergy

indices system

RYLHA System types

$8¥5 Indices

fET PR A 7 R GE BRI A T RS R R 5 B L A 7 R G

F/(sej/a) 2.082x10% 2.083x10% 2.102x10%
R/ (sej/a) 1.210x10?! 1.210x10% 1.212x10%
N/ (sej/a) 2.208x10% 2.208x10% 2.244x10%
Y/ (sej/a) 5.501x10% 5.501x10% 5.558x10%!

EYR 2.642 2.641 2.644

ELR 3.545 3.545 3.586

ESI 0.745 0.745 0.737

EIR 0.609 0.609 0.608

5 HeeEERER
5.1 FrRe(EHs R IEM IR R T

Y bSO AT A 7% RO G W HEOR R R G R B AR 7 R G R R AR TE I IR R E &R
RET I T RPEe Pl R R AR, HSE , B R WAL B Tl 2R Godfe AR I A B RE (48 A5 200 B AR 22 [ 1Y
HINEFNIR, AR RSO AT N HEA T BT 25 AR, R 2845 AU St — b 2B 7= A R R AT B B 40 T A X 3 4
FAYEHE BT BB AR B 5 TR/ RAERRAE N AT R T IR S B WA Tk RGE A RE(E 40T 5 T34 g4 1
15 FHREH 3 Hr BRI G 7 BE S I e i R GE RV T RR LR PPAN 0 5 BE XI5 7K AR BN TR b A S R e
FATBAR T G RE B ST R AR bR R R I SE B o

EHETEARWIIEN KB, R FW & 1E R G A RBEE™ b, S BUR Z20h Bky SR DA L 4R
FEBRAL BB R A A i P PR A U G SCTE T AR, TR I 22 i e ke () R ABL A8 A 20 BT s, T 0 e
A7 RGN AT RREE ST
5.1.1 AREEE”H R (EEYR : Effective Emergy Yield Ratio)

TRGEREAE S BT T BB (R Hh 38 SO S R BB Y (55 T B ARE(H) 5 WAL IASKRE(E (F) Z [,
HI T2 25 R G ) i REAEER 2 AR 10 AR A0 IR 5 7 A BEAEL™ 0 383 T TIPAN e — R A 77 0%
XS FRE AR 7 R G A 77 i A A =268 B — ™ 3B RO 7, 5 =i B A MR R Ge Ak
RIS RYRN ™ o ARG REIE A rh S th BB Y GL4% TR A, (03 RE (R Hh AN BEMER LA B — R 4
2T R ATEAL 2 TP e . BRI 2B 2 A RO R A, 32 Hh A R0™ R BEAEL (Y - W) R AREDR
S RBIEL(Y) | IXRE A RRB (R R RN
EEYRzY_FW !
A, WONBHE RIS 0K SRR (sej) o EEYR (BRI, RO i A 7= R G AR P ORI , Se 5 )
R
5.1.2 HEMEIMEFZ IR (EEIR : Emergy Environment Influencing Ratio)

TR GEREMH 3 BT VP IR B 2 A 58 ELR SRA i RSO 10 | o SO AT AR BE IR RE (5 ML 23 3K g
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(B 2 AR LART FEAE SR RE (AR Lok RGERY A P T AN 2 - (1) ELR 80K KRN AT fRA: B8R 5425
THABAK, SR VBT ER I E A, TR IO AR ER A AT T AR BEUR /N, 000 Tl 28 490 ok Ui W Jd 2 J 48 U i 4
T 22400 AT R IR LA R RS PR 45 (2) BRI 17 B 20 M7 5 15000 % JE 21 IR 55 ) B HHE AR B Y 52
w554 ARG HIRAE I A A, Tl RGN IR FEWHRBOBIR 1 R85, T S 30nT R A B0 A8 S AN AT R A
BRI N T AR R AR, it I BRE IR AN &, R SO AR P R G SRR R (45 T AR REAAL
AT R B At 2 BB LA SR Fe W REAEL, PRk 26 RE (R e Z AR AR I N FRATT BT Ak i PR 85 0K 7K 32 ) Bk AT 0™ i
RETH, RPN N
N+R+F+W,
Y-W,

ELR {8/, R BZME A= 7 2 G PR AR 7R 52 1 7T 8/ 00 B R S A1 P T3 e
5.1.3 AALGE(E nTRFEE45 50 ( EESI ; Effective Emergy Sustainability Index )

Tolk RGEREH AT RS E (EEST) & XA RAREIE ™ 3 (EEYR) 5 REE PR 038 (EELR ) 1 FU AL,

EEYR
EESI = FEIR

EEIR =

5.2 MRYREEAR PRI
RIAE 2 Lo el ) RE(E R | iz PR E P REAEL R A 0 T i, W3R 7 B A O RO RE (ELAR AR o

RT WHEEEFRTARLZEREEERINFIZOENREEERE RO
Table 7 Comparison of emergy flows and emergy based evaluation indices for different kinds of power generation with new emergy

indices system

Z YT System types

FE#5 Indices

fRTFR L A 77 R B R AR RS R 5 B A T R G

F/(sej/a) 2.082x10% 2.083x10% 2.102x10%
R/ (sej/a) 1.210x10% 1.210x10% 1.212x10%
N/ (sej/a) 2.208x10% 2.208x10%! 2.244x10%
Y/ (sej/a) 5.501x10%! 5.501x10% 5.558x10?!
Wi/ (sej/a) 2.924x10% 9.289x10" 1.312x10'8

EEYR 2.501 2.637 2.643

EELR 1.112 1.003 1.000

EESI 2.249 2.628 2.642

ST EAE PE M FE bRt A, G5 R W 7, Al LB N R W A B R G5 LA S, BN T A R RE M S R
EEYR, fE{HFREE S0 R EEIR [, A RURE(E 7] FREe8 50 EESI: B/ 7 B % B R G0 R LN 4 2R 48 A1 & 3
Kb B RGN 2.249 2. 628 2. 642, v WRHE K YA BB 4R &, Al IS i Wos MR R G A IR

S,
6 it

(1) DR A: 7= RGEAE 2B, A5 GE M REAEL M % B0, B AR MG 38R 2R 40 )5 48 A ks B i 1 R 48 ]
FREEME R, MSEBR A P R ABR A RIS RG0S, 30 T 7 IR TS Y A R T R G R AT RS E, I
RS REMHIR PR R CANIE ST A =X — 2R 7o 7 A 3 K Tl R 58 T RS 1T

(2) B AREMEIRBERE MR | % FE AL 4G PR 574 7% PG PR 858 52 ) ) e REAEL, 3B 9 Tl R 45 AT R 22 48 b /R 1)
FEHRLG KIS RGBT R SN 2. 249 2.628 2. 642, A K2 FIBURT A2 B 10 %
HLR G, B I W A SR B (R 1, TR AT R M IR R G A R 3 3L

B 5%

P AR (R SR AR R 1 $ =6.56 J0)
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(a) HIHEAHL) SRAEEE , 2x600MW i in FEALLH A FE4E £ 2530000 t( LA4EIZ 1T 5500h 1) , HE Y & &
4321805 kJ/kg, # 1a Fd i 5.52x10"° J/a,

(b) & B HERY T EZER R 1913 vh, B/ A 2= BRER K B LU R 3% ,1a 84 THF[E] 24 5500h,2
BN 1a T L= BREK R Z 63.1 J7 t, 11 6.31x10" g/a,

(¢) ] IR YR A, =15% M, =13% ,C,=57.33% ,H,=3.62% ,0,=9.94% ,N,=0.70% ,S, =

ar ar

c H,
0.41% , Q.. .. =21805k)/kg. lkg #ARL5¢ 4 #hbe i 75 M FLIR 25 Km V° = 0%(1.866 00 " 555 100 *
S, 0 P S = . N - S N 4 -y P (s 2
0.7 1(;(3 -0.7 10‘*&) FSLPRESEARX YV, =a x V(o PRI 2) A BB S PR i Z 0 2 A

J&225 J7 t, B12.250%10" g/a,

(d) &%) ARy EZRRE R 1913 vh,1a B17HEA 5500h, JEFR R HIAKCR - G 240, #h s Lk
A R 285 5% RRTEIR A HME RN 70,2 BHY 1a T ERYAHIKER R 7.37x10" g/a,

(e) | FELHEEE

(f) H(b) BAAFER TFEAERRERK 63.1 J1 t, MM b AR Ly 4.5 70, I — 4k 2=k e K FE 2}
Be 4 284 T o0, HAl RS R 3 e R 4. 33%10° $ /a,,

(g) FHL 1a iZf7HFE]A 5500h, Fl 2x600MW I FALL AR B & HL iR Y, =2x(600MW ) x(5500h) = 2x
(6x10*) x5500%3600 J=2.37x10" J,

(h) ZF% 3,

(i) BB 207 BAEAL , REAE/ 6% TR BUE B2 AR R AR 1k, R4 2 2% SOk >, A A5 f it 23 A 2005 4F [ fiE
/5 MBUE N 5.87x107sej/ $

(j) HIREMEFEH R = (N, +R, +F, W, ) /Y, =(5.208x107"sej) +(2.37x10"°]) = 2. 20x10°" sej/J

(k) BABERI IR B I3 E A, = 15% |, JR I3 I BT i = (2530000t ) x15% =379500 t, fRBLIRBE G KR i BK
1 90% , M KK i =90% x3795001/a=3.42x10" g/a,

(1) W ZEE R R G AR R 90,3 JTRE B 1a (L 1 $% AT = (90. 3x10* kW - h/a) x (3600
10° J-kw™“h™')=3.25%10" J/a,

(m) MBI :290,+2CaC0,+4H,0+0,=2CaS0, - 2H,0+2C0, , FH4E CaCO, HIINFER N 2.075%10"x
100/64=3.242x10" g, % 41 K A7 LI & A 90% Y CaCO, KA 75 547 K A7 i &l 3. 242%10"°/0. 9g =
3.602x10"g,

(n) BRAYBTERSIEL S, =0. 41% ,BAERBHE T S AT = (2530000tx0. 0041) = 1.037x10" g, HHAb2% S
S+0, =50, #132g S 5 32g 0, AT LIE L 64g 1 SO, , 13 5] — LB my,, =64/32x(1.037x10"g)= 2.08 x
10" g,

(o) MR ZFILHEIE Wi R —4EFE/K R 82.5 J7 t, BF8.25x10" g/a,

(p) HIMEGIR S 0 Ty A 2 mT A5 B Ny 75 B2 1) O, 1 IR FR (2. 08 x 10" % 16/64 ) x22.4/32000 m® =3. 63x10°
m’ AR ETEA N 21% ,FILZ S BT R 3.63x10°x1.293x1000 /0.21=2.24x10" ¢,

(q) BB RS AEFER Bl 5133 T, 531 (5. 13E+7 kW - h/a) x(3600x10° J-kw™'-h™')=1.85x10"
Ja,

(r) WSEAKGEUR MM AR R BRI 2.5 J0 , FRHIC 38 S 38 i 35 T , WA SR BRAE /K 98 8. 25x 10" 2. 5/1x
10°/6.56=3.14x10% $

(s) WA KA MRS RN 150 T, PRI 36 5 e i 36 T, W S A KA 4 581 (3. 602 10% ) x (150
J/1)/(6.56 J6/ $ )=8.24x10° §

(v) AR R R, AR IS 15 A1 T B R 172x253x10'°%0.41% /32 g=5.58%10" ¢,
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(u) WSS A B RE (R0 8. 60x10%sej/ g, 25 M BE(E AL R N 5. 16x107 sej/g, T S
+0, =80, JH 1g B FooMREeIa 2l 9. 36kT #viE: | 2 % S0k nT A ARE A K FHAE(E RS LR R 6. 1x10°
sej/J, AT LAGA H A= il 2080, B9 K BHAEAE = (8. 60x10%sej) + (5. 16x107sej) = (9. 36x10°J) x (6. 1 x10*sej/J) =
8. 545x10°sej, Wk AT LA 5] SO, M6 K 4.273%10%sej/ g,

(v) BRI A 7 R AE Kl i = T AR P R AE R BB - A F REWNEFE L E =
(2.37 x10" J/a)-(3.25%x10" J/a)=2.37x10" J/a

(w) BRAS BA A I A P RGEMARE L i = A L AR P2 RGN AE R - REWAFFE R 5 -
WA T R G AEFERL R = (2.37 x10" J/a) —(3.25%10" J/a) - (1.85%10" J/a)= 2.35x10" J/a

(x)V, =% ?2 + }; + ]2\]8 + §2 + ﬂ148> +0.79V° + (a - 1)V°=7.33m’/kg, TTHE ] 5 EE SRS =R
1.85%10" m*,

(y) RACFREFAFEHERMRY K A, = Bt xA, x RIK LB = (2530000x10°) x15% x90% =3. 42x10" g/a; AL B
Jo FHAEHERUER K A L =3.42x10" g/ax(1-0.9985) = 5. 12x10° g/a({RILHRLRH 99.85% ) s M (x) HHA4E
BN TR ARAL BRI JRVR B = 55004,/ (2530000V, ) = 1. 842x10* mg/m’ ; b3 I MEAY K VK BE = 1. 842
x10*x(1-0.9985) = 27.62 mg/m’ , I J& 4 b 1 HE R 1>

(z) KA SFAB AR SO, =mg,,=2. 08 x10" g; AL 5 F4F — S LB HEICR SO, =2. 08 x
10" gx(1-0.9)=2.08 x10” g(IBLWEBRELH 90% ) s M4 (x) FPRRAE B aE . THA AR A 38 — S vk 3
= 50,,,/(2530000V,)=1.119x10° mg/m* ; AL B 5 — LAWK SE = 1. 119x10°x (1-0.9) = 1. 119x10° mg/m’,
T 2 224 b P HE R bR oA )
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