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Inscription

For me—an German Professor dealing with energy and environment—It’s a great honour to

write the first sentences in this book.

Energy is beside food and water the most important goods for welfare and economic growth. The
resources of energy are limited on long term range as well as the capacity of nature for emissions
from energy conversion.

An important task of engineers work is to find the best solutions for an problem under tech-
nical and economic limitations. The knowledge about the origin of air pollutants and the
ways to reduce it belongs to the basic tools of egnineers to do so. It may be interesting for
students to learn it because it is an exciting mixture of knowledge from different sciences:
e. g. chemistry, physics, process engineering, civil engineering, electrical engineering and
economics.

These book covers all important fields of air pollution control. Tt starts from the origin of
pollutants, their distribution in the atmosphere and it closes with the different technologies
to abate the pollutants.

Since a lot of years I have the opportunity to do common research activities on the field of air
pollution control with my colleagues and friends at the Tianjin university. I’m always im-
pressed about the high quality level of their lectures and about the education at Chinese uni-
versities. The engagement of my friends and that of other Chinese scientists will bring much
progress on the way to control air pollution in China.

I would like congratulate Prof. Guo Jing for initiating this book. She with her colleagues
has done an excellent work.

I would like to congratulate also all students using this book. They have the big opportunity
to learn thinks which make fun to know. The application of your knowledge will help China
and the world to get an better environment and more welfare for people. Let’s do so. It is
also one way to deepen the friendship between peoples.

I wish all readers “Viel Erfolg” (much success).

b fof Y07

Prof. Dr. -Ing. H. -J. Wagner
University of Essen

GERMANY
January 2001
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1.1 KI5 s

1.1.1 kEHAR

KRB BRNESKE, BEXHRIAKRKEBEIRSE. KEWEREAS N
5.3X10%5t, H¥%ENEESE MW RERB /D, BEFE 98. 2N ESHEPE 30km LT
ZiH, BRELTABWEEZPNAMENSEEE, HEXHARENBREGR 1100~
1400km PR BEM A KK BEHEE.

KERERFENEEARES, BARR—TAEYBLUERHYRE. —MREA—
HEFEETEZER, BRAKNESSEARN 10~12m8, REY 13~15kg, HETEBRXHFTRY
B 105, RAKBM 3G, ABAER, Smin RESET. HEREAXFTTFENRI S, HiE
HESR. I TENMRKKEEAMRERKGELRAR, HAETHERKIKIWAR.

AARRETHRSBBESME., KRB RTRAR. BEKSANERBR N KSHKY
FiEER.

%Fi%%@mﬁswmu?%§$ﬁ%$£% FERSERE (N, & (O FIF
(A, MREERFBRUE, H578.08%, &ih20.95%, @& 0.93%, =HEHHFXKIEE
U 99.96% . HASMA, M- (CO). 4 (Ne). & (He). # (Kr), & (Hz).
BE (0. & (Xe) 2, (N E50.04%EL. THSESWARLE 1-1,

F£1-1 FEBSSEHIEM

SRS A Kk 35300 4
AN 78.08% A (Ko 1.0Xx10"*
(0 20. 95% H(H) 0.5x10*
& (Ar) 0.93% —EH ' (N0 0.5x10*
ZEABCOD 0.03% F(Xe) 0.08%X10™¢
A (Ne) 1.8x107* REWOD 0.02x10"*
£ (He) 5.2X107¢ FE5 100

HFRENFSI YN SEREER, AbED 8skm HEBEAN, THZEAHE
ERBEAARNEELBRBEENAERESEL, ASHSEWERBRESRMME, EMAEEREK
HTHB|ERES, AN TFESSKAYHEEREEARSE, THANEER K. TEHEKKW Y
X aFEER 28 966, ZEMRWERET (273.15K, 101325Pa), H#HBFH 1.293kg/m3,
THEABMRERTESSPHVERSS, SER/D, AENRKRKNYEBRAEHERKNY
W, EIEBREXREMEVRKERS, HIbBRHBERZRPHHEAFERILIBEER, CO,
FERFETFRERBERSGYER., KKHH CO: SEMNEBASAHRTL, BREHTAE
SREGEWATEANBREE. RAEMMERY, 8 ThFEWRLEK, @Wﬂ%kﬁﬁmﬂﬁﬁ
BBHTERRSBRT RSP CO, FEB M,

RERKSPHHERSZ—, 10km BTFKEKEPEFEEM, 7 10~50km {EFEKH K



2 | RSFEREFTE

SERREWEET, £ 20~25km BELEEER. AVREEEREFHESTFE N,
O: ZH5THRW, ARERXKPEESTFABL, RERSPAERNEFEXKD, B
PREEPTE 25km 4, BRTFEHEE RN 3mm B REE. T 65 IR A T4 B A PH &
SMEST, XPHER EMAEMEERPIER. RESEBMSEMZ Y. EEXH TESE K
VEREARRENE VITHREE, AREIHEABNEELGYRBERHEARER, #
REABHEINBH ., KRPREZE B RFEB ST 4 L HME SRR &

KPR SEBEENE ., X URSSEAANEBIERMBA. 5107888 2
X, KRKEBRSEATLUAR 4%, MAETRENVEBFERAR 0.01%., RSP AKSER
RAK, HEHES. . W. . BESMHRXSIARWESPE FTE/ER,

KREFHBEBRY RS FERKPTHER, WETRCRYFENSHK. BEARTEBTRE
BAKEREES Y, mAKR., ZEMKRE. BARBREYREE GAZMARER, Ik LREB
HEKIK, KAERMEL, FRAR=ENEE, BARERSTENTHEAERE, BXK
WIRER BB ER, UAPRWHEYEY. AE%, TR AKPREZBTRY HIER.
BE. KA, B, MEDHEMERACEARAERERERABRIAFMAEMRKESR,
KEPEEFRMYSTE. X, BESAALAERARR AL, 40/ 5 B0k A48 1 55 K F W
WETRE, HWMASHBEILE.

1.1.2 K|]TFHMEN

FRBRSTBH, T (b, 23 HARE M ARKTE s KK PHR T i 2 000 4 f 3
o BERRWHABRRETHE, RAATHEHRS, TMEAATEHERE., SEARNSLHE
KNGS, AR, B, EEMEAMREU R RS ESESNEH%S. — Bk, AR
RARAERWARRIGHR, BRATERED A SNYHE. {LEMEYYLRES T —E Wt a s 6
Z BEER, XMERIBNBRASFEIMAERESEEWASIKE. BFHMAKELRE
ERIBAKEDERK, AKEHRARETHMAEESD, BOFET 0B MK % EES
g, RN ARIBERBREH T ARBESIHARIBIERELEYFEANAKRK S, LHLEE
HWE, B3 TREBHEE, FEEMEET ARNGE. BEMNEMNREETHE. X8
Frif WsFEFNEER, REHETMAAKRERWAEAEMEBRVENERIGIEEER. 2t
RUBSE T X B — AN T WATEMER, WA ER S AR ELENEY. AR
W, MU RBYE,

ML RBEE, KRBERTSHNE. ORBBEITY, 01T REMEEHESSIERY
B4 QMXMEEY, TR EEEESXEEMETKSZREY; QO @is, 24
ERATH XM R RIEY; OLMERKEER, FHBHER . B 2REEW
BIRRIGH, FIMARESFEN AR NSEEH 19 48 0.028% MBI MAEM
0.033%, FIBT MU NEHEREE; ARKEBEEAHLHSERREAENHIR, XEERE
ANEFzhHY, XB R RN RILFE LK IR E,

1.1.3 BWASFREBENETEER

HRYHEARKE, SARASEBRBFLRB? SHHE EREHRSBRESTLIAE, X
SPEEYRMEERS, mEAREBRR, SRHEBE, SEFORBL. BRYRERSS
RIWREE, BABRTHRWSE (BIWRE, AU EBREIHHERE), Bz, RS
REF. BEAFURHRESESEHER X,

BRYHKEAKRSE, BESBUBRY . KREAFFAKSEELHZT, BEAFRBH
By ey, XEREEFCFERM . KE. WM. BFHEREES. NHRETHERDER
KPR T, — BRI, FTREGREBFLE™E, NEK, SRYRBEENTT, #E
HER, RRIRRREEGSRYNTBEE. BRSESTHERYRNOITME, Higgstx
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R. BRRETHERYRESEPHERL. EEFHELT, DHESKENSSEBEEMEE
B, SESKBLERRERS, ETXHRBEZ, REFRYIET . WRHHBEXSE
TR e R %ZLFM%—A“E?ZmaTﬁ%%Ek%¢m#ﬁ,§
GERBHXTEBERIIGE,

W . ﬂ%ﬂﬂ%%ﬁmﬁ%zm%%ﬁﬁi B & 44 %%%Rﬂﬁ%m,%%&%
X R AFTRW, MK LAR, EEHEX, URBTHRESENE, SESHE™
WA R, KPR RYTRESRE, ANTEWETRFBX ARG RENEREEE
BE.

%TM%%%%E%%,E%rﬁ%mmMEﬁm HEREE AR EEEETiE
EEBERENETAOXEPY 8. BE, AR TSR PHKE. HE2
ﬁ#ﬁmwTﬁ%%még,%ﬁHAT%Am@zﬁﬁj@M&%k%hmo

KERERE-IRBEERNSRE. WEALFENLSRE, £5 2 FHoR L4 0o
RERMABRMEBERNE.

1.2 R RHRER

1.2.1 XEF5HY

p ﬁ%%%#m?A%ﬁﬂiE%ﬁﬂﬁAim%#ﬁA%i%ﬁFéﬁ%?M%%
By, KRR MBRE, BIEELFEENRIER 5 EBRREG R MRS
AL 1Sy NG

(D SBEBREEREY

RGBS, SBERERS SR E AR F AR F, o3%EERMB AR FESEN
P RMERE. RKEBERAREMYEER, "RES R TILF.

@ #d (dust) HMAEREBRIFTFRENFEPHMDE RSB, ZEIEHBEAED
M, BEX—BRHFNERERIRE. BOEYRERKYRNOBERE. HE. Haokimx
ZHPMOTRE, REE. AAaRE, KUBEEARIEERN. HithAEWFRBRL, WF
Thd. AEBe. BB, BB, KEHEUREBH LS, ﬁ%ﬁﬁ&%fﬂwm H
PRPARTEEMRT, —MBA 1~200pm £4,

@ # (fume) MWM—WBERBRBATZEMRE=EWEREFHSEK. BREERY FKE
RIEEBHRSYRENLERY, EREERNIBETEREFEIMZRNLERD . HARES
ERAMA, —BFE 0. 01~1pm WHEN, MEREBERKHMFETRKIZ . EBWIE
B, BEEENFEREZ —. FIIEREMEN, £ERBIRAET, SRS R
BRI AR EASEMEEE., EERELBETIR Y, SEEIEHE.

@ KK (fly ash)  TCIKZHE B RBHR G B = A RBP4 BUS B H g EVLK 2 .

@ B (smoke) RBE—BERMBEBMRETENERIBR, BRBATZLRFENE
B BIHPRM KDL 0.5pm ER. :

ERBEBEAT, Bd. B, CRMBES/E KBRS Z 8 6 R RRME L sl 4.
HRBBREMIM®, —BEE S E BRI BIE R B R BB SIS B R s KRR e
i A8 AR B A ORISR R R TRK R SR

®F (og) BERBAAKTHEBEERFEMERK. ERRETRNEEERENLE/NTF
lkm W/NKEEEE. ATES, Z—REHB/DHEFTREZEK. BEEKWES. BHE
REAURAER N ESBYATERE, WKkE. BRE. BEIWMFE.
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AERXKERERS, RERKPFRDHRAD, EHF AL, B EBER.

D Fid BLRBAKPRE/NT lopm WEERBR. EWBRE/DN, BER, BKY
B RS, BRI A b F 5 Al AR .

@ KL BERERSPEBZKT 10pm WEEBRE. EEHWERT, BEE®E
BEME RN UIRERIMERR .

® REERHR (TSP JERMBRE KK PRZE/NT 100pum KTH B4R BRL

(2) RIEREFEY

ASFHSEREBRYXFHRAKEFLRY, ERUSTFREFEN. IBERYY
MEME, FRHWALKRE, H—HU_HAERIEIWERALEY, WSO, H:SE; H
SHU—EARM_EhRANENETEALEY, W NO, NH; %&; H=E=A®KEMLY, 0
CO. CO; %; HWAMELEGY, MR (C.Hewr2) . HE (CHz) FMEEFRE; KA
AR BEAEY, W HF, HCI %,

SERBRY, XoNREEREROMSERETRY, B—RKEEOPM_KGERY. —K
ERYARBNGREEEHERERNEREAYE, BMNMAKRKZE, HYBELEERY
FKEEYE, FlanREEn, MEEKEEEHERHRGEDRM SO, %, —RIGRYRIE—
WRERY S XS PEREE RS ZE, BFILA—KRERY ZEET— RIS E % R BT
ERBS—RERMERAFEOFERYE. MHEER. HRESFEH —-EABEELEERK
FERY., EXSERYP, ZRALBERAN KGRV EELFRERMEE (sulfurous smog)
¥ F 1 ZE (photochemical smog) .

D HEMLY HELYPEEMNE SO;. SO; RHEIRRE &, ZWHEHLBEKH—F
SRELRY. SO REAFHARBHENLESE, BRAGLER SO, KMFFREZE. SO,
BRSSP EEREBRY, ERXRPESELTIERRBREE NRRHTVER. SO 5K
R EALEREER, EENECBURSFHFREXFEERFTERNES.

SO, FEXRHASHAARBERE. £RBEHE. KRB, AMKH . RRE™ KER
o B s . SRRE. R TR ARG RSHERKRN SO, 2R E
E AR PHER N SO, B4 1.5 2, HPAAMBMREEr=EmK SO, & 7040 . Kk
He T HERF R SO WEBRKRMK, HESHRENEX.

@ BE4Y BEAYWE N:O, NO, NOz, N20;. N;O; Hl N;Os, NO, BH S F
R, EAKHHELHAELYBERYE NO M NO;, NOBLAESEK, EHEAKRK, HFEA
KEJE, AR NO:, ¥R FH Os SREANFAR, HEEEMPE. NO; 2—
FMekEan., BAERRMEMNSE, KEEARINOK S F. NO; &S MR F Rt
RN, BREAEEE, HEEEKX.

NO, FEXRARBAREE, AWERPE., IRMMEMAIRBHEMILEIE, R
BRKE, HEWESYT, SEXKENNO,. FEHESIHEEREHBEEE KWK EERSRE
K FHSEAE AT R =T

NO, WAEBERENS: —RESPHEESRTHEAATMER NO., BERAR. R
EXEWKERS, W NO, AEREBORA KX, BN, BRERBHHHESF, NO,
&8N 400~24000mg/m? ; R & R B AW R B A B NO. .

WAL, WA, KAERHEUREBRERNLEI BB ™4 NO. . K&K R
A B RS ALE T AT AR R N2 O, [H K% 83% 1 NO. 2 f BRI T = 1Y .

® WEAY COMCO: BRE{EMAKKIERYPREBBAN KT LEY. COR—FX
XK ERBENSE. RAANEE, BE5MAEASEE, BIEHXMERS, FIERA,
TEMNEAZEAME. £FAEREAHFESPEEAENERE, TR ERCOPHE., COE



Eme | 5
ERBPEBBMAZLSRETBAMIKERS. COHAKRSE, A TRKKHY 8HBIERM
EALER, —BASERAE. BRESTASHEZTREETRK, EAHNTRRY
B, CO BI¥RE A T BBk B fa EA T KE,

CO; REFBNSME, HERBHERHMESR P CO: WEL R, SfHE T BB/
StAEPEAER B, iR E CO, BEME, Mt “BRERN”, FHERIEER, X
ERIMRAFENETRLE.

@ BEMLEY BELGYRELB. AFMTEARNEHEILSYHER, CF
feiE . BB EREKS, REASY T ER QEAA AR B AR & R L3 EFHE S8
BES .

KEZABREASYHISS, BEANR., BRPPREZAF M, R, FAL.0Mm
AN, EXRBRMEP, EHHR (PAH) ME. ZHE. BEMEHES,
WEA—EWBURER, THEHQOEFELEBIUEN. KEBEEHA TR R MERIBR
YRy, XBHBBRER K, Hdd, BELENFEH[JERKKKZR PAH TR
.

BRELEGYHEARERETESREMYHFAGIEMBLERE. HRE. T %5
REHFARXSHBEASYMAELY, ERLBHET, RE—RIKELFERN, ERT
mMEE. BE. TEZEMNKREE (PAN) Z RSy, HaFHo KT -KERY.
 BAEWEZEANBSTEILEY, WE. B, BEFELENLEY; it A Z B RSER ER
(PAN), TEMERBE (PPN), BEXR. BESAEBEHIAAY; WEE. ®wh, ik
(CS) EaHMANMEYUREZ L. B, APLKZ DDT (223). REF TCDD, %%,
BEEE T MAMETHRBERE, KSPHEIMAEYHRHM, XEFIFRIXTA
REERLR, SIIRBRMENKR. &, MPRET, “EHREL. M. F. BEAE, &
EEOE. B, HREEREETER.

® WHERMHEF m@@%%ﬁw*%ﬁh%ﬁﬁ%% EHEKE. SHESRBHWILR
REMYGEER, RE— RIS AERARRERRRLER. RRAF
BAERNRISIERMEBR NS REETL SO KB%E, HXMESHE. £BMEHHBBLEH
AMRKMEE.

® HAEEE HAEHAEREHECEHT, KRPHAELY. REASHNENL
Rz EE—RIDGLEEMNTERVEAHEE (AHEEERERE), HEERSER
. TEZEBMME. SEEAHE (RO, HO;, RCO%), B, MEMANBKESE
wIERY . FhRRELRWILGEHRE S, EEEHEG—KRIERYERI.

1.2.2 KEFTHRUNVELER ,

KR ERYHEEFRRRIRSELRE. KSKERYE~ETALREIHARIE,
BRSSP E A LA NI . ARG REMARGYRE, ERRIGREWN LIRS, £E
BT STRREAN TR,

BREM AP ETESRYHTHESET, ANBREXTTUSE 33 RRRE. Tk
A BRAAEEE. NSRIRERNBNERE, MREEERY “BEER”, ME=K
g “WShE”. BAb, EREERF B RESN. SE, nE-HE; KB, nEX—
KB WIR, WE—-ATIHX%E,

KIS ERYPEBEERMRAELE. SHEHNLAFERBRSEH . SEER K E A W2
SHE, WHAMEERBETL, RET 1981 £X7 4. SO NO, #1 CO WFEXE™
WERYNEERER THES, SEEVRBRESENIERYA L 70%, WIilkEe
RIS EHE RN E YR 0% M 0% AEA. HERBERET AR,
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N RMBIH . HILTH, HHEERERREASERYHEERE. BIEEE 1968
FHITRITMRE, SRENFLEHIAR, XEXKERYNEERELEESH GLH
KEHSHEEND, ANKRKERY BB 6% AL, BIETLER RS, 700 FAD, %4
400 TTHIRE, BRUREHBISRYE 2 A, SENESEREYEEN 0825,

KEREHGEEP TR ENHO, BOBLEREBREER, XEWFBIORA Y
JEEK.

EEMTUEFIBFEARKKISRYES, FRORER, ARNESY, AN EE
K. BRYBRHFHE, BERHARGEETTE., FEMB. SBRERESHETFESAGR
RMERBE. TUXBRERERES, EEEREE.

RBRBER BB Z R RIGRE, RRFMEMRE. RO REAR, UERREY
BT X ERRIER YRR BABS AR, BRYRGRE, MR BEL, T
HexERE. b, SERREEMFERMIR. BT AR CO;, fikZs, HitEEY,
I CO. SOz, NO.. K. EREHEMAY. &RHLE. B, WEARWARILLYE, H
BB, BEFERAR. R 12 RRILHEP RRBEAGRR, FERE 1t
R ENERZERYHFRE. CORNUE, BT RBPRBEMLLF, COERB/, TR
PekibE, ST BRI BUR M HEH K CO BER K.

F1-2 MEVBETESRUHRR/ ke

SRy

VT

Tk gy

RSy

HRY

BITRP

Tolk sy

R

SO;
CO
NO,

60
0.23
9

60
1.4

9

60
22.7
3.6

KEHEY
L (— BB
(BEBREEH)

0.1
11
3

0.5
11
6

11

BT . BPHARTHRE. ABXIHERENERRR.

RAGERMERERIETENEEZBRY AN TR 1-3 4,

FERFESRST, HARE KGR WG EYBIE, BAXSERESE—%S
RB|AZHGRIF BPREFRE), R 13 B8R TXMPLFIE.

E%ﬁ%ﬁ{

K13 ASTHE—KRE

(D KMEEBE Y LKL

(2> KINBRBHEKE. A, —HuHmk

(3) mAAKER Rk, Kb

(O FRABEEMRH ERERER, KBRS, B

5) MARREEBTHRE ., KENIHEEK

(D) BE: #B—au%. REahy. RELEsY. &
(@) k% —@4Lo. Bl —&ibk

W) (3 ehl. —EH. “EHR. B
R¥ (4 M. b, W, —8hE
(5) MERHFRLYLE: . REILY
KIANATE 6) WRMH. —E /LB, WAER. SBER
S| R\ (1) BEBHY . RAMBS . B, —ebmk. —demn
59 (—% (2) kAR ZE4M. B, RELY
B | EHRE () YTk B, FHAS. —Hem. BmEisy
b @) HwmTl. WH. —Fm. REky. Bt
Bacys |6 HTAM: Bd, BR, RALSY. “HARK
g ) (6 WETM: ME. ML, MRLE. SELR

(D k#iHls. B, 5. BkE. Bim

(8) WHE., BT . BRSEK. KK

(9 HikE. By REHEERR, BES. KR

(10) K. HK. #H. WE: Bd. ZFMAH. wmiLs
AL mysese. —#hn. REty. BR

BRUIGHE: WE. W, MESESKEXRLRE, RAEBLERN, £R

(CHERFD BAEBRAMEMBENEIOLAEEE
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ME 13 WH, KAERYEERET HRIBAARIED. i H R HR TS R 5

BROKRIIGSE, ZRENEMBEEN, AREDHRGREYRERRIBERYEERRE.
PMRREGREAEEEHN AN RE.

1.3 REITHBRLL KSR E BT 105

1.3.1 BEKKTHRBEA

AKTE BN E B K SI5 3 m SR FIRE IR B R OB T A MY KA. B KRS
RRUEENT TV RBEERBE —NERE. REMETHIE. BN 12 L AfMIFHHE
fEBIZ )G, HEMBES RIS REB™E., B 18 tha, FEERRINEHMNSEER
MR, £ RBERE, RRGERNREBESE T KRBT EL.

M1t kE 20 e, KRN FTERTERRESIEYIIE “BER” 53,
FEBRY ML SO, 20 4 50~60 £, HTTUEHERE, WMHiAKL, KEHR
fE4l, AMEBKREIEFERERY, RRIFRBRBERY “AH” BB, Bl ESRE.
SOz, NO., COM HC B RYFRAFE, EHELRYEFRAERERNEE, ELXRER
MFBHTMTYX, BERTT BSHWESFE, EHPREAETAHABEENER “CHMHE
E”, XHW “ZHNEE”. HAR “WHTTERE”. EENBREZIDERR2EEE RS
BRWKSEREH, SEHAERWEE, FAREE—-MIBRWEF N, WEKXKIFH SO,
HBALPHESBRNEBRWHREE, UAKEHSFIENAMEREFRNER. Tl
Kik, BMAMNZEZRRARANDFECH. BEIEMFHEBIRTR, KENEFY, #F
REATMHERBE ANMENEREMEMN. SEBRFSCLABAEEEWFEGLAEHER
B, ‘’RATREWMAS., MMy, RBT —RFIKIGEMBBIEM, 7€ 20 42 70 £
EHRRERRAE TARBEENGT®. fle, 8 1952 FHFEHE, EREHIAT
EIHE R a

BE, A TFERERENARKEM, CO. NO,. HC fifb# 5 R{MARM™E., AOH
BMEMEHIMIR, B PEEMIRIFE, FZERATRAREL. 2R SEHRE
W YRE, 20 Ha#A 2 15X 10%t, 70 FERMEZE 70X 108 ~80 X 10%t, KEM SO, Fl
NO, #EARKEEEET, CO; WERSEHME. WML RREKE, B 1958 FLIXK 28 £+,
KA COz MR %k 0. 0315 HEfm B 0. 0350, T Tk FEArZ AT Rt 0. 028, FLr™
ERRERNADERESRSE, XEBRNERESERERERNSRE RS Y68,
1.3.2 BEXSFTHEER «

) RE KKK EERE

RERMA L XRFELARABETENERZ —, M RKERERIRNE., REAKE
PARENEEA ., B, RESFEHBHHRLEAN 2.8X107t, SO; ZH 1. 46 X107t,
HTREHERMIEDLAN 2.2 X107, SO, &k 1.31 X 107t, 43515 8B &/ 78.6% M
89. 7%, dbHIRT, HRELE, FRESE., RIFEREXICH MR 7S E 517 80
WMETMUFEMERX — K. AIITUENMRKBEEYE SO, NO,. TSP k&l &, 1982
B RE: TSPEHFEHEE, L4512 870pg/m® Al 330pug/m?, &
EWEEHNAK; SO £FHLBHEE, LT MEHT T 252 106pg/m® 1 82pg/mé, FH
AR, LA E SO, WES AR 2150g/m® M 51pg/m®; 1982 4 NO, 15 Rkt F
&K,

EER, REESRTPELIEPRE. WHREHEAR. RERDORBLER, HFH#1T8



