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Wi
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HEgRIC L 0 PET AEEORHBENRAREIC > TV D, BRECAEB~HASELHELT 21T, 2HH
ABEORL/3% 55T 5 L9225 TnB,

Q)NNT T 4K
NI T 4 v O & X3, 1. 312, ER(EEEE RS 1. 2187, NI T 4 A FITIE, AAABNT2ARHE
EN, BUATAZ SO LNANCERSED Z LT, AMAOER TR F2/ET D, X774
A, KEHOREE L BICAHOREICER SN DR FHREEIC LV I ENEENELS D, O
D, AAICHERE L72RL 71X, AA ORI SO ~BRE I FEMEZE R 2 T e EIC LV g &
., EETHORy NICEDLND, AMAOHBE LIFRIL, J£710.55 MPa, F A &211 U » ~L/min®
B R e WD RSV AY =y FTHY . — I (155 TIA% L& JhE L7z,
NI T 4 VFIZHY (T T2 AL, MERIET A 2> T, A (7= MO 0EFER LT,
3. 1. 31T, AW THEM L7 Ao RE 2R3, 872
NI T4 NH~DOPH AT, BRECAEE~BRT
DA R AR OK2/3L 720 | BRLE U AR~ E =9
[ULRWEAICIT BT A B LD, SRIONT T 4V H i
AEREICB O TR, BRECAEBR~OHEN AR
P, BT AEART T 4N F~FASET, 2t |
AT T 4 VH L, RO X5 ISR & LT Tk
72, BRBEET ADOBREFERME L TRELIZBDTH DT SCAHR
B, AIEEA X84 m*, HRMLEE T A &1E5, 470 m*/h (PEA
ZIRE145°C) & EBRDOMMIEEH 2 BT LRI & FF - 2% 5
Lo TS, 20D, FEEDONE T A ZEIZXT 5 A ST IR HR NS
HRENKE L, AR TONRT T 4V F OB A& <
2,700 mN/hClx, ABBHE 0. 54m/mind | kA (7 =L
R) DAL L7z AL T~4 m/minD#FH L 0 &K [3.1.3 N7 7 ¢ L% O
REMELERSTLEDY, 2T, 2KDAHDH B, 48K
DAXD EEICEHER 2 E L CEE, AMEREE1/3 (AAAL : 244K, A : 28n?) ([ZHHT 2
LT, AEEE AL 6mn/minll BT CEREREITo -,
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mmm———————————
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______

#3.1.2 NRT 7 4 E DA

QLR 77 R A 5,470 m3/h

H A 110~145 °C

2 it [ A 84 m?

ATEW CARE A 20 g/m?

HERW CARE 0.02 g/ m* AT

IESWAEEPS 2.0 kPa LL'F

P LER(FF747)& | 211 Y v bv/min, JEJ] 0.55 MPa

Xl B 156mmXE X 2475mm 72 & ME :MiEh+- A4 o v

#£3.1.3 AAOHK

H H Bk

1 Bt ERE [g/m’] 48050
JE X [mm] 1.54+0.3
HEE [(em’/s) /cm®) ] 13+5
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(3) i 2 A 2 1
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2H,0) & LTRINT 2 AKAABENRHIL TS, KX, kTR b,
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T AT, AT L— ) AU LRIGR Z WS L TS E 2 A7 L —FXE2HA L TR, BEEHR
DFFARTH 2WIUEWNIZIEL 22 R 28N LS0,D I & A8 O AR Z [RIFFICAT 5 NI b FE 72 - T
WD, WIRIZ SR OB IC L 0 RHBIE S N TR Y | BERA 72X v ikA EIF S, FHE D
AT V=) ANPOENEND, WIIROpHIZIEER 7 A IR E SN IcpHFHZ L 0 WG S v Twn
Do WK OpHIL, FIEREICHE LI-AIKAAT ) —%2fifd 252 & CREMS. 0ICHE S5, @
R 72 W TP S, AR T AE L L CEIREN D,

A WAL E CTiX. EEADDOSOIREICT L THES T M OREICR D X O ITRINK & & LB 77
ZEOWEL/G [V y b/n’]) 3% T 5, BRIE CAEBEBEIRE OPEN ZEAFE LIS, X
i At TR R S AL R ISR L TR S D,

_O' S TILHUBAIE BB

T—RPyT oo
217 ) | ShO—IL LT
LA IARTYIR—B H = N
i A % Fo
T I v Sl
S % i ' i
BEHX RN ' :
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DEIEAEED) : ; N
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y  BERBRZY—
: 3 7 BREASY—
| 5y
j |

]._ ______ e 1
~ aEERAER

r
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509 - . ERBAR
RS RREST iy —,

X3, 1.4 i 2 2 & oo HERS
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it = AR EE
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SRR 1 27— (4B%)
— m? %\i&%ﬁfgﬁ 1.3
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3.2 HtRR
AR TR L7 R OMIR 2 3. 1. 5ITR T, T b ORIRIE, ROk B BE % T A < I H
SNTWVLEFRIZBELTWDS, RFETIE, ARZEHEREL, vy NOBRZDIAREXINT D720

AR, AR EFETL L, BRECAEBOE U AMEBIZEEST A 2 N OBKIEIRICEER VK mm
NaRK72 EDIR D F O EAR) MNAR E R DRMEE LT, BREIUOCREZ®EE LTz,

#3.1.5 HEEURMER

15 = B A Bik C A2 A3E

5 E | wt% 1.8 10. 4 233 7.8 5.4
T 2% | % 4.3 3.4 151 2.3 2.7
2 [}4 ®mA | wtw 12.1 15.6 6.1 12.7 12.2
D ®mA | wtw 35 5 28. 4 47.4 33.7 365
T menz ®A | wtw 52. 4 56.0 465 53 6 513
PR - - 1.48 1.97 0.98 1.59 141
"% ®mA | wth 71.8 70.9 67.9 73.0 73.9
T k% #]K wt% 4.9 4.2 5.1 4.6 5.0
§ =% ®mA | wtw 18 15 11 18 17
o B= ®mAK | wth 9.0 7.7 19.8 715 6.7
2HE ®mA | wtw 0.55 0.33 0.12 0.46 0. 49
EURNE mAK | ki/g 29,8 289 27 4 29.8 30, 4
Bl R AE ®mAK | ki/e 28.7 280 263 287 29.3
—HBit A% (Si0y) Wi 62 47 39 67 63
BALTZ LS =L (A0 | wth 2 34 31 22 25
BILE =% (Fes03) Wt 5.4 5.4 7.5 3.6 3.5
BiLH L™ L (Ca0) Wt 15 5.0 6.5 15 2.8
,%U_E Bt T xS L (Mg0) | wt% 0.9 1.0 2.0 0.6 11
5 [BIEFE Ti0) Wt 12 1.7 13 10 12
E#ALY > (Ps0s) Wt 0.2 13 0.4 0.3 0.3
BibF F Y S L (Nax0) Wt 0.3 0.6 2.3 0.4 0.6
BAEH U5 L (K0) Wt 13 0.6 0.5 13 12
=BILHE (S0, Wt 0.7 18 4.7 0.8 0.8

3.3 ABRELMH

£ RIRIEHE T A DFEEIZIB T, KIFOERAMIC TAHREZRIES Tz, BREBERZEREMEE L
T, EEIEEFERE CKIFH N COPET A HPREFIRE) 4%, —BORRBESR (BREEH 22 K xh3 5 Bk lsE A

ZERDEIE) Z30%E L,

(D EXELC AL %%mwkﬁ%

BREECABEBOECUAMRICKE SREZ LT TEESRMG L LT, BREE & BIERE 2 2t s+
7o, BIMEEZ EFTGEOX A NOELCANEIX, EREBELEN0.3 mA/ 225 EI1FEAEENL
DT EnD, BIREEIZOWTIE0.3 mA/m* & BEESMR L Uiz, BEREIC O W TIE, KR E
RECAVEBEBORETHDI30CEIEMESMEL L, BERECAEB~NRASE LT ARIT, Z0RE
T1,000 m°N/h& 725 K HITRE LT,

THD OREAESIRIT T, 3RM (A, BiR., CIR) & AV, BRE U AEE O LR 24 U A RHEEFE
iL72, 2.5 umlh FOEERIADE U AMREIC I T EBIREEORBFTAMICBS W T, ARICTERIER
FEE130C—EE L, EUAMEZZILIED-OICEBIREEZIKS T28/EEZITV., BIREBEENO. 1,
0.2, o3mMWn%#?%@Lto25umuT@l%ﬁ%®ﬁumﬁ%’ VE T EAEIR L O AT
RV T, IEFEEARED LN TV IREKEEERSE CALERE (90C) & i kM0 IKIRFESE U AR
ﬁmm®®mfﬁl?ﬁ¢mf%WMéﬁ A2RICTERBEA0.3 mA/m>—E L& L, FIEREN
90°C, 110°C, 130CO35 T Lz, BIFREZ LI 6. BRECAEENTOHET A D
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BAIBEDEAGITL/6E22, 1TO25MFTEL S TR L,
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(2) ¥ A b DRI

e A& 2 N DR OMEIL, JIS K0302 [HEH 2D &2 A2 MRS AORE H k] 128D
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EEADLEHOTORFRESMOREERNOHEON DR FREOHEIZX A MREAFELDLZ &
THFAEBOEBAQNELHAODOX A MREAZRD, ZOESOEBEBANDREICHTOHEBIZLY, 20
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(3) 2. 5umBA T O [ AL - i i
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WD AR D NS—F X oA 237 Z OIS Chi - INE ) v, ki e ) Zv . ki FiHER) 05
HEX3. LNIRTY, SEHAVZHET AR ASA—=F v LA 07 2 R Z A Ly 7 BVI-PM2.5) 1X, =
DITFRERS "B THR SN TEBY ., TEOHT AR THS| L7ZBIC, —BH O0REN 2R 8 )R
10um, Bt H Ok BRNERE 17R2. 5um & 72 D KO IZEKEFE N T WD, KB Tk S 7R I130kE
FHIEH O 7 4 & TEI SV, ZBHOSRE @il LIkl Iy 77 v 77 4 V2 THIE S 1L
Do Z“ODHMEBETORFHIEI L Ny 7T v F 7 4 N FIZ K DR FEEIL. T L7Z3R A D05
TA LIRS TS, 2.5umPh FOBEMERRLFIREIL, B H OS2 @& IS HE S hlrEE L
BRGIH A RN BRD T2, 2. 5umEL T OEMKL O CAMFIT, HEARNRE &3EE N OREDAE
DOIEFE AN OREIZRT DR TRD T,

FFIE S X)L

| REMES AL

PIFHE/ AL

RS

R FIEEL
[3.1.6 N—F ¥ LA L _T XD X3.1.7 ki o FEARE LY
(4)S0,EE
Testoft B DO PRBEHE L A 453 (BUK : Testo350) IZ K VSO MEEABTE LT, AEEILX, EXATAE

VW EER LIm R — % T VRBERE T A AT EE T SO, ME X, EEMEMILICE S, S0,0OBRERHE
W, BERAREEE O A D & H OIZET 2S00RE O 25y O3 A N DSOREIZxT T D TRD -,
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4. BRERVELE
4.1 BEXE CAEBDOE L AR

(1) 2. 5umBL F o [ KK T D U A Mtk #4.1.1 ?ﬁjﬁbiiﬁﬁ 5 10 78 il R
BRARIC IS0 5 A COBME LARBOADE | A il
lJuj = @&QX f\ {)i%};ﬂt k2. BUmHT@ﬁK*ﬁ%ﬂ%TE@@UHﬂ?% EPAO EPH O EPAO EPHEO
RE2FLL LTS, INOORTERENLRDTZH A AR 3100 36 210 14
DU AIRIT, AR TI8. 8%, Bk T99.1%, CKT B 3200 28 350 12
cRt 640 34 73 12

99.5%TdH V| 2.5umbL FOBEMEKL T DE CABHRIT, A

R T93. 3%, BEET96. 6%, CiRTI8. 4% T -7, WITFNDRIETH2. 5pumbl T O E AR 7 D U AghR
A AFDELADREIY BENHLOD, KRHEWVRETHIZSNLL ETHY, BRECAMEEIL, 2.5
umPl FOE MR DEC AL AN THDL I ERbhoTz,

HRFEOH L CAFEEKA 1. UITR T, R/IMETHI0% U EOE CAZRERT Z &N RS
7=,

01 999 01 999 01
: — 2
L "
W
9 g 1E = o 2 = 18 =0 X 1
ot FEola noi® T -
o a T M = T
A i R a o &
& I oo
%0 10g * o0 10§ 90 10
HE | BE | Ass [ LPI |-
o8 o8 | @ | A 21 Heod [C8E [ ASS | LPI |.
WE [ O [ A 180 [C W@E | O | A S/ 130 [C] o8 | ® | & |-
R W .ug.:l]ﬁ:[m?ﬂ/:m:J A O S S 03 ma/m) T BB ] O | - 1
0 : 100 0 : - i 100 AN S 20 1 1
01 1 10 01 1 10 00_1 1 1 600
FUF1E [em) FFE [eml FUFE (em]
b (28]
(a) AR (b) B (c) CIx

X4.1.1 3RMEICBITDEHELCAE

BERELABEOE U AT, ARIKOBEIIAENKRE CEBT 5, ARKOBLIEHFRIC
. RENS—TEOBAITIE. HEH AR OKR0S0,) LR N BT 2, MFTIL 2 E TOREAE O
FRICTC, IRMRRICRB T 2 ERBSELTT R 7 A

Na) BV T AKIZER L, NaGAREKGHRE - Fey ! 1= ! !
M2 DT R T 2 4 %k OSE ABNE L OB SRR e
BEFHRTEBY . HeH 2AH DK L SO,DMEENIFIE S WA s
FLOAMTIE, 2XNaB AR ol /gash] KA AR B O g% = v A=
[mmol/g-ash] CHH S 4 2 FFAli K 1-2Na+K [mmol/g- i W /e N - I
ash] 254 2 b OB L ABIR L BEFRBREST 2L & WP S
EPLMITLTODY, £2T, AETL O g "
KT 2N T, 72 FO% L ASED L 02 5unkl F =
DEKKT DI U A & OBMRICS N TREL N I
7. R A4 1. 20051, TRTE: 03 [mA/m?]....]
42 FOETABFIZONTE, ZHhETOMA ok s 1 == 4100
DY, Z A ORI HTE L b5 U7 3 K 2Ner+K [mrmol/g-ash]

T2NatKOHIMZ N ERTHBIRE D 2 E VMR (4. 1.2 FEAIA T-2NatK & £ U A SR o B
STz, 2.5umh F O BRI 7O U AZIRIZ, ¥ A
FOECABRIZHEASTERLS 22 b 00, [ CFEMKFITx L CREROREBR E 8> TRV, 2. 5umbl T
D E AR T DE U AN RICKIETREDOEBIZCOWNWTEH, XA M DONab KOEFHRE BRIt 72 % % F
DT ERbhrol,
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(2) 2. 5pmLh T D [E KL D U A RIS M IE § # S E o S8

a) faf B S D 5228

#4.1.210, BIRBELZZIELEAOEILECAEEO AN EH OB DX A MRE &2, 5um
uT®E%ﬁ%%E®wE%%%mTO@Mﬁ&ﬂSmwﬁﬁ®%E%%mowT@\%4L1K%Lt
T2 LB THD,

F4.1.2 BREEELACRBRICBIT R EML R

I S RANEE 2.5um LT O B R F
B [meg/m3y] 2R [mg/m%y]
[mA/m?]
EPAO EPH O EPAO EPH O
0.1 72 25
0.2 3100 50 210 16
0.3 36 14
HA RN X U2, 5umbL T O E KL O U ANF & 898 g T 01
N : - . . ]
A E O BIR A 4. 1. 31T R T, A RO LA (3 T
Py N l'\'—‘ Nz [ - l: "f
RIT, BEEOMROBEYY | B E ORI Rt DAT DEERE
FL7zo 2.5umPA FOEARLFOE L AHRICONT o 18
N N = I
. FARDECANRLY BELS D00, & = I =
. . = E L
WEL ORI LR T D RHEE S 2 FOK LA & e 1
A
B UM E Rt bhoTz, X4.1.4 ﬁ - ;
R LT EAE CABRICB LTS, EREEo  ® o Hm— 1038
IV, 2. 5umBL T ORL 2R FaH 2R TH U Azh$
NEL DI ENHLNI o2, FAMDET AL Zﬁiﬁiﬂiﬁi;"r*ij,ifnﬁ 1)
NN < T2 D EIEE ORME, 2. 5umEL T O [E AR : o
. I
KFICHLATHDZ Enbhoiz, 0 01 02 03 04
EinaE [ma/m?]
[X4.1.3 FEREE L E T AZED R
999 01 999 01 01
B :Ar.if :
e ARPERE: 130 [C
TREE: 0.1 [(mA/m?]
& IR U W o ¥ M & & & & Q.
it LI B o T A .82
?55 g8 & g 8- = g o
# o B2
# 90 = 103“’*90 - 103‘*90 10
2 [ 8 | ASS] LPI |- = A= | ASS[ LPI AE
108 [ ] A | 108 [ A 188
2@5 ;O; A ZE;]E ;O A ZIE:!E
o E==scs o A £51 I o e
01 1 10 01 1 10 01 1 10
FFHE e e HFE [umd
(a) EIWEEO. ImA/m? (b) EEJHE 0. 2mA/m? (c) FEBIEHEEO. 3mA/m?

®4.1.4 #EREEIBIT HH TR OE U AR

b) BAEIRE D 55

F4.1.312, BRECAEEBEORERELZZEZTHAOEXE CAEEOAODLHOICBITDZ A
%F&zamqulmﬁ%%f@@*#%%rﬁ Fm. A FBLO2 5umbl FOBERKL T+ DHE L A
A & BRI O BIMR 2 X4, 1. 518 T,
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01

o
wiEE (P

BHF SR A @%ﬂﬁi’@ﬁﬁﬁf%& A N OREIZE DY
T, BREESEDTZ ETHROICECATE HEMIC
THEIZSNTWD, ARFHZI LY, BEXECAEED

ML TNDHLEERZLILD,

16

999 01
T2F
#4.1.3 BEREZERBRICBTIMEZRE 0 [ 25l FORIFHT
- FANRE 25um BT OEFAF '
**{Eféﬂ?fg [mg/m’y] B [mg/m%y] 99 1 &
EPAO | EPHO | EPAO | EPHO -8 G
90 19 58 0
110 2800 36 310 17 ;
130 52 14 90 10 Ej
B Z | DE T AhEIZ, BHIEO A OH Y & . B ':::I—ﬂ A2
(RREEOE FICH ER L7z, 2. 5mBl POk P REEE s N
DECAHFIZONTH, ¥ A NDELCAFELIHE 70 130 150
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[Abstract]

Key Words: PM2.5, Electrostatic precipitator, Bag filter, Wet
desulfurization equipment, Dust collection characteristics

Large facilities that emit smoke and soot (Large scale plants) are
stationary sources that contribute to PM2.5 pollution. At such facilities in
Japan, flue gas treatment equipment is being introduced and advanced
environmental protection measures are being taken. Dust collection measures
include the use of an electrostatic precipitator and bag filter. Moreover,
wet desulfurization equipment installed to remove sulfur compounds is also
effective in dust collection. However, the ability of such equipment to
collect solid particles with a diameter of 2.5 pum or less (among dust
existing as solid particles, those particles where 50% of which pass through
the classifier with an aerodynamic diameter of 2.5 pm) in exhaust gas, which
is closely associated with PM2.5 pollution, is not well understood and is
assumed to change notably based on the operating conditions of the equipment.

In the present study, we generated exhaust gas in a coal combustion
test facility and studied the abilities of the electrostatic precipitator,
bag filter, and wet desulfurization equipment to collect solid particles with
a diameter of 2.5 pm or less. In addition, we determined the following
operating conditions that have notable impact on the abilities of equipment
to collect solid particles with the diameter of 2.5 pm or less: charge
conditions and operating temperatures of the electrostatic precipitator, the
duration of bag filter use, and the ratio of the amount of absorption reagent
sprayed to the processed gas amount for wet desulfurization equipment. The
result showed that flue gas treatment equipment at the existing large scale
plants is effective in suppressing the emission of solid particles with the
diameter of 2.5 pym or less
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