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EH(NaAlOy) & 33 Al(coagulant) = A B ake] Aghs AlEals s Bdueds Aee s 23d Z5K)H
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Abstract

Particulate matters of PM,s, particularly focusing on 0.1~1 pm decrease the efficiency of dust-collector due to the brow-
nian-motion. This study is to verify the effect of coagulant on the particle size distributions of potassium and PM,s. The
activated coagulant was spayed to the coal fired fluidized bed combustion boiler by the weight ratio of 1,200 : 1 = coal
: coagulant, and the size distributions of captured particles at both the cyclone (FP) and electrostatic precipitator (EP) were
measured. As the result of XRP analysis, the potassium content of FP increased to 13.33% (averagely from 1.65% to 1.87%)
and, in EP at 17.68% (averagely from 1.65% to 2.03%). And it was confirmed by the particle size distribution analyzer and
SEM image analysis that the distribution rates of PM,s decreased at 89.53% on average in FP, and at 88.57% in EP. The
total dust concentration (mg/m®) confirmed by tele-monitering system (TMS) decreased during the primary test from 2.6 to
1.7~1.9 and also the secondary test from 2.9 to 1.7~1.9 .
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g ASE ARgshes AAZoA SHAR ARSH= 7he(kao-
linite)> 471 F3 =2 clay mineral 2 74%€ HE F=o|th 53t
Ao PEEA 0 F= ALSHOs(OH)0l L AZZSTHOTE= ALO, -
28i0;, - 2H,00|th. 7199l 1207 4 Fo digo ZF T
o] F2 4l 33 &2do] ATE vk glom Al 2 9l -SAA
ARk Qlvk. 53] @58 WEFER H(metakaolin) Aol A]
W78 E3hE o] & 9 SAERE AT 9 wuEy Qlu, &
= 23}l metakaolin-geopolymer= HFo] 2| A2] 31
2 Aol A ZET L vAYREY] 5% F2 9 AR AT
gl sy glom, WEEe ] o] 2 F2 w SFshs dqle
2 7kedo] 7 AL e EFrlEe 72F 50w we Al gl
HEle Be 749 7o) 550~600 Cold 2457] AJ&ate] 800 C
7HA EeEd A YA EE BdAg Aoy w3218 ALSiLOs(OH), —
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o8 & A7) olE3kal NaAlO,7F B TH6,7].
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Table 1. Proximate Analysis and Ultimate Analysis

Item Unit Contents
Proximate analysis (dry basis)
Moisture w% 12.34
Ash w% 9.05
Volatile w% 28.30
Fixed carbon w% 50.31
Ultimate analysis (dry basis)
Carbon w% 71.87
Hydrogen w% 4.15
Nitrogen w% 3.09
Sulfur w% 0.24
Ash (minerals) w% 9.05
Oxygen w% 11.60
Calorific value (dry basis) keal/kg 6,990
Calorific calue (as received) keal/kg 6,690
* The condition of colorific analysis is based on the arrival.
Table 2. Ash Analysis
SiO, w% 44.10 Remark
ALO; w% 16.41
Fe,0; w% 12.52
Na,O w% 0.21
i gy KO w058 M
TiO, w% 0.57 5405 : 1997
CaO w% 4.84
MgO w% 0.88
SO; w% 1.29
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Table 3. Operating Conditions and TMS Dust Concentration (mg/m’)

Collected date

It
em No coagulant Coagulant
Load, % 87.5 87.5
Mixing ratio of fuel & additive No add 1,200 : 1
Bed temp. C 780 780
Freeboard temp. C 812 820
Cyclone temp. C 863 887
0y, % 3.7~43 3.7~4.3
T™S NOx, ppm 67.7 38-55
SO, ppm 52 383
o STACK
= & HOT %
E': " cycione ECO 2 .
Electric Precipitator
[COMBUSTOR
LOOPSEAL Ej s . 3
=
I—W- " i ;
».- el 4 =y Coal-Additive
S’A_F.‘ >'< = Air Line
- & — Urea spray port
PAF }  Ash Removal

Compressed Air
{Line Cleaning}

‘WVacuum pump

from Urea
spray port
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= T3k w717k} v A E A FS & RAEA RS b 3. A} g &
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3.1
AZslo] 358 U vAHAS BAEic) B AelA AR SRS dRlA S AAskaL 7HdEHA
Ul=0] Table 13} 22 X108 4abdA 207] F5ko] 25| &= SHA (8 FLelM i xﬂﬂ Star ZofA) 800 CE I &

AXE HA| A 7]= auto collimation (©]FSFF 4=, 14 %)%] =4 st SHAl (b)2] wAMIT-Z] X}0]E nanometer TH9 2 #HESE] $isk
S At R A(TDM) S 2 2551 extinction kg ) o3 transmission electron microscope (Talos-F-200-X, ETH, Swiss)= ©]
AR SEE AHmass) GHE A3t YEPAOR o]F o] 83} g3to] W AEIS on|AE Atk B WAl TFdEHA] ok &
o] n]HM=] F%(dust concentration, mg/m*)S 30 min7H 163] AA| FAE Figure 3(a)} o] thaAdo] wrony, 7143t S A= Figure
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Table 4. Analysis of Particle-size Distribution (%) of FP & EP

Content Sampling Mean dia. (um)  Minimum dia. (um) PM,s PM;
| FP 39.76 1.50 4.46 21.68

st
EP 32.21 1.50 4.44 26.99
FP 19.42 1.50 5.28 42.07

No coagulant 2nd
EP 35.91 1.78 2.47 23.98
FP 29.59 1.50 4.87 31.88

Average

EP 34.06 1.64 3.46 25.49
| FP 39.66 2.12 0.83 21.07

st
EP 48.01 2.12 0.63 14.97
FP 27.23 2.52 0.19 18.76

Coagulant 2nd
EP 44.06 252 0.16 14.77
FP 33.45 232 0.51 19.92

Average
EP 46.04 232 0.40 14.87
FP 13.03 54.87 -89.53 -37.52
Improvement

EP 35.16 41.47 -88.57 -41.65

Figure 3. Coagulant image of no heating (a) and coagulant image of
heating (b).
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3.2. SEHC| PM,s SEZO0| CHEH HE

AP EFE Schol|A LA v AHX|(FP) &} A71H DGR oA EH
H o AHAEP) S Y E14]7](S-3500, Microtrac Inc., USA)E ©]8-3}
o] QEEF(%)S EA510] Table 40l LERILE o]5& S-S 3
7VakA] ofd st Aw ket A, 123 A YIX|(FP, EP)E -8t
of v|AHA] ] HHI =R (Mean dia.), #AYAREE(Minimum dia.),
PM,s QJE3E, PMI0 Qo2 s 48t 2102 o]Eof djsh g
(%) AL ol 213 2tk

coal

CR, + CRr(ml +add

De = % 1
CR:oal 00 (1)

De : AzHE

CR,, : &% 4 A BjEEs

CRytsaad - oA (additive) T Al BlE2&

SHA L] g FR1st7] 8] PM,s (particulate matter under 2.5
um)E AR FPoA] BEELE coagulant”} YE S 13} 4.46%,
22} 5.28%, A1 4.87%3. 2™, coagulant”} = A% 12} 0.83%, 22+
0.19%, 37 0.51% Ao 2 M 89.53% 7AsI3T). EPolA ] £
&2 coagulant”} Y= 73 13} 4.44%, 23} 2.47%, BT 3.46%32.
™, coagulant”} 1= 7% 12} 0.63%, 23} 0.16%, HT 0.40% 2Aasho
22X Ht 88.57% ATk

Aee] Adsol] whE | AHA] PMy st PMoEUHE 471 555 &
ot illite > claysE @ol skl QIth8]. €7l 5K, Na)¥}
AR 548 A E 2] ESEMg, Caye AlEk Slie] A4 F
oAlA] 2F 50 wo% o1de] TS olFw= st EFulES VL e
7™ 72 HfZof ‘Si-Mg-Al’9} ‘Si-Ca-Al'S 3/d3}0] ujA|HA] 2
EAS oksrzl oz ulAwAe] QIAE A Srh9). wEbA 2 A
TolAe] A Wrte] ESSROE quartz 59 Sl 27
FEFE T HEFORE A3l 2 0% mAWA] 1He] ‘Si-Na-Al
2 FAsto] m AR YRS FA skgtka 43 5 QlTHo0].

Figure 4i= FPS] wA|HA 2] T2 E T2 E Jepd Folth
Alehl-s A48 B9 mAHA] ZHZ ()2 (b)ol= 1~10 um YA+
7F wo] FEEHY o SHAE FUT A2 mAwA 2=
(©) & (d)ellME= 1~10 pm YA Bo] ZoERSS BRIt 5= 9la,
E3] el A48 49 PM,52] 2.5 pm ©317} ok 3% B-EHo] Q)
o Mk SHAE o] A4t H$- PMysel 2.5 pum ©157} 0%
F350] 9o} Table 49 HolElE & HgsiFa 9k

tEo] nAH=] ] {1x}77] H3}E SEM (scanning electron micro-
scope, Nova NANO-SEM-450, FEI, Swiss)2] o]u|#] #2498 ARg-alo]
12T Figure 59 Alo]EE Frtollr T8 nAHX|(FP)2] &
A e} olnx] 9] WiglE YeRlth $HAE FYsHA ohdgt 4
$-9] o]m]A] (a)9} (b)ollE= 2.5 pm ©8ke] mAEE =}e] W7} 1=
A =] o, SHAE FUT B¢ olnA (0% (d)oIAE
2.5 um ©Jake] HAHEA(PM,s)= EO1EIL 10 pm O #AHEA]|
(PM,0) .2 Z7F5F31 3L, 53] sub microns ¥E3HeE 22 w]A|A}7}
SR Z YAE olFaL 2 A} A&H oz F QiAje) b
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Figure 5. Image analysis of FP particle.
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Table 5. Changed Rate (%) of Potassium (w%) after Adding Coagulant

89

Coagulant
No coagulant Increased rate (%)
Element 1st 2nd Average
FP EP FP EP FP EP FP EP FP EP
Na 0.52 0.52 0.57 0.59 0.61 0.58 0.59 0.59 14.25 13.98
Al 10.16 10.42 10.89 11.32 11.08 11.46 10.99 11.39 8.13 9.35
K 1.65 1.72 1.79 1.93 1.96 2.12 1.87 2.03 13.33 17.68
Table 6. TMS Total Dust Concentration (mg/m’) A= E3

No coagulant Coagulant Decreased rate (%)
Ist 2.6 1.7~1.9 26.9~34.6
2nd 3.1 1.7~1.9 38.7~45.2
Average 2.9 1.7~1.9 33.3~40.4

A1 0= 218 sub-micron (0.1~1.0 pm) 7] B]AIHX| 2] AX 2k 25%)
T AAE T YA 25S Ssto] WlEEU11,12]. wEbA TMSe
9J3ix] GRl¥ FXIGX 2} FGD2] $wol| Sl Z5ollx<] & wAd
A] X (dust concentration, mg/m’) S L& KA Table 63} 7o) 13}
o= coagulant’} 1= 7% 2.6 mg/m* A, coagulant”} A= 73 1.7
~1.9 mg/m*E 26.9~34.6% 7231 0™, 23}ofli= coagulant”} §l=
749 3.1 mg/m*oIA, coagulant”} & 8% 1.7~1.9 mg/m’Z 38.7~
452% 3230 24, 1510 coagulant”} = 9ol 2.9 mg/m’
0] coagulant”} Y& BF-ollE= 1.7~1.9 mgm’Z 33.3~40.4%7}
Kagats el

o] FRE WE

2719 wlAEA) BES Aukslw e 2o

Z 3 A 23k sub micron HAE X383 PM,] Az X%
28] ggo] 7idE ARE FPHEM o] 22 FA & vAEA YT
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0.51% 723224 89.53% skt EPolA 347k 49 14
4.44%, 22} 2.47%, 1 3.46% 01, H7Fe] A 12} 0.63%, 23}
0.16%, 1t 0.40%= 88.57% 43It
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oA 1.65%°114 12} 1.79%, 22} 1.96% H+t 1.87%= 13.33% S715}F
a1, EPOIA 1.65%014 12} 1.93%, 23 2.12%, B4 2.03%Z 17.68%
<7kt

™S 2Jad Eelel F mAHAl FEmgm))E 12l 2.6
mg/m*olA 1.7~1.9 mg/m*Z 26.9~34.6% 743101, 23}oll= 3.1
mg/m*olA] 1.7~1.9 mg/m’ 2 38.7~452% 74381 Hit 2.9 mg/m’l
A 1.7~19 mg/m*=E 33.3~40.4%7} 2438tk
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