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1. Introduction 3. Results & Discussion
Various trace elements such as arsenic are contfdined in fly ash 3.1. Arsenic concentration___________________ )

(FA) generated from the pulverized coal combustion process. It 1s .0 [ To compare arsenic partitioning }
important to find leachability of arsenic from the fly ashes for ; | in the unit A and B, relation :
various coal types to control the arsenic emission. g 20 1 between modified arsenic :
In this paper, arsenic leachability was investigated for various < ' Cjnc/znt}ll’g?son mdthe raw coals, :
coal fly ashes collected from two different power plants. Effects £ 20 : LAsy/Ash™], and arsenic :
, e , S | concentration in the fly ashes, :
of Ca and boiler types on As leachability were discussed. S | Asgy is shown in Fig. 2. Where, |
2 1 As, and Ash are As concentration :
2. Expe rimental g 5 i and aSil. COlntent in the raw Coals, :
2.1. Fly ash samples ° 2 0.65 > 10 : rjipezzltjlebzoaccurately estimated :
. Asy /Ash®°>x100 [ -] O . [
Six fly ash samples were ca.refully collected fr.om each.coal fired Fig. 2. Relation between modified As concentration 1 by [Asy/Ash®®5], and arsenic |
POWCT plants (Unlt A and Unit B: 600 MW@) Flg 1 deplcts the in the raw coals and As concentration in the fly : partitioning was same behavior :
process flow of the plants, ash collection locations, and typical ashes for the unit 4 and B. | between the unit A and B. )

gas temperatures between the boiler exit and the low temeprature : . CToTTTETEEEEmEmmmm T

electrostatic presipipator (ESP). The burner type 1s different in 3225 Arsenic leachability
both boilers. The un.it B.has a DeNOx (SCR) system. | < | Unit A 1 Unit B Il With the unit A, L, was observed }
To prevent contamination of samples, after enough time from g 2.0 : in the range of 0.3-3.0%, which |
coal switching, the ash sampling was began at each chamber (#1, S . \ :  was a wide range distribution |
#2, and #3). b i : comparing the unit B. Particularly, :
. . .. £
Table 1 lists coal properties and ash composition. Coal F and G, s 10 | i Las ot fly ash F and G (same coal) |
. @ | I significantly differed. It clarify |
and coal H and I were the same coal between unit A and B. 2 05 ' h . enchine is aff I
P : : that arsenic leaching 1s a ected :
350°C 350°C 145C  ESP 0.0 ! y by boiler types. |
=T EFHOPRG I KLMQ === ——————————————— g
Fly ashes

Fig. 3. Variation in As leaching fraction for various fly ash samples and for the unit A and B.
(pH of the leaching solvent was fixed on 10.)

DeNOx
Unlt B OIll u mEgm
(med ) 3.3. Dominant factors on As leachability
: 2 5 ------------------ ‘\
Eco-hopper V (AN = T UnitA { It was presumed that an arsenic
i Clinker M/C 85% 10% 5% — Ash collection =50 UnitB ' chemical form was Ca;(AsO,) , :
= Iin FA from the equilibrium I
Fig. 1. Process flow of the coal fired power plants and ash collection points. © : [ .
° flow of Jired powerp P g5 1 calculation. Therefore, Ca and :
lable 1. Properties of raw coals and fly ashes collected from #1 chamber of ESPs. g’ 10 : ash content are controlling :
Raw coal (on dry basis) Fly ashes (on dry basis) '?é O : factors on arsenic leaching. :
Power C Ash As As S10, AlLO; Fe,O; CaO Na,O K,O SO, o [ . . .
station Key wt% wt%  mg/kg | mgkg  wt% wt% wt% wt% wt% wt% wt% ; 0.5 :\ : AI’S@HIC lea.chmg fI'aCthIl was :
E 679 143 214 | 1216 555 312 535 218 117 118 0.9 < : | correlated with CaO/Ash X100 . |
F 71.5 133 0.84 3.16 67.0 262 226 068 026 060 024 0 +—tr—rr-—-+-——————r—————— : Arsenic leaching fraction of the :
. H 683 104 369 | 2646 593 256 749 205 060 156 042 0 50 100 150 200 . .
UMEA T 606 97 14s | 1565 757 172 279 097 047 094  0.00 CaO/Ashx100 [-]  unit A was hlghef than that of the :
P 709  13.0  0.78 496 62.1 265 477 168 095 098  0.15 Fig. 4. Variation in L ;% as a function of CaO/Ash | unit B. The difference was 4 i
R 76.5 9.5 0.88 8.23 62.6 28.7 3.86 0.93 0.45 0.69 0.00 VdinSfOl" the unit A and B. I‘times at lower Ca content. I
G 715 133 084 | 453 654 265 318 093 028 056  0.64 T Ry
I 683 104 369 | 3922 590 260 725 209 065 150 0.5 1.4 | o e e e ~\
Unit B K 679 139 135 885 561 206 7.80 946 071 204  0.80 o | UnitA, Coal F : I It found that the fly ash F from
L 73.1 103 087 | 946 581 214 640 824 083 1.8 0.4 | UnitB, Coal G ! : the unit A indicated low CaO% |
M 73.0 9.7 153 | 1041 645 229 631 146 051 174 034 < 1.0 : : dto the flv ash G f :
Q 740 95 102 | 748 623 278 404 139 073 089 0.04 s oa | y comparcd 1o the Iy as o o
= Y- | I the unit B. Theretfore actual i
- X ! I .
2.2. Leaching tests 0 06 : | CaO/Ash ratios of the fly ash F |
. o O ' was much lower as shown in l
®To simulate pH of the excess water, a buffer solution adjusted pH 0.4 : : Fiod Tt d that hich I [
= 10 was prepared as a leaching solvent. The ash sample (1.0 g) was 0.2 : i 1g4. It 18 suppose . t a.t 18 C A :
% | added to the leaching solvent (10 mL). The leaching | 0.0 | : of the fly ash in unit A 1s owing
["Ash sample | solvent 10mL) SES s 41 4o 43 Average 1 1© the los.s of calcium during -
g [ Ash sample 1.0g [ Sampling location \combustion._ ___________ J
®The ash/solvent mixture was shaken for 30 minute at 200 rpm.
® After shaking, the solid and the solution were separated by filtration. -
4. Conclusions
Q Arsenic partitioning in the unit A and unit B represented the
Filtration device same behavior. Most amount of arsenic 1n the raw coal associated

with the fly ash for various coal types. However, arsenic leaching
fraction of the fly ashes in the buffer solution (pH = 10) was
strongly affected by coal types and boiler types. It was found that
i arsenic content, calctum content, and ash content were the
dominant factors controlling As leachability.

J ®The solid was dried for three hours at 107°C. (%8 ‘f;"‘
l ® Arsenic concentration in the solution was .
analyzed by ICP-AES. Suck part N s X
®The solid composition was analyzed .l il ¥ "7 oy
by XRF. Solution 2 o o= g
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