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1. 3%4 (Ash Analysis and Tests) A4

. T
2,700 1,482
2,600 1,427

R 500 1,371

B 2400 1,316

& 2300 1,260
2,200 1,204
2,100 1,149
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141 3, Ash)d] B5
Aek3|(HRIK) %2 AEH W94 (Dolomite) A2 FAol Wt 3(k)2 540 tEa §3
**(aﬂ%lé)ol‘/} SR Aol GEbinh. 1A JAHEE 3)((Bituminous Type Ash)ol ZE
& 3|(Lignite Type Ash)Z &3t 2oy S244E Hrlste WHE H2th
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142 S A (REBE, Slagging)

|SS}

Ae3l(fiik)e] FRadeld dadd] 2E7F ()9 sHEY w2 G g3 4

[¢} - H
A7k e FUE e 58S we EEh} BYYe) SRk ER $EA 0 §8
87 FuetA gxlslo] sRud PR A4 BAT. oju §ABEIIY BRL
25, BARY 9%, WY, T2 2§95 9 JPrech AgAo] e Hue §F
ol Asie, nee] AAsH SRFEE FHAY] JFS v

143 S8 HAEDH, Fouling)
Aers] 29 ITAENaO)o] HIS(K) e FEoIU, FE7I(HARE) FEE A 1 o5
TR FRAAY, AAGEH B 2=Wele] By Ao F2E - E(Deposit)oll
g3 §53te RAste O E NaOv U2 RAE 8oz w3ty FHEHES
/33,
A X E}E] 3 el 3
e mm Aded 3 283 3
Fe0; > CaO + MgO FeO3 < CaO + MgO
B .
_____ x (% S) (Dry Base) Max HT + 4 (Min IDT)
A 5
A AT 24 AT 24 2 AT 23
lagging | 0.6 ©|s}. S (Low
Slagging Index et ~ ) 13401030 % 7H(Medium)
0.6~20 |&ZH(Medium . .
' 1,230~1,150C | *=<(High)
2.0~26 ¥+ (High) _ _
1,150 o]3} | 43 (Severe)
26 o1 A & (Severe)
B
KX Na,O % Na,O
SR A2 2 AT 523 T2 A 52
0.2 °]3} S (Low) ) :
Fouling Indes 3.0 o3} | FZH(Medium) @
02~05 |FZH(Medium) . :
_ 3.0~6.0 =+ (High)
0.5~1.0 =+ (High) _
_ 6.0 o]% A& (Severe)
1.0 o] &} (Severe)

2

A ﬂ(f IK) 52 23 AR %(Si0,, AlLOs, TiOy)
: 3(K) F9 97148 AE % (FexOs CaO, MgO, NaxO, Kx0)
Max HT : ol 97X EA] 71 =& R (R EkED)
Min IDT : oj" EH7|NMEA] 7P W A A I (s ins)

u&o
N



O 3(K) 5 Cl % Na & Fro w& 2 A4
3(k) 5 % Cl Equiv. Na % Fouling Potential
01 °la 0.07 ]} LS (Low)
0.3 0.2 ZZH(Medium)
05 o4 033 ©] 4 =9 (High)
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Mgt SlEEHAZRE ASJAEA EASE Bottom Ash®l Fly Ash+= Boiler Hopper$t &
71-Z7100 A TR E=H F3] R w77k 2ol 7] o2 WEdHth Mg ol ¢
slogoq 9o} ;qﬂ,] J:]%LZ/HJJF B0

& uf Se, As, Cd, Sb, Mg, Pb 59 FFA57F At =2 Holth
Aets]7t 3748 S 9A7E 99S okt

D =502 HE HA

@ Ae3Y ¢& A, =
@ mHAREAY Aol &% d
@ HlEE Y &5 9% EYY T

_I_4

2. £ (Physical Analysis)

21 £4=

ASTM D409 &J3t] Air Dried Sample 50g< Hard Grove Index MachineolA] 60 3]HA|71
T 200mesh A=z FIE WEIF(MHKE)S S8k ASEZA oF 13g0] FHHUS o
10002 gtk Mgte] Edee 93wyt 45 Jols EAEHH J=(KILL)7F e
271 A=A ket ole Mill £ A 23 A=} ok

=
=

=
=

A B4419] dol=E Yeh

rr

Ao MenEsle 3 AYsted A

[t

A= A=

1=
@ w] B2 (US. Bureauo of Mines)oll4] #]9Fe+ Ball-mill method
@ RM. Hardgrove’} #<ts+ Hardgrove Machine Method”} 1Tt

Hardgrove-Machine Method®] ¢J3} 58% #4 % A|4& HGI(Hard-grove Grindability Index)
2t FAWHE ASIM D409-715 war, 22t 5545 #i7 §ol3s yvehith
HGIZF F&75(00 7MH255) w471 oA Basdul(hisy )= S7het.

22 Y% (Size)
A YESize)s et AFY A7]12 YEPATh F2 0~50mm SizeZE HE(HEK) S A€ol
A et 53 W3 (MK) ol B A5 &, A ARA oY 7R AIE ob7|%
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23 A vy ZEy

231 A (KifE, Caking)

300~400C ol M SASPYEMKILN)S Kolal, fradds YEle 33, E&s) 7k A
of el Astar 450~500C oA (k)] ofs) F=she dd=

o

232 ¥l H A(FEHK#E, Non-Caking)
Here 71X shas) B2 A4ET ARsite S99 g gavte] A AR g

@ie e,

233 449 3

O A7 A4(F.S.I= Free Swelling Index)

Aeke] A (H HlZIRYE, Free Swelling Proerties of Coal)2 S48, Aeke] A4
22 godle 1313 7|Fo2A HEAAY SF< A3

British Standardsol|Al+= CS.N.(Crucible Swelling Number)o]2tal 39, ZHWH2 ASTM
D720°]t}.

O &7 (Fluidity)

A& (ikfbiam) FHY He Fr5Ade S ACZ Gieseler?] 3 Davistlro] oH ¢
H oz AA7F ol AT Gieseler Plastometer(ASTM D2639)= Reportoll &HE K)S
FRsta wnkBStiren) & Sl AL F, ool AT WAL 1 F, el gE w
e IAEEE ST

@D LS.T.(Initial Softening Temperature) :
The temperature at which the dial movement reaches 1.0 d.d.p.m.
@ M.E.T.Maximum Fluid Temperature) :
The temperature at which the dial movement reaches the maximum rate.
@ S.F. (Solidification Temperature) :
The temperature at which the dial movement stops
@ (Maximum Fluidity) :

The maximum rate of dial movement in d.d.p.m.



O
A58-¢ HAoIN BAH £ Dilatometers AHE3e] 25T 2AWYL peoz A3
2o ARE W5 1T W) Lole] WeE S Aol

4 3E7Z (Mineral Matter)
& %ﬂ%ﬂﬂr -r7] Ei ?”Q*Eﬂ, Aes 9428 A5 ZlEAY iR Askst
H

25 "X (Density)
49 AT 229 S Uitk ol 371 FAHE AFVIE FAHIE deehket
w A& ARSI

= T

TH7IE Ash(A) B FS)= AT F=2MM)E A&A7]= v
100[(1.08A + 0.555)/2.8]

e}

[100-(1.08A +0.55S)] / 1.35 + (1.08A + 0555 / 2.8)

3. WE F(Heat Value)

Aehe] W P (Calorific value)e 3 T9]9] ARE 4] A4 wf LAt 9 Y(amount
of heat) 0. &, A&o] g3l e ﬂﬁ-};ﬂ IUAZ e A5 7S ZdAste AN T)
2} shalch Agke] W E Qh A& 1~2gE 7Y 9~25MPa oA LHE SFAE AH-Et
olwj WAt dFoz AAIITY, E/E}Zq S Z Btu/ lb(Brl’ash thermal units per pound)Z YER

™ Caloriest} Joules “/‘rﬂi ek 4= 9ok S CVe g3 (Calorimeter) ol 93] Z’ﬁﬂtﬂ,
714 o] #ole dHA= Adiabatic Bomb Calorimeter % PARR Calorimeter ©]
S ASTM D20159] 7+3 %] itk

=

_]lNl d
5

it

O Conversion Factors for Calorific Value



Given Wanted Multiplied by
kcal/kg 0.5558
Btu/1b
M]/kg 0.002327
Btu/Ib 1.7992
Kcal/kg
M]/kg 0.001486
kcal/kg 238.89
MJ/kg
Btu/Ib 429.8
Mete] W aRe T St e, gross calorific value/high heat value)2.24 ZA & =H|
BEY SARANAE AR Fo) £ B Fave dzel o8 A7lE $571E ZHAA

= 1 =
(bomb)Hjell &-F3te] o] F5Lo] SAHLH Foll T3E ] 7] wiLelty 2y HAl9 EY
oA e dadXe o] F5717F SFHA ¥ MESHERE YN A8 T e &
3o 24 ARy B2 Ao Hth oA H (K72, net calorific value/low heat
value)o|2tal Sttt A EeF2 S0l ofolx] g gy 8 9 54 AT Sl o

2t ARkl ojgit.

31 19 W¥ZF(High Heat Value or Gross Calorific Value)

A59 AL oste] DAstE 5719 FE(EEL, the latent heat of the water vapor in

the products of combustion)s X33 AFANAN Heue BEe 9 T3tk 5, 959 &

A AaA TG de ol Y vkavt de] xR WAEe ¥ 2 ke I8

FENAEFY FEH FAaEd o3 FR)7F dsto g dojxe d7Y S Lot
] A& 7k

| |
(Aar 9 o] ¢4 $5E AHE VIFLE st A 7k AL(RE)S

JHY BAYE AA A W) H7)(#ER) T 55 7)(water vapor in the combustion gas
leaving)= =3 (#eHi, dew point)o]stz WZHA] ¢47] Wzl 5719 FEL 71 o

(0]

32 A9 #<E#(Low Heat Value or Net Calorific Value)



19 FEFlM FE FHIEE W BIFOE Ak TpAFY FRo] TR EAse A
HE 7|08 3 Aolth
FAE B e FIFS v Aol stk FAE A Jled, 948 4
ol 9Jgt Dulong?lel <J3}HH,

0
LHV = 8100c + 28600( h - -— ) + 2500 - 600w(kcal/kg)

8

LHV = HHV - 600 x (w + 9h) (kcal/kg)

2]
H =

T T .

Q = 1454(%C) + 620.28(%H) - 77.5(%0) + 40.5(%S)

o] Z9 3o §lv HEFOZ Btu/lb EE cal/gOZ HAHL

vl 87 Aol 2 Motto} Spooner?] 42
[ éi FF 11%olsk A 48]
Q = 1445(%C) + 610(%H) - 62.5(%CO) + 405(%S)

[ A S 11% o] AHA] 751%]
5(%C) + 610(%H) - 65.9 - 0.31(%0) + 40.5(%S)

1O
—
B
in d

S e Heks AxS 7FoE X EslE Y]
Z) =100 x [%C/(100 - %H,0)]

[Ax51 30| §le(dry and free basis : DAF) 7]E0.2 %] 33} H]
F3)8) = 100 x %C[100 - (%H0 + %3]



e T 2 o7} 7|BHo g YxH

A gl 93k g2k 314 E : 100keal/kg(AAA F 03~3% H9)
A : 10keal/kg
A : 7~8keal/kg

41 5338 2 vFdd EY(Forms of Sulfur & Trace Element)

411 Form of Sulfur(ASTM D2492)

A Frd 3RS didor 4 A A dHlE Ss S84
G3reFS 7AA1717] $18E Coal Preparation Processing OperationsE 913l A€H9]
k= 5 og 7HA e AH-E T

@ Sulfate Sulfur : B4 o] JH), F Fik(dilute hydrochloric acid)ell &3j¥= H2S
o3l g3t

@ Pyritic Sulfur : % (FeS,, pyrites) FENZ A F2 FiK(dilute nitric acid)ol] &3l %=
BAE o] &3] SA3:

@ Organic Sulfur : edE3 F713FFel2 EA3h FH3FFo|A sulfate I pyritic

sulfurE 7+t =A 3}

e
’ﬂ%% A& Xili'rﬂ e E f7122 Maceral#t Mineral ¥ 9FZHE A% Minerald ©]
A4 TEEed, Aty E84d AL Rank(B#3A D) BAIGlol 719 (HREE
Organic Conglomerate)®} At of2] 712 44 FEZ o]FolA Qe Aeke] 44
54 (Litho-type) & #4J3k= Wiiell= S<tol g W (Macrolitho Type)# &w]7d o3
9 (Microlitho Type)o| Att.

N

o

o

4.2.1 Maceral Component



Here] f718e dvlAstl WA, B8 41 2 Felol et ke 2ol R

@ Vitrinite Group (Symbol : V) : &9 HHZRH PAHJL, AExHES &}
TelliniteS} A|EZZ o] Holx ¥ Collinite TAH glom, Meslcd wel 44 =
th. Exiniteo] wIs) Ot COJ Fafo] Wi Aghe] des] whgol s 27]9(380~450 )
Z3l7F A EH, 29t Coked] BAS FX18H

@ Exinite (Symbol : E) : ZgEQ| we} Alginite(d =549 ZF(H4H, Algae), Resinite(5%],
Resin), Sporitinite(3£A}, Spore)9} Pollen(3}2), Cutinite(2&9] %, UZ7IA] 59 AA)TOZ
UAs, e B2 o] wal 7HEA 54T IR ojgE e kg Cokert
AREol FAY 2P Lo E AHEHT

@ Inertinite(Symbol : 1) : B340 HAKo] A2l gla FuEo] ATk (FH3) Whgo o3
M AREE 7h2g) B2 4280] KT

422 Reflectance
ArAalA Age] 224 PA4E X9 Ole MAAEE et B8 a7 49
A7 2oz A§EE, A48 g F4 BPE AR vk

4.2.3 Petrographic Indices

O TR =V + E + (1/3) SF (Total Reactive)
O Tl =F+ MM + (2/3) SF (Total Inert)
O CBI (Composition Balance Index)

O SI (Strength Index)



R 32
1. PROXIMATE ANALYSIS
Moisture
VM (Volatile Matter)
FC (Fixed Carbon)
ASH
Fuel Ratio

2. ULTIMATE ANALYSIS
C (Carbon)
H (Hydrogen)
N (Nitrogen)
O (Oxygen)
S (Sulphur)

3. ASH ANALYSIS AND TESTS
Chemical analysis of Ash

Silicon as SiO;
Aluminium as Al,Os
Iron as Fe,O3
Calcium as CaO
Magnesium as MgO
Sodium as NaxO
Potassium as KO
Titanium as TiO,
Manganese as Mn;0,
Sulphur as SO;
Phosphorus P>Os

%
%
%
%
%

%
%
%
%

%

%
%
%
%
%
%
%
%
%
%
%
%

Total

%



Ash Fusion Temperature
ILD.T. (Initial Deformation Temperature)

C
S. T. (Spherical Temperature) C
H.T. (Hemispherical Temperature) C

C

F.T. (Fluid Temperature)

4. PHYSICAL ANALYSIS
Mineral Matter
Size
H.G.I ( Hardgrove Grindability Index)
Relative Density
Abrasion Index (mg steel/kg)
Magnetics

5. FORMS OF SULFUR & TRACE ELEMENT

Forms of Sulfur

Total Sulfur %
Pyritic Sulfur %
Sulphate Sulfur %
Organic Sulfur %

Trace Elements

Arsenic ppm (Mg/g)
Antimony ppm (Mg/g)
Selenium ppm (Mg/g)
Mercury ppm (Mg/g)
Cadmium ppm (Mg/g)
Cobalt ppm (Mg/g)
Lead ppm (Mg/g)
Molybdenum ppm (Mg/g)
Barium ppm (Mg/g)
Lithium

ppm (Mg/g)



Strontium
Beryllium
Chromium
Copper
Manganese
Nickel
Vanadium
Zinc

Fluorine

6. CALORIFIC VALUE
C.V. (Calorific Value)

7. PERTROGRAPHIC ANALYSIS

Maceral Component
V (Vitrinite)

E (Exinite)

I (Inertinite)

Reflectance
Mean Maximum Reflectance

Mean Random Reflectance

ppm (Mg/g)
ppm (Mg/g)
ppm (Mg/g)
ppm (Mg/g)
ppm (Mg/g)

Kcal/kg

%
Collinite
Tellinite

%
Sporitinite
Cutinite
Resinite
Alginite
%
Micrinite
Macrinite
Fusinite
Inertodetrinite
Semi-fusinite

Selerotinite



Petrographic Indices
TR (Total Reactive)
TI (Total Inert)
CBI (Composition Balance Index)
SI (Strength Index)

8. CAKING PROPERTIES

Free Swelling Properties
FESI (Free Swelling Index)

Plastic Properties (Fluidity)
LS.T. (Initial Softening Temperature)
M.ET (Maximum Fluidity Temperature)
S.T. (Solidification Temperature)
M.F. (Maximum Fluidity)

Dilatation
CT (Contraction)
DT (Dilatation)
TD (Total Dilatation)

* A5





