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This is where coal comes from.
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Terms

Proximate
means
Approximate




Proximate

Moisture
Ash
Volatile - important to smoke

Fixed Carbon (by Difference)



High Volatile Coal




Denbigh - 1863 Blockade runner
fueled with low volatile
Did captain use approximate test?




Terms
As Received

Air Dry Basis or As determined
ADB - Totally useless (lab sample)

Dry Basis, DB

Moisture Ash Free, MAF

Moisture Mineral Matter Free, MMMF
Dry Ash Free, DAF
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Sea salts Sea water

Calcium Magnesium
1.2% (0.42 g) 3.7% (1.3 0) Salt
Potassium__ Minor constituents 35%(350)
1.1 % (0.39 g) 0.7 % (0.25 )

Quantities in relationto L kg or 1|



Table of Top 14 Out of 70 Trace Elements

in Natural Sea Water

Parts per mimon [ppm) and milligrams per liter (mg/I) are relatively the same in sea water,
therefore the measurements shown are used synonymausly.

Chromium {Cr) 0.00005
Cobalt (Co) 0.0005
Copper {Cu) 0.003

Fluorine/Fluoride (F) 1.3

Iodine/Iodide (1) 0.05
Iron (Fe) 0.01

Manganese {Mn) 0.002

Molybdenum (Mo) 0.01
Nickel (Ni) 0.0005

Phosphorus/Phosphate (P} 0.07
Selenium (Se) 0.0002
Tin (Sn) 0.003
Vanadium (\Y) 0.002
Zinc (4Zn) 0.01
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' P, —— Ancient swamp

Water

Sediments

Peak

W aker

Sediments and
sedimentary rocks

Coal










Pyritic
FeS,

sulfur is attached
to iron In
fool’s gold







Large sulfur balls
can be washed
out or rejected
by pulverizers

Small framboids

(raspberries)
of pyrite are mixed in Framboid

50 microns

with the coal




Cleat

pyrite
has to

be
ground up




Chemistry Issues

Low NOx
Poor Fineness

FeS, —— H,S + FeO

High Sulfur Coal .
JHEE T Corrosion and Slag



Chemistry Issues

Sulfur & FeS, - SO, + SO,

Air Heater Pluggage
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Chemistry Issues

Cil — HC| +H20 —
Cl- = Soluble Chlorides

Scrubber Blowdown —
Ponds — Release



Measuring Coal Quality

Standards-ASTM
only produces
average data

Power plants respond to
swings in quality



Plant Limit

VA YA S

Average Quality



Plant Limit

‘ Average Qual



One step over the line...













Why are we using fusion temperatures?

Test for stoker type boilers
No mineralogical data
Not the same reactions for all coals






. Devolatilization

Codal Particle

Coal Combustion




SPLAT

502 O

O Melts in Flame
FeS

O

FeS2

Pyrite

Hard and larger than coal
High momentum due to
high velocity due to

high primary air flow

Waterwall Slag Formation




e x
.. x SPLAT FACTORN 286
e |
sl Pmacates At N el o g 1 e cson ® e W
L b W - e i S e s
e THE et ¥ e e os Tm e Be ccaiow s Te Feecs et L e b owmlon
ey P TR XL e =Ty aw
LR ey o am a0
e () [ ] =T IOJ
() ) e -
ey ime - -l
ol Setel i L Lanl SR00
ey e o Uil + i b o [ [Th - Vi) - Cael Watlion © ealy S
- 415 T
ol et uac A USGN
Ml Sl e O Tumd ® Cp jol]  Cp (a] * Mibas P8 Pl = T - Teul)
- amem v
5 Tea' TOFeREr
TR TEA o ey
- S T Dy 1% 04 a
- 5 T G 145 04 ta
- T G T4 os
- O T TS A 20Nt o
. T AT (8 e
. L AT AT 15% 8 e
L i 1ede o=

Pass 200
Fetaired 120
Fetaired 57

SF = ({KE 50Q x Lbs Q)+ (KE Pyrite x Lba P}) x % 50 mesh



Pulverizer
Capacity

%)

Btu/lb

Moisture
Inlet Coal Size
Pulverized
Coal Size










Coal Combustion

S02 =

HZS Q

Mels in Flame
®. .

JETI,

L
Fes2
Pyrite
Hard and larger than coal
High momentum due 1o
high velocity due to
high prirmary air flow

Waterwall Slag Formation
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Coal Combustion

Hi lron Fly ash
¥ o

S02 O Fez2O3
H25
O
Fes

—
J_

Less Slag Formation
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Thank you!



