The desliming rate of the plant is 18.1%, which means the percentage of the

clay removed from the plant feed tonnage.

- 19:6 Current Coat Quality Control

b

Outline

“Coal quality control has been intehsively performed from the pit operation
_ {o. the .shiploading with all employee’s quality consciousness under the super-

visions..

Prior to the. mi_ri_ihg operations, the geological group performs an extensive

sampling at th'e:mining' faces as well as the bench floors. Based on the analyti?
cal results of the samples mamly calorific value, mme plan is laid out so as'to
obtain.as umform eharactensucs as attainable in the product coal As mutually

~ agreed between SCC- and NAPOCOR, the product coal shall have a minimum
-~ calorific value of 8,500 Btu/lb on air dry basis at the coal stockpile area to be

approved for shipment, so that special attention is paid on the calorific value.

The main seam which occupies more than 80% of total eoel reserves in the
Unong pit consists of 14 plies. The seven plies from the top to the bottom

" are classified to the Upper Main Seam and the rest of the plies is the Lower
‘Main Seam.

in the selective mining currently perfo'rmed, #2, #8 and #10 plies are-segre-
gated ‘as. waste coal, which is virtually. mudstone, and hauled to the waste

- - dump. - The operator of bucket - wheel excavator concentrates to avoid the

contammaﬁon from the mudstone plies and gverburden, receiving the instruc-

tions from the foreman who is’ watching the plies in.the coal seam and the
wheel movement standing. besuie the running wheel of the excavator The
- _toremcm is responsible for the quality ‘assurance at the pit and informs the

affiliated sections such as guality control division, mine manager” ’s ofﬁce and

'others what pIy is bemg extracted

The #1'1 i)ly aﬁd contaminated'coal' at each contact of the plies to be removed

-are recovered asg washable coal to be processed at the pilof coal preparation
plant

o In general_,_: -the' Upper-Maiil' Seam_ hae a iﬁghe; oeloﬁﬁe vaiue than the Lower

~<.Main Seam, which are approximately 9,300 and 8,600 Btuflb respectively,
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exclud;ng #11 ply in the Lower Mam Seam, which is: ‘about. 7 700 Btu/lb

The overall calorific value of the product coal is mamtamed as uniform as

possible by controlling the blending ratio of the two portlons of the Main
Seam. The average blendmg ratio is about 60% for the: Uppe1 Mam Seam and
40% for the Lower Main Seam.

The excavated coal is transported to the stockpile area on the western side of
the island through the overland ‘coal conveyors K1 -and- K2 which total length
is approx1mate1y 4,600 m; runmng across the center part of the 1sIand '

At the stockpile area, the coal quahty control dmsmn is respon51ble for blend- ' _
ing ihe coal from: the’ pxt to obtain as homogeneous product coal as posmble' '

h meetmg with the contracted spemﬁcatlons ‘

Duting shlploadmg at the Dapdap pler, representatlve coal samples of each
shipment are taken aocordmg to ISO standard by using the automatic sampler - .
‘installed at the discharge of SB-5 belt CONVEyor as spemﬁed in the “Coal Supply

Agreement” Refer to Flg 193.

Stockpﬂmg and Coal Blendmg Program

" Fig. 19 3 shows the layout of coal stockpﬂe area and coal handhng fac111tles :

There are two yards in the stockpile area, one on each _side 'of ‘the SB-l_ _and '
SB-2 conveyors running in ‘the center of th‘e_'stockpile-afea: Each ‘yard has a
stocking capacity- of :about 130,000 fons: The one on the north has been

* already saturated with low-grade coal for the. captive power plant and ‘wash- .

able coal to be processed at: the pilot coal preparation- plant ~The mstalled i
reclaimer system is designed to operate only in the south yard and is unable :
to reach to the north yard Accordmgly, the product coal 1s stockpﬂed in the
south yard with 40 m wide and 540 m long : : S :

The yard is conceptually dmded mto 12 seotlons eaoh of. whlch 1s 45 m
long, having 5,000 to 6,000 tons capacity cons;dermg enough capac1ty for one

-slupment to the power plant

The ptoduct coal is'stac'ked as indicated in Fig. 194 shiftiﬁg 1t'h'e steé'ker at
constant speed. Low-grade coal from the lower main. seam is: plled in the :
center part ‘of the pile at the ratio of about 40% ‘of the total Volume of §, 000
to 6,000 tons. - High-grade coal fro_m the upper main’seam is Qverlapped on top'3 '
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UPPER MAIN SEAM COAL (APPROX. §03)

5,000 TO . C
6, 000 TONNES

.l-———do m

LONER MAIN SSaM (APDROX. 40%)

' STOCKPILE STACKING PROGRAM

SAMPLING LOCATIONS

18 LOCATIONS EVERY 250 TONS™
5 kg PER INCREMENT
4 x 90 kg TOTAL SAMPLE (360 kg samplel‘! 000 tons)

STOCKPILE SAMPLING

Fig. 19-4 Stockpﬁe Stackmg and Samplmg ' _
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of. the low-grade coal pile at the ratio of about 60% and some amount of low-
grade coal is overlapped again on the surface of the pile., This procedure is

- carried -out - very carefully, kéeping,_t_:loss contacts with the bucket wheel

: excavatof foreman at the Tuining face, so. as to attain as homogeneous product
coal as possible, meeting'with the cdntrac'ted specifications, '

Dunng the course of the stackmg, samplmgq are Londucted at 18 locations
of the pile every 250 tons of stack, by using prescribed samphng device. Every
1 000 tons stack, one representative sample is made by combmmg with all
_samples taken evety 250 tons stack. On the representative sample proximate
analy31s and calorific value determination dre conducted. The analysis results
of the representative samples, 5 or 6 depending upon the aggregate tonnage
of the pile, are composed to determine the final specifications of the stockpile
for one shipment. The samplings and analyses are all witnessed by NAPOCOR
site Tepresentatives who. are authorized to reject the stb‘ckpile with lower than
8,500 Btufib. .After the sp'eciﬁcations of the stockpile is endorsed with the
- certificate issued by NAPOCOR site representatwes the stockpile becomes
_ ready for shlploadmg

.:_{)ne_ of..the _majdr. peculiaﬁties_ of. the Sem_ir_ara coal is its sus'ceptibility to
spontaneous. combustion; as a result, the lo"ngést allowable time duration for
the coal to be stockpiled in- the yard is approximately 2 weeks according to
. -the past experience, thus it is almost unabie to perform a blending by stormg
low-grade and high-grade coa]s separately '

_ A_nother neg’a.tive-faf_ctor hiﬁde_ﬁng fr_om_ bett_er coal bI'éndin.g is the overland
coal conveyor system capacity of 1,020 tons per hour in thébry' which is not
sufficient to load 2 bucket wheel excavators’ output, thus the biending with
sxmultaneous loading by 2 bucket wheel excavators, each wins dlfferent quality
: pomon of the coal seam, is unable to do. -

'The' estimated product coal tonna'gé. pmducéd at one location of the mining '
bench amounts to as much as 12, 000 tons, for instance, assummg 15 m bench
: ._helght 30 m w1dth 21-m coal seam ‘thickness and 1.3 specific. welght of the
:coal Consxdenng the current mmmg cond;tlons with falrly high stripping ratio
_of arqund .1 %010, the ab_ove_mentioned___b]e,ndmg with two bucket wheel
exc_':'air'atorg'fr'is ‘almost impossible, unless advancing waste stripping far ahead.
‘However, the present bicket wheel excavator system does not allow to proceed

o pnly}z- waste stripping, leaving - coal _Séam_ behind, it means that product coal

quality delivered to the stockpile area is decided by the in-situ coal quality at
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the particular location being mined by’ the_fl);ucke_t-' wheel exeavater. “There-

fore, the lower-grade coat accidentally encountered during the counse of mining

operations is’ to send to the stockpile. area for the captwe power piant fuel
or for processmg at the pliot coal preparatlon plant -

As to the samphngs af the stoekpﬂe, samples are taken on the surface of the_
stacks which tends to- have courser partlcles thus the 1nstallat10n of an auto—
matic sampler is 1ecommended for- better quality control management

3The currently conducted ‘windrow stackmg at the Calaca plant coal yard is
considered to be: contributing to achieve’ betier coal blendmg, supplementmg o

the msurﬁcreney, even though the best possibly SCC can de, at the mine site.

'Smploadmg and Samplmg

The stockpﬂes approved by NAPOCOR site - representatives for sh1pment -

 are ready for Joading on a coal boat anyt1me As specified in the “Coal Suppiy

Agreement” representatwe samples are taken by SCC for each shrpment during -
Ioadmg according to 1SO standard. - The sampling is done by using the auto-
matic sampler installed at the dlscharge end of SB-5 belt conveyor on whlch .
welghtometer is mstalled. Reter to Frgs ,19-5 and 19-6: s

" The avtomatic’ sampler is'a cross cut bucket type of whlch samphng bucket :
. travels every 4 ‘minutes to take more than 65 ‘increment per 1 000 tons of
lot. The volume of the sample taken per the bucket travel is approxrmately.

60 kg, whtch is reduced- down o four 5 kg samples after crushed down to '

-9.50 mm.

One of the four samples is used for the analyses of calorific value and proxiv _'
mate analysis which are condueted at SCC Assay Iaboratory berng wrtnessed

by NAPOCOR site representatlves :

The anaIysrs. is done in"accordance with' ASTM standard anda certlﬁcate of
analysrs is issued by SCC The remalmng two samples go to: NAPOCOR and
SCC for their respectwe analysrs 4nd the last one sarnple ‘i$ stered ina contamer

“for the thlrd party analys1s in the event of drspute on the dlfference of the
: analys1s results betweeu NAPOCOR and SCC e '

‘The' shrpleadmg takes’ approxmlately 5 to 6 hours as the capacrty of the sh1p-

loading conveyor is 1,000 tons per hour
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. AUTOMATIC SAMPLER

. INSTALLED ON
THE CONVEYOR
TQ SHIPLOADING.

SAMPLE  APPROX. 60 kg.
EU&N&L'

peEDER

- igoﬁ TRAP-_-

1

THIN ROLLER CRUSHER

CHUTE
1 o

BUCKET ELEVATOR

t .
VIBRATING FEEDER -
1
ROTARY (TUBE DIVIDER
4

- JAW CRUSEER

| .
VIBRATING FEEDER

e .
DIVIDER

) .
FINAL SAMPLE FOR ANALYSIS

4 - 5 kg SAMPLES

- SCC ANALYSIS
" FOR CERTIFICATE

SCC ANALYSIS:
- NPC ANALYSIS. o
- THIRD PARTY LABORATORY
ANALYSIS WHEN DISPUTE
ARISED BETWEEM NPC AND
sCC. _

el
1

Fig. 19-5  Material Flow of Automatic Sampler

SB=5 CONVEYOR

1,000 TONNES PER HOUR

r.‘J". g
' !
1. ;=
L "
I
hE 14
"\

N

)
e
N .

SAMPLING BUCKET

' TRAVELING EVERY 4 MINUTES.
- APPROX. 60 kg PER TRIP.

'-coaz‘. SAMPLE -

. Fig.19%6 - Automatic Sampler (Cross Bucket Type)
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It must be noted that tremendous dust generatwn was observed at the pomt
of shiploading and samphng as wei] as stacker and rec!almer '

It may be only dumng the dry season, however, it'is recommended to provide

~with effective water spray systems to suppress the coal. dust generatlon con-

sidering wind loss of valuable product coal and env:ronmental pollutlon to

" inhabitants. .

As the water spray increases moisture in the product coal, it might create some
conflict with the coal buyers, however the moisture increase would not be so

significant as to cause troubles'in the system as long as the spray system is- N

designed and installed to atfain maximum effect with mihimum'Water con-

suraption,
Manpower engaged in the product coal handling is as follows:

Product General Foreman
Sr. Product Engmeer
Quality Control Engineer
Shift Supervisor- -
Main Switch Operator -
: I”{ecl._a.im er Operator’
S'hi"p.'loader' Operator
Stacker Operetor . _ _
Draftsman/Draft Surveyor -~ e
~ Conveyor Tender '
Sampler : -
Vessel Spotter/Conveyor Tender

TN 00 N W W W B Oy e e e

N
o

Total

Assay I_aboratory

7 _All coal anaiyses requlred for the coal mmmg opelatmns on the Sermrara 1sland o
' are conducted. at. ‘the Assay Laboratory 51tuated inner side -of the 1ndustnal. i

area where major mine supportmg faelhtles such as main workshop, eapt:ve '
power plant and others, eon51dermg Iess dust exposure E

The boilding is concrete struc’:toi‘e' with 'large _roof to_avo_id direct: _'sunsh'.ine :
and rainfall ‘which would affect the results of analyses; and the floor 'dimen_-'_'
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_sions are approximately 17 m x 12 m,
Fig: 19-7 showsthe floor plan of the building.

‘The office is located in the center of the building and the west side is used for
sémple' storage and sample preparation such as ctushing, sizing, drying, etc.,
and chemical and proximate analysis room js lociated on the east side of the
building. '

It is prudent to separate the sample pieparation 'roon_l where dust generation
occurs, completely from the analysis room which should be as much dust-free
as possible. L

The laboratory is equipped with various apparatuses as listed below:
. Sample.preparation room

C_ Air drying oven

— - Crusher .~

-— - Pulverizer .

—  Ring grinder

— Sjeve shaker

‘— - Split-o-matic

— . Riffler

— - Top loading scale -

b. - Analysis room

- — - Minimum free space oven
.- — - .Natural convection oven
—  Furnace
—  Calorimeter
. —  Hotplate o
.. ‘Analytical balance -
- Desiccator

Itis _fairiy.'.we_ll_equippedrlaborato'ry for a coal ming operation.

. Routine work of the laboratory ranges fairly wide area from product coal to
~ geological coal sample analyses. The major routine work is the analysis of the
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product coal loading onto a coal ‘boat as well as at: the stoekpﬂmg area, on -
which official coal quality certificates are 1ssued Besides those, analyses of the
mining face samples and boring core samples, on ‘which mmmg ‘plans and
coal quality control schedule are cstablished, are another major ‘stream of the
- work. , o . » .

~ Manpower at the laboratory is as follows: -

Superintendent
Chief Analyst
Supervisor
Analyst
. Sampler
Typist
Helper

N R

Total | | . 20

-Nhscellaneous analyses of such as ash from the captive power plant, plant
feed, product and sludge coals of the pﬂot coal preparation plant ete., are
also conducted at this laboratory, g :

Cons:denng the wide range of coal quahty ﬂuctuatmn in the p1t coal samphng _
has been extensxvely conducted at the mining faces;'so- that the volume of. total
samples is' considerably large. The sammple prepardtion is currently done

manually, but an mtroductmn of additional equipment should be consulered o

fo cope with the increasing number of samples. And also ehemmal analytmal
' apparatuses for sodium, potassmm and sulfur’ contents must be mtroduced
considering the peculiarity of the ‘Sémirara coal. Those apparatuses must be
practically operative on the island with a smooth: suppiy of necessary parts and
supportmg matenal :

The samphng and analys:s of the product coal to be shlpped out to the Calaca_
power plant are. witnessed by representatwes from NAPOCOR who are’ only '
authorized to witness samplmg, welghmg and analysxs

During the 'courSe "of‘ the JICA surVey,fthe analysts at'thezlabbra'{'bry' eXpressed‘

the earnest desire that JICA would prov1de them with-an mtegrated trammg
of samphng and analys1s as well as necessary analytlcal appratuses S
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| ==
' Proximate -
Sanple .
Preparation Analysis
Room, Room
Office
S : Chemical
- Dryer Room Analysis
L - B _
| I [
Entrance

Fig. 197  Assay Laboratory
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20.  Coal Sampling and Analyses

©20-1 Coal Sampling

) _Doring the first site 'su'_rv'ey, coal 'sarhplings had been conducted extensi'vely at the
“exposed coal 'seams'in the =Unong pit to evaluate the 'quai_ity and characteristics of the coal
produced in the pit. The sampling locations were limited by the availability of the favorably
exposed coal seams without disturbing the mi_ning' operations,

“ In order to estimate the'quaiit_yof coal to be produced; boring core samples which

~ cover whole area of the pit must be obtained, however such core samples ‘were not available.

The coal analysm data on each bormg core recovered in the past was not available

' for our sorutmy

Consxdenng those facts faee samplmgs were conducted by JICA team to cover as

: w1de area as possible within the a!lowable Imnt

o

.Sampl_ing Looetio'ns '

B The samplmg loeatxons are, 1nd1cated in Flgs 20-1 to 20-4. The main seam

2)

samples were taken at the faces of No. 4, and No. 5 conveyor lines, the 1st

" minor seam at No. 4 conveyor ling and the’ 2nd minor seam at the north-

castern slope:of the plt (Refer to Fig. 13-3 to 13-5 Columnar Sections at the
Samphng Faces ) '

Sampling Method

- _As shown in Table 20-1 Coal Sample List_,the appropriate volume of samples

 were. faken by the sampling crew, which kindly provided by SCC for this
_parttcular task‘, u’nder the supervisions o_f JICA survey team.

I,fAfter remowng approxxmately 10 cm of surface coal, sample coal was taken
' by cuttmg a channel of about 20 cm in width from the top to the bottom of _

Vin the mam seant, samples were taken from each ply, mcludmg

_mudstone phes' and were packed in pIastic bags with samp]e 1dent1ficat10n tags.

" “Those semples'were:e:et'ed'at th_e Assay Laborato_ry'on-the isiéﬁd and shipped
" out on the first available coal boat to the NAPOCOR Calaca Power Plant from
where the samples were sent to Japan for detail analyses.
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Coal Sample List

. Total

Table 20-1
. S No.of | No.of o
Location Typ_e of Cogl Samples bags Note
C;il'aca Thermal _ R Sﬂemir'a-::-g'{:'];'.opg-. _ 6 10
Power Plant . selectively mined. '
s Size distributed.
P('Jwé:r p.la_ﬂt feéd o _
Unong selected 1 2
- i Imported. .. " - 1 2
Blended (1) (2) (3) 3 6
Subtotal 11 20
Semirara Unong Face A (Line 5) 15 28 * Upper main 7 pHes
Mine Pit R Lower main 7 plies
Face B (Line 4) - 5 10 | No.3 - No.6
No.7
No. 9
No. 11
No. 12 — No. 14
Ist'Mino'r §e§1m _ 1 '2_
Face C.
.2nd._Min'6I_ seam 1 2 Northeast side of the pit
Pilot Washing | Plant feed coal, 4 4
- Plant ' Proguct coal 4 4 _
" 'Carbonaceous mudstone 1 i Rejected by hand at plant
T e ' ' feed conveyor.
: Ship'lo'ading Selectiveiy'mm'e'd 6 6 At automatic sampler during
Beit Conveyor - ¢oal to be shipped out. shiploading.
 Subtotal 37 .57
a8 77

_ Noiﬁ;: Samples for combustion test are not included. .
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20-2 Sample Analyses

" “There are 48 samples obtained during the cause of th fitst site 'sur'VBy completed at
the end of March 1987, mcludmg samples at the Calaca Power Plant; Somrrara Unong prt :
pilot washing plant and shlploadmg conveyor. © Those samples are hsted in Table 20-1.
Besides those samples 7 samples ‘were taken from the specially  delivered coal for the
combustion test conducted in July and Augist 1987 and provided by NAPOCOR Calaca
Power Plant, prioT to the said combustion test. Durmg the combustron test, further sampl-
ings were done on “the coal bemg fed mto the power plant to 1dent1fy the charactenstrcs'

of the particular coal to be buirned.

Ly

Coal An_al&ses '

All analysw were performed in ac,cordance thh Japanese Industnal Standard‘._ '

(JI8S), except the items not specified in the standard or to be considered not -
' appropriate to apply the standard. On those spemal 1tems suitable standards
- were apphed

The results of the analyses on the s.a_mpies taker_a at the C_alace Power Plant
ship-unloading conveyor are summarized in Tables 20-2 to 20-4. '

Table 202 Proximate Analysis by Size Fraction
Table 20-3  Hard Grove Index by Size Fraction
Table 204 Ash Analysis by Size Fraction’ .~

The results for the Uhong pit samples are summeﬁzed in- Tables 20.-5 to 20-9.

" ‘Table 20-5  Proximate Analysis by Ply
Table 20-6  Hard Grove Index by Ply
Table 20-7  Specific Gravity by Ply
Table 20-8  Chlorine Contents by Ply. -
’[_‘able 20-9  Ash Analysis by Piy

:The deshmmg Test resuits are summanzed 1n Table 20 IO and Frg 20 5 'by ply’

for the Unong plt samples pﬂot coai preparatron plant feed and product as_
well as selectrve mining coal sample taken on the shrp!oadmg conveyor

Based on the results mdlcated in those tables charactensucs of the Semrrara‘ L

coal are summanzed as follows:
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_ Volatile matter:
Rel'a'tiver high volatile matter content ranging from around 30 to 50%.
~ Fuel ratio (FC/VM): |

Fairly iow filel ratio of less than 1.0, which indicates easier combustion
~.-due to high volatile matter content.

- Sulfur:

Faik_l'y high' totat sulfur content of over 1.0%. It increases the slagging
ijn‘dex indicated by, - :

_(Base/Acid) x Sulfur content
: Ultirﬁat_e analysis results:-

. The results of the ultimate anaiyﬁs are not affected by ash cbntent
for mstance “the #9 ply w1th higher ash content shows almost same
results as the others.

' Chlorine:

#1 ply shows a little hig’her' chlorihe content of 170 ppm. High chlorine
causes cox_méion in a boiler. Attached chlorine content could be a scale
o estimate the: content of sodium- from -seawater, for example, it is
‘estimated that 100 ppm of chlorine content is accompanied with 68
-+ ppm sodium: from the mole ratio, assuming that they exist at the equiva-
lent ratio, as is usually the case. The 'higher attached chlorine content
of 170 ppm: is observed | in #1: ply, but the value falls in the range that

- usually found in the soil close to the ocean.

True and épparent specific gravities:

Thie: volumetic voids are calculated based on the measured true and
apparent specific gravities to estimate the theoretical maximum inherent
mozsture assuming that the all voids are filled w1th moisture. The
_ calcula.tcd=max1mum inherent moisture is around 20% for coal plies,
"+ 7 to 15% for waste and low-grade coal plies.
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Hard grove index:

The hard grove index is around 40 for coai phes and 100 for waste
* plies. Tt is low in larger size frdctmn of over 100 mm.

Desliming. test:

The desliming test was done to evaluat_e coal preparation method and its
efficienc’y 1t is observed that not mneh weight reduction occurs as the
progressron of t:me in the coal ply samples, on the other hand tremen-
dous welght reduction oceurs in the waste ply samples it means that
the ‘coal plies contain- very small amount of water soluble matenai and
the waste plies consist of con31derably hlgh water soluble material. _
In ##2, #10 plies almost 80% is leached with water and 70% for #8 ply,
50% for #4, #6, #13 which are relatively ‘thin phes It js noted that
the ply #li which currently washed at the p]lot coal. preparatlon plant
shows not much weight reduction, it is. interpreted that the #11 ply '

_contains not much water soluble material to be reduced by the coal
washing. ' '

Free swelling index:

Free swelling index was meabured on the 'samples taken at the Calaca
power plant, which was selective mmmg coal, only for a reference.
The index is zero, which is favorable toa boiler use.

: X—ray.diffra_ct_ion-test of low temperature ash. -~

In order to - 1dent1fy the mineral - component contamed in'_this ‘coal,

X-ray diffraction test was performed on the low temperature ash fonned
-at about 150°C by using a plasma reactor. . The sample taken fr(_)m
#7 ply at the Unong pit was used for_'this particular-test. '

‘The results indicate that the mmeral components contamed in the coal
are mamly Gypsum, Quartz, Boehmite and GlbbSIte A part of the
Gypsum: has been changed to Hem1hydorate Gypsum by losmg water
of hvdratron during the formation of low. temperature ash, as mchcated :
below: . N
S qagc e 1630
CaS0,*2H, 0 —— CaSO4'l/2H20 . CaSO4

_20-_9 -



-2)

Ash Analyses ~

Ash fusibility

The initisl deformation temperatures are lower in the waste and fow-

grade coal plics than thos¢ in the coal plies, around 1,200°C and a
little ‘over 1 300°C respectwely, in the upper main seam. On the other
hand, they. are: hlgher in the waste plies than the coal plies, around
1,450°C and 1,200—1 300°C respectively, in the lower main seam,

In generél; the rest of _fusi_ﬁilitieé s_'uch as softening, hemisphere dnd flow
temperatures are lower in the coal plies than the waste plies.

rAsh_ com'p_o'éition.

" The SiO, oonténté are "lo'w:ﬁer m the coal plies thz_m' the waste plies, '

Especiall_jf,-' the coal plies '_#3, 517 14 are ranging from 6 to 12%. In

" general, the Si0, “contents are much lower than those in the standard

coal, which shows ovér 60%' It may be considered that 50, has been
lost by d:sso]ution dile to ‘Thigh amount of heat and rain which are
typlcal in the. tropu:al weather. _

“The Al, 03 contents ‘are around 30%, showmg lower value in the upper

mam seam coal phes, Whlch is smuiar tendency as the 810, contents.

The Fe;j'O_o,. contents ‘are abnormélly' higher in #5 ply and the upper .

~portion of #7 ply than those in the other plies.

The CaO _coh'te';it_s are high in t_hé coal plies ex.cept #9 ply. It is observed
that CaQ and ‘MgO contents become higher in the portion where SiO,
and Al, O, contents are lower. : hE

The Na, O coﬁtertts are highér in the piies where the Si0, conients are

lower, for examplé, in: the lower portion of the #7 ply, where SiO,
content _is low, ,_Na-g'(') conton_t s_hows as high as 7.5%. _

E '.'_'The KQO contents are h}gher in the waste angd low-grade coal plies than

those in the coal phes

20-10
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Coal Analy's'is by Ply .
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Tablé 20-9 Ash Analysis by Ply
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3)

Desalination

Seeking for possibilities of désalinatiori, several analyses were conducted on

~the samples taken at the.Calaca power plant as well as at the Unong pit.

4’ NayO and K, O contents by specific gravity fraction

Na, O and K,O contents in ash were analysed by. specific gravity frac-
tion on the SSC‘sample prepared in the size range-of 11.2 to 4 mm.

The results are summarlzed in Tables 20-11 and 20-12 for NaZO and
T K,0 contents respectively.

As reéd_from=the Tabile 20‘1 1, Na, O contents in ash-are higher in the

-lower specific gravity fractions, on_ the'other hand, the net contents

in the moisture free coal are higher in the Iugher specific gravity frac-
- tlons

. The KZO contents in ash becomes higher in the higher qpecﬂ‘ac gravity
L 'fractlons

Accordingly, the net contents of Na, O and K, O in the coal with no
moisture _can‘be-_ré_dﬁced by recovering the lower specific gravity frac-
tions segregating from the higher specific gravity fractions, as well as
' KZO contents, however, the Na, O contents in ash, which are the major
affecting factor for a boiler fouling, are obviously increase at lower
'specﬁ'n_: gravity fractions, thus it must be concluded that Na, O contents
in _ash cannot be reduced by a coal preparation.

b.  X-ray micro aﬁalysér analysis

7 In order to- 1dent1fy the d1str1but10n of metal components in coal,
particularly Na dlstnbution, X-ray micro analyser analysis was done on
the sample taken from #7 ply of the Main seam at the Unong pit. The

‘ detected elements and the distributions are as follow:

La) Detected elements .
Table 20-13 shows a summary of the detected elements and
dens1ty ’

30122



Table 20-11  $SC Na, O Content in Ash by Specific Gravity -

ﬁazd _Umt: %
A : .'(-,‘oal (AD).‘ S o M_;;ist.ure'Frcﬁ '

Specific Gravity N0 . — — Coal
. : hel .Moxsj.ture _ . Ash Na, O
~1.25 5.23 1029 '3;8§ 022
125130 | 528 1126 am [ 7_0:.55
130135 3.03 1062 :  _8‘.'3_2-'_5 028
135~ 1.40 212 9.80 1_6.:1_0 038
140 = 1.50 1.08 ..’.1,86 U agd 08
1,50 1.60 081 6.73 3446 030
+1.60 0.48 450 61.82 ‘ 031
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Table 20-12 SSC K, O Content in Ash by Specific Gravity

.. Unit: %

K,0
Coal (AD) ‘Moisture Free
-. E- . . Ash

Specific Gravity K.0 Coal
? Moisture Ash K,0
. ~1.25 1.20° 1029 - 3.86 0.05
125130 122 1126 434 0.06
1301135 124 1062 832 0.12
135140 1.54 9.80 16.10 0.27
1.40—1.50 - 1.86 7.86 2384 0.48
1.50 ~ 1.60 201 673 | 3446 . 0.74
4 160 195 450 " 61.82 1.26
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Table 20-13 ._Detec‘ted 'M_etal Componeﬂf

~ Element o Coal Pa_rthetal Part _ P 'Dee_Sity AR
Al 160 cps]84kcps ol approxiz |
Mg 1, 000 cps/40 keps© | ... App'roé:c_._ 03 }.
~Na 0cps - o 0.]'—‘1'.(_)"!'_ =i
Fe - 80 ¢psf22 keps © - -Approx. 0.4
Ca 60cps' S E -_0.‘1_—1.(')*'= b
Note: - marks aré 1nferred va]ues, sirice no standard samples are available '
for Na and Ca. ' ) '
'b)  Element dis'%:ﬁbution' 3

The element dlstnbutions are observed in the image photos of electromc" o
beam reflectmns The heav1er element has h]gher reflectmn ratlo dueto -
its hzgher electron densﬁy, resultmg 111 brlghter image. The area mth

: l1ghter element gives darker i 1mage

Photos 18 show the image of each element.

Photo l
‘The white bar at the bottom mdncates the scale of I 000 pm.
There are many cracks developed due to an omdlzatmn A stripe
pattern, whlch indicates the different component. .In the darker
area, hghter elements are predommantly observed '

Photo 2:
Secondary clectron beam image. “The wh1te bar mdlcates 100 .um

The square marl_ced area is used for the element analysis.

Fhoto 3: _ . . _
Component image of the square marked area. The slantmg stripe
pattern is a trace of pohshmg the specimen. From the vertical
stripes, the component difference is observed. ' .

Photo 4: o o
Image of AIKauRay Al content is h1gh in the whlte part o

2025



Photo 5: . o
Image of MgKo-Ray. Mg shows even distribution,

Photo 6: _ _
- Image-of FeKo-Ray. Fe shows uneven disiribution.

- Photo 7:- _ _ :
 Image of CaKa-Ray. Ca shows even distribution.

Photo 8: B |
.- Image of NaKa-Ray. Siripes are observed a little.

There are Al, Mg, Fe, Ca and Na contfained in the coal. The Al, Fe
" and Na show stripe patterns indicating den_sify variations, however,
“their existence is all-over the specimen. The Mg and Ca are evenly
distributed. This tendency is almost same as the rest of sample speci-
ments.

2026






.omaEH Weay U0a)0ayg AfepuodeS 7 010Y(d . mm.m:: weuodwo)y 1 0¥

(n wSE.E a3ewy Jusuoduwio) w_.mbm:,«. ..umbmﬁm OIONN ARy-X

20-27.






Key-oqTy jo 28ewsy $ ooy

eary payiep 2xenbg yo mmﬁ.:_ wsuoduroy _m Soﬁ_m .

(7) soroyq mw«.ﬁ Jusuoduio]) SISA[EUY 1ozARUY OIONN ABy-X

2028






Aey- 0o 3o oFew 9 010Yd : -~ Key-odqSW Jo oSewy - § 030Yg

gion-

WOED

v

(¢} soroud afewr jusuoduio] SISA[RUY JIZARUY OIDIN ABY-X

20-29






Aey-oyeN Jo afewry @ oioud . Aey-oye) Jo afewy . 0l0Yyd

() soroyq a8ewry Jueucdwro) sisA[euy 19zA[EUY o..u_.E AR-X

20-30






g Washabxhty stﬁqig'_r coe

C"al .Prepéiré'tigﬁf SY'_S-Vté'iﬁf:_.;f_ .

2132 FlowShest

PlantOperatlons

2155 Supporting Faclies

214 Codl Specifications

213 Cosl Preparation System for Semirara Coal |

Assessmentefcoall’reparatlon el IR






21, Coal Processing
21-1 Washability Studies

“To determine the preparation methods and equipment suitable for cleaning'the
‘Semirara “run—of-mine” coal, various tests have been conducted to obtain necessary data.
Améng those test data, washabﬂ;ty is the maJor item required to estimate the product coal
quantity and quahty Float and sink tests have been extensively conducted on each ply
sample. The washablhty of the run—of-mme coal is obtamed by composing the float and
sink test data of each ply

' Besides the above 'r'ne:riticne_'d w'a'shabi]ity tests, additional float and sink tests have
been conducted on the samp}és taken at the ‘Calaca’power plant, which is “selective minin_g”
coal. The samp!es were sized at nine fractions and the float and sink tests have been con:
) ducted on each size fractlon except 0.045 mm fraction, as weil as on the orxgmal sample
with no 31zmg

.' Table 2141 (.1 —15) are the float and éink test data of each ply, accompanied with the
washability curves derived from the test data. Table 21-2 is the composed float and sink
test data of all plies and the washability cutve, which represent the whole coal seam.

Tablé_2'1'-_3'(l-——8) are the float and sink test data and the washability curves of every
size fractions on the ‘_‘selec_tive mining” coal sample taken at the Calaca power plant.

Table 21:4 is the float and sink test data and the washability curve of the bulk sample
of the “selective mining” coal taken at the Calaca power plant.

" Based on the all data obtained by the above mentioned tésts, the plant performance
is desxgned aiming at yleldmg product coal with about 8,500 Btu/lb of ‘heating value at
19% total moisture content to meet the de31gn criteria of the bo;ier at the power plant

' Tﬁe c':oal specifications are summarized in Table 21-5. It has been observed from the |

sales invoice that the currently agreed coal specifications are a little different from that of
. spec1ﬁed in the ongma! supply agreement.

2141



_ Table 21-1 Washability Test Data by Play
Face Sample at Unong Pit
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