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Standard Test Method for
Gross Calorific Value of Refuse-Derived Fuel by the Bomb
Calorimeter?
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1. Brape 1 Calaese

1.1 This besz mathod covers the dautermization of the gross
calosific value of & peaparad analyeis sumple of sodid farms of
sefoxe-darived fuel (BDF) by the bomb calorimeter muthod.

1.2 Thes standord does not perpeet 1o addess atf of the
safety conecrrs, i ary, asroctated with g wse Ft s the
responribtlity of the wser of thus stawdand to essablish appro-
priate saety and Aealth practices and desermime the appitoa.
bilite of regulatory Liswtsations pricr to ure. Foo specific
cauginascy and procsubdonary stastemeats tae .10 sud Secbon
g

2. Referenced Decumenis

2.1 ASTA{ Ssandandy: *

D 1193 Specificaticn foe Reagant Water

D 3177 Test Blatbod fur Total Sulfw in the Analysic Sunyple
of Coul and Coka

B 1 Specificuioa foc ASTM Tiscwomatacs

B 180 Practce for Deteemining the Prwcitica of ASTM
Bfechode foc Aralysis and Tarting of udneoel Chemicals

B 773 Text Methads for Tots!l Sulfurin the Asalysic Sample
of Refice-Darived Foal

E 790 Test Mathod for Residus! Moisrure in 8 Refusa-
Darived Fual Azalyiic Sampla

B 29 Practice for Pruparing Rufise-Darived Fuels (RDF)
Laboratory Samplks for Analysis

3. Terminelogy

31 Defimonns
311 calerthe waluo—the bhaat of combustion of 3 unit

ity of a enbotanca. it may bo axpresied iz joclss pur gram
{1g), Britigh tharmal noite par pound (BtuTh), ar calocies por
gram {cal'g) wheo mguired

Homs [-The ¥nil aqurralents we e $llons.
§ Bos (letornstionad Tehle) = 1053508 sdechiue youlen

! Then ted mathed is indes B jernimboiion of ASYM Commeitics (Y34 as Wasts
Kamproed sl s the doet rarpormid iy of Setommortien X84 (13 on Tratnet

Cwrrext adfion upproeed Ang 18 1K) Pobinled Gorbe 1611,

1 pew yulerenacd ASTA erubashy, ind the ASTH wder, enw straoy, o
ot 5T Cratorees Servica st sovsaiietnmy For Avmad Koal of STV
Smdardy volasse ebrsvomtion, refer @ tha tasdiwd’s Dorcamerd Daxenary page on
tha ASTR wrbuts.

E Tebie) = 4 LBSE ahaolune joiles
1 Emedt = 2 326 Ry
1.9 Bta®h = LD caly

312 gross calorific value—tbe East peoduced by combus-
tun of & unit quantity of solid foel, & coostant volume, in 3o
oxygun bomb calorimeter wndar specified conditions cuch that
all watar in the prodwces remaing o quid form,

313 met calorific valwr—a bowar valus calculated from the
grocs calorific vaive. &k s mguivalunt to the hast produced by
combnrbion of & uait quantity of sobid £oel at a cometamt
pruscse of om stwmospbers, undir the assumption thas all
water in the products ramedns in the form of vapor.

3.2 Dofinttsons of Terms Spacific to Tlus Standard:

321 catemmmter—3oecribos the bomb, the vesal with
eticres, and the weme o which tho bowb is immaerod

3.22 energy eguivalom'—ths energy requived o raise the
wepuatars (Nooe 2) of the calocimutar cyoeen 1°C (or 1°F)
per gram of sample. This i« the muebar hat is rukipliod by the
cooected wanperarare fice in dagrwes and disided by e
sseopla weight in gramms to ghee the grots cakorific walve aftr
thermochsenic 3l earractions bave bedo applisd.

Hore i—TeseperaQing chasyge o mtkmirod in ool unts Tompors-
re chargss may ales be faccedal in eleet dive forca, clud, o Other
utils when (Ae (ypek of Wrmgerklure tankors ore uwitl Coiiston, Yty
trizel Be wnal m Bogh O elandendioetion ded dctind ealoeille deteestang-
tiom Tune i oyrriieed i fmemden Weightt ene meesurtd in grares

323 refiese-dierted forlr—eolid forms of cefase-dadived
fuals from which eppropriets znalydcal samplss may be
propared are dafined es follows in ASTAS STP 8322

RODEf~XWgstae used 36 8 fel in sx-diccrded foem with
ealy talky wactss removed

RDF-1-Westas procasced to coatsa paxicla sizm with or
withoue farzous mece) separation.

RDF-3—Combustible wie fiscdon peocatsed to pacticle
sz, 9F %4 pascing 2-in cquarw soeaning.

RDF-4-Combustibla wasta fraction peocassed inso poudss
focm, 93 % paseing 10-mach ecrnecuing.

RDF-5—Combustible wasts action dancified (compraceed)
into e form of pellete, tlugs, cubstins, o briguectes.

b Tharmarns cn Remmwze Kecovwy Tormpalage, 4550¢ 2TP 842, ASTRL 1003,
B
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4. Summsry uf Test Method

4.1 Calocific value is deteemined m this method by burdeg
a weighed analyvsis sacple m an ovygen tomb calovicaeter
under conorolied conditdons. The calorific vaue 33 conyputed
from teoperature observarioos made befire and after combus-
tor. wking peoper allowance for thermomter aud thermo-
chemical comections. Exther isothecead or adishede catorica-
eter jackets eany be uoad

&, Sigmificasce and Lk

3.1 The calocific value, ac bear ofcommnon, 3 & pezsare
of the enerey 2vailable Sori a fuel Keowledge of tiis valoe is
esseptial in assessirg e comrmercial worth of the fael and to
provide the basic of comract between prodocer aé user.

& Apparatus

6.1 Tast Room—Tne appwranus should be operated in 2 room
or area free of drafis that can be kepc 2t a reasocably unifeom
teciperature and buetic:ty for the time required foc the detec-
ndeatior, The ppaants should be sh-eléed from direct sun-
Lgbe and mdatica Joet other sources. Controlled oo tera-

pezamm banddity are desirable.
62 Crygem Bomk, omsiructed of marerals that e ni

affected by e combustion process of products sufficzently to
ivruduoe mezsurstle beat inpur or 2'teration of end prodxcts.
If the boarb is Hoed with pladoum or gold. all openings <hall Be
sealed to prevent commuston products from reackicg e base
eeal. The bomb skall be designed so thac 22 Lqued corabus-
tor moducts cac e completely recovered by washing the
imey surfaces. There shal be no gas leakage dudnz a test. The
bomb shal: be capaile of wittstanding a hydrestadc pressre
test o 21 MPa (3003 paig) at ToOM) teperalure Without
stressing amy part beverd s elastc tiit

6.3 Calarimeser, mnce of weta’ {orefecably copoer o beass)
with 2 tmish-resistacy coating and with all outer swiaces
highly polished Its zize shal be suck thar the boob will be
coeplately mureced jc water when the calorimeter i3 2s-
seabled. It shall bave a device foo stonng dhe wistec thavpughly
and ot a vmiforme 1212, Tur with minicne hexe mprat. Cocara-
s sticring for 10 exc skal) oot s the caloricaier te
ture moce than 0.01°C (0402°F) sianting wuk ddenbcal tetapaca-
tares I the caloricwer. ooy and jackst. Toe icmoarsed
portsn of (e stirver skall e coupled © the outside tuouzh a
narerial of low heat cocdactiviey

6.4 JaehoeThe cacricazter <all be complately enciosed
within a stiaved water jocket acd suppacted so that its sides, top.
and bottoon are approvimately 10 one from ke jacken swalls.
The jackec way be m'xnzﬂdfso as w remwain af cmstﬁ

erature or waith peovideos for o adjusting the jac
t;ugerm o eqsg that of the cﬁﬁrxgmﬁa n?o% ad:"abatc
opegation It shall be construced jo ther muy water evaporaticg
from the jacket nill oot coodenze on 1he calocmater.

6.5 Thermamotars—Tenperarures in the calocimater ard
jacket shal be measured with the following thermometers cor
oocidinztons thereof

6.5.1 Macury-in-Gizss Thermomerers. cocforming w the
raquirensars for Thermometers 11670 or 1DVC (36°F ar
57F ) as prescabed in Specfoation E 1 Other durmometers
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of equal or better accuracy are saisfactory. These therrosm.
eters shall be wsted for accmacy 3g2mst & knoan standad
(preferatly by toe Natomal Bureau of Stamdards) at intervals
o grexey than L0°C (3.6°F) over the endre graduated scale.
The aexirpes dfference ic carrecting betwesn any two test
poiess shall oot be nxoe tac 0.02°C 0.04°F).

6.5.2 Bockmawa Diffeential Thermorwser, Bavipe 8 1ange
of approvimately 6°C i 0.01°C subdivisions reading vpward
mé confornaing to the yerreess Sor Thermameter 115°C,

excrited in Spedificetion B 1. Each of these thermometers

be testad for accurscy against 8 konowo staedind o

itenals oo larpae than 1°C over the entre graduied scale.

The masdnyam differerce becwveen acy two test poires shall noc
ba poce thar 0.02°C.

6.5.3 Calorfmevric-Epe Flatimum Resiztance Tharmonste,
23, tested for accuracy agaicst a keown scandard,

654 Oxhar Dwmamaters—A Kigh predsion electronic
thamoometar en:p}mmg balanoed teondstors or a gaanz
themioeaeter may e used, provided the tempecatire rise
indicatioc 13 ancurate within = 0.003°C per I°C rise

68 Iharmomatsr decassorie—iA magnifar 15 required for
reading mercory-inglass trenmometecs to poe tecth of the
seaaliest scale disvizdon. This shell have 2 lems and holder
designed 50 83 1o irgodoce mo signifcent erors dae o
paralizs. A Wheatstoce beidee and galvanoroster capable of
pazsurng resistance to 0.000) 0 are mecessacy for use with
resistacce theemomaeters.

63 Sa Hoider—Smiples <hall be burned in 2z open
crucible g}uqmmmm@abtebas&mﬂdmy
Baxe-wets alov crucihles me acceptable if ofier a2 few
peelminary firicgs the wecpht does oot charge sgnificamly
betweea taiks.

68 Firmg Wire shall te 00 mm of No. 34 B & §
tickel-chrondier alloy wire o 100 om of No. 34 B & Sirom
are Squivden pladsoor o palladium wire pay be used
provided comstant :znition energy s supplied, oy measured and
gppropriate corection: raxde. direc

69 Firing Circuit—A € w 16-V dltematng ar t cuorers
i requeim‘gr igrotion parposes with an acmecer oF peloe lighe
in 1ke circuit to ndcae wien coment is flowing. A stepdonn
tracsformyer conrsacted 10 an Stematng cyment lightng circuir
oc barteries raay be used.

6.10 CAUTION: Toe ignidon circuit switch shall be of
maoceatary doubleconiadt type nnreaally opec. evoept when
beld closed oy the operatac ke swircn shodd be depressed
saly lng enough 1o fire the bocab.

7. Reagenis

71 Purin qf Reagwns—Reepemt grade chemxcals shall be
tsed in 2 tests. Unless othecwise mdwaced, ot is imended that
all reazemts shall confocra o the spacificadons of the Commit-
tes on Anzlytical Reagecss of the Amwrican Chemical Soczety,
where such specificarions are available. Other grades may be

¢ “Prageed Chaerizaa, Amauan Uh { $rauety Sperdanisces " An (Ao
o e, Wadengice, 1R s suggeatco ot tha uding <f reagretn oot lated by
Be Arngann UChaize Sty ses “Asele Secdnb (e ledsmetey UL
Chomrei,” (U L, oot Joveet and $e “lUnisd Sivie Theswages
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used, provided it s first ascectained chat the reageot 5 of
sufficiently high purity ro perit its use without leizening the
accuracy of the determicatioe.

1.2 Purity of Water—Unless atherwize indicated, references
to water shall be understood to mean reagent water, Type IIL
canforming to Specificatios D 1193,

7.3 Bevzoic 4cid, Stendard (CH,OO0H)—Use Natooal
Bareas of Standards SRM (Standard Refererxe Matarial)
benznéc acid The crystals shall be pelletized before use.
Conynerciall enutdpe_lzts ay be uied prosided they gre
mede from wml&namomezdm'd;bemx{ acid. The
valoe of heat of combustion of benroic acid, for vse in the
calibrasion calcalaticms, shalt be in socordance with the value
Listed in the Natiecal Buresu of Semdards certificate issued
with the staedard.

7.4 Metlpl Orange, AMuarkyl Red, or Mathyl Purple
Indicator—may be used to dtrate Gie 2cid foomed In the
conibustion. The irdicator selected shall be used comsistently
in bath calibeotioes and calorific detervrivations

7.5 Ooygan, free of combustble marter m}mm
tred from Houwid aiy, puaramead to be greuter dum 89.5%
pure, will mest 1his requirement, Quyzen made by e eiectm-
lytic process pay contain a seall arouer of hydrogen radec-
ing it unfit withoat puarificadon,

1.6 Sodhon Carbomass, Stendard Soderion (034 N)—One
wllilitre of this solutinn should be equivalent to 20.0 Jin the
nitric acid (HNO,) datos. Dissolve 18.02 g of anhydrous
sodicnn carboaate (N, (0 in warer and difute 1o 1 L Tme
Na,CO, sbxnid be previeasly dried for 24 b a1 105°C. Toe
truret used for the HNQ, titratoc shali be of soch sccaracy that
estimutions 10 0.1 ml cac be made A wre dilne stacdard
solution iy be used for higher semsdivity,

8. Precautions

8.1 Due  the otigics of RDF ic mumicipal weste, commpn
secse diciates that sore precaatioes shidld be obserced when
wodxcting tests on the samples. Fecarmended hygiecik
practices icclude wse of gloves wbea haedline BDE acd

washing bands before eating oc smokicg.

8.2 The followinz precautioms are recommrerdad for safe
calutimeter aperatiac

2821 The of solid fuel samrple and the pressure of the
mfgmadmme o tie bombk must oot ewceed the bomh
merrafacturer’s TeCOmmEniaons;.

822 Bomrb parts chould be inspected carefidly after exch
use Threads an the pin closure shoald be checked frequently
for wezr. The bocib shoald be mturped © the manafacturer
oceasiomally for frspection and possibly proof of firing.

823 The oxygen supply oyvlinder should be equipped with
an approved fype of safety device. such as a reducing valve in
addition 1o the peedle valve and pressure page used in

regularicg the owyzen feed to the bocdb. Vilves, pages. acd
ga,ket' tust mest u:m:trj safecy codes. Swable redadieg
valves and adaptors for 2 to 3.5-MPBa (300 o 500psig)
discharge pressure are obezicable froo comimercial souroes of
mngxesseﬁgaseqmmt The pressure gage shall be checked
peradically for acouracy.

824 Dudng ignidoo of a sauple, Ge operator shall pot
pennit any portion of his body to exrend over the calerimeter,

9. Sampling *

9.1 RDF produces are fiequecty noshocuogensous. Foc tis
reasoa significant care show’d be exercised to obxain a repre-
septative Jabocatary sanuple for the RDF lot to be characterized.

92 The sawpling method for this procedare should ba based

a?eanmtwwmﬁ:emu’wdﬁmes‘ .

935 The laboratory sapiple raust be gic-dried and particle
iz reduced to pass a 0.5-tor screen 35 descrived in Practice
E820.

10, Stzsdardization

10.1 Deteririne the energy equivalecs of the calodmster as
the average of a series of teo individual nuns, made oer a
period of not less than 3 days o pwre thac 5 days. To ke
acceptable, the standard daviatpo of the series shall be 69
kFAC (6.5 Buu”C) oc less (see Appendix X1, Tatle X1.13 Far
this purpose, any individua) run may be discarded only if thege
is evidence indicating incoriplete combusdon. I this licit is
rot met, rmtmzmammﬁamxsobmmdm&
2 stndard deviacion balow the aocepiable it

10.2 The weights of the pellets of benzoic acid in exch
series should be repiiated w yield the same tecaperature rise as
that obtained with the various sanples tested in the individus]
laboratories. The usaal range of weight is 0.9 o 1.3 g Make
each determrinarion in accocdance with the prooadure described
in Section 11, and compurte the corrected ternpeeature rise, T, 25
descrived in 12,1, Detenpive the cmrections for ENO, and
firicg wire as descrived in 12.2 and substtute into the follows-
mgeqmnm

E = ((Riigh v w,+ a, v u)® ¢ (%)

enerey eguisalent, J°C,
beat of combustac of beezodc acid, as stated in the
Nationa! Buresu of Standard; centificate, g,
weizht of bemroic acid, g
carrected teraperanee nse.
titratioc cecrection, J
fuse wire correctiors, [, and
correction for ignitoe ecergy if measuved ard cor-
rected for 1.

10.3 Seandardization tests shou’d be repented after chanzing
any part of the calormess 2nd occazionaliy as & check oa both
calocieter md operating techrique.

11. Procedure

i1l Fght af Sampie—Thoreughly mix the aoalysis
samiple of solid fuel I the sample bottle. 1aking cave that e
beavies and lights {£aE) are distributed i the szonple (Note 3).
Carefislly weigh approndraxely | g of the sample directly fnto
tbeaudbxmwnmhm;mbabxm&mmoameﬂw@ng
scoop fora which the sampls s trznsferred o e cuoble
Weigk the sacople o the nearest 0] oz, Some fomm of
coopacton may be neces:ary 1o ensure satifactory iguition
and complete comrustion.

hua

o

whe
£
"
4

4

&
#;
@,

[N ]

PASTIM Hebreunilin EX403 s csvely o ke prooss of Mbpx‘

provabess (o seegplng RUFS wad e § wren af s ey
chrierm of BXEC) yedd by ooeiactad for dbnite




91

&k E 711 - 87 (2004) &

Hote I—n © cvenl smgregatins of e heevien sl lights cereet be
avsidad, dlomel %o rexive sraple fiom the hatle in such o way Gat
teprentalitive Kamph = memiferreld

HWone dewPerfiven the cesidial
sisalianenely using Tes Bethed £ 790

11.2 Watar in Bomdb—~Add 1.0 wl of water to the borb by
apipet. Before addng this water, rinze the bomb, and drainthe
excess water, and Jeave undried.

113 Firing Wire—Comrect 2 measured Jength of firing wire
to the ignition tecesina®s with enpush slack to allow the firicg
wire to maintain contact with the sample

114 @rypen—LCourge the omh with oxygeo 1o & coosisten
pressre betweeo 20 and 30 atm 2.03 acd 5.04 MPg). This
pressure omist yemain the same for esch calibmation apd for
each calonific determinytion If by accident. the owygen
introduced into e bound should exceed (e specified preszipe,
dn 1ot proceed with dre comtustion. Detach e flling con-
nection and extunist the bomb i the vsual manmer. Discard this

»

& deds

i of e samgl

ILS Clarimser Fater—1 is recommrendad that calanim-
#ter water texpecature be adjusted before weighing a; follows:

11.5.1 Fotharme! Jackst Aothod, 1 80 2.0°C Q010350
below jacket tecapecature (Note 4).

11,53 ddinhatic Jacket Mathad, 1.0t 1.$°C 2010 2.5F)
below ronm tecperatuce.

Mot §TEis incal wljstment will ensire o firal Sorgeanie siglely
abave et of the jmcken fir valmimttors huvey an enegy oquivale of
apgmadimately (0 300 VK (2450 Q) Soene cpersizes prefer o brwer
el tomperatioe 5o Ul G Snal tempered ire mslighCy Debaw that of ©2
ket Thiz patcoline o edcqjrabk, provided 4 o wod in el few,
tzchading standandiantion. Usethe same emcat (2 03 gl ol water inthe
clurumetes vessed fio cach ot and fic calitcdzen The mmowet of weter
(2000 g o weidl} cen be mise nuafacinly detmnuesd by waghog the
calonmetes veweel and waler txgether on & halance T2e water rruy ke
sreanired wnluzetricaly it is dlwuys mesunal sl the same lempezsture
Top water muy Yo aslisTuctiny Lo wer i calieimeter tnadket

11.6 Qbsarvaticr, fsothermal Jacket Mathod—Assanble
the calormyxer in the jacket and stact the sticrer Allow 3 wmin
for atwimmernt of equiltrium; thee record the calonmter
teexperatures (Note §) at i-min mersals for § ;en Fire the
charge at the start of the sixtk criote and record the doe and
teemperature, I8 Add to s teanparabare 60 %5 of the expected
teoaperature rise, and cecord e doae at which the &0 % point
is reacked (Naote 5). After the rapid-rise period (abmx 40 5
win), record termperatares 2t l-mip intervals on the mémue
untl the dfference texwesn succestive radings has been
oonstant for § min

How (Lo e magzifie: snd estimmate ol rosbongn (enoept thioe dagicg
e pagid sise proid ) i the seared 00020 (11 COSSF) when wiing AETHE
Boab Caligimeter Thermameter $67 ($6F% Extesate Beckmans the-
someter readnge to the otwed 0C0IC. Tap mervunal thermemetons
with & penal jing befes sambing W avid e cawnd by oy
stichiotg I the wels of the capillay

Narg T—When Coe gprpeaximate goted sae o wnkzawen, the ime &
which @6 tezperatice reuche 68 % of the ttdl can ke delomizol by
teoseding lesmperatizes al 45, 63 75, 90, srad 108 5 afier Srioy end

117 Qhservations, Adishoric Jacker Mathod—Aswembis
the calocmweter in the jacket and start the stirrer Adjust the
jarket temperature to be egudl o o sbeblly ower thac the

calocimeter, and ran for 5 min to ebtain eqaitibdum. Adjust the

jacket to rakh the calorimeter with = 0.01°C
(0.02°F) and bold for 3 nuin. Record the initial temperatuce
(ke §) and fire the charge. Adjust the jacket feperahoe to

caxtch that of the calarimeter during the period of rise, keepine
the two teoperatures 8 nearly equal as possible during the
rzpid rise, and adjusting to within = 0.01°C (0.02°F) when
approachicg the final equilibrum temperacare. Take calaim-
etar readings at l-mem imtecvals el the same teoperature is
ohserved in three uxcessive readings. Record dhis as the fina!
temperature. Do not record time fmbercals sioce they are not
critical in the adigbatic method.

18 Analyshs of Bomd Contens—Remove the bomb and
release the pressure at a mifone te, o sach a way ut te
operatipo will require not bess than | min, Examire the bomb
interor and discard Gie test i unbarped smq:{eorm
depasits are found Carefully wash the imdetior of the
inchuding the capsale with distilled or deicaized warer contain-
ing tae titratiom indicarer until the washingy are fres of acid.
Collect the washings in a beaker and dirate the washings with
yandard carbonate souton Recuve md messwe oy weigh the
towbinad péeces of unbureed firing wire, and subtract from Ge
oeizind! lenzth or wefgls to deterrrine the wite consumed in
furicg. Cetervaine the salfur content of the saeple by any of the
procedimes descrbed in Test Mechnds B 775,

12. Calcalaticn

121 Tewperotre Riw in Loskarmal Jacket Calarimeser—
Usicg data obmained as prescyibed in 116, coppue the
taperature rise, 7. o ap isothermal jacket calodimeber as
olons:

=T ~T,~alb~al = afc~ b} (%
where: :
T = cooected tecaperature rise,
a = tme of firing,
& = time {to nexrest §.] piin) whan the teoperature rise
reactes 60 % of total,
¢ = tme at begicrdcg of peariod m which the rote of

teciperature chacge with tane has become constant
{after combuastion),
= tepqpecaturs at o of firne, coected fr diermom-
eter error (Note 7),
T, = tepiperafure at tire ¢, conrected for thermareter erroe
G\Im‘empemune?1 hich terpera.
ro= raie units per micane) ot whi -
m%asﬁsing duaing %inpaéﬂ)dbe’m firing, and
r, = e (emparabme uodts per dounte) at which tempera-
ture was fising duricg the S-min period after tme ¢ If
the temperarare i %&Elmz’ F, 7, 1 negative ard the
querdity 7, (¢ ~ 8} is positive
12.2 Twwperatire Rize in Adizbiatic Jacker Calarineser—
Usicg data obtamed a3 prescabed @n 11.7 compate the cox-
rected tecperature rise. T, as follons:
TS -7, T3]

vhere: )
T = couected tepperature vise, °C or® F,
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it

T, = it wrpeanre aten chargs was fired coreord
for thetenekter ecroc (Noce 83, and

T, = fna tecmperanice cotrectad for thermoner e

How B--Wel all mecuryanglos Coamomdas, d a ntimsuy W
mae o flluwing octrotionn o the el hest valio moaheesd by 120y
o moee. Th soprovtoln o Comsge S O CO19C (BLCTF) i 8 subirioncto
g sppoesately 200 g oof waie The woraton ncduds the
aalifintaon Getestinn wostated ca e calitestun cotfvay the seitng
sreroctie, fr Bechirnes (b wicwding To the diroctives fu.
zuslied by e calhiatos suthoenty, end (he cunezbun fiv eoaged sem
Diodtizes fie Goc mnecton it given in Appendin X2

12.3 Thermochemical Correction: {(Appendin X3p—
Camyre tre foliowing for each st

it

coaecton foc the heat of foconaton of HNO,, J. Esch

mililitre of sandard alka'i is eqma.em to ”00 1

cogection for et 6 farmaeden of E.S

553 x percent of sulfir io smmfe x nexgh: of

sappple g

comecdon for beat of combustor of fricg wire. J
Noe Q)

bmmozsgfoa Jig foc Mo 34 B & S page Cacocas)

@

L

i#oa

it

L5

i

lll,lcmcu 13310 Ve for No. 4 B & § rom wye
cooecton for izmition epxgy of pladoam or palla-
domn i weastred and carrectad foo

itn

é,

Mk Femltore o na etratan S pldnes o pelbdiom wic
seienithed the synitice thengy B wrmded

124 merp“r. Halve:

124 Cdcalam the gros: caorifc value {gross haat of

= grass caoific value, I'g
= corrected temperarure tise 25 caloulaned in 121 oc
12,2 %C o °F, comsisters with the water equvalent
walue,
ensrg ivalemt (s0e Section 10), &, 6. .
€= m::m & pt(Es(TﬂM 123 :?)at:d
= weight of sacple, g

32 42 Caodyre the po calonf.c value (pet ket of combus-

tio) as follows:

H,
r

E

i3

K= 8 - 208 H %9 ]
where:
7 2 Do chaar i (oo i of conebion e
X = :égi nydrogen, %.

13, Precizion sad Hass ¢
131 Procision—The stardard devigtions of individual de-
terrainarios, tn Bou, ate:

iy

Wik Baolsmn
RreTELS Mlaxakip Tedoowiiren
[a a1
EALQ @& 1358
5200 L2 s
et
T X3 L1214
LE K1 31 nre
g
ww LA b2 =X
1] e M0y
w10 0y are

13} Thess precisor eitnaces are based oo o interladoca-
tary stady cooductsd i accordauce with Practios E 180,

cortnstion) & folows:
H, S [ITERL = o, = o = 4, = v,}§ £
whem S Suppactog dals ar weubetle on ban (oo ANIM Heaiuates Roguenl
o PR 7381168
APPENDINES
(Noamsndseory Informsden)
X1 CALCULATION OF STANDARD DEVIATIONS POR CALORDMETER STANDARDIZATION
No1 The example given i Table N1 dhsaaes e wandaclzadon.

nehod of cacalatng standyd dmdstocs Yo calorimamer
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TABLE X1 glandard Devizllons for Calommatar
StandardRzalion
Catann A Coturnin B
§ Vot Cxadhie B CoursnC
“';::"’:"“ Bautatast e Cotuern
’ CHA x Cabasrrn ay’
Sru LR i)
1 [YTE 17 184
2 40?2 ! 0
3 448 (33 TS
4 us 8 Y]
e 444 4 o
e esus [3 3
» e 3 ay
2 4410 () 10¢
° Gy 2 144
w e ® [}
Soer az [

Foratage o 7 o 5T e GENIUL ¢ 4400 4400
Vet o 8 0 Cetuns - (Celums BYYas 10940 - (225 Ca o 10 4
mvie SrsMthin Fe VR e e W LY

Ao iMs s niste B vl of wiler equielig S0 tpokos Ror 8 calcibrats”
seineed wirh %ol B el e guveRrg LT e by U Swrparmlure riss Xy
o errpe o 8 She Trd odsifi velas of e s o BBae

X2, THERMOAMMETER CORRECTIONS

X211 Iris necesiary to make the followng carrectocs in
the event they tesalt n an ecuivalent change of 0.001°C o
R,

X211 Cafdraden Correction shalte made in accordance
with the caibrativo certificats fonissed vy e calibradea
aatboay.

X212 Sermang Cerrection (s neosiary for the Bedkmarn
tharranmeter I shall be cande ic accardarce with (e diractiocs
furnished by the calimadon sathority.

X215 Difannal Emogey Sten Corrxction—T0e calcu-
latioc dzpends wpm e way the thermocmeter was calitcated
and how it 5 gied The followinz two conditors are possble

{9y Dharmometars Caithrasd in Tosal Iamarsion and Lsed
e Partsa! Ivemar sion—TIes emezent sem corection it prdz
a5 follows:

Curezaticn = 80 — 10 =, ~L =0 (X

where:
£ = 040004 for thermnmzers caliteanad ic® C

002008 for thermaorazters calibrand e °F,
I = scale readine to wioch the themxomoeter was impaersed,
T = e wnperabos of conersent stenn
£, = initial tcxperanire readicg. and
7, = fmal beaypecatire reading.

Mo MY Ve Ergeeple —Suprpure Loa powt Lt whedh the Zeemsm.
cley was emersed was LT cinitinl rcaliog, 1, wes 34 12T, i Snal

-’m% 4, e 2T 3VENT, the mean teripazaluie .flbc cutgent fiem T

i

et
Difeventa’ staon correcdoa
= o QOOULE 128 = 241128 = 24
= - O
&) Dhermorwer: Cailibrmed ond Used in Parvial Bumaer-
sion but at a Difrey Iowperature thm the Caiibrogem
g“wamsm——m; exracpent soan correctoc is made as fol-
33

~ 16 ~ 38} N

Mimrodine = K g, = I{f = ¢} xX2n
whew:
= 000014 oo thecmornete calitrated io® C.

000009 for thermometers calitmaed in °F,

5, = miral tecnperatare reading,
L= nmltaﬁmune reading,
= ohserved st tecoperatire. acd
F = sem rmpaanTe & whieh the heonpometes was cali-

brated.

Kate X1 2—Fravple—Suppion S wubsl ceading, £, wes 30°F, G
firul rewling ¢ war SHF, wed that the ciscrved wiom tegperatuce, f, was
E°F. and the oulitesiun toapeiutire, ¢, was PEF, then

Diferent2] steca omrection

= NOCH0 A5 ~ OB = X}
= 0 05F

(X248
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X3, THERMOCHEACAL CORRECTIONS

X321 Hear gf Formation qf Nitric Acid—A caqecion ¢0 in
13.3) of 30 J 15 applied for each 1wl of stardand Nay
salution used ic taz acid dadea The smederd solurion \O i4
Ny comoairs £ 8.02 g of Na, Oy L Tl comecdon @3 bazed ca
assreprion 1t all e aad vtated s HNG, formed v the
fa[aw.ng tazdoa &2 N, (E+ %4 Q, {g) ~ =+ HO L =HND,
tic 500 wol H, O and (23 a2 enarzy of Jorraxtian of 1 wol of
HXO, 35 zspgm}mb*h 300 ol of water ucder bomb cond:-
tors s 14 kealwsod. ¥ Waen H,30, is also presern pact of the
cotractioa for HoS O, it cacrzived in e @, corrector. md tha
rerainder ic the @, corrector

W32 Haor o Formasion ¢ Suloric doid—By deirtion the
pross cadoridic value 5 obimiced whin e pooduct of the
cacsusiion of sulfir o e sample 8 30, (g} Howsavan in
wual toash combrazdon procesies, e aulfir is fourd 25
H¢SO, o te bomh washings. A coecicn (g, i J12.4.1) of

35 2 Jis appled for each peccent of sulur o the 1-¢ wanpe
s s coovented to E,80, This cocrection s nased vpoa thz
enerzy of Jocvaxion of HLS0, ic solmicms such a: will b2
Frezecs tn the boonhs ut she end of 2 cocabuston. This ecetpy is
taker 25— 008 kealwol. Y A comrector. of 2 ¢ 14.% kcalomol
of alfr was 2pplad ic the ¢, cogscdon, so w additocal
taracton pacesiary o 03— (2 x 41y=423 kealowl o
5225 7 of sufir jo the rapaple (332 7 x weigh of saaple in
et 2 Uy sulfr inozamaple)

T mbratoa! S ibdn in Mateova Horas of Steetends Coosle Sty

X3.2.0 The value of 33 20 Jg of nifx is based oo 2 coal
cantzicng asour 3 %, sulfur xod sboat §°%5 zen. Tae
asemyptoc s also made thar the E,50, 35 d::soh\ad emtrely in
water condacsad duicg combustion of a2 sapaple® If o 1oz
sanpe of suck a fuel is bumed, Gerenulting H,SO, condecsed
wul warer Jocmaad oo thz walls of de booab will have a mitio
of aboat 15 ool of water to 1 mwl of E,S0, For dhis
cocceryadon the enmpy of tee reactar

Sy (gl = 7y tyg) = Ky 00 HA0, tin 15 mol By

(X3 0
wnder e cond:tions af e bomb process is — W5 kealimel,
H3.22 Basinz the calodzion upne & saop’e 6f coompara-

tively Jarge sulfy comtean raduce: the ovecall possibla ervacs.
becauze for smallsr percentages of sulfir the comrecton is
sonallen,

X33 Fuse Fire—Calculste the heat o 82 unis contriburad
by wureing the Ase wire jo accacdacce wuh the directocs
fare:sked by the suppder of the wire. For evacaple. the heat of
cocsbuston of No. 34 B S zage < wite is
equivalent to 9.6 Lan o SQ@Jvmmmof:\o. B &S
gage iroa wire is eguivalen 10 1135 T or 1330 Jg Thera is
to camecton foo pladnum or palladiom wire providad dee
iznidon enEy is Comstant.

AL K A sest Twebe, <O, CRRIZD o beon® Ouaeanotry (04 crarstans of
fardins AT Seal Vel 3 IS B I

X4 REPORTING RESULTS IN OTHER UNITS

XAl Roporring Rasies in Britiss Thermal Usics (Bru, pev
Found—Tie ‘rs calorifs vados cac be evpessed @ Dyidss
thxrmnad urdts by ustoz the thermochar: ot comrecton factkrs in

Table X401 and the watyr equisalent expressed in
GB.L Ib\ s f, om
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TASLE X4.1 Themmoohsmiost Corrdalion Factare [Unlts fn BTU)

.. Wiy e
Cormtnt st et $ it Hutgy ty
[ 84N wu ad ul & 1ok MO0y gt o
ey, B0 w3 el 4o e Baviohs Sreg wg gt
gl "I R IR-TT 7
Ny ] ERZ1] A M A8 8 8 gepge Tharel
Lowky
2 2uid vyt 1 Chizere. U wie
oyueng wit) 9 GRE Ry 88 Y gige ruT wie
950 wagyt (g of kun eie

AUV Aweastods Satas v poafin e saroen Ny B eaniiey of soip Savdral ngldi suve e 01 axtreas s e ot iy Sevr cienbovad
8 OV BT U es of ITae pdRYS 870 @3pvarsly ot Wit M thala ot baationt of D10 bRy I8 forg paach P T, avi! e e
& Ao e oF BEd 1yt B8 @1l A e reasona W

A% Blarua T Y BRI & ettt 6Tty (V08 Of £0 re S T Ul e sl STl 81D st e St detry 108 pRed
Vol (maaed a8Tw IFAS0 /80 7 afTal gt 28 WIS Jie beals A e Liv (s euava’ iy i for AN sty
AT B0 O SRR AT cred iy Fepdiud igp You© WEL G L fpia’ crrminrp ton of § el g o
Teacn e lng DIl CAnileg 24w pou ows 280§ pou frat Daf pIw cuninaud (g S SRR YT @ TAR Tea g poy Lt
TR PO vaww Ay L U AEIM Daninleg o Shdan 21 4% sfilere ative lelee

FAN slacdard o Sp e LBl Ly ASTH Naveieim! [0 Beo Hactae Oova. 2O By $/00 Aead Dinsfasiiave s A PRI 2388,
Liifay STalos cadrban morddr fzigle o Y Oekr Linerd of (Tee sfindaad ey o altare? b oordiclg S50 ! e sles
raheay of af BIEXNPASE (ghumwl B1LMARESASS (el ur secvZaflerineg (e o Mivigpat Uw AXTH wabtels
Teoe w0 BEATL N
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TS TAL DAV

Standard Test Method for

Residual Moisture in a Refuse-Derived Fuel Analysis

Sample?

“tam atershart i€ owied witse ha flred daigredize VW, its suriar conaburly Blameg i daigridion o e yoo of
cngirat adrgiiza e 1 the Doc o reeake, 4 yor <f tm! sreiarn A taitor © passelizom mlizete Oy of {uet respguce A
preornpd rpean fe it oo wn abiread dherga siesx (ke fl mveo 1o saqr e,

1 Sope

LY This wstretzod covers e weastremznt of the residua’
nwisnre ic ar analysis sarple of RDF In iz vsed 10 caloulare
to the dry basiz orher decemainations parfored on the analysis
sapyple. Itis used with the aledry motstre 12500 to calowa
total mwoisture (Note 1. Toe total mwoisnure 13 uzed to calalare
asreceved values or gthar apalvie: performed oo e sampe

Ho leeln sieme wntanien ROF ouotas =ay chuge Jueng e
suotedustnn sleps of 1he gl sumple propas sinn praavluie The
moalice dunge wlee sobdte viratnn we male, will oot Ze
sy o T olal muet e veles oy veloulatol G the ke diy and
resudusl mued o 1o sidin

1.2 The valuzs sted in ameprable noavic wnits are wo 52
razardad 2: wamdacd Toe values giver (n purentnhzies are for
ioforratisc only.

L3 Iais ssandard does kor purport g address & aof the
gy conrerns, {f oy arzockared wirh v wse Ir i the
rospenziaiiity of e wrer ¢ this standard 1o estadiish agpro-
prima sy and hanlth pracice: end denwmive e gopie-
iny of regulator, imitations priar to we. Fac more spedific
precasionary infoomatien sae Serton 7

2. Referenced Dacumsnts

21 ASTYY Srtmdaves: *

D375 Test Method for Motz ic the Anchysiz Saogple of
Coal and Coke

E 180 Brecdce for Developong Precisior of AYTH Metbads
for Anzlysiz and Te:tng of Iodusmial Chemicals

3. Terminclozy

3.1 Dglisions ¢f Tarme Specific o This Sandard:

3.11 air dryivg—a process of pardal dovaz of RDF to
bring it mocibre contiet near to equifbanm widh e 2o
sphage @ whicl firther raductor. diviziec. and characteriza-
tor of e tacmle are ro uks place. In acder w brng 2oout the

¥ tban teat saibesd i canbe 2 s zizbon of A8 1M Crarsslhos 04 0 Walks
Sovsganar gl p 452 Bt rc;«njtizty 1 ateveesesitos LI 4 Tl er trodreel

{rsent ablize e sval Aup, 28 LW Poblidhal Caisdar 19V Dignaldy
stltihod se 2 PRI« Kl Lo presizes tben b Y- gE

fhe rdaown! A TR esmlede vadl the A5 A0 welong, wwwain ay, ¢
oerlect AK. M Dinineree Stenice etasracodedir o e Avuaa nioe &fanse
Aurdands vebiose ndzmiskan, ol 1> 030 sbeaZantd Ioran NUTItary pagps oo
o AN vrdata

equibriver, e RDF is ueaaly subyecsed w drying umder
cacroliad tecperzrure conditons racgicg fom 30 10 30°C.

11.3 anaiysic sanpie—ie dcal sudzacole mepared Fom
taz 2t~tried Lzaocatory sacaple b reducad by passing Eaough
a nell with 2 0.5-arm (0.02-in) size or seazller fmal screen.

113 dos—e systemuic ernr thac is consistennly negative
¢c conustemly posidve. The tiean of errars resalieg Sur a
series of obsarvarions that does pot tend towards zet0.

114 grozs sample—a «uople rewesautng one lot and
cocaposad of 2 cumbee of incremznts ca which pether reduc-
tior oog divisior has seen perfonmed.

313 isborarory semple—a pepreseniative portion of die
£ross oy e received by the laborztecy for acalys:s.

116 ior—a Juge deizmated quammicy (gremter Giam e
cuentiny of e fmol samople) of RDF which cac be repeezecsad
b 2 propely selacad gross sacple.

117 preciion—a term used 1o indicyte e capabilny of a
perzon, 21 mranent, of 2 weched to odiain reproducible
e, specifically, 2 measme of the racdom emor as ey
peessad by oz variaece, the siandaré ecvec, or a nxaldple of the
sandard ervor

118 rfoe-daried fusli—i0dd forms of refuse-densad
fusls fom which appropciate amaliical sanples may be
pegpaced ave Gefined 2s follows 2 ASI 3TP &2’ N

ADE.1—Whres mad a2 a3 fiel ip a-discarded forma with
caly balky wastes recaoned.

RDE-2—Whues processad to coarse pardde wre with ot
withorat ferrous metal sepereron

RIE - 3—--Comptrusable waste Jacdon procaized 1o paredle
$7es, 93 %5 DaIsng S-L squive sCreeting

ROF A-—Lombusdble waste faction processed toto powder
formy, 83 % pasmg (0w sOeecdcE

RDF.5—Conymistble wazte facton demsified {compressad)
ino the forms of pelets, shugs. cudeites. of brigaates.

118 reprozessarive sompis—e sample collected in sk a
cuaomer that i1 823 chmractmistos eqaivddant to che Joo saxple.

1110 sample division—the peocess of exmacting a onler
satpe frooa a sacaple o thar the cepresenative properties of
tha Jarper aznpe 2re revained. During this prooess itis assurad
a2 no change in partizle size o otier chavachaeistics occms.

Y IRercanes su Nestevee ifeicvary nrum‘x\u AVIAENIY BLIF AN, 1932,
[ 154

Cogartgd O RITH Risrredoral 100 Bay (ot Joke PO Do $TT0 Wed Coednd cdmt P 15430 3352 Wed el Balae
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3.111 sammie prepararosw—ibe wocess thae inchudes dry-
ing, sre reduction, Evision, amé wiving of a laberatory sampie
fntﬂ:emose of obtainicg an mmbiazed matvsis sample.

3.1.12 sempple reduction—{he process wheceby saciple par-
ticke size is reduced withous change in sample waight.

3.1.13 significare losr—any Joss 1kt mroduces 2 bdas in
fnal results thar is of appeeciablz icpocuote 10 cooterred
partes.

4. Sommary of Test Method

4.1 Thiz tesr mzthod 5 based on the ss io weizht of 20
ardried ocalysis suople of RODF undee rigidly controlled
ooediters of temperacare, time, amd air Jow

42 Tbe total woisture 35 caledlated froms the loss oo zaic in
ar drying and the residial modsture as detecminad by 1his test
weched.

§. Sigmificanre and Use

51 Toe teamwecn of the zacyle as specied berein is
imended for te purpose of detecudning the rescdua’ mwoiscue
presecs in an analviis sanple of RDF.

5.2 Tbe residuzl woisture wvaloe i wed to compet 2s-
deterraired amalyvse: such as gross heotng valoe sulfuc acd
ash to a dry ssonle hashs

6 -tppanms
g Cheve:

6 l 1 Rgfaree Dye—"he ovec thall be so cocsuuctsd a5 to
haves urstorm cerpecatare nithic Cie specizaen chaciver, bave
a minimurr excess air vobuome, and b capable of coostax
tegaperature repalatoc at 107 = 3% Provision shall be prde
for recening s preveated 27 io the oren ot the 12 of o o
four tows a pdowz, with the imake ar drjed by passing it
toough 2 deziccant. An oveo simily 1o the ooz dluzrarad o
Fig @ of Test Method 3173 4: saitable.

612 Kotame Boe—A dry.ng oven of either the mechamical
or catura] dirculanon wype whick 13 capatle of constars umfocm
tepmerature within the specumec chamber regularad a1 107
3*C.

Mk 2—Erfier typr of srans sy 3¢ wed for 1ortes determtanafonim
Hosever, the iclmee-fipe cem shell b wel worosiive diffcionos
bataren deicziniretiing

6.2 Comainers—A comvecent Yoo thar aldons the m:b
detervairadon to e made on the sarse sapiple 3 2 porcelain
capsile 12 ot o depth and M om in dizossesr or 2 fused
sdica capsule of similar shape. Tais shall be used with 2
wel-fiting £2r al.mdnum cover. Pladorr cracibles or glass
eapsules with groard-glass caps nuy £:0 be used. Toay should
be as shallow as possible coms:iteo with corveedent hacdle-
2oility.

6.3 Amaitica’ Baimyce. witn 0.1 mz SRSy,

6.4 dnaprls Semgie Containg s—Eeasy (raimicni 4 o).
vapor-impecviaus bags, peopedy sealed: of moccooroding cans
elass jars. or plastic bontles with air-tzhre sealing coves w0 Kot
ROF ‘smugles for analysis. Cemminers ska be checked fay
suiabelify by mesc-aricg welzght boss or zaic of die samwple acd
oograinec stored for 1 wesk uodsr anbienr laborzrory conds-
toes. Toe weight los: or zazu should be lesz than 0.5 of the
saeaple weizht stoced m the contaln

T. Precautioas

7.1 D to the odigics of EDF ic nvmicipal waste, comaron
serie dictates £hat some precautions should be obsecved nhen
cocductng tests o the zamples. Reconurecded byglenic
practices icclude use of gloves when hacdling RDF; wearing
dust mazsks (\'IOSH«amwed tvpe), 3 ecmuy when shred-
dug RDF sargples; conducdeg te'pm m;pier NEEREVe pressure
boad wten possible; and washing kacds telore eanne or

72 Lzbortocy sacyple handicg shall be peciormasd by
trainad perzocmel AL operatioms shall be dome mpidly 25
possitle o avoid sample pasisiure changes due 16 sicosphienic

sure.
73 Simce heavy fine pattcles tend w segregate rapidly in
the RDF apahysis e, the analyst should ewercise care to

assre thae e analysis sacple is well-oaivad prioc w perform-
ing this decerrnination.

T4 When the residual modsrure is w be wsed for e
detecmaination of tntal pasisture, special care shal be taken to
avoid amy chacge i sanple wodsruce setween the cotapiedon
of 27 drymg and andlyss for residaal moodsbure It i3 recom-
eanded tt (e delay betaven saoople preparation and e
daterrninzion of residaal moisture be a wawmon of 72 h

& Ssmpling °

8.1 RDF produces are frequectly nonhomosgensous. For tiis
rezson. sigmifeamt care should be exerdsed 1o otain a repre-
serative avatatory sample from: the RIDF Jot to be chanactae-
(F20

§2 The sarple mwathod for this procedure shoald be baged
00 agresciznt berween the nvoived parties.

$3 The lobonuy sacgple omst be aic-dried 20d pmtde
wre raduced 10 pasz 2 0.5-nor soeen oo this acalyels. This
poocedime cLis ba Ferfomned coefully © presarve L'}a Lam-
Ple's representadve characteristics {other thac particle size)
while preparing M analyds sanple to be uzad io dis proce-
dure

2. Procedure

9.1 Heat the empty comairecs ard covers under die oondi-
tiocs a1 which the sample i3 to be dred. place the stopper or
cover on e conta:ner, cool over a desiccant fioc about 15 ta 20
caic. and weigh. Miw che sanaple. if pecessamy, 20d & ot with
& tpoon of Spansa fram the sarple bowe approxieastely 1 g of
the sacple. Put (e sacaple quickly inro the corsainer, coved
and wezeh at once.

Rine A—U weighony botlo with sr-tgh caves are used, o oy oot
b mocrdsary G pochod? S mcistuee wialydis todsires noe 1o Joediale £
ez drainy

92 Remove the cmer and place i 8 desweator. Quidkly
poace the uncovered cootainer mito an oven peebested 10 107 =
3°C tmough whick is prssed 3 current of dry aic Close (e
peen 2 cnce and ne2t for | by Open the oven, remove, cover

CANIA Filesestiten FRIUL I osraly o ite proome of devdsjing
procabca for seapbong KR ead e perpmrnbice of a2 endyas sanspls I3e
sheuoes of 10605001 eds«dd ha oceloctat for dadxibs,



e coonairer quickly, md cool i 8 desiccator over desicont
Weigh the saxrplz 20 corainer 25 woon 25 coond 10
SO0 RTIperane.
10. Calrulation (see Now 1

10.1 Calovdate a2 peccent residar’ eoisture, R, 1 (a2
amalysis samwple 23 folows:

.“._.’;.,_ » Lo ty

§ = graws of racdysis seapls used acd
B = grams o .mrfle after azzdng.
102 Calou)ase the percent sowe moishre i the 2horatorv
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11. Precision and Bias

1.1 Prwcivion
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m parcent 2aicldwe are 25 folions:
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Request No. 11.025/50

Method of testing / analysis ASTM O

Result of testing / analysis :

Condition of testing / analysis : Temperature

REPORT ON TESTING AND ANALYSIS

For

MAEKLONG COMPRESSED CHARCOAL (THAILAND) GROUP

Testing / analysis of Compressed Coconut Shell charcoal (Premium Grade)

D 2172 and D 3177

- °C  Relative humidity -

Properties As received basis Moisture free basis ‘
NMoisture, % 30 -
Volatile matter % # 25.1 2.8
Fixed carbon, % 09 6 75.7
; Ash.% \ 2.3 2.5
’ 0.0 C.0
~He,‘tmqvv;:tlu;,-l:(.:’ll rq 8.72C [ 7.30C
Density.grem’ 110 -

Tested / analysed by
1 Mr. Chansa Jirasuwar

2. Mr. Satta Watanatham

Examined by
LoLs ./fg?‘.é.’i’fﬂ.,A(‘,A.‘A.‘.f

{Dr. Wirachai Soomomrangson)

{ Mr. Suchart Teekakul )

Acting:Bjréctor. of

Environment, Ecology g’nﬁ;‘En’é’rgy Department

Date December 12, 2006

EEE./EY. 015-12/49

%

Publicity ¢f resulis on testng 7 analys:s s orohipdac urigss

The above results are vaid exciusively for lested © analysed sempies as mentioned 'n this reper
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Thailand Institute of Scientific and 1echnolog1cal Research

3% Moo 3. Tecknopots Tambor Khiong
Tel 66: G 2577

P»nu im Tram 12720 Thadand
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