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Coal is a

industry. In mining, f35‘% Oof coal produced is left as coal fines.
rodﬁce-ﬁ@al'briquettes by kneading coal fines

& [
s o Aok g
g 2

‘lding theukneaded blend in a double roll press.

It is then of interest to
with clay as binder
The shape of the briq ettg~was desc&iﬂ&d as ovoid, being about 15 to

20 gram per plece. The studxed varisblbs that affected coal briquette

quality were part1sle_eafﬁ»—ef—eoa&~ftnes——am&unj of clay added, amount

of lime added to géi rid of sulfur oxide and odor from combustion, and

5 T

types of coal fines used by using coal from Banpu mine at Lumpune.

From|expetiment| the 'strength of coal briquettes produced from
small coalvparticles_were greater thén the' strength of “that produced
from larger' coal particles.' For''‘practical reason, coal particles
obtained by milling in a hammer mill with a 9.5 mm. diameter aperture
Sscreen were used in later stages of experiment. The suitable amount
of clay used depended on particular type of coal particles and coal
briquette quality required. The strength of coal briquette increased
when the amount of clay increased. The suitable amount of lime was

equivalent to Cao/S mole ratio between 1.5 and 3.0. Coal particles



which had about 15 to 30 % ash content could be briquetted, employing

differing proportions of clay and lime.

Combustion performance test of coal briquettes was done in a
conventional bucket type stove using wood charcoal as reference fuel.

It was found that efficiencies were in the range of 28 to 30 %, com-

Additional tets or ‘ 0al and lignite led to the
conclﬁsion that coa ‘ m to 30 % ash could be
briquetted, by adjusting , lime to produce coal
briquette having acg -f D strength and combustion

performance.

ﬂuﬁl’J‘ﬂHWﬁWHﬂﬂ‘i
QWWﬂ\ﬂﬂ‘iﬂJ UNIINYA Y




NAANS SNYT LN

BN WIBUNTLAW 589AIANI1315E A3, duEw Tagassu  wazsasdrdnsnRlse
v s o s . d { Y
fgaun yueAssd  MERWS wesuhdisindauszay s sdamnTasnsan  32am

n1um1ﬁ1ﬁﬂ1ﬂ5nuquﬂvuu.u1 ABRAY

< : a <

Aa138 uatuaans lunndniail ﬂ‘
aﬁuaﬂﬂ11uﬁzﬂ1n1un1s1ﬂﬁaq aﬁt?aaq1ﬁﬁaﬂﬁ WAL UATALAN
232129905 suTEs ﬂm"q§EEE=ﬂInﬁmi!ﬂﬂ1§35===;aQMH1aﬂ l#ameyiasaily

n1s1ﬁtﬂsaq Unconfinec quaqu1ﬂﬂ1quﬂzﬂ1n1un1s1ﬂﬁaq

ﬂﬂﬂ’ﬁ'ﬂﬂ‘ﬂ‘ﬁ“ﬂﬂ?ﬂ'ﬁ
ama\mmwnwmaﬂ



a9y

niin

A

a

i

i

"

1

5

5

9

11

17

18

i . ; o ‘ o 15
2.4 n’liﬂ’lﬁﬂﬁ‘lﬂ‘iﬂﬂﬂﬂﬂﬂﬂﬂ"l‘ﬁfm.lnﬂ‘l'mﬂ’lilﬂ’l"l'v‘lﬁ ......... 20
Al ﬁi%ﬁdx'}mﬂmﬁ%{ﬂqﬂj ....... o
q1u1aﬂm1nﬂaﬁaq ............................. 26

3 ‘Hﬂ NI RY -
3.1 5ﬁ@ﬁ1ﬁ1unwsnnaaq ......................... B gl it 32
3.2 tﬂéaqﬁaua:qunidﬁ1ﬂ1un1swﬂaaq ................... v v Agp
3.3 FOUTINIIINEY e eeeemeeeneeeeeee T ik 41
3.4 BUABUUGE BN ITNANDY o neenneenee e e e, k2
Bl L MASUATIIMAREIY oo iilninsiennnnnsonniasons 42

aa

3.4.2 7% '1sanﬁauua"mswﬂﬂammmmm WAuaAiaU. . .. 43




-
umn

24y :
3.4.2.1  MsfnmRIwlsiiineRanuA MY I8 WY

1. n1sfinEgunnza N RTERAR AN N
aanwiuanlian ...

a v : d'd '
n13fnsuTIaEs rE i idineaa

4 HANIINUNGEY .. . L LA L e O R SN

LTI
-
nquuuanﬁaﬁ’.. i F s e

ﬁmﬁaﬁﬂﬁ VRELUACLR

TIUURSETUHRDATIIRR oo i ts s it S s
MG L Cieea e o T
Ui :
5.1.1 WaN1sILATIsWE1Isaatn 1Y ...,

5.1.2 ﬂan15wnaaqﬁﬂﬁaud1uﬁuua=n1swﬂaauqmn1Wﬁaq

1 a8 w
DV . o vt iiin o b SN B d bt e S
o d.d.l
54,83 naﬂaqnqsﬁhu1wauﬂswunamaqmn1Wﬂaq

U ) v
DWNUDANAY . et R

2

45

45

45

48

48

50
50
56
60

60

66

70

72

76
76
76

76

80



-
umn

' 'dl
n. Naﬁaqnwsﬁnu1ﬂu1ﬂﬂaqn1uﬁﬁﬁumaqmn1wwaq
] a v
e e SR e i
a v d'dl
. ﬂaﬂaqn1sﬁnﬁ1ﬂiu1mﬁaﬂszﬁ1uwuﬂaqmanﬁaq
duuaafiad . ......... S e e NS
fl : HAZAINY3 ANHIUTNA ﬁ11ﬂﬁﬁaﬂmn1wﬂaq
2 1*!, muu )

o uiuaaiiau {fi{;a.,..................
o

- | - d'd [
L= ,aﬂm)\m'liﬁnmmm‘vmaqmuuuwmaﬂmmmm\1

—

_ ]

- :&r

.o o's s's S edcceccsscsscccnsscscsosssscencae
o k,
4l £

‘r".""-.."'”'i‘.‘?...........".-......
e

. ' 3 ;‘rj
r < ¥
(ANEITHINEY L oenenn.... ....,f.....,,v, ... s i s
¥ inad. A

AARUIN

.---o--.-.--...-.J.-’-";--o--_pr‘b.‘o--..-...o....--..-.-.

AINHUIN N. nﬁsggu3mnqusuqmdsuus.nsumqa—smu{ﬂﬂhq1ﬂ1un1sw1

n1unnaﬂﬁau T el - BRSO
% -_"' ; e LAF
NARUIN B, N1SAILIAMIAINNSBuTA I WuAalaY .. .. ... D

3 11 v Lg '
AN AL0 | AR sviaaa il #Rann asAngdaulsiinadanun mae
awvudalian Tasldowiuumaiiwyislii$asay, 7.72
1 TEETFRRY TR v W B G S O ) B e
g 's < J d'# ' )
MARUIN 3. AENI3ILATIRINISENAUAIY 9 Wladuilineeeauiy
4 [V
(MBI ... P R R dewi,
aaRun . dat1ediagaainnisvass mssanamlunasun T e
vasnwiudalian ..........L. R e
aauan o, Ssnrsrausamassananmlunasun Tl 8 da ondalu

|4 '
R A I T Vi e e tat rt

80

81

83

86

92
99

101

103

108

109

110

111

113

114



d150QA1319

-
A3

1.1 nslwdeewmeaaseindine O w.d. 2527 ... .......

[ < { aQa <

2.1 mswituiunniing Tas3 ! TSNS R R

2.2 ﬁaazhmtummlmd'mi@:t@& .‘ v&gwﬁq a luyszinglng
-

Fristche . ./ R s o« e v oo St SreTs
o v a p ‘ 3!

2.3 UHAIANYAIAINNHUL AUl WA L AINN1TVIARB BB

2.4 DIRINITHAND UM

2.5 N1sLUTEULTRY Mlulsyindd anquuat
N -
N

2.6 USLLANANN 9 12

2.7

3.1 ansay 133{?% o B VLA R
3.2 5?171&;1;3%4111 3 ﬂtﬁgt{mﬁvgﬁ@viwmdwﬁu
A -8 AR 108 o O O -
AR Y.,
3.3 ATV IMUAINN unig ﬂH’)lliN'mlﬂulﬂuH’JVlJJNﬂﬂﬂf}Wn’lWﬂﬂQﬂ’]uVIu

3.4 AasrdundililunsfnmTnogue il enagun s s iy

a Pl ) < (]

4.1 Nﬂﬂ’li’)lﬂi"l:"ﬂ'l'ﬂﬂu’-l’mI.MN?J\]'U”I'U'I‘.! .......................
a U B <~ 9 dl '

4.2 NamsaLﬂﬁ:ﬁﬂu'mﬂaqmuuumnmuaqmugwmmu

e ¥
Hammer Mill MNALUNIAZUIA 9.5 U1 A3 o iiiiinnnnnnnn

10

12

18

24

25

26

41

46

L7

49
51

52



-
A1

4.3
L.4

4.5
4.6

L.7

5.2

5.3

5.4

a v ' [ le

HAN15ILATIEEABE a0 WL E NSRS -
w 1] 1] d. . 1]
HANI15ILAT IS IUIRa It 90 Wl Elun1sfnen Seuarqu
a ¥

Hammer Mill WNASUNTIZUIN 9.5 N1 A oonnrrvnnnnnnnn

Q 's U < < Y] '3 U Q a
HAN13ILATITIUIALB UL LB sl uyuaLEandt 2 ded-
LAY L e e LR R
uanwiatﬂs1“nﬂu1ﬂﬁaqn1unuLﬂﬂg)p1ugﬁu1ﬂLann11 1 d8d-
LNAS .......................,f::;f...................

B

aiﬂﬂ5"ﬂﬂﬂﬂﬂ@ﬂﬂ1ﬂﬂﬂ?ﬁ1ﬁlﬁ?biﬂiuﬂ1u L T

i°ﬂ~taaqmn1gyuaﬁﬁ d
e

ll.ﬂ"llill’]mﬂul.

d ]
LIV

HAYBINS ANKY

d"tj

unnaaﬂmn1ﬁﬂ§§Qﬂunuannau Koiweianviinee

- v b
naﬂaoﬂ5u1mﬂ1ﬂs:ﬂ]gngﬂqﬂmnqng?ggﬂgnuaﬂnau Bleabine aa's

a & iat s : 4 eyl
uaﬁaQUsu1mﬁouizﬁ1uﬁumaqmn1wﬁaqn1uuuaaﬁa£>c T YT

uaﬁaeusu1mﬁ5ﬂsvaqumuﬂaﬂmn1wuaqnﬁuuuﬂﬂnau " e e

Nﬂ‘ﬂﬂ N ‘iJJ'lﬂﬂ]Tf‘Zl'] 'JVIN?IﬂﬂOm M m 'nmua ﬂﬂﬂ'ﬂ A

Nﬂﬁﬂ0U5N1WUUﬁ11WNﬂBﬂﬂn1"”3001Uﬂuﬂﬂﬁﬁu o 2 1,
Nﬂﬂ'l?')I.ﬂi'l'.ivm')ﬂﬂ'l\m'mﬂuu"ﬂ\mu o] ‘Vmﬂﬂ?] Qu.’lﬂ'li‘l’ﬂﬁﬂu oo .
Nﬂn1$3lﬁiﬁ:ﬂﬁﬂﬁﬂﬁﬂﬂﬁ1ﬁﬁﬂﬂﬂﬁqgu n ﬁmﬁ@aouﬁn15ﬁﬁauUﬂdqu
Banmer Mill WNALUNISMIAN 9.5 M. 1 A3a

e ecseecscccooee

ﬂmn1Wﬁaqd1uﬁu5ﬂﬁaua1nunéqﬁu q

ARABINUNINDYD an '1ununum flannaa an MU ﬂnau‘lumuﬂa NN

lltlxlll‘)'\l oo e o Fe i win .S aleru bue ke
l
] = ] Q v g
RYIN] QQOUT'IW‘H?) qmuﬁumumqmmwm anuvuaanaulufiuga

vsednsnmlunis 8w oo

- q v I I a v g ' Y o
n1itﬂiﬂuLwﬂuanum“n1san1wuﬂaqn1unuaﬂnauua:n1u1ﬁ1utﬂﬂaqTa

w! ¥

ﬁSHUtwﬂun1s1ﬂn1u1uuaunwunuaﬂnauLﬂutﬁaLwaa RSl

b2

2/
wiI

53

54

54

59

55

58
59
61
64
67
67
68
68
71
7

73

74

75

89

89

93
101



2.3
2.4

2.5
2.6

3.5

4.3

4.4

CREOT!
niin
QLTSS R T R R L 8
Couffinhal briquetting press P R e R N 14
A double-roll press .......i;ii;g.... ..... oo weemnisisise s 15
v [ a )‘)_d-"—fv
NIEUNNTIsAATDUTIINS. . o . oL 16
Jus eI @ T a7
f aanﬁquPUﬂaququ (hardness) 2307UNWY
- A waniiay ............... 30
— it
r Mills.q........ ....... et ol 33
v ~
T AR W ... ........... 33
.-':‘; ‘-'}“d "
199 ﬂﬂ] jSlevejhpalyser) ..... T s )i ae 35
P el
lﬂiﬂiﬂﬂ“ (Mixer) ..ﬁ;;+.....;;4f................ ..... 2 36
tﬂsaqaﬂnauuuu DoubTe Hing o .ff.....yz............. 37
! —
Screw feeag} 1A ILAIAIBANBUWI Double qugJRoll i g 38
WY (mold) ﬂﬂqtﬂsaoanﬁauuuu Double Ring Roll ......... 39
l
lﬂiﬂi‘Uncbnfined Comression@Bet ..v.iviiinisivvasvan 4o
3 d', ' v ) ‘
naswan M Wo uiuaaiauuan Tasl¥indae ukconfined
Compression’ Test wu.eeah oot il oo o o B - Ly
[} 1]
' - v g - 4 | vy
auvuaaiisun THann L Asavdaliaulwl | pouble ‘Ring Ro1¥ . 1ot . .. 57
frwiinivh lifaud wiiuaniisuiaza st wiudne 9 fu wazySia
Autnillganne o M dmduduiy B W Ewssnatases 20 ... .. 62
o vd.. ' q o ' a 1 [V a
Pmunwvn lifaun wiuuanngunage 0 uiua1Y 9 N wasySuaw
Autniledne a fu dmSuowiu o Al Tnatasas 30 ... .. 65

v.v‘;mu I d‘q L - ' v v
u1uunww11uﬁaun1uuuuwnwﬂsu1mﬂutnuﬂum1q 9 nu @ MuDUVYL A

d.‘"u v ° Y
WaS ¢ MHLDUTENNTBERY 15 UAY 25 ATNAIAY oo nennnn 69



5.3

5.4

5.5

5.6

b %

5.9

5.10

5.11

5-12

5.13

5.k

v - Y 4 v <
Fapara Uz Wuaaiau L daanuialuanadvauingae

m unmww1mﬁaun1unuumaniui uﬂqawwq 9 nu ﬁﬁnsnn1unu A

Al suatasay 12\:;.

u nunmmn1nﬁaun1
il ﬁms.,mmi? .
Useansnmlu

o, e
UMY A NAL

Ysednsnwlu

n1san1wﬁﬁaqqm}1ﬁﬂmu':-

n15an1uﬁﬂaqn1uiqg@ﬁauﬁm°an1nﬁgpum ..................

tons i v WEJ’lﬂ‘i ..... .

ﬂ31uﬁuwuﬁiun71QUsu1mﬂ1qd¥auw1ﬁsu m=m1unquﬂ1ntﬂhaQﬂu

WAIANNIUNATINGIAE.

ﬂ1ﬂﬂ¢ﬂmﬂﬂﬂ"3ﬂﬂiiﬂ1uﬂudﬂ1ﬂlﬂ1 7ﬂlﬂﬂUﬂUlﬁﬂ1 ...........

78

79

84

85

87

88

90

94

94

95
95

98



	ปกภาษาไทย
	ปกภาษาอังกฤษ
	หน้าอนุมัติ
	บทคัดย่อภาษาไทย
	บทคัดย่อภาษาอังกฤษ
	กิตติกรรมประกาศ
	สารบัญ

