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(57) Abstract: The present invention relates to an apparatus and method for: improving the quality of low-grade coal having a mois-
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er, and an ignition temperature of 230°C or greater; and significantly increasing the ignition temperature thereof.
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2 0.05%, A = 1.01 mr/S, ZH5 7HEEF 0.01%5 -4 5 o] AT

SHA, A A 3 13 o], A H AR s A e ?—Er?%a‘:o] 5.2%
o] aF A wj$- wto X2 Bl on AR 7,140 keal/kg ©] A O F ] -§- =7
et 53], dan] 9 F$-0.92 o] o2 A &AL F 19 B SR

rO Hﬂi
ﬂlo

Wol Aeksly WA d4ag 982N A§E Ao e

oo} o], fr57], ol W7k Hx E vlol AR A9 FHS B9
sl ehe = Az A ee] gl A ® el Ao 3 19 ol
Maste b A A4 o7 A3l on, FESFE 5%, 71 FS of
2% = L EFRLTE

E ol AR IES Shere] Wa e S 4 A0S Uehil Y Z A,
4 712 31 9] 8 eko] .

A& A2 15 B 0.7 QFE S T 2l kel &2 =459}, 2foluka)
SAANFE & AIGAR A8 5 A GA = B 103 Zo] gz,



12

WO 2013/015485 PCT/KR2011/007121

rfo
=
2L
d o o

|

oN

-

FA|, 715 Al oF Al 2871 2 A 8F AT e Al

90 L(45cmx45cmx45cm)2e] €% =34 g2z 2
AAsHA 74 3}7] 9 ke] Al w25 M (Sirocco fan)S
A w=3kA 7 o, o] -2 9] 71l = 1,000 W] 3] E
-2 7] el W A A ske] A2 R

A X of] o] 5l Mo] “Hs kA AT A=

Z 2] Chromel-Alumel A, 7] 5o Alo] 2 =48 1|3l Al 79
S0 24 802 A8 a0, A ARE7IsL ezl vl 54l
A

o BN 2
=

i o
oo
o

Boqrorfo
N

e rlo il

= K

“Jr M ol

o e}
iy
D
-
op
e 2
38
o
_10 O.?i'; ﬂllm

o
o f
N

o oN
PN

NS W = %R
—z
rlo
28!
N
ki
o
ol

ne ne
Y=

o,
WU
X Ho

A3F AL, T A= Alm &) 9] FAlol] AXekglom, Aol A7 0.35
mm O 2 3}§1 T}, & A o] ] (Konics Al EC-5600)F 32 2181 9] A 7g of] <] 3
FHEEE Aofst= A o2 BHAE AR HAE SEE Ao 5 A xE
a1, 21 zFol ol &8 1,000 W 318 27112 AFA =

& o] &3lo] A e 25 on-off 2 Al o 3} 31T
[129] A& Ay, AR 509 AP =2 S Acel)dl Wal V&

4

w

Q.
R SR ER SR L e e DR A E D
= S|

Q.
[130] =1 A3}, % 99} ko] g reke]

sEobdE ol e o= gl

(1311 vk ZF AR F57] T, vhol AR ak AR A9 of ol i
Al 54 35 29F o), mhol ARk ZAF B 187 FAheg o] ol ol 2
VIS W= Ao IRIEHAY &, fr57] A A vhol AR vf ZARA] A 4
AlSE] 75 73 G2 ShA] BobiE 241°C o] o] ek g 2 Sk e ehe
whE g dslon], Ak A A e Wk fle 49 grs Aol
250°C7HA e E7 s Ao YER T

[132]  3E2v A9 SAEAR asg el ehehe] 4 3 ehe g e Slojt

[133] 3t 2



PCT/KR2011/007121

13

[Table 2]

- A o 5 = O iein - o o =y
M% Eﬂw w .ﬂu@ G @% o W o
o ! — ~ 7 ; —
ARORNG Jl,ﬂ.rzﬁlﬂu i Do w9
P %o I
o#ﬂhﬂﬂﬂo Em@ﬂﬂu o ) ph iaﬁ?]ﬂ o T s
— T Ty Ma«%ﬁ Prdw i u2 Ea 2
oﬂm 2 = m m %_dnﬁ zﬁ_ﬂa i ﬂpﬂﬁhﬂw Mﬂdldl @.Mud;ﬂw_ ﬂﬁ_ o
W T ™~ ~N 0 O S o
5 oL TN IR BREn wF w
%ﬁh%%wﬂ urﬁlﬂo«dl%mﬂl% Mﬁ%ﬂﬂor mﬂ% B
(e ]_ 71_v _\‘I N ‘OI ﬂ_o ‘_I_wm
bl JeZZhE ZoRSEATL LeNT XDoT
io| £3 83 B3 £ O p T _zoo}l_/éﬂ R . N -
2 lappEEnEns M% w7 ﬁwovﬂ.,umﬂﬂﬁé w@ﬁw T
® S - -l - o = N S o = 0
" wlupbepbupis S o = 4 o MR S M I
G EURE R BURE S A B MI oy o ToH 0 _% T ol w BT % L3 %_ oo o
T How O X o ay ” = e !
LIEEF poiEtesE ERiiiir i
B o X o C | Wr o ol RO a@ N H =X oo D =)
: i%%%wv T 2T TS FwEgoRE m
ST g g SN AL DxgE o
N B oo X i oo & =% 4 R ol — 7Y S ol
i —_— q‘l ﬂorﬂo« C,IﬂﬁDWAIHE_/ Ot \I_.L‘MA_IJ Lfﬂ_jWi
= SRR Dapigav¥eal Yl ~ oM M
Bnd ofojo| x |ww 2 T STERo B STyl Y
A B o T W EFB8 g Sopw 5T T
e wR T o= ﬂ;aw_%frmﬁv %frﬂoﬂu&mﬂﬂ 5
_ @M%E%ﬂn%%%mb%ﬂﬂmﬂﬁ Lﬂuﬂﬁrﬁﬁwﬁ% S
™ = o~ o - = N e
Wil o | 0o | x | © 0 0 T o P b N LN Haizgé% i
o NN BN RMI 2 ST = =
2rEEEE LRz cTmaill £
o 1_|O#E‘HL Of e _ﬂx;o iy ]O,LlarA
o 2 | o | o | o ﬂ%Wﬂﬂﬂoin%@ﬂO,ﬂﬂ&dw%ﬁmﬁ@%whdl%mm
g K4 K olm Nr @& o Br O< m) R
m_._m%m K4 KA " ?Hﬂ_ E ‘mf O# Hi zrlP‘mﬂ_ﬁ_i vi El W_.Ai ,AT_ W.# Jl_._w L,ﬂlﬁ
A N R A A e A S e A R g TR

WO 2013/015485

[134]
[135]
[136]
[137]
[138]
[139]



14

PCT/KR2011/007121

WO 2013/015485

o)
m
Mﬂ
Hn

[140]

)
fiie)

olo

A
B
o
m
=
o)
o

ol

o

[141]

plo

mK

E

[142]

oJ-

IREBEE

BaL Ade} 7hsAd o] 3=

1

P
T ©

ZFek(Lignite: LRC)

A
axl

o
8

v}k
=

=

[143]

Hin

Ao 2 a1

= 7]

e
=
3|

A

BHHRO)S A&

[Table 3]

E,.“._
K ar | W
2| | ® |7
<
& | W] W = =
| & | 8 um =
A | 5| S
e ® w%
w| | RN N
xr
wo | W W m m
0 gl | o < <
“ﬁ 1 g
w5 W o =]
W
—~ = Klo
) oY=
L3275 |23
5| R EC =T
| % gR g
TIEH|w F
| =<y =
W m ||
z|le|TW T )
S|2x | 8
= R|cB| oW
bl NDb | NG
= =
[Fy)

[146]

3

[147]

AT,

3t 4

[148]



WO 2013/015485 PCT/KR2011/007121
[Table 4]
JE UEA SYUE MHasa ME 2]
AIAH 509491 A74720 984211
=0 116707 139770 256477
E=till 7839 13735 21574
sS4 41664 80368 122032
R | 97476 132707 230178
of=e|3t 61162 250 61412
=5 193 - 193
=5 47300 43100 90400
== 62200 52300 114500
ol 72733 2000 74733
ol Ul AlO} 770 4450 5220

[149]

15




PCT/KR2011/007121

16

.

o Shol A,

‘]_?]__1_,
o Shol A,
o Shol A,

1

[}
1

[}
1

[}

k)

k)

7] Az
.

A2
A2

A1

|
|
|
|

}2

[}
}3

[}
L4

i+ 1
[e]

k)

k)

k)

WO 2013/015485
)

-
-
-
-

3|

[7

3|

[7

3|

4

4
[78
[78

N {J
. I X _ % _ 3
0 ~ J— ==
& N A T 2 mo..e 7
i Y w9 (. R A ¥ R <
| ) o X o Moy =
Lf L.oﬁe E#U J 5 ~
T X — = ) -~ Y o o gy X
8 TN w S
s B oo ® W OB T WEDT
mﬁw ﬂ%ﬂﬂ%ﬁ 2! 5 & ﬂrﬂqmumm_u
B pEE D W Tl
K Pem sy SO )
il IR NI B - =Ry MR
T L N~ E o8 N ap o] W
o T E=ER = J)) RO X T N gy W g0 Mo OF
%) =y N N <
& TH LT W NE N M
% O G W e W F R
= %Mw%% T % oF = Iy T WO
= &A%w% T I = ﬂﬁwﬂz%ﬂ
o TN EFT WoEw R W FN
& N E o W PR g ®K
o oW HTR e g ¥ oY Vg @R
K eMx s HENe NPIH gz
X0 e RO e M 90 B WO mo_a%ﬁu. e e o
BTYTCIUTIT] TreiflErEocl
9 Al N o ol o W M N vY %Y T
e S M omh g ol R mhRe % No @ M M Mo N M Mo &
HFRZEHAHRTERNTTNT KNG TET WA ETIRDRT
= ) =
o o o
In In In
el el el

[i
[i
[i



17

PCT/KR2011/007121

WO 2013/015485

-30]_

A7

s} 8]

er

[

&

A8

s} 9]

er

[

4 10]

er

[

&

A10

3k 11]

er

[

=
—=

= W7k

=5

o 9lo 7 Koy

ol
=

=y
Nfo oF

W) b2 A 2 Lol A Bex = Bk v
]_

o Shol A,

&

A1l

3} 12]

er

[

mK

Wz

Bl oo
T

En

7}

-
.

3}

AE o] =il A7 w7k E o d

o<

]

N
_ZTI
olo

o Shol A,

&

A10

4 13]

er

[

s} 14]

er

[

4 15]

er

[

o Shol A,

Els
(a) A A 1)) 7+

A 15

4 16]

er

[

o Shol A,

&

A 14

3} 17]

er

[



WO 2013/015485 PCT/KR2011/007121
(b) GA A Ao X o] F57]+= A e oA =5
Fard o2, A B2} Alo] o] | 4=oF A e H-2) 35 o]
A A E A7 = AS EA o2 3l ek a1E 93}
HHE,
[ 73t 18] A 148 Qo] A,

[ 73 19] Al148}e] 9lo] A,
(b) @A A A gol] vlo] AR5 FALe= AS EH SR &
A ghe] 31559 8 W,

[ 73} 20] Al148}e] 9lo] A,
(b) @Al A &S AFA 7= RS 5EH o2 ah A g
IE9 sk .

[ -8 21] A143+0) Qo] A,
(a) ©A] o] 1]
Wb g S Fate] kg il AA s WAl
Stpo] AP WL AE oS BAE FohE e A

31E9 s} W,
[ -8 22] A218}0l lo] A,
o do] Ao |7t s o] &8l A& 5o E 3=

SRR

>
v
1o,

[7d 78 23] A 143} Qo] A,
(b) &7 o] F-9f
AZE AES o= Al A S F71 R E36E A e



PCT/KR2011/007121

WO 2013/015485

1/6

SH0|E B Jla HIZ

dEEXN (3 H91xX) ISA/KR



WO 2013/015485
2/6

[Fig. 3]

= -
400 Reevensrcvnveans CwbkBrertenabPabesNaIrEsave teumcavvevamrnwy Csnwamus .'-:.,,«._l
A

%0t HE2E (214.25°C)

&

S

L
‘e
*a
s

L=

caneeosssnsanen D)
Al A

T AT e s s )

200

H o

d=4

7 ToE

2=

oo mmes ()| A B} EF A VA (252°C)
.."':d'
A
,.o‘;;d,nu’
100 ‘4::;;;#
w":‘;w
10 20 30 40 50

[Fig. 4]

dEEXN (3 H91xX) ISA/KR

60

PCT/KR2011/007121



WO 2013/015485 PCT/KR2011/007121

3/6
[Fig. 5]
10 80
H 2 30 40 50 80 70 H
N N \t
7 N 31 ol :
bmmm e %'""""I" ——————————————— :
:\1 120 ! Y X
vy ¥ !
| B
* i
I
140~&4_._ H 11rol
130 ¢
[Fig. 6]

107

109 ” N 108
N b J

—~— 106

105 104

- BEEX (H3 H91E) ISA/KR



WO 2013/015485 PCT/KR2011/007121
4/6

[Fig. 7]

=Y e 114
12 \
111a [ 112 ! \_\ 113 1le
e\ i

111c

-
»
b
»
3
-]
o

{ }— 118

[Fig. 8]

dEEXN (3 H91xX) ISA/KR



WO 2013/015485

PCT/KR2011/007121
5/6
[Fig. 9]
B 176.3
o= B 0.6335
N ' 8
1{AD 0.329
P-gt 0.429
175.0 175.5 176.0 176.5 177.0 177.5 178.0
sample3
B 241.8
TE FEX0.3133
N 24
1| AD 0.451
P-gt 0.251

241.0 241.2 241.4 241.6 241.8 242.0 242.2 242.4 242.6
g2z

dEEXN (3 H91xX) ISA/KR



WO 2013/015485 PCT/KR2011/007121

6/6
[Fig. 10]
LA — JtA S
ac —
= [ oyl 4 12
F011| | zEr0iE SR8 5 T
oA R —
g{k“ | 5 L——=¢| dioig 22
algl '
o
[Fig. 11]
5000
4 coicHcC ’
[285eV] 4000
6000 | '
3000
5 4
4000 [
= 2000 +
o wof
0 I 1, 1. 1. O A 1 X 1 de. N3 J "3
292 290 288 286 284 282 300 208 296 294 292 290 288 286 284
2 HUX (V) 28 WU (V)

dEEXN (3 H91xX) ISA/KR



INTERNATIONAL SEARCH REPORT Tternational application No,

PCT/KR2011/007121

A, CLASSIFICATION OF SUBJECT MATTER
C10B 57/10(2006.01)i, F26B 15/12(2006.01)i, F26B 3/06(2006.01)i

According to International Patent Classification (IPC) or to both national classification and PC

B. FIELDS SEARCHED

Mintrmum documentation searched (clasgification system followed by classification symbols)

C10B 57/10; C10L 5/00; BO2C 17/16; C10L 9/10; BO2C 15/00; C10L 5/04; C10L 9/00; C10L 9/08

Documentation searched other than munimum documentation to the extent that such documents are included in the fields searched
Korean Utility models and applications for Utility models: IPC as above
Japanese Utility models and applications for Utility models: IPC as above

Electronic data base consulted during the international scarch (narme of data base and, where practicable, search terms nsed)
eKOMPASS (KIPO internal) & Keywords: charcoal, vapor, low rank

C. DOCUMENTS CONSIDERED T BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X KR 10-1989-0011984 A (JOHN A. SIMMONS) 23 August 1989 1,14
A See claim 1 2-13,15-23
A KR 10-2010-0013463 A (KOREA INSTITUTE OF GEOSCIENCE AND MINERAL 1-23

RESOURCES(KIGAM)) 10 February 2010
See abstract

A KR 10-2011-0015123 A (KOREA INSTITUTE OF GEOSCIENCE AND MINERAL 1-23
RESOURCES(KIGAM)) 15 February 2011
See abstract

A KR 10-2011-0015124 A (KOREA INSTITUTE OF GEOSCIENCE AND MINERAL 1-23
RESOURCES(KIGAM)) 15 February 2011
See abstract

. . . . g N \/ < S
D Further documents are listed in the continunation of Box C. See patent family anuex.
Special categoties o LS T later document published afler the mternational filing date or priority
“A”  document defining the general state of the art which is not considered date and not in conthict with tt 1pruim ion but cited to wnderstand
i be of pdj}cula‘" relevance the prmeiple or theory underlying the invention

“E™  earlier application or patentbut published on or after the international  “X  Jdocum

t of particular relevance; the claimed invention cannot be

filing date considered novel or cannot be counsidered to involve an inventive
5T Y : . R} . . - 0 s afows v e A ) 1q talron ol a
17 document which may throw doubts on prierity claim(s) or which is step when the document 18 iaken alone

cited to establish the publication date of another citation or other oy

docur of pdm(.u iar mi@vanac; the clammed 1r'\/cr't'0n cannol be

special reason {as specified)

: . . o CONS when the
“0F  document referring o an oral disclosure, use, exhibition or other oM sments, such com bination

means being obvm'ﬁ toa
“P”  document published prior to the international filng date but later than  «g»

document member of the same patent family
the priontty date claimed ! :

Drate of the actual completion of the international search Date of mailing of the international scarch report

27 JUNE 2012 (27.06.2012) 28 JUNE 2012 (28.06.2012)

and mailing address of the ISA/KR Authorized officer
Korean Intellectual Property Office

Government Complex-Daejeon, 139 Seonsa-ro, Daejeon 302-701,
Republic of Korea

“acsiraile No. 82-42-472-7140 Telephone No.

Form PCT/ISA/210 (second sheet) (July 2009}




INTERNATIONAL SEARCH REPORT

. . o Intemational applicaton No.
Information on patent family members

PCT/KR2011/007121
Patent document Publication Patent family Publication
cited in search report date member date
KR 10-1989-0011984 A 23.08.1988 NONE
KR 10-2010-0013463 A 10.02.2010 NONE
KR 10-2011-0015123 A 15.02.2011 KR 10-1047515 B1 07.07.2011
WO 2011-016602 A1 10.02.2011
KR 10-2011-0015124 A 15.02.2011 KR 10-1089764 B1 07.12.2011
WO 2011-016602 A1 10.02.2011

Form PCT/ESA/2 10 (patent family annex) (fuly 2009}



SAZEHE

Al 2 AR R SLA PCT/KR2011/007121
A. g o] &8l 7B H (T A B FH(IPC))

C10B 57/10(2006.01)i, F26B 15/12(2006.01)i, F26B 3/06(2006.01)i

B xAE o

=
=

21 A EAGASHERE 714
C10B 57/10; C10L 5/00; B02C 17/16; C10L 9/10; B02C 15/00; C10L 5/04; C10L 9/00; C10L 9/08

ZAE 7)ol &5 AR o] 2] Bd
s HA G R 2 S B A SRR A Had gl el 7)1 AE e
ARF =2 g0ty 2 AR 7| Ag okyE: ZAME a7 71 AH 1pC
A ZAR o] & Xd_é} ol o] ~(dl o] M o] A~ W =AM Dt A5
eKOMPASS(—E—%% Wi A A e & 719 = A" §-57), AT
C. ##HEH
Zhel ref S22 #d TAE I E A4 7)A 4d 4T
X KR 10-1989-0011984 A (Fol|o]A]&E2) 1989.08.23 1,14
A AT A1EdS BHAS 2-13,15-23
A KR 10-2010-0013463 A (F=A) @A) 2010.02.10 1-23
QOFS HAQ
A KR 10-2011-0015123 A (§h=rA] AR HA5H) 2011.02.15 1-23
QOFS HAQ
A KR 10-2011-0015124 A (F=AFAFAAF) 2011.02.15 1-23
QOFS HAQ
#7230 (Al 71 A 50 YL, X wesad 2o 2xg Fzsaie
* Qgd 2o & g . . . . = -
SR LR SR P EAEQY EE S0 Fo) B BHow A A5
A B3 BRo] Yl Ao Hol= AWHel V4R S Ao Bl BOM BB VIRTFHE ARy ol& s olsE] A 289
@ =9] o g_ioo_]\i_\i_o‘__o_% = 9] o o) ) B B }
: jﬂ%% %ﬁg’aﬂiﬁ%g;ﬁ&f' FARE M FATHL T Ewg Ado] E 29 7 29 shivo s 7 o 4
- T EE AR gl Ao g B}
“1 o;‘\jﬂx;g_q o%%ﬂ75‘f‘-‘&r_‘§j5‘i“f‘ 2 9] _E_;:—.lo 5'_7% N B = o - B B
FRLTUL AR AP O TEAEEIASAY o mwa ue 9 pa 99 2ol sht o9 e B
2@ 42 0 2] 3R A AW A A7 2
O FF AN, A, A E 7JE RS AFET Ak B SRR U= AR £
P 49 o] Fo TN FAEAL o] el FAE £ &7 sAdR desslEdd Seke 2
THAZAY] A 9EY TA ZALR A HE Y
201241 06 ¥ 27<Y (27.06.2012) 20124 06 ] 98¢ (28.06 2012)
QD QHT A AR
U 557
(302-701) th A 3 A A7 G AL 189, “A
s, AE O A A e
Jn/x W 5 82-42-475- 7140Tr44 D el e 82-42-481-5621

244 PCT/ISA/210 (5 M A 42 (20091 7Y)




SAEEE

= ) 2 A1 3 A
B350 B 4n PCT/KR2011/007121
aag B9 g EHE B9
KR 10-1989-0011984 A 1989.08.23 els
KR 10-2010-0013463 A 2010.02.10 els
KR 10-2011-0015123 A 2011.02. 15 KR 10-1047515 BT 2011.07.07
WO 2011-016602 A1 2011.02.10
KR 10-2011-0015124 A 2011.02. 15 KR 10-1089764 BT 2011.12.07
WO 2011-016602 A1 2011.02.10

242] PCT/ISA/210 (N S-E3] 718

7]y (200913 7E)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - wo-search-report
	Page 27 - wo-search-report
	Page 28 - wo-search-report
	Page 29 - wo-search-report

