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(57) Abstract: Provided is a carbon fiber production method comprising: a carbon fiber producing step including at least
a flame-proofing step for obtaining flameproof fibers by performing flame-proofing treatment on precursor fibers through
circulation of hot air, and a carbonizing step for obtaining carbonized fibers by performing carbonization treatment on the
flameproof fibers; and a discharged gas processing step for performing, by means of a discharged gas combustion device,
combustion processing of discharged gas generated in at least the
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flame-proofing step and the carbonizing step. The discharged gas processing step includes: a heat exchange step for

obtaining heated external air through heat exchange between normal external air and the processed discharged gas that
has been discharged from the discharged gas combustion device; an external air mixing step for obtaining mixed external
air by mixing the heated external air and the normal external air with ecach other; and a mixed external air supplying step
for supplying the mixed external air, in at least one of steps that use heated air and that are included in the carbon fiber
producing step. Of the discharged gas, a high-heat-generation-amount discharged gas having a heat generation amount

not less than 250 keal/Nm® is supplied to the inlet side of the discharged gas combustion device, and a low-heat-gener-

ation-amount discharged gas having a heat generation amount less than 150 keal/Nm® is supplied to the outlet side of
the discharged gas combustion device. Accordingly, the present invention provides a method for economically producing
carbon fibers by using the discharged gas combustion device having low energy loss.
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NEMENFELL, BIC200cmUEEERTWA I EATFE LWL, AH
ADROSRBEFE N AEGA EBORMOEFERERH T AHIGFL & DEE
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IR FIEITH, R OREREEBVWD I ENTE S,
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DEELIBINAIB TR, BB A ZAMREE (1, 2) MHEHI N,
RIBHZARBE RN T, BRMEBAITEAIN. AKZNMBT 7DD
RIUCFIAI N B,

B4 T, MIBAZXRESAERL., ISIERET1 60504 K
EEZMBAICRIBEEAIKBIE 1 5 &, BXAE4DLEHEIND MR
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nzAKiE. FIRDEY. WIBAZIRBOENLOEAINLLIEHZ EDET
DEZM|ETV. MBIIAT (NBEAR) &5,
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M1 DOEEHEAMICRTLIIC. COLIICRELREZRELLRS
SERABHEETIE 6 DRERTEDICHRRT 5, TabbE, NBAATKS
B12EBEATKSEI SERNIAROREE REEXREMHFET 9
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KIXNEZEETES, T, BEEASIOREL REZREL THLRER
MEETRERICHI[TES0T, BEROBEMI/ELICKL, TELLEBEE
BOT, RELNRELEREMEERSLENTE D,
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AR RFEBICOWT, EEMAZAVWTISLICFEL KRBT 3,

<HBEHARPICEFENIHEBEORNERE>

BI2ICRTLDICHRBREEZRNET 2HEAART, 20COER. LT
LNGARHXBOAEKEICES THELL. BHARMEEBEHAICESI 70
71 7%8BLRSITEETHEARMBREBEANT R ZHGE L, Hid
AREEIDREFTNETNOEENRBMN 2 0%UTELRD L OHIE L. /N—
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FEE 7 EmMITRIE L 7.
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[%42]

C; = Q; X 1.293(p;) x 0.247(Cpy) x (800 — 20(Ty))
€, = Q, X 242

C2 = Q2 X pz X Cpz X (800 — T3)

(G +G)

37 10702(Hos)
Qs=0Q3—Qs
Cy = Q4 X 10702(Hog)
— 0, % 1.293(p;) x 0.247(Cp,) X 20(T;)

C4

Q,
ZIT. BEE - BEROERIILUTOLEY TH D,
Py BROEE  1.293[kg/Nm?]
p HKBABEZRELEWEEHETADEE  [kg/Nm3)]
Cp, : 20~800°CIZBIT BERDVHELELE  0.247[kcal/ (kg - °C)]
Cp, : T,~800°CIZH51F B RME A BIE LimVWHEE A 2 DEHEE.E  [keal/ (kg - °C)]
T, : ZZROEE  20[C]
Ty : BREELZHE L2 WHEH A ZAOERE  [°(C]
H, : BEHA 2D 800°CIe it 2 REE  [kcal/Nm3)
Hos : LNG DEfL¥EE  10702[kcal/Nm3]
Q1 : EXDRE [Nm?/h]
Q; : BAEZHE LW T A0 RE  [Nm3/h)
Qs : BR EPEH A X% 800°CE TMET A DI LNG OFGRAE [Nm3/h)
Q, : LNG X ERE & LNG EE¥HERREDZE [Nm3/h]
Qs : LNG O EAEE  [Nm3/h]
C, : 2R % 800°CE TMEAS 572 DICHNELREE  [kcal/h]
Cp : REEZBE LI2WHR T A% 800°CE THEAZ B A7 DICHLEREBE  [kcal/h]
C3 : 800°CIZRBWTHEH T A L ZBR DO L >BEDF  [kcal/h]
Cy : 800°CIZEBWTCHEH AT A DL BB [keal/h]

Hy =

[0077] REAIDBEDOBREREELFE>
RAASKHESBICKAERZRMYTIT2E EHICHRE. BENSKEDE
WERICHTZR L7c, CORRBTEEZENL, FEETo2HBICE T2 H
NEHISUTOREAVWTIEERELEH L,

[0078]
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[£13]
1w _
LT, EEE - BEOERITIUTOLEBY TH S,

T; : %T £ OERHE [°C]
T: 27 —2DOVHE [°C]
[0079] <=1 >
TA45AVM24000, BR#HEET. 1dtexdPANRAIBREME
IS, EROMARER r H45%THZY ) A—VRMmH%EO0. 5%HE
LEedDZERWT, 72— of@g L, m#lb. 1RKHFRE. 2RxFEL
TV, RENIER, KRVAPUVTHEZNSL, RIELTEER- &,
[0080] CZT. MEEHET 254 LTEIEZFERL. HiE A AMBREE DR
H. ENBimmh 5 DEHNO c mOABICHEAMIT LN AOIDOHIEFLIC
HE#MEN4T8kcal /Nm3IDHHRRABHEHZAZ, AORIOHELE T X4
BANS200c mBENAHORIOEBAICKHREN 7 Tkca l /Nm3®D
BRBEBHETZEHB L, EEOATICHIT2EEHARMBEBETOLN
GHEAEEXR1ICRT. UTOFTIE. L&A 1IC8T 5L NGOBIEERS
F1ICEHEHL .
[0081] <=HWEfHl2>
R R ML B A ORIOEETALICHR T 2B AR ORBMEE 33 2 k
cal /Nm3TLAAMEIER 1 ERAMICL THEARNIBEEREL .,
EREGI2ICESITIHEAAMBREETOLNGHEREEZR1ICRT,
[0082] <Z=HWEHI3>
AOROERADREZFH AT AMRBREEDIREAS 1 00 cmil, HO
RIDOHIEGFADAEZ AORIOHEKBFLHNS 7 5 c mBE L ZUAIEERRF 2 & F
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BRICU THEH AR NIBZ R L7z, ERAISICEITIHHAIAMBEEETO
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<ZEEH 4>

HOROHIGADMEEZ ADRIOHEIBFLAS 3 0 0 c mik L 72 USIZERE
Bl2 EEBRICL CHEEARNIBAEERE L, b, EEHIAICHITIHEEA
AMELEBTCOLNGHEREER1ICRY,

<ZEHEHI5 >
RIBYZHEAREDEETEEHEF2 F—& L. HORDOEEFICER
TEIRBENT Tkcal /NmIDERBREHHAIANL—EKRIHL. B
AT 2R E L THES L/ZIAME SRR 2 & BRRIC L THEH A 208
EEMRLE, b, EEFASICSITIHEAAMREETCOLNGHERE.
R1IIRT,

<ZEEH 6>
MBAIEBEATEDREERDEES 1 6 5 CICERE L ZLUANIEERES
1 EEBRIC L THEHE H RMBEALIB A EHE L 7z, SRHEMHI 6 ICH 1T 2 HEH A R
REBTOLNGHEAERY, BRERENOREEZTORERELZR2ICR
ERS

<ZEEH 7>

R R ML B A ORIOEETALICHR T 2B AR ORBMEE 33 2 k
cal /Nm3ZULEUAMEERR6 &BAHFIC L THE A R IRIENIE % i L
foo RMEHITICHTIHBEHARMBPERBETOLNGHERERY., BKREIER
DREEZFDEEREEZR2ICTT,

<ZEEH 8>

MBEAKEBEAIEORELZEEL. BREEROEREZAEL T RMHR
ICHHE U 72 ASHE SRS 6 & RIRRIC U THER T R MMIRAIEZ R Lz, £
BISICHITDHEHARMEEBTCOLNGHERERY, BREEADEE S
TOEEREER2ICTT,

<ZEEH 9>
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[0089]

[0090]

[0091]

[0092]

[0093]

MBEAKEBEAIEORELZEEL. BREEROEREZAEL T RMHR
ICHHE L2 ASAMESERER 7 S REMRICL THEE A AN =2k L7, E5E
BIOICHITDHEHARMIEEBTCOLNGHERERY, BREEADEE S
TOBREREER2IITRT,

<EHEFI1 0>

TA45AVM24000, BR#HEET. 1dtexdPANRAIBREME
IS, EROMARER r H45%THZY ) A—VRMmH%EO0. 5%HE
LEedDZERWT, 72— of@g L, m#lb. 1RKHFRE. 2RxFEL
HITWE X -,

IIT. MEEREIT2RMAELTESEFERL. HiE A AMFLEE DS
H. ENBimmh 5 DEHNO c mOABICHEAMIT LN AOIDOHIEFLIC
HE#MEN4T8kcal /Nm3IDHHRRABHEHZAZ, AORIOHELE T X4
HBAND200 c mBENAHORMOHGFICEEZHREN8 3 kecal /Nm3dD
BRBEHEAREHG L2, EREFT1 OICBIT 2B ARMBEBETOL
NGHEHRE%Z&KR3IITRT,

<=Em@EFI1 1>

B A BB A DRIOBBTLICHB T 2B ZDORBRES 33 2 k
cal /Nm3CLEUMIERG10EERICL THEARMEBAEREL -
o EMFIT TICBETIHEARRGEEETCOLNGHEREEZRIICTY,

<tk 1 >

HEH A RAMBEBEICHK T2 A2 AO0MEHORME TANEZ ZLUAE
RMEGI2 SABKICL THEAZNBEERE L, b, EFIICHITDHE
HARRBEEBTCOLNGHEAZEXR1ICRT,

<tb® 2 >

BER A ZAMBEBZ 2RICKHE T, RBENT Tkca l /Nm3DEH
BEHFEAREREBREN3I3 2kca l /NMIDHERREHHEH A% NKIR
TCICER T ia LD S e LHER A R MBALIB 2 £k L /2, b, b2
ICBIT DA AREEBTCOLNGHEREER1ICRT,
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[0094]

[0095]

[0096]

[0097]

[0098]

<tb®1 3 >

BEHAZAMBREBICHIB T 2 AR 2 A0/ HO/E TANEZ UAE
EFEFIT 1T ERERICL THRARLIBZER Lz, AH. LLBEH1ICHT5
A ZMEEBECOLNGHEAEEXRIICRT,

<tk 4 >

BEE A AMREREE 2IRICKSET. HBEN8 3 kca l /Nm3IDEH
REHHARERAEN332kca |l /NmEOBRABHHH R E KLIR
TCICER T ia LD S e LHER A AR Z £k L /2, b, thEpl4
ICHBIT DA AREEBTCOLNGHEREEXRIICRT,

<FRE>

2TOPNICEWT 2HEDEHEEG 1T o7, EEH1~5, 108LT
11 TRIZBEEEZ KIBICEIRTE /2,

RICERERGI 6 B L VT IXREHEBEOHIRE, BEARDREELHICRE
LTHY., RABHENMMEERETHo /. —H. EEFASHLVITIE. B
BAROBELIPPRE LIC A RY, RABHENEOEBNETR O
B REEEE % KIBICEIR T E .

[%&1]
(1]
=M | EHEEH 2 | M3 | 2HEM4 | 2HERS | BBH 1 R&m2
AORIO#ERS & 0 cm 100 cm 0 cm 0cm 0 cm 0cm
v - | AO RIS ADRIEHE  ACRES| AR
pomonsag | NONERBEENS Tognt hmaes | wEen | B0 | aa e
200 om 75¢m | 300cm | 200cm | 200 em | LEERC
O R~ g
WREL BT 2RM& TR TR TR TR %958 TR TR
HA
AOR~gt8BT2
HHARORME | 478 332 332 332 332 77
[kcal/Nm?] 77,
HOB~RET S 332
BB RORME 77 77 77 77 77 332
[kcal/Nm?]
LNG HEE [Nmi/h]| 82 97 109 115 82 132 147
LNG Higi= = 38% 26% 17% 13% 38% — -12%

NG Bl RIL, LEHIT0 NG HBEBICH TS5 NG Bl B0 A TRLE,
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[0099] [3<2]

[%&2]
EHH 6 | REFT | EREMS8 | EHEM9
AOEOSBEE 0 cm
HORIOMBUE AOQRIEEIELS 200 cm
RIEEMEBI T AR E TR
AORI~EEHRT 28T
20EBE [keal/Nm’] 478 332 478 332
HOR~NSBETIEEHE A
ADEHE [keal/Nm?] 77 77 77 77
LNG ;4% 2 [Nm®/h] 82 97 82 97
LNG )i =V 38% 26% 38% 26%
pA=R A - ROk kil Hy L
BANSFEHERE [C] 165 165 163 162
BEZ%ERE [C] 0.2 0.2 55 5.1

SECLNG HEERE, LEHITO NG HEBIZN T2 NG HIFBDEI & TR,
[0100] [3%3]

(%3]
EHEH 10 | ERE 11| BB 3 | HEF 4
AQR oS E 0 cm 0 cm 0 cm
. | AOfIEtEs
AORSBEEND [ ADfIftEE
HORIOMHBAE 200 om IEMS HBLEL
200 cm
RIBEERBEIT A5 6 Rl g TR TR
AQRA~EtET5
HBHAAORBME 478 332 332 332
[keal/Nm®]
ORI~ T S
HHAAORBKE 83 83 83 83
[kcal/Nm®]
LNG ;4®E [Nm®/h] 74 90 124 140
LNG 4R & 44% 32% 6% -6%
SECING HERERIE, BB H 1 D ING BB E2IC 5 LNG HIEDE & TR,
EXE Lo AN

[0101] AFBRAKK., BFNICKEBHEZRET 2HEZRHTDIBDOTHY., 7K
At~ LT P ANRMZ BV S RFWBMOREAZICSWTRLS A
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[55KIA1]

[553K1R2]

Fm R DEIH

PDig< EHRRAZEERE St CRIRMARIH % MR 0IE U Tl {0
HESOIMALIRE,

MY R AL Mt % R RACALIE L TIRFEMMZ BTSRRI IEE,

IRAHEICH A DV TRENET 24 IV TEINGETIRE,

AV TRNETIROE. RBRTIHBRIREEET SRR
BETRE,

DI EBMBIETIR, KRIECIESLUVRBEIRENSOHEAR
EHHAAMBEBICLYRRLE T 28R A REBTEEEZET S
RAMHEDORERETH > T,

AIECHEE A R MIBTED, FrHHRRFEEEN SHH I W 2 0BHE
HEAREBEAREEZRIBML TNBAARET2RRIBMIRS, M
BAREBREBEAREZREE L TREATETIATBEEIRE. BE
ARJERFEMHERETIZOR, MBAIAKEZERILZIIRODLRLLED
—DOANBERT BDREATMBIIENORY,

BEEARDS>B, HEBEN250kca |l /Nm3ULEOFHRRE
BER AR ZH B A RBmEBEAOMNIC. REBHENT150kcal /N
M3RBOEREREHHAR 2 HE A ZAMBEBEEOMICEN Th#
B9 5 RRMHDORESE,

D EHREZERS B TRIBRMHMZ Mt KL LIB L TR
LSO MAEITRE,

Mid 4 AL Ml % ik RACALIE L CIRFRMMEZ SO RRCIREEET S
REMMHERETIZ &,

DI EHMARETIE, RFIEIEN S OHE R & BEH A R A5
EBICLYRFENIEYS 2HH A RNBTREA2ET 2 REHBIHEOES
FETH>T.

AIECHEE A R MIBTED, FrHHRRFEEEN SHH I W 2 0BHE
HEAREBEAREEZRIBML TNBAARET2RRIBMIRS, M
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[553KIR3]

[553K1R4]

BAREBREBEAREZREE L TREATETIATBEEIRE. BE
ARJERFEMHERETIZOR, MBAIAKEZERILZIIRODLRLLED
—DOANIERT BREATMBIIENSRY,

BEEARDS>B, HEBEN250kca |l /Nm3ULEOFHRRE
BEE AR 2B A RAMEEREAOMRIC, HBREMN150kcal /N
M3RBOEREREHHAR 2 HE A ZAMBEBEEOMICEN Th#

#9 DREMHEDORIS I,
ﬂﬂﬂ%—\,c‘: %/ml C\:.o)ﬂiuﬂﬁk‘u /th%_b@/mJ#(\:_ﬂi%
AT HERE FE 2 ICRHORFMHEDOENE A,

BER A RRGERBE DO AR OMIGCFLICERREFH TR Z MG L.
EHAOROSRASBHHATIAMKBANS 150 cmU RN AHO
RIDOHIGFLITERBREHH TR EHIET 25 RE 1 ~3DVWThHIC
SRE D kR DELE S E,
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