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Abstract

Anhydrous tap-hole mix for blast furnaces is a kind of unshaped refractory used to plug the
tap-hole of blast furnace. Its plasticity which needs to be in a proper range has great influence to
the opening and plugging operation of taphole. The industrial production has big fluctuation in
the plasticity of anhydrous tap-hole mix. The current solution which extends the production cycle
and result in a higher production costs is to adjust the plastic by adding tar and powder at the end
of grinding.

This paper studied the way to improve the stability of the plasticity of anhydrous tap-hole
mix for blast furnaces. In order to design the later experiments, this paper studied the impact of
the addition amount of coal tar on the performance of tap-hole mix at first.

Then the paper studied the impact of the addition of high oil absorption resin and aquasorb
on the performance of tap-hole mix. And the addition of high oil absorption resin can improve
the stability of the plasticity of tap-hole mix. The addition of aquasorb has the same result but
less effective.

The coke has great impact on the plastic of tap-hole mix. So the paper studied the impact of
the addition amount of coke on the performance of tap-hole mix too. Use bauxite instead of coke
and maintain the granularity ratio may improve the stability of the plasticity of tap-hole mix and
reduce the need of addition amount of coal tar. Use bauxite instead of coke and maintain the
granularity ratio and change the addition amount of (1-0) coke have little effect on the plasticity
of tap-hole mix.

The coke gives the anhydrous tap-hole mix for blast furnaces open nature and permeability.
When it removed from the formula I need to find other matter to provide this. So the paper
studied the impact of the addition amount of polypropylene fiber on the performance of tap-hole
mix. And it can do the job.

Keywords: Anhydrous tap-hole mix for blast furnaces, Marshall Value, plasticity, stability
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fER ALO; BORR I, TTRUHBRRNAREEMETEE. EENARNMN,
TR T R RSB A, ARG —elE, HAERRENY
MAHE.
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AL BREMMIRE A, S5 ESRBESE Y EMRRER. A Sio, Wk
R B AR ALY,

@) RERSKE

EFERTARRNEKERAT 2%, BRAKEEHE, REEETHEREHIE.
RRHTRARNKIRRPEARSARGR, ZEETR, BRNHEKRSEEEILRE
& BEXSERKIHNARTEHES, FEONTREAKOE, BAHE BRATZE.
FS N R BB ER S KR, SRR AR KHITHT, REREKS
XY RE R AR .

() &4

RRMEVESEEFIMMABREETNRR, SGEFMMAERE, BEISEMER
k. GAFIKRMESARRERNERBETRINXER, BOEETNENE, TR
DIMASFERKSI, REALOFTE, RS,

() S A REENEL, HRRR, BHZXA.

AHAEHPHEKENEENTKERMREEMER, JHSKEREN, £7H
FRBAMERTIR, TERRBEE. ERREALY; TSR, 47 R REa
BAME, TEHERE, FBEORERIEEdER,

Q) HEARERENEEREMEEA.

3) EABERERRAN, HMY, BFEMNTHE, BREEEE, Bk, A
NRREM AR AR E . ARIEHIEF IR R vl B B R AT L, SkOBERTT. A
REVEET LA RIAE ., . BERTHNBREBREEAEEN, TERREEHN
W4 E, PR REL.

40 ERGERTNEAS, HETEARERESTMAR, TURRBENEE,
T3R5 i ket ] L,

(6) FmAKZEW

RIAIGERA TR FERMEMEAER. Er- et S FEAR
K, MARMD, EERRD, BEHESER KHGREMIIaERE, Txtzsm
HEHRTTERW. FMAISHREKNIE LRI THALRERP,

SAINFIRIFRIR S, B MSMIRERER . BEANSE. ELE, BRaLndeai
YIRIMBIERS, AR R R TIRIFHER.

(1) B=t

Rt (Sericite) BEMRE, B—HBHROERLE, ARERENEEEE—E
BENASHENEXZREN . TERREN R, BETE lu AT, BEHTIE 80



BT AXHBKRF Bt

PLE, B8 2~3, ERHME, WELE: REENET, BB TRBER, WEEREE.
HALERA Kosa(Al, Fe, Mg)y(SiAl)s019(OH)nH,0, HPEIEE R 1505~2134MPa, fif#
& 500~600C.

BREHEAMEL ST, EBEBFNER, TREARHSEYE, SEEoer™, i*
ERERT. B4, REARGRRERE, RERERELABELSS, TRMTOHE
3]

@) B

SisNs 7+ FE N 14028, HERBHHEPES 60.06%, E il 39.94%, HFTEDLR
AR, REMNBLESHLEY. SN EHER, BAH, SWRE. 4 SN, EKAA. A
Fik. BISEE R 3. 19£0.1g/kem’. Si;N, FH LFHEEE:

DSisNg BB REURIT, K 2.53x10°(C™Y, SHEAHCH 0.184)/(cms C). BAH
REFNBRENE, T 1200~20CERAEARE LT RERTIK;

QBHBEEIRTERIA. LHENHELEYR, EHERREVNELETBER
¥, FEREARRORE BN

O@HRAMRBEMPRIRE, 7€ 1200~1350CHRET, LREENATH. BREZ/N;

OHEAM B B ett. WELEREE 1400C, EERERF TR
R3] 1870°C,

FERRBFIMABEN SiN, B, TREGRHORUATIIRIMERE, EERFHEK
OREMNRE, FRTFERPELSFAm.

3) K&A

ERA (Kyanite), —FSREMN=REROERLET Y, FAERA AL[Si040.
HAS OV E BRI, DR RIFORERENE. BRER KA D AT .
% 1100~ 1480 CIBIR/E &AW %528 4T R 4R B BOR A AN B I — SR R 39)
FERAMEEF, BRSBK 16%~18%, AATEREEFHIRA GRARB R X
B WEEMA RIFOIRIERE) 4PRM% . HRNAERHN(-2).

3(AL;Si0s) — 3A1,03:2810,+Si0, (1-2)

MABEAERAD, TURBKARNESAE. BRAERE LARNGREK, &
BTFRARE, HA TR T ERE TARRE T RS, REasREE”.

(4) BHRSEOREEES AR

SRS BN GRETIR, P SN 5H 75%~80%, Fe &5 12%~17%, &
SEAKRT 1% M. AHRIAN, EHRTARREUTRMN:

9Fe+SisNs—3FesSi+2N; (1-3)

3Fe+Si3Ns—3Fe;Si+2SiC+2N; (1-4)

b Fe B0 R RIEEAE, 21 SNy 5 C RNAER SiC, R4/ N, # CO, SRUER,
FEBIREN, BOEE.

BUEREE RRIMEARES, RERMBESRIRE, REIRTAERR SIC /%




RRAREKFE HLRARX HISH

HARMER, REARNTENFREREY, BMHR7GROMMEE. TH, H#BEX
e f R 7 A S A L D S K B R T BRE R B IE AP R ORCR . BALRERRRIIMA
HEEFITRENRREYEE, FURRGRRMANE, Tk E",

1234 AT EMRRAERKZ N

BAKBIR, A TEMMARMARER. SAX, TERSSEHERAMNEN. &
SRR, EEMANEETNYSRE, BEERAEEER, TRERMEEM. B2
FEAEFE SR, BRI — B — e

1235 ARFEEEE R BT

REMEL, MEROERERR—#, RENEFEAERAR; EER—&F,
FERRBITHBAHER R ER M TRAR, RENESENRERPERHAR, 2
RIER., EFPVIE, ENEPSOEE. BeHENABEE, XNMERRMNRE
EE—, DHTHOEPFREIPE, %0REREE, NELBEaREE, UE
FHOEY. Bk, MREFTEEHEERESOR, SERTRRERERT. RER
BRI, MR, BERREM.

HMRNEEABRNERERL. RE. RUESHME. ERNESRR. &HRiHEE
RNABRIFRERM. BELAEBURERRSRERERE TRENRE, NFOES
BEURMPEAPEE, BETARAS PRBARE. HFE. BRURRMARMA
B, aLLARARKERE.

FEHRKARENREME. PERER, BEAS%ERE. THIIERKMAR,
fEe AR —L, DEEHENRE. k2, FEMRESEIE. PERER, A%
WEhtkir, XHEOMMREEEKR, XNMNREBRLE. RRIESHERIAL.

FEBPRAKMRB N LIRS, NREFHE. ERTESHMAR, REFLH
MARCUEIARKESE. ANRREFHMAR, MEREREE.

BN RE R N IR ARE, TTREERNELNMAR, BORIEMRLE
RIIAER, H&ROEEEDSTR.

BOdke, MARHEEERR. FROEEKET®R, FREMMEREE TR
BFE A TRERP IR, BRHA OB THEROREREER, MGMKRLE.
RIEMFHEHMAE, FNEKERNE, UREERNRE, BNEEHMNAR, &
R .

SNARARERNZUN, FERATEEHOMAE. REEWNEERN, Eieds
FRER. BDHERKEB[FHKSY: EERFHERYERFER, MRDLEEFHIHM
AE; RIERTRRAR, SERmARNEHENEM.

RLLAH 2 R R R AAR, REREMEAMEGER, SRR BRE &£ e
AEMERY.




BI6H REHAEKRF W2
14 HRAZLEFNEBRABIAIR
141 FHKMEE

B EMEANAKRRARER D, REHEE, RERBRE, 5EERY
BREMEE, GORERST K, HEHRRAANERSBUY, WA, BAE%0,
RWEPERES. RHNSEEES: ERETIARKR, BOTKE, tHiEE
R MR, EHKERFIABENER, SEEMENAR, XSRS aROE
Yl BTAENBRBALE, BEMRA LREBREERNE BREGRERNER
HA.

142 FKER

BEHRKEARNES, BpnkEd. BABMARATERE, FEEPNE
B RIX 4000~8000t, FIEH 1200~1300C, 4 TRIE A 0.2~0.3MPa. HLIEHI1HFH &M%
RAHZ, HORKERR S TERAOER. U DR % O R & skt
KR AT HBUP RN BTG B R K A . EEK B DR, R ELst s
MO, HERRRETEHERRBFHEEER. BT EBEE TR, 20 thE 70 4
RE 80 FERAY), HALEMGHEL T EARES, UENSESFIRBKUKEAR L
&, ERTANRRERYAFZME, $E T FiMELTSE, 2T TANEHEE.

AW ERETR BB A AR E RS & 7.

1421 BHEMES

PR AR E N S S FIRETE R RIFIEN, TRAE, BREFNERKD, S7F%
PR, (B S A S S A DLt R 0 R AURYE, X DARIXTHER B HEAR

RN ER, FRTHER, WEZUR, FE0839%, RERRKSEFES
g ERAKRGRE, ARAKERN, E-HRERTERTRK, TLKER
B2, BRMARCY, TRIOREERR, AR REBRE, TEERE, Hilk
BRI R R, BT AMmAHAEY, FRTRSELS, HORH, HIUkE
AP PRAEERGR C-C 46, ARG ERER. SMmSFERYIEENIE, RILdE
FREFERAESE, FRAE, BPRRISAERE. RECMEFEREREERES
RMEEN, RHEERT A ERENRRHEAT T, SchatzIEHHH T —HE
W OREMmB—FATAY), MERMBIR)ERE SR, R E RS EDT 50ppm,
AEA—FMAREEEH, A EHALRETREM.

1422 WRE4E4E

EP RSB AT R I EREIER, RN BEE AR RTFAVRKNRE
B, AMREMA AT, RERBENTELEEER, UBEBFTRRERS.
A, REMKHMEESTEL T AR ESEFIRTKHEORTE. KR 2xH




REABKTF FLFUBX F1TH

BERN, BUOETEL, MR REEREE. ITERMERTR T USRS AN
IR, HEEILES 25%~32%; 1450°C BB HIIF TR 4 3.2~4.5MPa. ZE KA 2] 0.15MPa
) 3800m’ LiRFAEE T BIFHIGE A HR.

MR YR SR MBS RORREAHN, KL HR, BLRER REEH
B, BRE, EERFS. CHERNBRNIEASEN, TURRSSRES, BATHEE
HABRMROTEAATRERFRERE, BEATRE. F—FH, d@TRERMMNE
17, MRS S RRERBAGATAEPHESFLEN, XRREFEMARS HRER
REARAESENEY, FREMHERNLEE N TRELBBERE 5 A#
BEE (FEERREUKSEERSTER) sk, EREEREAERELIR, TRERER
RATEL, SO

MBS H AR, BB, TMZBSWRETREY. £FRaRBlE, Bk,
A D), ReMFnEPannE, EREREOREEERENRRNESTIR
. ST AN ERESEMA SRR S, BEMREEERERN, B (&
HAETEY) RARSEWIEREZE—ET. Schutz® Vi —FElRIERE RAEIEN S
A7), £FEMBREE RIFHEE. KERPHRFHELER RAEAEREFNES
WA AT . BT ERTART URMRKE. ERENBREEANERS
&, FEmEDSERRAT Y, TIEENEEEPNSES KRR EEL.

143 KEaH

REZ 20 4 70 FERBTL—BARMEIT 2000m®, HFTEHET 0.1MPa HEK,
FMEREANKESE, BERDEFREHE UM AERM. REMBHIT 20 #L
50 ARG, B 60 ERBAERIOERPER, 70 £REH, ShsaRARA T
BEHET. HTRERFERENER, $AMEES, HARKESR, HESK, B Y
B L, B REKBRAREGKAREE. EEEARE 2000m’ MARF L,
FIRIER AR T XKL 471,

BRI RTKEREERHEN, HE, BERE ERSEIIERHLEEMEANS
A7), ZRESFINEEREBEE, BIEETREBCRE GBS, EHETH
BRER, MRAEAER, RELEATNERRELENEREYE, PRERE, Fh
K e 3% .

BEE AN REIRIRE, URFEMKE B . BRPAS SR HRHER
REOFTRAERE. MRS RANE ST ABBERLE, XEAMUED TREERLETS
HESANHR, RRMERT SRR, F5KEE, EMAMERRMEL, X
FhEE A IR & T BUR R /K B RS R AR, TR B A K BRI R YR 4
RMEKRE. BREREEGTBRENBARR, SHENEESE SR LHENIMRH
FIRAA

MERTRNENERE, Whh5EMBENEETINELERIMLTE—IWRE S
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fil, RAEREESENHIYEERAERRENRERAYE, UEEEALEERE
iR, BAJERRREN R,

15 e b A i s

BPROALIRTERESSHE, WO, B, B, L4AE., WD, &
K HOMER. BB, RORK, BERUAR, FERK. S5, SRKOLEE)
BER, faly. MRFRZEEIEPETNERE LR BT RERZ —.

TRAM: %O, MRGITREREOER, B EEREEAZIE.

HUBE: B0, BORSTARMNEOFFY, TREGERLIhIR. &
NERZENEEKORE, SBERKERERED,; EURRAEL, BaRRES.

REIF: FEFROEET, RORGRITH, FOMERT 30 44, EZEE
RE, MATTOMET. RRRESKEEOEHE. BESRRSAEEBES, HAThHE
FREROAI. FTFORITER KR, WMRELRESE, BROTORAXR™, B
yinA

RO BRI NIRRT O hR RS £ 4, THRARRRSAFMART
FHKOER. H&O LIPS TR THES, BUTESIREOR, BARSHE.
B DR kR 18], PRRA=ROR, MURERGR.

ROWE: fTIPROJE, RIMATEREBIE, WFEET 5 M RIRET Al s LB AT
A, BROBHRT MR RBERSE, HERARTRREEARERSD, XEER
MBREGOKRRE, THEES% W ROEERAOTRSRBON,. %OmEER
&, BUKOKE, RkBEE, MinEiEshme.

BUAUL: SRR, B EWABESZ, SIRREENR. THEREN AR
EAS, BRERE. AEAWEEHRIRE, RANK, EX, HEN, ROARRE
Ko

KR ROREDR, WTREHTREARME, TAROKERE AR
B PIRTHE; HETREITRRTD, ROLRFERIFEPPE, RHTFHI%
ENEEEEX.

Wrgk . HEORREEIT, TREHRTHRRERUERIH.

FRRK: GO, BRMWHRELE, KOEES KER.

RO, EHRHA: THRERTRRIENEZ, TRKRE, %OEERET
Ky —HEIBOELHASK, PRBKRE LS, ERWEFKIT, 5—7EH O
B LR, BRKORE, TERSRBREALKO.

HER A, REBBRKHHKNE, ERERENTIERRL— BEHKEIRY
xR BERIEE EE,

Bk ROBEAERE BKEH, RRTHEIEKOEN.
MLTM: JBRRAREEZARRE, FlRl. TRISBEOEREUES, o
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R, EERERKOB%, BRKOEERET.
GHRE: HARPRERESAEHANEEMMGERRETERNRAATEREY
B, BEMRRSERHRERNSENEGES.

1.6 BIRRAEREX
161 WRBAE

AREE N FRRME NS, —RETMARIF, REaRBERRE,
ZREGZWAREHREENER, FRIBRY, NTERAREENRE.

1.62 BFEMEX

TKATEAE A BAP KT IR BN RTAT R, TRRNEREEYWERORENS
HERIP AR KM RS, Fit, TEERTKERREN—EZNRT.

KRB TER RS & RARY, DHEKERNESHEETEN. P, OE
Wik EmFFIIEERSY, Tk, EFREHKGREEREFIBRR, BEHEN
M. HERRRTEREERRE RN DEE, STRERATRETIEY, DE
HRBERE R, ERTEERRMERHDEERIRD . INMFRERE=AH, B
REFHE, FREFAREUNMREENTERFTEER L




20 W ASARKF LT

BTE  BHMARRETRERRN R

B S ETIEEMEHTEETNER, ENERNEEERAERNAARINE
[, BOHENESNERS, SAFNMAERE, ARSEHERK. £47NFMES
HEHRERNEEREETNXER, BOLEERNRME, R MBE 4 RIS,
REAAWEE, NTRERR .

AXBHTERBDEMERTE 04~0.5MPa 2 [8] (80°CH), FMEERITELR, B
B D EEREAE 04~0.5MPa 28] (80°CH) FIEREMMAR. FHFREmMA
BEXHRHERR R, DMENEEETX M,

21 K
211 EREH

SRR ERL PR 85 Bl E(3-1, 1-0, 200 H). BURMEE(1-0). E®RGE-1, 1-0), H
J(200 H). E=EH200 H)F 80 HRA (180 H).

2.1.2  AEEHISS AR A

# 2.1 fARKH
Table 2.1 The taphole clay formula
BEr 85 ML BRGE iR Ak 4HAz=8 LTRAE
R 31 10 200H 1-0 3-1 10 2008 200FH 180H
M%) 22 13 18 3 7 8 15 8 6

F 2.1 HSWRFTRAR . %% 2.1 i, SR 18%, 19%F 20% KI5 £ %
HIBUATE, HIET S8R 10 280, AFMNREMBHE RSN, BERER 55C,
TRERT R A 40 2344,

FRE 500g MR FERAER R, REP—MIBDEESNE HRKEZET
WE 24 P, RIBBANEA D4 2FE 80°C X30min. 100°C X 30min. 120°C X 30min /&
NEDHEAE.

% S0°CRR A IR, SeREET 160mm X 40mm X 40mm IR PSR,
EXASE, RETE, HATE, RERESBTHRE. 1350CX3n#REE, RANZE
=, KEBIRCYB/T 4196-2009 FiFHTKER” MEFRFFTHE. BRAEE. &%
JERTIEL K ALO;FICEE.
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B 2.1 A 18, 19, 20%MAmM AR D EHE & 2.2 AEAEMMARREERZBLE
Fig. 2.1 The Marshall values of taphole clay of Fig. 2.2 The linear expansion of taphole clay
different addition amount of coal tar with different addition amount of coal tar
B 2.1 AN 18.19.20%F1 £ FI B 7E 80°C X 30min. 100°C X 30min. 120°C X 30min
PO BEENBNDEE, G 2.1 75, BRDEMEE 04~0.5MPa ZHFiEHLERE
WIMARR 19%. FEEEMMAZRSEM, BRDEERKER, MEHKKRR, e
.

222 BEEFTHE

B 2.2 A 18, 19, 20%HAEM ARG LZNE, BB 2.1 M, BEEHR
MAEREI, BRNERELRDEEK. KBRUEGAHIEE, NEEERPE.

YATR“YB/T 4196-2009 ik FH B M "F PN-1. PN-2. PN-3 MR K& HEER
ARADTEL5% £1.5%F1£1.0%, T RARERAE=HARKEERBUEETTHES
2 BB R EK .
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Fig. 2.3 The apparent porosity of taphole clay Fig. 2.4 The bulk density of taphole clay with

with different addition amount of coal tar different addition amount of coal tar

B 23 MERESAZEEMMARKXRNE, hE 234, HEEBMARN
i, BWRRESARLERN, FEX, BUBEERK.

B 2.4 hEREREESEMMARRXRIE, HE 2470, BEERMAERR
win, BENEREREEEK, FRED, ZREBEAK.

SENERSIEPERBRA, ERATIYE. FREKKRETEERZE R ALO; A
Si0; RNAEFFERAE RSB IRE T S & BRI E R RGE R

YRRR“YB/T 4196-2009 i ALK MR PN-1. PN-2. PN-3 R HABE EER
ARAKRFETF 1.65gem’s 1.70g/em’ M 1.80g/em’s AR SR A= =SB RO PR 2 1A 3
THREBFES 3 KT 1.8g/em’ HEX.

224 EBYUHTRBENR K5

B 2.5 AEYE 1350C X3h REFRHZERNTRESERMARRXREL, G
2.5 T4, PEEAMMARKEM, BRATITREKKER.

RTHRE FERPWE G RRRERRYE, RiAmEREmE).

B 2.6 HJEYE 1350°C X 3h B& FER HZH RN ERE SHEMMARK KR ML, HE
2.6 W[40, FEEAEMMARKMEM, WRNERFITRELEER, FRAD. A 19%EiH
FEE KT ERER . TR E T HAREEREERN.

YAAT “YB/T 41962009 R4 FFAKMEYE” # PN-1. PN-2. PN-3 BIfRIR K R EE
RABIAKTFET 8MPa. 10MPa Al 15MPa, ARSERAEFHAEHMRIEBIE K,
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& 2.5 RFE&MMARKAR KGR
Fig. 2.5 The flexural strength of taphole clay with

different addition amount of coal tar

B 2.6 AR MR KT R
Fig. 2.6 The compression strength of taphole

clay with different addition amount of coal tar
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2.7 RRBHMARKERN ALO; 5 &
Fig.2.7 The Al,0; content of taphole clay with

Bl 2.8 FRAMMARMARN C AR
Fig.2.8 The C content of taphole clay with

different addition amount of coal tar different addition amount of coal tar

B 2.7 AR ALO; AR EEMMARNMXRME, hl 2.7 T4, MEEHIMARK
i, BRH ALO: FRERK, AR, TIBEMRAD.

&l 2.8 A C ERSAMMARNXAME, hE 2.8 W4, MEEMMARKEY
m, ERKCEREHAR, TUBERD,

BMEARTRLSE, WNTHEEF CANNTE. EMAERS, BRELS,
FHCHEAEREM, ARO NESAERLD. MBTERBRKNFER SHRELFRE
f—/E4r, BETIHX AI203 fIC S BEWER.

18F5“YB/T 4196-2009 H4*FTC/K/EY"H PN-1. PN-2. PN-3 KR M ALO; S BE
RABAKRTFET 20%. 25%H 30%, SiC/C SEBERWIKNT 30%. BRI
TR ALO: FEZE TIEHER, C ABRRAIRIFER (ZREFHRMA SiC, 2%



$U TR RXAEK T B2

ST BANIETR AR SiC & BRI,
23 KEPG

() RHMARNERNEELHEE, SRMARBX, HREESLET.

Q) BHAEMARNBRKGEERBUE, BAAE, AEHE, ALO;AENCAE
RIEED.

(3) BTN B K8 SRR R BT R

@) AXFRER RBSOHARFRARM D EE, FLRBEANHFRMA. £
BB REEENARR “YB/T 4196-2009 i TKMAVE MER, HIARNIZE B+
e,
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BT R TR R 2 AR R Y TS

e h B SRAMRGUARE BN, BT RENREERNEHERENR, &
TE—E, FEMANESHRNRTRAR, SHAEFWAREEZLER, AR
E. AESEIREEHFMF, BLEREHERMARZUMERE.

RARRFFRRKRERRY —HERRK RIS TREY. EVETR
WX, HHRERKSEREKSRLR, MARKAETREEKENREE. KELR
B, AEHRIFERRAMARRMNE, $1E RGN R IO A R BB R
3, BEERNEHMARNERE, NTRFAREENREN. EhRmBRENETE
Bk, RGO A —ERRmae, BmRTRAT, FRLRRRANEKR
B R PRI

31 LR
311 SERER

AZRFRRIMAE ERMR S BRKRAE . BB RE R 6~10.
312 TRIHE

R 2.1 FIAEH, A 05%R Bk, AN 18%, 19%F 20% K £ M %
HIRETR, HIKE 500g BT RME, REBRARAE TS H{RE 80°C X30min. 100°C X
30min. 120°C X30min FRELE(E.

&R 2.1 Fiafids, M 1%EBAKM IR, 450N 18%, 19%F1 20% (548 A%
BRI, HIRE 500g MEER AR, AEBANEMLFIRE 80°C X30min, 100°C X
30min. 120°C X30min FAEDEE.

32 HAREGR5E
321 HERmR RN AR BRI W

B 3.1, B 3.2 M 3.3 AT 0.5%= R g 5 B4 AI7E 80°C X30min, 100C
X30min, 120°C X30min #AEELEEHSEMMARKXRNL. HE 3.1, B3.2 08
33 W4, HEEMMARMNEN, RESEEESEE. MARRERENEENDE
BERRLIEES X BAR /N, MARRMM IR T REBEEN EhEURE, BERE
BRI EHRS.

BRI AR E R AR —ENEEN. EEHNMARRSHRER, &R
BCKB AN, BE TARDSEENER: FEBNIARRON, BREREEESS SR
—EMEEY, FRARMNEEETRE: NTESSLRETREDREMERNAR
FIRAIEE .
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Fig.3.1 The Marshall value of taphole clay with Fig.3.2 The Marshall value of taphole clay with
different addition amount of coal tar after 80°C different addition amount of coal tar after 100°C

%30min heat treatment x30min heat treatment
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