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Analysis of tar from co-coking of coal with waste tyre
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Abstract; The components of tar derived from co-coking of coal with waste tyre were analyzed by
using GC-MS technique, and the effect waste tyre and its quality on tar yield from co-coking were
investigated. Results showed that the tar components from tyre individual coking are acyclic, alicyclic
and aromatic hydrocarbons with carbon numbers from 6 to 11. A “synergistic action” was observed
during co-coking of coal with waste tyre, both tar yield and contents of phenols and esters in the tar
were obviously affected when adding 3% waste tyre in blended coal. At same conditions, the particle
size of waste tyre showed effect on the yield and quantity of tar, while the proportion of main

components in the tar was slightly affected.

Key words: tar; GC-MS; co-coking; waste tyre; blended coal

RESFEFEMNRIBRG PSR
B, REMECEMBFANH ISR ZXR
&, BREAREHEAR —FHARNALETR
2z~ BETERRIEEEH OETRIERIR
B, TESSHESB =B KRR R E
BNRRB D,

HmEERe (BEL) BEIER. EE5RN
BAMMEAEES, RRBAW-D5EEERR
WA 4. A HEECS R LR A &k
THRENRE, BEERSHEILENL, ATTER
SR G MR S AL AT B IR AL R A

BN, ERHAEENHRRS Y,
MEELECERPITHAEBNEFEL. FAR

B, A 19~3%K R RSELELN, £R
HFIWERAE TR, RRARKAERS. FHit, X5
REAF A ERREEREENTRET AR
b, SERERRE XS INETETHHR, B
LI ARG WA 3RS 97% i 3t &
WS EMEITHR. BRETFAEHRSERK
BART, REEMMENER=G, FRBL
HER R,
ALRARAER-FERREAR (gas

Wi B8 2009-12-16; ¥ BME: 2010-01-19.

F—fEBET: NE (1962—), &, WL, BER, FTENRXE
B ITHRNESERADEAAARENH AT . Email
x.livxia@gmail.com.



» 1572« A T

Bt ;22 2010 % 29 %

chromatography-mass spectrometry, GC-MS) . B
#l 2 kg AL RZENEL T mBRAELTE, BEL
HEPHERNZ—18 CREETBABBEETSE
JEREIE, FXEMHET GC-MS RE, Sk
EAWCE, LU0 E B B IR AL I Tk
FA$R BLALRAK I o

1 L

1.1 HR5&

ERHFARAENEERESIERFERE
BREBRRE 2kg P RB KB LM, HEHKNT
WA AR TGRSR 1. RHIKENERR
BIEK 2, RREMERESATRARE 1"/ 2"t
RS,

F1 REBIUVS TR
Tks 1% TR %
K ERS RS BEEm W OE f OH OBR
KM 764 2045 963 6228 7428 4.55 8.68 1.19 0.87

.1

KRB 055 6265 7.07 2973 81.66 7.23 9.54 0.65 0.92

*2 KEHRME LRINE

& B PN /mm
1 IBEERHE +9T%ECHE dwt >085
2 3BBRI +91%MKE dwr <020
3 100% 848 dpc<3 (5 80%)
4 100% /3 56 0.20 < dwr < 0.85
12 2kg L3

2kg ZEMEN LRKBEREHBERE. &
BHRFRR. RRRZE. AHRESIMHERGEH,
RE 1. SRPE TR RER 3RS

97 %ELIEIL AL S B I R
10
—— o F1ZCQ-1A
o 8 7
i L ——— ="

[ |

B1 2kg P REHER
1—RlE: 2B, 3MRIA R, 4— BN,
STTRARRE: 6—WHIE: TR S—ETS
HHBIY: —HHARIT: 10—SERRES

LREM: RERE T ESInBEIE, R
A EsERNT PR =BT RRFEES, B
2~4 ‘C/min KFHEEEHZHEFAF 300 C. fHiE
40 min, HFHEF 500 C. 15 30 min, BEFE
3| 850 'C. 18R 30 min. ZHIPHEEEXT) 850 C
B, fPoOEE GRAGEE) AT 1000 C.
1.3 £H GC-MS S8 &4

F|F%E Perkin Elmer 2 A=) GC/MS fa-
FUBRFR Sy A A 38 0 52 2 kg BEALSER W SR AE T O A0 4
FAEXN &8 SEEERA SE-30 M A HEHEH,
K50 m, B2202 mm. AEEERER: BFEFH
iR, HE 70 'C, 16 3 min, HLL 3 C/min AZE
300 C, fHif 50 min; B AES, & | mL/min;
B OWRE 300 C; R KT R 33~600 amu;
RGGRIBGGHERRE, HHER 04 0L; 2R
X 16: 1.2,
14 HiELERZ

ERPE—HSIHENTENEERAR
MR, BIA GC-MS Bl &b —
SE HO4H 53 70 TR 1 I o (e TR o RS IS R B A v
AHEEBRAE . AARERARX (D .

=L x100% )
2F
1
AP, i RERTELS, =1, 2, 3, -,

F R,

AR () EESMEmPER. K. BXE,
THZE B BB ZFB. ZRHERAFRE,
34 50 {FAUEY.

2 HR53%®

2.1 2kg RUKREBUEIT

KM BOREMAEL KRR 3RERIR S
RS ARl Rt R % 3 B,

&3 W, KRiSREEL, KRREM
R AR D RN 8.5 15, 4

£3 BHILHEE

&5 o gl %
iy 3%+ %R 8.01
2 I%ERIA+ITHRER 8.10
3 100%K 4% 6.60
4 100% 838 B 55.87




EEE

IE%: REHSEEEMEMNMT <1573+

B 3RRAREFAEN, EHKERR
22.7%, RAFMERRTHRSILEAERTE.
22 BERRs (4Y) #EmES

ERHERE (0.2~0.85 mm) BIL 2 kg £4L
TEAEEH»EREMLER, £ GC-MS RllEE
BASHEER, wE 2w,

14.40 24.43
10.37/19.08/ 27,4035 04 4 g4

10.00 20.00 30.00 40.00 50.00 60.00 70.00
18] /min

B2 REHRIK AR GEHE

BRI K5 B i s AR A AR v ) A
SRR, BHREMERWAEY, ZHEABZA Y
A5 B EN67%, FEHEMEBEERYR.
FHERBASTIHAS BEN4%. FHR, ZE.
ZHE, PLEALEELYREBMST%, TH
RERREMED S ELXY TS EBM25%:
i, BREET, HBRALSH_-HLREN8%, &
AP BB KI34%, HHCHe (1,88 46, B
205 HH I E) 5 8.55 minZ ) GATHIHHA D B EK
20%, &EERI8%.

FRIBGC-MSKY I 5 £ £ 4k gL i 4 43 B4k &
FRPFEBRER 5 HET SRR UG L, W
E3fTR. ERAERRAERH S EEHCH~Cy
BB T, BRIBERFRRE1000 CHI&UALHE
JEF R TR, HHCo f5rFEHACH e
BIRE 46, RBEHRIRRERTE S _E.
23 ERKEREHELERES

5k Hmn LR &4 T, BEEMR
(3%), BRI LA 3% M AN RERA
SN EELE 4.

& 4 TR, TR EAERAS P, K
BLtth 3RBRE R SRR IL AR E B B iR Bl
B BRK, BR, B, BRE. ERSYARL,
Hofapigk. K&, BR=HFANCHHZALE
BH 69%2 L. Eik, Hin 3%55RERRFAECHE
5 R A A S R E M.

40
B
30
I Cc
§
ﬁ 20 F
=
A
10 D
F G gy
0 | 1. 1.
()KL AR 7
18
1]

15F
8 12r
]
K 9
i
& |,

/N
) S i g-t
0r 0000 o

5. 1‘0 ]‘5 2]0 25
amu
O BB

B3 g EmAs RS 7
A—EHi%: B—AEHEE; C—%2K; D—%¥%: B
F—EX%: G—Hi%: H—®%

Reoll! ! asl

111

A4 Eﬁﬁ@%#ﬁ%%ﬂ%ﬁﬁmﬁﬁiﬁﬁ

HE S0 B +97% A0 3T 100% A0
A—PEi%: B—H rm C—#2%; D—M%: E—%%; F—H%;
G—H¥%: H—3K, —a¥: J—JE%: KRk L—FHH

HE 4 BAEH, REPIA 3DEKRIELE
o, XEmTEAMENERRAAFRKTME, B
. BBIFASE—EREM, KEMRIGH%
Ay FTREMAO BT BESHRSKH}F
KOFESEHBRASBRSTEES>ERSER>
Jeise .

HFERIMETZEMBKR, ZHFIEER
e AL BT A R R, ZERCHR AR



* 1574 « (4 T

i#t & 2010 F% 29 %

iR SR B RK 3.7%, TERELELER
TH GO EHRER 7.8%, SECHERMANE
t, ByEREEA—FLUL, RARRRRENS
FETEMIBEEFHUNEMTRRAS, Bt
FUAFERERTRAMR. ZRREREER
RARR IR, HIEARE RO TSR M
SEL, ERBRATHIAMES SATRES S
ERM®, #HELELEUTETHRKERET
(#4400 CTF), REMFREATANFMBEN
e, BHRERREBETTHRAOBRERDE—
PRGE, WRMETKMER, SBHERREZT
TR R . R B G B I
B, ERAENEKRI SRR RS
BEAMR: R SREELERPERLR
A 16.8%, WAEEAMENMFTBERTESE
T 8%. BTHRE. BRMM TR TR, H
RANIEARFHIE, EHEHX & EFHY
7%, BB SRS AL AR RN, Tk
it SRl R S SRR e

HU LR, HEME SR BRERE,
FHRERREAERER S THRERNEL, B
B B SRR AR o B A 2R A R RERRNE
W, MNBHEREE.
24 ERRR AN RERY RIS RN
¥

MEREMTHEFEEER, RinFE—EK
(3%) ARKARRIRR ISR SR T3,
ERFRIBBRAER KI5 B LRE R
BEMBRER, %RLESFE 6.

HmE 5 AR, ARNEHERESRELEL
AR BRI RO B AR AL AR R AR, (B

Ms BEHRREENEEARIEREE FiF
ARRHASKEKBRD KR

1" BEREEAE $0o0 85mm: W* BERCH

Fi < 20 mm; W3° 100RALEE

D K

I il a ! Ll

Bl6 BRLBBBhesEbfREmimnEn
1* BEe kL E>0.85 mm: W2° BEAEHRLE<0.20 mm; W3* 100% R A
A—fElie; B—RRHE: C—%%; D8k E—%K;, F—EB%
G—%4: H—4E¥: 1—E¥: 182 KK L—%KH%
M—#i; N—H#%

RIEBBHREAR, EhlEEnteRE. &
RIEBRBRZ/NT 0.20 mm KL B &K
RERECEMAL, WML 45%, MR
T 0.85 mm S BN MEMKEE MY 39%,
WHPMRRHERERRSREXELERAT
v Pz S8

HE 6 AW, RRMBBRAN LA R
P RAF T ENEWAR. BEERRBRER K
Wb, EPRETRE, KR, BB, EHRK, Bk
FIHRRN, KA EHEMERCE RN 2ELR
SRgmitEn s Rgml, miglg.
K, EEK BAETERD. lPRFASFEE,
BRMEE, 1A 2" A A 3y b ARG AR A v )
KAN SR, FHRFEEEHBHATN 8.5%H
8.7%; BEMANIERK. BEE. AAFTLHNEE,
1R 2F RS 4 B I R A AR S A A
2.93%. 8.14%; £ 1"MEMEERPERAN L ERA
HEEK 5.6%, 7 2HHPRFEAS L ERASH
BK0.6%. BLEH, HEAERBRLIFEER
B2, B4 T 0.20 mm RiEERRE, L&
A i 2 AR PR

SBEmR R EZ R IRBUR LR
FEHREMTRER: A TERBRRAELEERIK
FTREBRMORE. LFIN/MBRERRRN, K
BRI R R ELE A R AR R, B RS 4
BT ER AR, Ry SE BB R T
15, Byt LT B MUtE Rtk
B, Hmasm Mg i g i R 8, W
Xt AR A Bk A A B AT A 4 T
5 AR REPSRERSE AT EmS



F8H

XIE%: FEiih SRR T

<1575«

FHSTFRYAMNRS, HERMNEFHH
K g, BfiEEns FREREFUOR
MHLEWK, SBHERLEGYHEE, W2 EmiE
SRR 1M SRR S B R TR
B E L EREANFE, SRR REL
ERAREE, THRRS R LB — 5 RN AR
Brfie, BESBUENR (FERAEMERL). B
KA KRR D, T BEREHR KR m. H ik,
FEFEIN/D T 0.20 mm FORLR I 6 3L AL 1 ARy
JRACTEFE AR
25 B SRAERNHAEERYM
AP ALEUNERI S ERAEE
R, BSIA LR A S LR R RERS, B

B ERR SHEARANRERTHEER, £5R
A REFERR RN, NILEL LA
wELA (2).

Yu=3%xYﬁ+97%de 2)

AP, Y AN T &AL LR E
WH, %: Yo HERIBMELEME A LR
BR, %; Yo N IAHERIEMN AR Z AL LR
#Z, %,

ERMERIR RERERELREZmM, N
B fa st A AR B R R Y S A SRR R R H
BIRSAR . BRLL 1R RSk bR S 1,
KX () HERERESLRENLE 4

x4 FN3%RERRERFREURRESTNELLE B %
2 Frped 28 2 F% B% B3 X B 52 L
LME 1.3704 0.4628 2.1693 0.7847 1.6944 0.1212 0.9950 7.6237
Hitld 1.1926 0.8131 2.0216 0.2902 1.5023 0.1536 0.5612 6.5346
LR - 0.1778 —0.3603 0.1477 0.4945 0.1921 —0.0324 0.4338 1.0891
B 4 AR, HEFEHFM IeERRMEN, K s = % &

B SERRUCR LB RN 1.1%, HELH
WK 15%, ZERRIKEESERIIHRNHE
IR AEAREAE A, BIUM RN, B Nn S Aefufe
R RF R, WO RSN IR A
AW AEAR, KhRmtBmE, #MEye
RZEMBEARE.

3 % #

(D) BRIE 2 kg BT ZHEER MR
8. ERiEm T ERS BN, BERE. K
KMBEFAR, SHBEEEPE Co~Cur HIF
SR AL T AR

(2) B-ERMAEMEMAN UKL, BER
FemiRAE, BIBUEEmBERL. SELTRE
PREMFIMA, H¥NR IR AmR R (F
R REENEREAE) o RBNEE LW
X, WmRAS, EHESEENHE.

(3) BRI ERR RN SRR A
HlE, FEHenTEATTR. HPRmAS
T 020 mm Bk RILAENL, HEMERE
BRI,

1] Bzfs. ERSMERSRGEFAIRD]. 3K I, 2006, 26
(12) : 715-717.

2] BEES. /K, U % ERHRIERImBA Kb HNAN
R L TEERE, 2007, 26 (1) : 13-17.

B) & BHE GRE ERERSEEEUERRITRMIUL. %
4L, 2005, 28 T .« 73-75.

[4] Fg%, B, kET. ERNERE DR AN KRR
BEALFEM, 2003, 31 (6) : 89-94,

[5] Benallal B, Roy C, Pakdel H. Characterization of pyrolytic light
naphatha from vaccum pyrolysis of used tyres comparison with
petroleum naphatha(J]. Fuel, 1995, 74 (1): 1589-1594.

(6] ERE, HEW, XifeF. BRI MARSHE B
MEMLEEMR, 2000, 28 (6) : 537-541.

71 X%, BB kEE % HERRRERARSENTYRE
IBFR(I]. 8k, 2006, 41 (6): 17-21.

[8) B#tIE, ZEHRK, A REKRTE-EERICAMBERRT T
BRI SRR, 1998 (4): 62-66.

9] Z&. FHE, il KRR ESBIRRD. REHL
23R, 2001, 29 (6): 557-560.

[10] Cypers R, Bettens B. Production of benzoles and active carbon from
waste rubber and plastic materials by means of pyrolysis with
simultaneous post-cracking|{M}//Fereno G L, Maniatis K, Buekens A,
Bridgwater (Eds.) A V. Prolysis and Gasification, Elsevier Applied
Science, London, 1989.



