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B+H4BER. PVCHRM— BT AT NED 2 E—BB (<600K) RIEHEESR
BT EEKEELENLR, ﬁi%ﬁkﬁﬂtiﬁﬁ%%%%#mﬁﬁﬁ, X—HBE
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XTREYRERIRE, BHEBRERS K ERIELL:

fla)=(1-a)" (2)
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Horowitz 5 Metzgerm T
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dt) - Ina X TAFE.
Reich & Levil® SR AN F AR5
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ST JFCRR A IS AR BALA PVC Rk, BEERE RSB 100110 B .

B P AR HC RAMBRB A ERNE. {ERBPHESTERA=ZAKRR
Peg e .

HE 58 K i DuPong 1090 #4 K, BEZKMHF: N, i 30ml min~'; EIHEEF
50C, BARE 600C; MMHEELFH S5, 10, 15, 20C min'.

3 HREITE

3.1 AFFHRERT PVC BFBAEL/

B REARMAERTEIM TG-DIG thek. HE 1 TLIER, PVCABFEMN
MREHB, BB BTE 250C—350CHERN, RNHEEBDTH65%, K=y
FERHCOURDENE; Z£>40CHRET, TURERBFE _IEEBTHNER, KA
YEEH LY 8%, TEEPVCEKBHOBEERMETRHiE— S AMR.
500C—600CHEENEREARNELEL, WERAREA YL 7%. HE 1H DTG &N
AWM AT AESE PVC AB BN EB B AN B, FBEMEEMRER (5, 10, 15,
20C-min~') WHE, PVCHERSBBERR, REF-NRINBEXRERTMHER
B A E RS (281.4, 294, 301, 306.7C).

140} (A)!1.05mg, 5C +min"’ (B)10.84mg, 10C *min"?!
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32110 28.97%(3.02mg)
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Fig. 1 TG-DTG curves of PVC pyrolysis at different heating rates
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3.2 BIHESEHHT

R Friedman!> ® 354047 TG &R E B/ % REME 2 F/R . Friedman ¥ AE S R F
TERBREEMf (o) = (1-a)"WHNEFE, HEAFRMBERTH TC sk, 7
HHREMEARE, RNEK. Bl 2 (£) ATUES, EHEBIET, FE&A88HM
XUER, BB HEKEAYT, B2 (F) IHEBRMEE N 1.22. REHn#E
REGTRIANELE, RNERERNE]L. HRI1TUEY, PVCRARE—HEBER
— & L.

(1)ﬂ=0312 (2)a=0468 y=42.3+1.221_
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Fig.2 Relationship obtained by Friedman’s method (left) for estimation of E; (right) for estimation of n and A

F1 Friedman T TG Hy LB 4R
Table 1 Kinetic constants determined by Friedman method

Hn#GE A /C o min ! 51 BB /k) - min ! LATE & InA
5 211.6 1.22 4.7
10 190.0 1.04 39.7
15 193.8 0.98 32.1
20 183.1 1.02 33.4

A 3 A Horowitzl 32 I 78, BRI A —KKRBL, In [-In (1-4a)]
%t T- T, 4@ (B=5C min~!, n=1.0), MBRREH, BIAYNZR—HR. 452K
FEABTHEAERFRNER, B, RHEEN 1| WEEREREK. Chaterjiee!® 3 5
Friedman > SV 353 00, %582 E 4 Fim, ARBREMETHES.

L M 2.0 ~(1)a =0.312
1.0 .:“f’ého tax o (2)a=0.468
- y=t. . £ §ol3a=0.623
s 05F R=0.98 o (4)a=0.779
- = (5)a =0.933
Z o.of T 0
£ 5 (1)
Lok E-LoOf \ @
n=1.0
- Lo '’ -2.0 MS)I ) 1 )
~60 -S5O 40 —30 -20 - 10 0 1.60 1.65 1.70 1.75 1.80 1.85
T-T 1/ T(x10%)

3 Horowiz X EH

Relationship obtained by Horowitz’s method ~ Fig. 4

B4 Chaterjiee X FHE
Relationship obtained by Chaterjiee’s method
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B S5FfE6 (T,=281.4C, n=1.0) 25 2MHIE Reich, Krevelen'®* 3EBBIM XK
B, M ERBRERMNEE N 1. NIBERXE, IBgsilE—EL& L, BRIt
AR MERE R 1 HBRRER.

6.46
~0.25¢ Van Krevelen
' Reich & Levi 6.44 (= y=6.2934+0.05073x
y=11.71-6.84x =
-0 35 6.42 | R=0.98

R=0.99

In[ —In(1-4a)]

lg[ln(Wy/w)]

~0.45}
~0 ssk 6.38}
st —d 11 11X 6.36| 1 i
"71.751.76 1.77 1.78 1.79 1.80 1 .81 0 0.5 1.0 1.5 2.0 2.5 3.0
1/ T(x10%) InT
B 5 Reick :XEHE B6 KrevelenBXEHE

Fig. 5 Relationship obtained by Reich’s method ~ Fig. 6 Relationship obtained by Van Krevelen’s method

B 7 B Doyle? 3k, @it 1g8 ¥ /T FifEE, MIBHABHALMEA B HE
1LRE.

1.1 F Doyle
1.0 ¥y=12.79+7.655x
o9 b R=099
@ 0.8F
¥ 0.7
"o} .
0.5

e

0.4 - - . 4
1.72 1.74 1.76 1.78 1.80 1.82
1/T(x10°)

7 Doyle X R
Fig. 7 Relationship obtained by Doyle’s method

MU E&BALIE S, FEFRAMIMRERBLEN, PVCH K BBRRALEE—
BRAL, X SHEMOBER—. B Doyle Xk SHATHITH LB LA E X

2R3 B

®2 KA Doyle iiitH HHEEE (E)
Table 2 Activation energies determined by Doyle method

a E/KJ*mol ™! R
0.312 ' 139.4 0.98
0.468 124.1 0.99
0.623 111.7 0.97

0.779 132.6 0.97
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Table 3 Activation energies calculated using several differential kinetic methods

St & /C + min ! Horowitz & Metzger Reich & Levi Chaterjiee Van Krevelen

5 106.4 131.0 211.4 2433

10 109.2 130.5 189.9 216.0

15 155.9 133.4 193.7 188.4

20 203.6 131.3 183.0 179.8

M&2MRITUESL, EREHABRER (5—10C mn~') F, B Horowitzl
BEMRERNEL R, BHEARERNK—SRE, HERETEER
K, VLB TR R B K. B Van Krevelen'® 0 5 Chateljiee[s’ 1y 18 B (1% 1k
BE (CFH R 190k mol™") BTHEFE, BHEABREENERELAEEF THNSG
#, b, Friedman®® (BIERE 1) 5 Chateriee LR +4—%, EHERE RH
MARTAER, FRZAETEANERREA LS. HLILZ T Reich!® 5 Doyle!?
HEBME L REREE (130 kJ-mol 1), X533k B HE M BB R — B
(130170 kJ*mol '), MEZABERFLREZHNEWMB /. Hit, MItEHEHE.
HEEENAENRETREERE, AR A Doyle! & Reich!® 3 # 17 PVC #4#
BRANNFSEH KRB AERTE. NZBEE, ULBERARELENTEEAH
THEM, HE—SHFEEMRERTRIKEASHHNFESEORBEEEW.

3.3 RORALE A R
A ME LW R B LE, Sestak #1 Berggem!?! & Sataval®! € 453 1R 47 #9336 .

BRBSHERA(x) = ke R, g(a) = | do/fla) SEAE PR X, 057

BHEEH, In g(a)5 UTREELRXR; RIMNBRRMEB N1, Wf (o) =1-a,
Mg (a) =-In (1-a).

B8 RIBIEHEEINHNFESRE, A, niTEHRNEL TG M5 LR TG ML
MtE. B9 Rng(a)5I/THXRRE. HE8AILIF L, b TC th& 5HiE TC th&
AEEBREMNBESEE. BINTUEI In g(e)5 /T 2LHXR, WHRIFTRRHN
PUEIE®, PVCMMEIRES N B HN: -In (1-a) =k.
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B9 Ingla)-1/T, XRME
Fig.9 Relationship between In g(a) and T,

8 HiP TG %k 5 LR TG il L i L
Fig. 8 Comparison of experimental and theoretical TG curve
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PVC PREEFTH B, PVCHRERFIEESE —H B (250—300°C) LL HCl Wik
RBEHHE. £ 300CARFIRB AN ERE, MAEERN PVCHRIEAELW. shh*
SR, PVCRARE BRI —FRN. BESNMEAR -In (1-a) =k HER.
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STUDY ON THE TREATMENT AND RECOVERY AS RESOURCE OF
PVC WASTE: (1) KINETIC ANALYSIS OF PVC
PYROLYSIS DECHLORINATION

Ma Shibai Yin Jianjun Lu Jun Gao Jinsheng
(East China University of Science and Technology, Shanghai, 200237)

ABSTRACT
The pyrolysis dechlorination of PVC ( polyvinyl chloride) was studied by using thermo-
gravimetric technique. The kinetic parameters such as activation energies, reaction orders and pre-
exponential factors under nitrogen atmosphere were calculated by applying various integral and diffe-
rential methods. The results showed that the PVC thermal degradation is a two-step process. The
first step mainly involves dechlorination of the polymers. HCI is the main volatile product and this
reaction can be seen as a first-order reaction.

Keywords: PVC, pyrolysis, dechlorination, thermogravimetric.



