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TEMXNE PVCREREENEMEEZITA, R ENEEEREIH
B A RA ZSM-5 BT RCR . S50 MARIR A EL, ZSM-5 1L Fntr T M8
RMNVIEZE, FHEIMEA SR8, BEEAF LR RERE, %
FALYIH I @ -FeOOH M Fes;04 RBEURMBABE, SBHENARERE
5000ppm EAF, HEAJLEARE#AESR.

weJe, dilE T UL ALO, AEIFHIFI R E S MR, HET THEE SEAFE
AT, FPVCIRGRERERNEARRITY, IRMEMES BRI HAY
EA TR SN E A R B S EAR . FEHERLMESEIFIF, Al—2Zn 4L
FIFE Al—Mg LTRSS & PVC VR SR 2 [R) B EL 47 [ A (8 L 750 0 it 0B B 7 B
fEHl. RERESEUMMRESEEANEE. 55 Al—-Co #ILFIF Al—Cu
RELL AN T PP/PVC MBI ARt B F BRI A .
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Degradation and Dechlorination of PVC-—Containi'ng Polyolefin Mixtures
Major: Polymer Chemistry and Physics
Postgraduate Tang Chao Advisor Wang Yu-Zhong

Thermal degradation of polyolefins such as poly(ethylene)(PE), poly(propylene)
(PP) and poly(styrene)(PS), and their mixtures with poly(vinyl chloride)}(PVC) at
different temperatures(420°C for PE/PVC, 380°C for PP/PVC and 360°C for
PS/PVC ) was carried out in a glass reactor under atmospheric pressure in order to
investigate the effect of PVC on the degradation of polyolefins. Compared to the
degradation of polyolefins containing no PV, the liguid product yield lowered, and
the rate of degradation decreased; the weight fraction of lighter hydrocarbons
increased for PP/PVC or BS/PVC degradation system, but decreased for PE/PVC.
Organic and inorganic chlorine compounds existed in the cracking products from
polyolefins containing PVC.

The degradation of the polyolefin mixtures was also carned out in the presence
of ZSM-5 catalyst and iron oxides as chlorine sorbents in order to investigate the
catalytic effect of ZSM-5 and dechlorination effect of iron oxides. Compared to
thermal degradation, the ZSM-5 catalyst accelerated the rate of the degradation and
lowered the boiling point (bp) of the liquid products; iron oxides ¢ -FeQOH and
Fe;04 significantly decreased the chlorine content in the oil .

In order to search out new composite catalysts that can simultaneously have
catalytic and dechlorination effect on degradation of PVC mixed polyolefins, some
new composite catalysts were prepared using Al,O3; as a carrier. Among the
composite catalysts, Al-Zn and Al-Mg catalysts could effectively reduced the
chlorine content in the oil derived from PVC mixed polyolefins. At the same time
they effectively accelerated the degradation rate of poiyolefin mixtures and lowered
the bp of the liquid products. However, other catalysts had no obvious dechlorination
effect. In addition, both Al-Co and Al-Cu catalysts had a goed catalytic effect on the

degradation of PP/PVC system.

Keywords: PVC Mixed polyolefins; degradation; dechlonnation; iron oxide;
ZSM-5 catalyst; solid composite catalyst
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MELSREEEHERNXR, &0 FHE BN EMELH RTIk, AR
g, MITITE. M REHESE S, BZANEE, TENAESHFE
Ao B EMHER, HRMES FMEREFEDIE 130,000k, REHERF
HEfFHERT 6,000k, ¥ 1 FIHERASESMXHERE, b TFEe
FFENSERN, REREWRAEEMN, B MK, BIEERSE 15,000kt
BRI, EENEEREL 20,000k, HAhEEREE 15,000kt BRI
WG ET, I 1994 EHEGIS R A 8,430kt, #HH ) 20 %A TRk,
WO, MEEZERIHEREEIAR] 1,700kt A . EHRELETERBRE~4 8
i 10kt, BB 1 %2 %, SESRIEEEFYRE 36~72k, g
Rtk B K, BHPEELHHE 3.73 %0 . itk & 0 R N7 s m
AR, URSHIFEHREKRES, -

Fel.1 1996 FHRBEI~F/ke" |
[H 7 B HE X = H & EE B E *HE 7
R E 38,600 14,660 10,870 7,740 5,200 4,950
Hxai#hX AN PEeE  wZ O &KH K &it
BRi-E 4,600 4,570 4,200 3,500 31,860 129,400

il

A LA R BAEEHEE R MR IR E R RS 3 .
B LHa 70 SRMER DR ERHARWRIA, EEREERE BRI S,
A THHEAEFFAMAETRES S FHRERA RSN EE T
O, BRARMKRYEFERS TS RHET, ££EH. Hi. RMSHo
ZREDLINEEEN. NESMFFNENAEEZR, SHERMNEFFH
BHASHNMMEERLENE. TEQHE: Wik, sOEBERNER. BEEy
BHEE (BIFrRMEaEE). MKmie L3kEl,
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1.2 FEERIEYEE
1.2.1 BRERpLEEMNC

RIBHE A EE IR (1) ®/DRIE (Reduction at the sources): (2) F4dF
F (Reuses); (3) {53 (Recycling); (4) [B[Hf (Recovery).

1.2.2 BREBHRILIE T

Hel BB R EFERERELY, ERFRERFMETRIRS, B
B E Twt.%~8wt.% . HEBRIRANEE R LU LR EE . LR
BAFH LA FEF SRfInE 1.2 fin. -

% 12 & ERETEERAGEERD

ANE R B IERR S B (%)

3 R Kk - PR E e
% [ 73 14 ~ 13

HZ& 29 68 3

i ] 60 35 5

[ 95 5 0

o R 55 35 10

2 % B .V —z
1. 1H1#

SR b T R AL PR R B B T 2y vk, AR MERMER, HE
H MAR—EHA (1) SR, FEXRE, 0%REYRAE TR, BHEF
oA — AR, RN R R I AL, R i R R, ()
FHEBRBRGERATK, BRESHETFZSHEEFIY, H405REANH
X, AREH F R, dioxin MIKIEE. BRBERMTTEER EHF T LR
EPL (3) HARIMEAERE, MWERUREREET%. HE R ERE
TAF A EESHRR, FEEENRETAGRIES B (FLER SR
SEETMET 200 E L L), FHEERRHREOIA L ERERNER, ¥EEKM
3 Bt T BRI S D SRR A




2. BT

IR N REEI AT IARE, LATRER AL B & P, A YR
g E A . BREENREMERE, ST THel, . Akt sa
%. HREFELSFEIREEHEMYRL dioxin, BMXNEY. SIS, #
KR AR, BRI, RGBT PVC e i 4 a5
(HCD) AR BERREARNNE, SREESREPT, SFaHs, =i
S EE R R VS I E B R R R RSB R L, CEANIRE,
AR — AR B W il E S Ak e a1,

3. JEERFIH ’

WERLUAM. RASSRTELRESRN, SA5WH HE O 2580,
KEMEHETLEERTHEUENE B, HXK. R 2 EEy
B 7 B R B EAEER, A IEHURENOR F AL [ R B B R . B
RE— MR E ST WR A, ELBPEARE, BEINTE M
HohErkasz, BN EER P L SR 2 M A AN ED, 2
ik R SRR RN F AL R LR SR S At 32, 2D B AR A
ARBHBRER—MHE.

1.3 BHEERZERUL

DUF 0% BT BR BRI 2H Bl B BRI SR8 o B30 17 [ (A 3 o fdy pl 3
BHERTAEE A 20%, HAPEBFIZEHD 57% (v), BEZKE (PVC) X 14% (v), B
#ZH% (PS)Y K 19% (v) M, ZEJb 5, LAY TS84} ( the municipal waste
plastics, MWP) Z1fH 46 wt.% MIE 2% (PE) (BRFREHEEEREZE (HDPE)
MEFERRILME (LDPE) ), 16 wt%RIE R (PP), 16 wt.%H] PS, 7 wt. %[
PVC, 5 wt.%H] PET, 5 wt.%H] ABS, X 5 wt. %R ER S, 8k, MWP
3 T B AL IR B 7.4 wt.%, Ho PE #l PP 5 65 wt.%, PS 4 15 wt.%, PVC 10
wt.%, PET 5 wt.%, HEREYN 5 wt.%!!

utﬁwxﬁ%ﬁﬁﬁ$wmﬁﬂnﬁ@m X4 P TAEH R T #
B, BHELER—1Tgi118 B, SERERNMERE PE. PP Ml PS BIHE, PVC
tHEHRAWELS . XEZFEA PVC B—MAFTEHHANERER, tt55%
AR TURI RS ZHEEMER B &, mEM. i, sf4a%s. g
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MR ZETIR L 60 X

P46, RIER. WA EAEFRE, AN, PVCEEFEMNNSIN T /% &,
(UNEZE. HFFH. FHBREEEAR) LIERIIFRWE. hF R < EE b aks
. BT ERE, #HE, PVCHFEHEMBERHPRESE —, 278 PVC
SEELE P B R 30,000kt

R, SHEEYHZR, & PVC IBEFEEE N TR A0
ORI, 7E 1.2 TOAR TEREEN— KL, BB\ YRES
BB — P ik, HARBEMEE G a8 E aRERE M, MERLE
AR5 S

1.3.1 PE. PP #0 PS B {H1Zp9 MR UL

MWP H]EZEH A4 PE 1 PP, Kk, A4 Sl H B kL R e
HRNERBE T Z R, XSTRTHNFEI, SRR AR
Kaminsky %% 7 PE 7 500~600°C f¥E 1 T 76 B m R gy il ym pr
&T 550°CHf, BEE/mRABEMTR, KBS ENSERILSY.,
Williams ¥%% T LDPE 7ERALR R 28T 500~700°C B F (3R R I
%), BEE R R0, W vk B9 4 4 B R b T S IR R 401 43 S0 4 189 . HDPE
T 450~500CHEE TEHMA RNV FRE, HEEBERISN, BIRER
RHAEE S, BAASMERREE. HIR LDPE IR ES S ITHE
W, WBREREZARHAENERPOHREMR. B4 FRERPHREESEE
ARZHERER, BOMENEENR DHFERLEY (5HARESMAL)
%], LDPE FJiB%¢## Cultrapyrolysis) H 0L 276 A A SRTEER B TEALER IR i 32
FIEAT THRRU 2L, A 860°CHIBIR, ET 42— i Wt A i E By
FIEIE 90wt %A, AR LBIFIE 75wt.%. McCaffrey
TEMIXHR FIFNEL S T Bl 425~450°C FHIST T LDPE Hi#h s, FEmmRe
FEREIR 82.5 %W s, K ST mKERSEZEHS .

HTARBTESR, HFE~RO>MEEIR5T, EInH R Er3mRm
NEER, BB EE R ANBERE, BT R &R0,
#oRER o IR TAE Ry T B4AE . JE AT 486100 PE F PP B 23535 Muif
H, —LRISME AR EAR T . Sakata ZEABFR T AR R M5

(semi-batch reactor) H SA 4T (BUEEESE 1L silica-alumina) X4 PE FI PP

H
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oL B R 22 TS R BR SA ML BEH R H 1 I 52 a8 28 K2 Aoy
FEER R . MITEHIS T AR EAFEEER S 2, RNAFER
(7 By A BUEAC I Be {37 PE F1 PP FEMERU A= Sh 5800, M T 8 7= i A R i 2
FEABRMAHEAAT (—Fr RS LAIEEER, W FSMD, PE 1 PP
S AR B B S R R] — PR, EBHE R 5. Ochoar &%
TIES SIS PE ALY, RRIFEE LS A B B R R
M Bronsted 2| Lewis JBRf/ F/E (Bronsted to Lewis acid site density ratio), X
i v AL B HZSM-5 AL 7710 LU M A2 IRAE 5 B 8 B R A i e fb 2 18] i T b 3R
RIBK R . MfIT1IAh PE B2 5 1K1 Bronsted BREMHELR, 58K
R LK. Ding %51 R A HZSM-5 M 4 0 E S B B
HEALTIXT PE HIBRAEFHAT T . SR ER, HZSM-5 AR SR HFRZAK,
MRMAR (WHEBE N WRELF) ERLEETHELRES Y
(hydroisomerization) BJREN . — NHBHISER 2N Z LTS B 0K~ 5
RiEE, BREASNBAE, ARSI HZSM-5 LB B R ke
5 HA 3 FH S0k, Sharratt %R R ALK K f2 88 H A% HDPE, R HZSM-5
AT, 7 350CHEBRE T, &R (FER C-Csd KT K 900wt.%.
Aguado P T2 400°C T —HEII AN R Y 2% (batch reactor) 354 5t PP,
LDPE # HDPE (RIS, WE IR E HDPE B EMEHE SR Cs-Cs
A= i (70wt.%), TIXT T LDPE F PP, S48 M B E R PR T (& 64wt %),
F ABFIE R LBE C1-Co IR 47 - MordiP B 57 22 B B R 7R 3R S 4 B
R R TS PR B R 4 o TS AR Ak . AT FRE A BY 38 44 (H-mordenite, 8:
H-Theta-1, Si/Al = 35; HZSM-5, Si/Al = 21) #4TT LDPE fJ# &8, RILH
HZSM-5 E4FIERINAHESHFEZRTELE, HEXA H-mordenite
H-Theta Ft, RIBF] Cp,-Cig DA KIS HLREL. Zhao B @ Tl H BFNH
Xt PP BEFIBERIEN, RIARKHAZREAFRGEE, MUK T RS
H, T 5HEMAE K. Cardong EREM T PP BIEULER, RHAXILBFRNELE
RFH PR LTI R O (spent equilibrium) FCC BT, SHE
G Rl P SR EAT R IR R FEAT .. BERMNIEY, NEFAaEx
B, FCCEAFIRBIFRIEFEE, BARECHFEHETEEEMLT, EaEhH
RIFHE M. Westerhout EPISEH 650~850°CHIBEAES A RN R+ % PE
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1 PP [FREHIT THH%. £ 750CH 1 YRS BERIE T PE F1 PP &R T8
AR (AR A 45 wt. % M 19 wt%), AR (R84 24 wt.% 1 45 wt. %) #l
THe, EEPIERET ZE R EG M, BRI T & r 6 AR R,
Luo % APYSR A Fe L7 SA EUFZERRIRILEK (WERH 25 %)
#4177 HDPE 1 PP RIEALFEAE, £ R B 7R SA BIAFIEES AR & P E 1 AR
BLAEF U ER AU (EREE R 400~500°C), £ S00CHK, HDPE 0
PP [&fE IR A R KT 86wt %, EAP R 02 Cs-Cyyp BRIEE{LT 8 wit.%.
Serrano Z AP B T & Fh E AR YL L FIZE 400°C T 444 PP.HDPE. LDPE
FIRGEERSYNZEN. SREAMFEESNA HMCM-41, n—HZSM-5 #H
(EEHKRBMART) fl HBeta A . HMCM-41 T EZIMAM AL E S

WERNEE, R, n—HZSM-5 FEEEHR R EE.
 MNBEZBOREECH KERE. ABIEKE, PS M9T45 PE 1 PP
KE, PS #WMBREELMEMRINS, TERLBRERN, TR
B, RUFAERIRELGERBEHE BRI TR ERE ZIETER
PR~ N EERZ. ST PE S PP, EMABSEELFAMERIEE R o, =
R RETAE, TORIWERIN. EX T PS, BEEMBRLIIMA R TS T 3 2858
{EE4E . Zhang 208 28] B R N8R T 350°C F ROELME KR, %t PS
2 F R A7) E R R REAT TR, HSERMEEAT. BistEESs
(L & B EALY R ARER TF AT T . BIRRY, EXIHENF-E
HiE, BBREAREHFDEFE . BEETE S B> H 5%,

Eﬁﬁ*ﬁtﬁ%ﬁ@%ﬁﬁﬁ%ﬂﬁ’]ﬁ&ﬂlﬂ B — R STIR T AR S BN S
BREEE, RIBEERA RN RS ERUREE A SERE, xfhEmem
IECEREG —MLE BTN T EEREA, HATTLEMERSER YT
B dFE .

W B EE R A — R I B R ERHE I T A — MR, X EpTT
i # T HZSM-5 Fi B & B RIREREAH A, R A ENERE
MES ABMBHAFEAEENEMRES, REEESENE RS TPHTHE
B4 Ng & A% PE MEM (VGO) BE, FHE SI0CHER g RF g HENL
ARE!, WO LA 1R SRR, TR X HDPE MIELEIN 10wt.%
o REBERIEE RO R, ERIEE TP KX ITE
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F—F #FHie

b, REEMFEEREZEMAZ FCC I T mEN RS SN FER
FEb sy T ECABRFER/BNES 50, FEEEDHKEENESH R
P =& Ucar % A5 A NZERE 5P R B30 T LDPE 1 PP ROSALEMR, X
A1k LDPE A PP INARIEM A, SEr~&MEl, #Er-Sn. X%
Al HZSM-5 i, LR EHEAIERREZMAEmE, BX4FH Co—Ac R
DHC—8 i, /™ fmar ik RS MER.

132 BRZEFRPERREZE YL

R ZRIERE—MRERMNTRE, BREER, SEmS IS
R FEAR A BXX — BT T @SR, FHRET EEMRE,
SRTTZE PVC MEMRLHLEE Yy — 26 B AR RIS, % E 22 FER S
FEREFRIEER . LAMEEY), BREBEHRYIRM A BECIEEENRT PVC
(BRI AR RS, SERIBCE T IORAT T HR™). —fiA%: BA PVC
M 130CHIEEME, PVC MIBMREETERBELE (HCD bk &M,
R, BEEERATE R RELEH IR BE HCL, 37 PVC 4 74 E R —
e A A SHXE, UREEHRER, MEERENTE, PVC RN IR
HEWR. PVCHMBUAHLTEE (B 1.1) mUER.

K,ﬁsﬁrﬁﬁiﬁﬁﬁﬁ

AR RN
T RIE R
PVC —» b Mt £ 44k » EEHTE
R RN T

aFARCERR, M
EFERARET R -

A FRF R G SHE

pi g
Bl PVCEBTER



IEPHINE o3 T R S A o

Knuemann F BochhomP Y BAE S 0B 515, BMET 280 CHIE —M Bl
375~530°CHI B ZFrEr, MBEE - (FEZHK HC BVE{LEES 1435
Ki/mol; &P (EEEAFFEMN. ALBFE) E1LEER 234.1K)/mol.

PVC WIREMET 47 A S & . BEIC. FIBEL =112, '3 & PVC [
RIS HEIE A E, STADHMT KRERNIE. 55K, AMTEHHNE SEE
B2 PVC BERSEEKERE L, HEMEN T HE PVC #HuEKrERA,
T R AR P = AR HCL RS B LR, T X Se B 57 o A R 2 0.« B K )
B2 5P EREIERE R, i PVC 2 FRTHITARH I E L5 E| 5
FEAE ) C=C SV R,

Bacaloglu H1 Fisch #7137 T ARIAEA T, PVC [EMEITELLFE S 1R i,
KAFETHRENTXMERRHEEN, o PVC BENENKEEENE
Y. PVC B3R R IR O AN 1, 2— £ RHAT, £hke
MERANENDZHE 1 BEPAERK HCl £@F5 75 1| BESEHES N
T2 (R, BIES TR 2PEE -/ MNOLRBAIE, X&) M
FBEEAFOETESHEREM 4, FEEK. 54, BFHFE M3 8L
RGN, HRERE, HATREEERS T 5. XHERIEM “PVC
FEERZSTOMRERAE”, LE 1.2,

1

'*y -HC

B 1.2 PVCPREREHC) AR OIMEIERNE n=0.1,2........
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Bacaloglu F1 Fisch #— stk 478 1 BE, HCl hugEss
WER L, 3—&H. Xo-FEAUET A POETEAN L 3—EERNM I,
D— EHSR B H R . AL, Troitskii Z AH BCNMR HI%ET PVC Hsoik
ghty, ERERPY, KO FHSLEREX PVC REMMSIEMBREEESHY
Bm. MmADBAN: 48XFF PVC E#EMRRR KEREE, THRM A FHEER Y
B I AR AN, EATN EES R B A R W T LLZRE . Starnes B AR : 7 PVC
WM, M EAEEEHWA RIS F O E A% HCL 1 PVC FEER
FEA T ReP oamtk ) C-Cl B F X EM NP O ESHETF. R
N 7 FE Rl

—~CH,— (CH=CH) —CHCI—CH,—
—~— —CH;— (CH=CH) —CH'CI™—CH,—
—— HCl + —CHy— (CH=CH) . —CHCI—CH,— ——etc
- PVC BRI R H B AR Fr= i, KESHFERERI A PVC 7
B A BRI E AL S B R

R H PR R TF PVC EERMPIT M. T8, KEERM (8 #1k
AT, B AP R, EEM RS W HC A S RE 25814,
HFEREBEEYHEATEBRALHTEFRESMRETGRH 7 HAOEEFR .

7 — TRl BE RIS F M0 TEAFE T X PVC #HT A AR e
WAL A 150-250°C, ERE 10 1—10Mpa, BRERAFEE=RASEBEN_S4
g, KRBT RN SHREKRE. SEBAOBEEIREN 45%, 2% KN4
B A HCL. SCEREY A48 T3 PVC BEICHERE NS k. Hhanl
At i) HCL B MU BRI A, MmN g BHA A= R EELGET
AV ERL . ZESCERERRME T X PVC BHTHRSRAE NS R, FRMNEEL T
BERIIN T L. ZEEE Tavax!PH—F I % PVC B4k EWGET 7T —T05
Y=k, XM LEERERTH EISIE (slag bath gasificatin), i Linde, A. G.7T
RHK: PVC EERMAR. BN ¥ TFETRRNEAEMN: 2 —CH,—CHCI
— 1+ 0, +HO — 2HCl+4H,+4CO, BN TH PVC By4Er=E,

-~

1.3.3 & PVCESEHMEENTRIER
NHTATR & PVC [REE R B RR T PRI TSE, B EERRE M, g
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TR AT AT EERTENENY . BREREAF—R B AR A PVC FIIIAT
ETERFR, B AR T —REE RN, FrUURE TR AT L
[P

EXTER PVC ARSI R Y, B2 AT TIE, BEREAFMR, ©F
TZH5. Horikawa % AR £ B AL 573 K-673 K EEM PVC 1R
ARHT HCL A AN A, ZEWEE 673 K-723 K HIE ST H Y
RUBERAANERBEEY . R RNESBENLD S, A xTE E mg
BRETHREAMY, PIESFAHZES, NHTEEMEAE R
20% . Imai' W4 T —Fiir A s A o BB E b 0 T 8 ph 2E 0 8 R A [ 1)
TR . TR T HCl R, BVELAYHBESES g s e
1/ . Saeki M HE T % E T PVC MEHMARYIE (CaO, CaCOs, SiO,,
AL O3 S VE) —EE, A5 AREWERN. BIETTENEHAR, %
FE R ER 1 A ] PVC FENLE AL TR &40, BEE DT BE F0 47 It &SR o o iy
wm, BERFEECERMARNAGE SN, BESARNALE Ca0, Sio,
ALO: KB SY), EREARYPT E AR, CaCO BERREZN. Unzaki
SANCHHHT —HRANREE T EeNEE. IABEAE I RME, —4
NS EN — M ERE TS EHIREE . Hashimoto Z0F4&] 4 —F B T [Elk 5%
RO RE. XHEEAE (A FEHEE O (B) BEELIEN (C)
AEH HCIRIH O (D) —APHEEE (B) — M EZEHMASHTHEBEYR, #
ZREE, AR HC ERBEFEE A RS S ST g 8 7F. Shin 2
CILERF & TR PVC BRI EAT A, XFBERIA M A PVC65%, — %%
K& (DOP) ,Ca-Zn FEGEREE B R VE R, 7EFRF HoSO4 8, 7F 250°CF
Kb 3 /0BT, MR SALEUE 100% . Endo EA IR EEAKKN &M T2
TXHM t-BuLi, n- BuLi 5| R ES4RMPVC KREITAH. EaEEETHS
RNETREFEERE, HERESERESY. HBHESIEHSIABSHPVCEH
AR R EEMBIT. ZEH#UKS (19.3MPa, 300°C), PVC A2 4.

X PVC XM REEEB LW TR F CIEW T . Ucar % A7 CHR[45]
FHF3 T PVC/PP/VGO 1 PVC/PE/VGO WIBE#E. 7F 350°CHT, PVC 524
> R o R &Y HE7E DHC-8 f77E T T 400-450°C T AR, M PVC
b B AR ok ) HCL 340 f&42 7 PE #1 PP, B AL 380 CIE B TS T
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PP/PVC B . TLiB &5 PP # PRI LA . KIH PVC AR PP H /5, BHR
RIEZRFR, EHEST PP IR R RS P A 51 inim
FY kD . BlazasZOZE 400-1000°C R EHE NS T PEPVC RS
VIR M. iTEM: PEMSERSYERNBNARKHENEREIRT
MTI806 LDPE f§F. REMIMNIRE LF, RHHEMLTBLEAD, BiE
REWFHERH PE BRESE TERHEL. i1k, REFMIMEIFAHE
Mg RN, BECHERTERS FHEMEBAFERERIR, JFrES
TR THHENB —3IH. &&T 800CH, &R FiEFIHBIREM TN
HREMIEM. {B7E 1000CH, FAEPFEHERT HFHEFERYNER.
EXTE PVC IBRAERMREHAR T, fIAXKAARRRFEMEME, T
WERN T, R T. Bockhorn 2 AUNE A% PVC/PS/PE/PAG 1R G 18
BLROE— TR ARSI T B, 7£58—20 (330°C) AqTLAE Z|
99.6% PR F A K. BEXN A FRIRALETE, 7£REFBRBERER RN S8
TR BEHBEFFIREMENERE. REH 10-15wt.%K PVC EE e, T&F
RS INE 44wt %R E 58 . BlazasZ Py 7T — 54 B (B8, . 7)),
SlRENY (Bledl. 8. F40. NE=8) RARBREX PVC RB#
TEAEM. €8 (8. %. 8) IEFXESFERNERENT (Eigkf
THEAAED BET AR EAENEE. & 8. RBRIY/SEBIHRI LA
4. Kamisky! 15| N ZRAE A3 iy B0 28 4 SRR I B S AETRAL IR R 88 e,
RRSAAPANEE, MEBHPHIBIEIKRENA 15 ppm o g B &1
F AL R FA S B FRES S MV T FE Ak, AT 3 BUPH 28 /) &1L, BT LATE MWP 3 PVC
Rk EEEA AR &, Akimoto P15t MWP HEATE #0403 UEKEUR K, SRA
—A/NET SOS316 AN —HE R R BE LU E A E, MR NERMEEE LY
& RBEBRFHT, FrefPeEREER 0 ppm. AT TEER T A7 R
HEAERN MWP BT R A &L &, Bhaskar % A ca—cC,
Fe—C F1 K,CO5-C {E 4 [ AR Bt /SR 51 B 0 R L A2 b O B SR, IR &
W Ca—C FE@FERHAIZBERMN, R TER LEBRERIN 63%. X} HE
YRR B FIAE BT B] (16 /N FMESIERIE T (250 mL/ min) F 8757 58
HB SR . B — e, TR A Ca—C E &R B FUST PVC/PP/PE/PS
{RRTE 430°C T HIBEMEHT THIR, IS5 EENM TR A BREASTE, %K
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P A1 3

B TR B T AR R R FE A ) HCL, FEEFICRINRE IR 71 % 1B AN, BE|
7 651 B R AR 7= i o A1 D3 K FH 8RB 4H 0 [ AR TR B U X ABS-B, 1 PP VR &3
ITHERBARR RN, 450CHIRET , Fe—C #5528 2 BHIRF 1 H998(9.59
wt.%), RIS, KEoHEHENA NH;, FEBREFREIEN R
TR IE MR & . Sakata £ AIE MWP MR E LS, 7 320°CLLE
MEDHAKPEMINS . XMINZRMPANZ B T HCL 5455 MWP 18 A
FISE RN, MTTERRNHRL, FE MWP BIZUFIRERE, AU R N7
¥15 PVC RN PB4 F7E, X HERMEE MWP B, BRREMER4NVE
(. Liangaiah % A8 T %S4 Fe—C BAFIXTE PVC #) MWP #5
R RS R . I ST BT R AR B HCL AT 2k 15, Sk 48R bt HCL S 44
NME gk A E AL EL . (BIRA He SE R EAURERZR MM HCl 545,

M| Fe—C #EAAFB ML IEHB LIRS . Yanik P28 T4 R (RM, Red Mud)
5T MWP @R I Em . R IIA 80% # HVGO, M SEth R &
H, & THEFE, RM XIRECHEEVNEIEEET R, /S
FPEZE 90ppm. WEK RM H1 TR99300 ( Fe-C EALFH—AS FR, BRI
HIPmh. MWP/HVGO BFF= SR RE, A Cs-Cosr 1E CoibHREIMIE, 7F
BB, thIEHRE N, S#K, E HC RERIRE RN, KRR
BHLRIRE, PdBAEm 20K, B RM BTRENBRSARENES
i, BT RETHEURE, BT HCl MESEAFIMHEELI RN, MTHS
HEAL SR REBLM{ER . Liangaiah Z APV FeCl,y / Si0; LA R M
& PVC B MWP TR RIS EIENETHIT TR Sz E
=ELA 6wt.%i, ER i EEENESRENE. FHEXMHELTITF MWP ]
i T/ERRAE AN . Bhaskar 25 APH14& B — M 458 4H 4 B B 7Y (Ca—
C), X [E R B I Th 89 B T4 430°C & & E ¥ (PP/PE/PS/PVC/ HIPS-Br:

3: 3: 2: 1. 1) BYIEHE, AR MITAER S, XML SRR
s BB R . Miranda %54 HDPE/LDPE/PP/PS 18-S YI1E 8 S IEE 1 500
CHEAN A 2Kpa BI&M T 31T T ET M. BT RELHEEE (3607C, 520
T) Pl AW HCL, 1 520°C, Q&R 99.55wt.%E 4k A HCL, Ttk 1Y
A 4.00wt.%; [FEHRT 62.0wt. %6 AESRY), WAER 311 wt.%, SR 1.0 wt.%,
B (AT R 1.2 wt.% . Tang 2 AT REMBRIEAAE S BTN 4 PVC =
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P H

TR GYEAT R @A, AIXFE & E S ECH R BT T
FIAR RAIROR -

134 SRMRES
g bR, SEUREATEAFERTERER, TU FE R R iy
A ER, SANRERE, REBAT PVC, (B4 —B-EYa % % e
LML A E T 3. B, S8 MWP MBFSUK IR F = K s
EEHIT.
1. SERBENORMBEAN, BEEERE, MLRNEE, LA
BHRRBRBRT AL BN, BRrGRRas e, SRk,
2. SEEFRABEIEEWEARMA, DA SR A T
3. MITEMSERE, BERE, DIEBREIEN Y, |

AIEOH SR PVC X RIS IEERAIR W, REH ZSM-5 b sk
T BT A AR U Y, e A B R LLEAL BB A BB I 2 & 1 b sy x
& PVC RS BN TR E R R AR B 6 - &L — R 3 A 65
5, -3k B 8 AR R AR L

13



% PVC B ERIEIZHIPEME R e 85T

F_F  PVCHRBEARERN

W+ PVC BRIET 2R, BREEH PVC WEL ZE AR a8, A% PVC
HEMBHEARM AR, FHR PVC T ERE SRR N 2 MW
AE PVC BERGEBRMEETIE. AXFH, arAS T —ariphh el
AT EEEE, BERNBUNEEERERGMIAR, SREHAR. B
IR RN B E RN TR AT R RE M e, P
RMERFER T m e R B ENHE. BIHEN R PVC M BEIZHE
AN, PVC X555 15 SR 3 B M0 B AR A = R B B T B o A A
BRI EERES,

2.1 SRIGERS
2.1.1 SRIETEBI R

LDPE (DFDC-7050), FRA4LEFEMR LA PP GEMA 13000, fbmidklis
BT PS (QLXIIB), Z k2T AVAE: PVC (SG-1), FZETT,
PVC MERETEN 56.80wt%, HATEHENN, HILFETEESSE
A 51.50wt %o

Zomtk: 2178, EEFERENSEFRAR TR HE, d5T
ZFEHE: PCL-1 B, EERERFNREBRAREEAS Gk, BTBE
vh: PHS-3C &, RlgERNEE) s AMEE: FULIYIQI-9790 &Y, HiiTHE AT
BSR4 .

212 [EEBERTIE

SCAG K A PSR A PE(10g), PP(10g), PS(10g), PE/PVC (8g/2g), PP/PVC
(8g/2g), PS/PVC(8g/2g). RGBT R ET FHERMNBFHIT, K
N ANER 30mm, K 160mm K 5 FIBEE . AHFHEN, BELRET RN
&, Wl 2.1a, . BEARBES ABAHEAMD AT, WHEMELR (LP),
£ 0.2g AL TIEE 2 g BT HEFURD 10g BB & 5 — SRR, BCE B R
Fl AR 7T R & T, W 2.1bs LS AHEMMEILET (VP), 3 0.2g {417
Y 2 g R B AR — R R VAR R 12em SO EHE LM -, Bl 1%

14




P R E A R 3

{4 50 B AR B ) R B T SH, Tl 2.01c. BB 0.2g M EWE 7 2g 43
HE THABRSMHANEER 2.1c.

WEITamE, HEABRERNEBERTHES, BERNIBERPHLL 10
C/min FERAFE 120C, HEMHEE TEE 30min DI EEAR]. FE4AER
b 7] S T s ke A LR B K, b B RS N AR B 10°C/min BT = 5%
BRNIERE. FEERNELEREE THEANHESRE THEES R, ¥
i FRKAEE, BEHANTZIRESZE (BEF) BAET S, NEAKAEK
SAEF SRR 100mL EEACIE B (RE D 0.1mol/L) Tl K & (b E S 14,
BARERESESEEYTR. RSP ARSRE ABERE, §EaIER
S, X 40min WEBRAFWE R, RNEHE.

b. ELLTHIRAR c. LTS

2.1 EHEREiEmAEETsEMRATN

2.1.3 [EEEFSmah
2.13.1 ERTFHAWE (C-NP) ¢4RZ
RIGERBARNOEZN AR, —BRRNESR, HBRNUIELH
RNVINRE W, i, RS, TR, BE, #5, B4, ERER
R, ZRFUES, RETUNRERTHESGCEIEET, BEFYEERNH
REWEYEXE T, ¥ Uemichi RIS, RZIBAE Si0,-ALO; #ELF L
RIEFTIEY, 58 S8, BERNGEARBERESY, 546 90 Fiaka,
A EaEEEMBL XM RIGIEFTHME. 5T PS HEME, TER PS HE
BN, SRELKERE, EUHITHMEBERNBERETEZLE, BF, /
AR o — FERLESE.
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¥ PVC XM EAEAMRAENER

BATRA R F tH Murata SE L EI77E, BN SAE GG A S T IF R
TR BT 4345 H1 4% C-NP(Carbon-normal Paraffin). i%EiLE RAEKIRSYLLE
frke(Normal Paraffin) ytn#Ed), LIBANHTMEEF 552N LER)EKIEF
(AR R th £k, B AR AR AR B 7 BB T AR A0 24 F IE 52 12346 25 (bp)
R R el . MR ERIR TR NHES SR, SB8EFERETFE (48
AT IEFENFHBRIE TR, Cop). BRUSHEASE - MEM KOS, HAE
LhrrREEMA. AIERFDT:

AL, OV-1 SEEER (ul): 1.5

HEH: 50m X0.2mm Bigs. FID

£ 2E8Y: Nitrogen 2K (mL/min): 30 (0.1 MPa)
BEME (mL/min): 0.08MPa = (mL/min): 300(0.3 MPa)
BEiEdE: W BE (CH: 250

FE: BRFRHiR '

FE—Br¥IREE (CC): 50, ¥WEAERE (min): 10, ZFERE (C).

50
IR E (C): 50, FHEERE (C/min): 3, LIEEE (°C): 150,

LR ARFFRTE] (min): 1

BB ¥IERER (°C): 150, YHRAFFNE] (min): 1, AREZE CC/min):

3.5, #ERKE (C): 220, #ELRFFHE (min): 120

2.1.32 RAFEHMA

FAENIEXHEAETIEEGRE USE), B9 NArE e 7
FEY=aX+b (a bAFH), Eidixbri g FIEE X (UM EZRE)
AL Y (LgM, M ASE FERKE, moll'), AMEBHEEE M, Bi&
R BT
. ¥—ERERBA RO m g)A 0.001mol. L 'NaOH, 0.2mol.L"' KNO; %
W 20mL B, BUKBESEERNEEREFELAS M, WEEFENS MK
EE(ppm)dy: (M-0.00005149) X 0.020%X35.4527 X 10°% / m,.
2. FREUDBAE LR ARSI GRA mag), FEE 20mL RYE (F 1)
RIE R TREE, SR ERABEREHFELA M, RFEESHHLE K E (ppm)

16




N PN 2 T b2 A7 &

H: (M-0.0002426) X0.020X35.4527X10%/ m, .

3. AR RE T EREAENSER: A 0.1mol. L # NaOH ¥ 100mL, Tk
AT HCL S, REERNZRYEGHE 2.50mL, 54 EEL 2.0 mol.L! B KNO;
WA 25ml, B TEWRET 250mL BEEMITER, BB EREIEL Y
M, WERSTEBEREA(E: (M-0.00005149)X10X35.4527 ; EHENFE Y
(2): (M—0.00005149) X 10X36.461.,

22 HRETE
2.2.1 PE/PVC R&H T PVC 3t PE P& ARETS 00
PE(8g)/PVC(2e)iE & R IE 12 & A PE(10g)FE S 4F BITE ¥ = F F 420°Ci#4T
PR R 2.1 RABRFTMNFE. £ PE TIRA PVC 5, HEEFRRARY)
HIBREINER, X EEREN PVC HAMBE P H L FAFMMER CEE1R%
RN EFEEY), ENTEN PE BMEAMAS, B8 R5Ga8. Wik
X B AL ZHIEEEPY, mE 21 T8, %4 PE F A PVC G, Wik
PR TLT3WLYPER 67.45wt.%, IXTTRERE N PVC HPRME =T A5 make
A HCLSE, i EBRAHF TERERIEE Y, XA RE PE/PVC 4 {45
EREREE.

Table 2.1 Product Yields of The Degradation of PE/PVC(8:2) and PE

Product yield (wt.%)

Temp.* ‘ Percnt of <
Gas Residue
(C)  Liquid (L) . d®(g/mL)  Cnp n-Cy,
(G) (R)
PE/PVC 420 67.45 22.42 10.13 0.76 12.5 47.20

PE 420 71.73 17.51 10.76 0.75 10.7 61.40

"degradation temperature. °G=100-(L+R). “Liquid density.

22 ARERAREIH BB, %R b & 3 A rE 5 A
(mL) i’Tﬂ’ﬂﬁ] (min) {ERERIEIZE, MIEDIBEMEEER G (Omin), &%
IR R IR T PEAR R MRS . MBI 2.2 ATB H, 75 R SZHT [A134 %) 200min B,

17




FF PVC TR MRS R 1

4l PE P WD MR AL R 6.2mL, {BIEMMA PVC /5, &FI[E—a,
WAEEIRH 3.8mL, RNEERE, & RAKTEM 700min ZEHZE 840min.

12 Lo e - . o e el — R P

10+

!r___ e j|
| —®—PE/PVC

Cumulative Volume/nml

0 200 400 600 B0Q 1600
Lapse Time/min

Figure 2.2 Cumulative volume of liquid products from thermal degradation of PE/PVC
and PE at 420C

%] 2.3 3 PE F1 PE/PVC M= S TR E T8 i sk, iZihs =g
PE/PVC I PE W# BB EANE. A PVC &, BRETFHHA 5, PE e
WAKT s EE 4 MTE n-Ca—n-Cyo 28], 10 PE/PVC M3 H T HF n-Ce-n-Cas 7.
8], FEn-Cy A4 LLHT, PE #PEMBBAA S ENET PE/PVC, 7En-C; B4
LLjg, Wi# PE/PVC HEEFMBMAASHENS T PE. W& 2.1 9741, A PVC
Ja,n-Cy(HHZ T IR A 2163 COUU FA K E 28 & (Percent of <n-Cjy)
B 61.40wt.%fE A 47.20wt.%. EEBT PVC BN, &k EA 45180
BHDRL, RT-FHERERFEM 107 3I0E 12.5.

B ETIAT 22 PVC, HATEGRFTIMAT 1.03g & tE. £22%
A PVC BIGleER =P T T ERNSF. X PEPVC TS ATLLER|, K34
HI(95.89wt. %) LA ALK ETUB Y, FREEP R BIRA(0.16wt.%), {Hiifhb &
IEE] 3.95wt.%, BFETHLA GRAA 2500ppm) FFHE GRE N 3600ppm).
THFAFALE, & PVC ERERIIR P4 H a8 B AT,

18
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=
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Figure 2.3 C-NP gram of liquid product from degradation of PE/PVC and PE at 420°C

Table 2.2 Distribution of Cl in the Products Obtained from the Degradation of PVC Mixed

_Polyolefins into Fuel Qil

e e M

Cl distribution (wt.%)
temp.* Cl content in oil (ppm)
. Liquid(L) gas(G)  Residue”
('C)
Inorg org. inorg. Total org. inorg. Total
PE/PVC 420 1.59 2.36 95.89 0.16 3600 2500 6100
PP/PVC 380 2.13 9.52 £8.24 0.11 13500 3000 16500
PS/PVC 360 1.82 458 9175 .85 7800 3100 10900

“degradation temperature. "Residu= 100 — (L+G)

MRAVE N EH PVC B4, MREMA PVC MEMR, 43T
F PE/PVC, PP/PVC H1 PS/PVC iX =R SR &GEAPEMRIB AR E T
EEENZMR. BF 2275, REMAHREER PVC (22), =MBEESRE
AR AT ITRF LR B ABEEIEIRER IR HHEHIER
AT AEARAR B PVC BRAR =1, oATIA b 4 3 4 HLEUR F TR R M o 2 5
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B PVC IMERENEFRRE

HESB-HHIET, T PE BEMRESTHEENEEZBEMEE™, K
AN T ST E AT BEERES.

222

PP(82)/PVC(2g)RE &+ A PP(10g)FE M7 7 TEH

PP/PVC (E&Hh PVC X PP &A1

. tALL PP AFAERARY), BNEREE, ZdA]

FEHH
&,

PVC

&6 T T 380°C Tt iT# &
e R R PVC WA AR
RS FE R R A S R AR SRR B, RN SRR

EATRA PP AR TYT, FEFRAE. BERATLIFE
BB, %23 RUMBEFEYINFER, BRAM, 4 PP FMAT
Ja, AR 8141wt% TN 72.68wt.%, [EI PP/PVC SiAr=Z
B.49w.2%IRINZ 18.77wt.%. (R4 &n ) K B 0.78¢/mL R4 0.75g/ml.

Table 2.3 Yield of The Products of Degradation of PP/PVC(8:2) and PP at 380C

Product yield (wt.%)
Temp.* Percnt of <<
. Liquid Gas Residue
( C) b d° (g/mL) Cl"ip n-C»
L) G) (R) i
PP/PVC 380 72.68 18.77 8.55 0.78 10.4 72.92
PP 380 §1.41 8.49 10.10 0.75 11.5 56.07

*degradation temperature. "G=100-(L+R).°Liquid density.

& 2.4 & PP 1 PP/PVC A& W AR = B H AT |

2%, HER A, A

PVC JG, RNEZEMEME, RINEEM 660min K ZE 880min, 7F K5I8 Bk
200min Bf, PP MR AIACIE 6.2mL, WER—ATE, PP/PVC {UAE

3.8mlL..
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PRI 2T B 11147004

ol -

' |
8+ f““
i A | —®— PP/PVC |

P —a— PP 10%\}
i '

Cumulative Volume/ml,
e ]

D | ! - = -

0 200 400 600 800 1004
Lapse Time/min

Figure 2.4 Cumulative volume of liquid products from thermal degradation of PP/PVC
and PP at 380°C |

[ 2.5 & PP/PVC #FEFRAEF BB IR T8 oA hZk . PR/PVC 3E 2
WPt E E A n-Cq-n-Cyo Z 18], n-Cg. n-Cio» n-Cp3 « n-Cys HA 5
BEMEE, n-CrUlTHDEEN 72.92wt.%; SRR, PP 3 ERA7 K Wik
Erﬁfﬁ‘*ﬁ?ﬁ n-C4—n-Caq, n-Cy; ﬁﬁa‘ﬂ’]’é‘ﬁﬁ?, ﬁ'ﬁn-Cmé’ﬁﬁa‘Eﬁﬁﬁﬁﬁﬂ Swt. %,
n-Cpp LA EELE PPPVC 1K 16.85wt.%;: n-Co(AH X F FE212H 5 98.4°C)
LI & 8, PP/PVC LE PP £ 9.09wt.%; FH4b, 5 PP HMEMMLL, PP/PVC
£ n-Cizv n-Ciys n-Cigs n-Cypo B S EHFE . BATIAK, GREE PVC
P B B HEE{E# T PP RIIRE MR, LER PVC *f PP B4 FHELI BT I
EE—-MEATIBER, ATERASS 88N, BEinPumBEFHEEM 115

(%2 10.4.
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Figure 2.5 C-NP gram of liquid products from thermal degradation of PP/PVC and
PP at 380°C

HE 2.2, FEEMBBAETESY, PPPVC P REHE (LB AW
88.24wt.%) LLHCI RIFEA U, BEBPHB DR HBEA 0.11wt.%), HEifk
FEUAFLEEM 11.65wt.%, KRBT HIA 3000ppm(EHLE)F 13500ppm(F
). E=FRBERAERT, TIEEBRBE S BEHLLE, TEREENE MK
B, PP/PVC #iARE . RNKEHE MR T 5 [—CH,—CH (CH;) —],, &
LK E BT A [—CH—CH—~ ] P EBINEASE THE R, &
K FHERHES R LEESIR, YT, PPRESE=HBEEHENLES
T PE, HFEH=ZmBEEMNRBENT T4 EdE, TU=48 8 hEm
HCl RN BJLERT gk B mE, SREAPEVEAYRES . X6
7= PP/PVC A [F BB A =Y FNEREEZS T PEPVC HEREHE.

223 PS/PVCEEHIH PVC Xt PS ASERRRIZID

PS(8g)/PVC(2g)IR &M PS(10g)H M43 BTE 360°C FH & T i#E4T #f%
fR. X PS/PVC, HFEMBBAAF=EEHLIL PS HIRE L AL, XalgERE Y
PS BRI EEMERLIFE A — N KEEER, ORGSR, hBEH, PVC
IR K EWIR D . ] 2.4 HRERBYNUE. SEKTE, £=F
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M RS 2 1

B RIBEESEEMT, PS/PVC HEFMB IR R EAK, {5 60.52wt.% (PE/PVC
A 67.45wt.%(Table2.1), PP/PVC &/, A 72.68wt.% (Table2.3) ), MikEEE
&, A5 19.32wt. % AT 2.4 0751, ZEPS PHIAPVC &, & M 75.65wt.%
BT 60.52wt.%, [ABRBEHM 727wt %8 T 19.32wt.%, T2 B i
2B A RPEHEAENSERLE.

Table 2.4 Yield of the Products of Degradation of PS/PVC(8:2) and PS at 360°C

Product yield (wt.%)

Temp® ‘ Percnt of <<
. Liquid (zas Residue
(<) . d°(g/mL)  Cnp n-C12
(L) @) (R)
“PS/PVC 360 60.52 2012 19.32 0.89 8.5 96.95
PS 360 75.65  17.08 7.27 0.89 9.1 87.14

’degradation temperature. ®G=100-(L+R). °Liquid density.

& 2.6 & PS/PVC 1 PS HI#AFMBR AR EZFRME. HETH, PS/PVC
REYPRIHREMIEZTLT PS QUM FMER: £V EIZEE 200min H,
PS/PVC MR AEIRRE 5.0 mL, 1 PS # &M EH 7.5mL; WA PVC G,
Fz R R 1a] A 520min B Z 480min.

K 2.7 4 PS F1 PS/PVC # R AHRIR Formthze. HET 4, PS #
ZARERAB M n-GHS S ERE, FTERRLMHGEE (FEH 82.11wt%),
Fhb, n-Co B RrAERMa —FEXLKE (225wt%), n-C; 4 F

(2.78wt.%). A PVC 5, BEFEF-EH BN, AT n-C
HrCE), HEER 0.18wt.%, n-C; FEHA T FEM 2.78wt. %18 M ZE 10.57wt. %,
M n-Cg 2 ZARM 41 21 KIEERRR, M 82.11wt.%[E{E R 68.06wt.%., L ERFE
B, PS A PVC JG, ZEHREHTHMTE, BEANSERESEM, WX
B S BRBRK, A n-Cy &S 408 2 M 11.25wt. %K E 0.63wt.%,
G E 0.Cpp, UTAHSESEMN 96.95wt.%EE 87.14wt. %, FIHIBRE FE 9.1
22 8.5. EATWAA, PVC WEFEMBARRATRAESAENR Cl BHE, RET
PS HIAFESAMR, MTF PS AEBBErT-YMRHSEBEIMMEAS 5 B

23
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BF PVC X R ML AR RF 1 R

B, BEHTELELCERBENNELGRELEEMNMETRER, & ERNB

D %o BAR R [A R A AR o

8 !
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_ L |

0 200 400 600
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Figure 2.6 Cumulative volume of liquid products from thermal degradation of PS/PVC
and PS at 360°C

30

80 |

70 | —8—PS ___‘
60 | L

50 t
40 1

3¢ |

Weight percent/%

20

10 i i E :

0

4 9 id 19 24
Carbon number

Figure 2.7 C-NP gram of liquid products from degradation of PS/PVC and PS at 360C

1 2.2, X PS/PVC #4448, SEH 9175wt U EENERANE, B
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DU I R 00 A v 3

RIBIRE TS BEH 4.58wt.%, B IREEKSAIZF] 10900ppm,

H A HPLE R 7800ppm, & T PE/PVC, FEIFEATRER N PS B e =
S B HEMNRELERS. T PS/PVC #E&BHIEVIEEREKT PP/PVC, X
A gE[E PS/PVC WIAPEMEFE O MNIE] A 520min) & T PPPVC (N
8] 4 880min) FHX.

2.3 Iheg

S5RIGIEH AR, ERFBZEPBANPVC G, FEREFATRL, XA
HEZHE N PVC XL R LM TUWREA RN E, ReTEFEZERE, KT
K. SEEEFBEEML, 3 PE/PVC M PPPVC, WA MIEE IR PP/PVC
I PS/PVC BERETYT RIRHE S SERM, R EEEmREFHBEEK,
PE/PVC MBI R -TH8 N, B4d 958K,
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& PVC B RIS R R TR

ik

] ZSM-5 S Finfsk | L4933 E PVC iR S B IH R
TERLEEERESENR

Ci
|11

{8 —FE R MER Tk NHP R, ZSM-5 BE4LF % &
KRB T 2R, EXNBERERABLSREEFERE, X
— P EAFER LT, BEXT PE M PP IR AR EASR (L 1.3.2), {H
= LAV T KB B 250X — R S, A& PVC IR & BE 2 001
WHIFFTE AN AT A ZSM-5 #EALFUBTF 500 B 892 0 T 28 253 Ff 40, 77 %t

F PVC BEREBERLETHKAEE RTFMBEAZER, XELREFFHRBREE
Fl’*]n AR Y. XHTHELHERENXT PVC AT &5, Shiraga
A Uddin A RA S AT TSERSYHIT THRP, Bt
S8 B A AL T Fe—CRYMI FeCl, / Si0; LA RPN 4 QIR & BB 21
e AR FORE ML T HF 3. TR, BATK ST VE L R & E Ak
A& PVC IR B ERIITIREM R .

3.1 EIEERS

SRS SERRELA R Na B2 F I (SVAL=29.7), FH9FLEE % 0.530m.,
BET MM H 333.6 g/m®, BIFERILATIRM. ZSM-5 b4 F 7 2B i
MfLESEW. ERAFAMAEXNXEE, —AERTFITTRARER all, 2427
Fk, REEUTEERFD, HRTH 0.54x0.56nm ;5 H—AERFITTF b
B, REHMEE, HAWMEFD, HR-HA 051x0.56nm. “FHHALERHN
0.52-0.53nm. SEXRFTABERERMFA: a-FeOOH, Fes04, TN, mES
KhMEAL T A E);  Fe O3, 484l , hFBAF) « ZE R 2.1.

Li

3.2 #R5i11E
32.1 ZSM-5 Bl FisEEF S PVC BEEBHEBREMELCHE
AN, BAIEET ZSM-5 0 F Xt ZTiRBEGEEE PP (8g) /PVC
(2g). PE (8g) /PVC (2g) FREREHEMLZR.
PP (8g) /PVC (2g) HIMEILEERETE 0.2g ZSM —S U FIEE T AT, R
WA 380°C. R 3.1 BEMFEEAS R TEET R — SR, RN, 7
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NI N1 T s YA

MAEAFE, FFAERSHSE, IETEZ2ALEREFR 18.77wt%EnE
24.60wt.% (LP) # 27.54 (VP) , HUEEEM 0.78¢/mL FBZE 0.75g/mL, B

PR ZR L M 72.68wWt.% F B H 64.26wt.% (LP) 1 61.90wt.% (VP).

Table 3.1 Yield of the Products of Thermal and Catalytic Degradation of PP/PVC at 380°C

Product yield (wt.%)
Temp® Percnt of <
) Liquid Gas Residue
(C) . d°(g/mL) Cnp n-Cy;
(L) (G) (R) :

No cata. 380 7268 1877 855 0.78 104 72.92
ZSM-5S LP 380 64.26 24.60 11.14 0.75 8.6 84.94
ZSM-5 VP 380 6190 2754  10.56 0.75 8.4 §1.02

*degradation temperature. "G=100-(L+R). “Liquid density.

3.1 1 3.2 4+ 5% PP/IPVC BB EHFAE R B@%iﬂﬁ?fﬁ&ﬂ%%ﬂﬁ%%

-
&
e S

Cumulative Volume/mL

- B - T 7 T - O o1 B » T N B
T T T

|—&—No cata.
—©—7SH-5 LP
—8—ZSM-5 VP

0 200 400 600 800
Lapse Time/min

1000

Figure 3.1 Cumuiative volume of liquid products from thermal degradation and catalytic

degradation of PP/PVC by using ZSM-S5 catalyst at 380°C

A iZ. HE 3.1 1 3.2 AJ40 ZSM-5 4L PP/PVC [REH SR il %
B. mMAEAFE, TRRERMAELSESHEEL, BERNERERS, &R
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B=&F A ZSM-S oy TR AT PYC B G B EIT LM R R EUIR

RV BlA El 200min B, JofEAL AR FEMARARETCAh 3.8 mL , TOZEWAEE ik,
WL R 6.1 mL, & KPR A4 B B 880min 4550 4 640min; I F 5
FAMEAL, T B, FE 1A T 200min FEFUA R 6.9 mL, ;2 S A 455 5 560min.

35 ‘ o . ________m_._*_i

+N{] cata
|| —&— 75M-5 LP .
1 | —6—Z5M-5 '-.fP_| |

20 -

13 |

Weight percent/%

4 g 14 19 24
Carbon number

Figure 3.2 C-NP gram of liquid products from thermal and catalytic degradation of
PP/PVC using ZSM-5 catalyst at 380°C

MBI T el LUEY, MERNEEATERTRETHESW,: |
N, E n-Cq v n-Cs « n-Cs « n-C; M n-Co KIH S EB T AT i1y 55
B n-Co T A EERIL 44.04wt.%, LEBIFINE 25.53wt.%, n-Cp
U TRESHSELTEBATFE 12.02wt.%. BHS5BIEK, MNOEEY
BIRTE 104 &3 8.6. XTI TFSAHMEN, 7F n-Cs. n-Cg . n-Cy M n-Co (121 43
A B TR, T n-Cis USRS AMETEMEETE, SHE55
BRKENEM, nC; LTS HE#EUTINS 26.13wt.%, FiHF5EFHM
10.4 [#5 8.4.

$7F PE/PVC [, ZSM—5 Rt R FEBREA R, F 3.2 £ ZSM-5
EFIFET PEPVC BE~ SR LFABRE T, bR OFEmRET
BONTELTIETR 125 BFE 9.2, n-Cp BUTFREASHSEM 4720w %01 %
79.71wt.%.
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~Table 3.2 Yield of the Products of Thermal and Catalytic Degradation of PE/PVC at 420°C

Product yield (w1.%0)

Temp* Percnt of <
] Liquid Gas Residue d®
(T) X Cnp n-Cpz
L)y ©) R) (g/mL,)
No cata. 420 67.45 22.42 10.13 0.76 12.5 47.20
ZSM-5 LP 420 60.08 23.21 15.99 0.75 9.2 79.71

“degradation temperature. l:’G=I{’Iltf)-(LJrl?{). “Liquid density.

3.2.2 a-FeOOH 3t PP/PVC F§&fB{k Z By &2

¥ a -FeOOH 2g 1E 4 i S AR M FMA Z] PP/PVC = 8/2 (10g)HI B2 {4
P, BRARIEEN 380°C, EMEAFIMEMEEN, NEMA 02 gZSM-5 4 FIEEN
AT R MR IR 3.3,

Table 3.3 Thermal Degradation of PP/PVC into Fuel Oil Using a -FeOOH as Sorbent

Degradation yield (wt.%}) Percnt
Contact d°
Catalyst Liquid . Residue Cnp ofs
mode Gas(G)'[HC"/HC]] (g/ml)
S (O S (R) : nCi
Nocata.  72.68 18.77[50.01/49.99] 8.55 0.78 104 7292
ZSM-5 LP 64.26 24.60[70.61/29.39] 11.14 0.75 8.6  84.94
FeOOH LP 71.82 19.67[96.94/3.06 ] 8.51 0.78 96  78.95
ZSM-5
LP 58.96 17.90[89.43/10.57] 23.14 0.76 91 7748
FeOOH
FeOOH VP 67.48 20.00[96.53/3.47] 12.52 0.77 98  76.63
ZSM-5 VP 61.90 27.54[69.10/30.90] 10.56 0.75 8.4  §1.02
ZSM-5
VP 70.74 24.50[98.89/ 1.11] 4.76 0.77 94  74.82
FeOOH
FeOOH LP
62.53 21.11{92.08/7.92] 16.36 0.75 9.0 7935
ZSM-5 VP

®G=100-(L+R). ‘gaseous hydrocarbon. °Liquid density. FeFOOH = a -FeQOH
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B2 F] ZSM-S 4 T IR PVC R G B 1T (L B B N E 5

K| 3.3 H7E a -FeOOH {EFF PP/PVC [ R AR 5h I BR R T ¥ A i 25
¥ 2g o -FeOOH MIARZRS, M 3.3 F1F 3.3 0T40, fHtETMILFIN, Fi
BRIEFECEBTEMS, BIM 104 F£% 9.6 (LP) 1 9.8 (VP), {BiXFFE{ET LA
E ZSM-5 (LTS PIBR IR FREOBR. NIREFHSARE, BREF —1&
A4k, {EFFIER) n-Cg. n-Ci3 F n-C s FH P ERL K AKIZEL . Yanik 1A B &
MR S O H SRR SYWRAENERT, BiLl YRR 78RR —
SR H A EAEA.

25 |

bo
o

| —@—Fe(0H LP
—6—FeQ0H VP |

Weight Percent/%

4 9 4 19 24

Carbon Number
Figure 3.3 C-NP gram of liquid products from degradation of PP/PVC at 380°C using
a -FeOOH as sorbent

iHZ 3.3 Al 40, A a -FeOOH J&, ZSM-S BLFIFHE S BERK#IL
RIS WABAME, nCo LA M ZSM-5 BB B 84.94wt. %% 4
77.48wt.%, FRBRIRTHM 8.6 [F24 9.1,
K] 3.4 &7 ZSM-5 Hl a -FeOOH R 17 7E B PP/PVC BB Y8R IR
TH o fthee . ST, n-Co LUTFHDM 81.02wt. %[ K 74.82wt.%, T3
BRIERTHN 8.4 (5 9.4, NE 3.4 TLLEH, £ ZSM-5 # a -FeOOH [ I 77 7E
i, n-C; L TRASSEHRFHNEM, BE0NkE, JRIA LBMin ZSM-5
EALFURI R, LF a -FeOOH X} ZSM-5 AL B AL BN B RAEE . X
FIRZREATIA A, ZSM-5 E46F 2 —FPRR LR, BrLLBMEASR PVC R

30




PU I ACSET LS 0 X

A SARFERN, AW ERECKE, EEMNBEER o -FeOOH
Ban, N HERMEEAFNEE TR ANER. AU XMAERE, HA4F
LIS BN ZSM-5 LRI ME ) o -FeOOH 4r Bl E TS ABFIMAH, BRE
e b AS BRI IN ZSM-5 {E{e s8R, {HAEEL ZSM—35 fll a -FeOOH /R & L &
TAAHEGRAH AT, ZSM-5 LA EBELL IR IR A B : R E 75
190, n-Cp L FHIBADE BN 7935wt %.

25 I S
~ —f—No cata.

| —A—7SM-5 a ~FeQOH LP

~4— 7SM-5 a -Fe=QOQH VP
_ —@—ISH-5 VP u -FeO0H LP o

b
=
h—-

Weight percent/%

@<,
- * ‘.}:
I
e

A
T SPwwY

4 9 14 19 24
Carbon number

Figure 3.4 C-NP gram of liquid products from degradation of PP/PVC at 380°C using
both a -FeOOH as sorbent and ZSM-5 as catalyst.

x 3.4 A PP/PVC AEFERBEEAEE YT E T EN DA NEK 34T FH,
RE ZSM-5 X144 PVC RERERLTEEMELNE, BHXBRES RS E T
FHBREAREDNHENKR: EHMAEALN, SAFHE ST REWN
68.25wt.%, WEFILFKEHF AL, 4 10900ppm, L E]EFA 6.80wt.%;
EAFHEAR, SAAEPHIE S 2 F 8 80.33wt. %, BAEHIAKE X uﬁooppm,
R BER 6.97wt.%. BARSAHMMBAR LI AT VIR IR B H L,
AR, HATAAXERE THEEMFIGERT, iR NEE R, ﬁ}ir“
FERTHEMNENSR TR EMETSE, BTUERESTFRBE.
R K& ZSM-5 IR AIEE I RIBHN, XMABREBEFHETENSAEW
11.44wt.% (VP) HAJLLE H.
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Table 3.4 Distribution of Cl in the Products Obtained from the Degradation of PP/PVC
into Qil at 380°C Using a -FeOOH as Sorbent

Cl distribution (wtwt.%)

Catalyst Contact Cl content in oil (ppm)
Liquid(L) gas(G) Residue®

mode
N ___inorg org. inorg, Total org. morg. Total

No cata. 2.13 9.52 88.24 0.11 13500 3000 16500
ZSM-5 LP 2.50 6.80 68.25 22.45 10900 4000 14900
FeOOH LP 1.53 3.07 5.85 89.55 4400 2200 6600
ZSM-5

LP 0.69 10.65 17.86 70.8 18600 1200 19800
FeOOH .
ZSM-5 VP 1.26 6.97 80.33 11.44 11600 2100 13700
FeOOH VP 1.77 2.36 6.55 85.32 3600 2700 6300
ZSM-5

VP 0.27 0.89 2.54 96.30 1300 400 1700
FeOOH
FeOOH LP

0.49 3.04 15.78 80.69 5000 800 5800

ZSM-5 VP

2 residue = 100 — (L.+G). FeOOH =a -FeQOH

T MR R AR B I\ B AR HE55 o -FeOOH &, S TEMSMRLETH
B 24k 39 a -FeOOH W AR EE AT, LA E M 13500ppm 4 54 2 4400ppm,
WAASE B ERILLE FRER 4.60wt.%, A N BE MG T A 5.85wt.%,
AR E AL S B EC A A TR MU B 49.99wt.%fE E 3.06wt. %, 7 o -FeOOH
M (O TFiRES) KEEEEET 89.55wt.%. % a -FeOOH SAHEME, &
VLR (LA 3600ppm, #AEE & BFIELEI TN 4.13wt. %6, W5 B 77U Bt HY
FiX B AE /T 89.32wt.%, |AAEFFRAFIAEER 11.44wt.%, TISHEHFE
L RIEEBI DS 3.47wt.% .. XELR G R Ui o -FeOOH R RIFHMB AR,
HER Fft & PVC IR & RIS IE M= L0 K2 FUCE, WU BRI~ R i
HE5EBEZERIKE 5000ppm LT,

¥ a -FeOOH Al ZSM-5 —EITA R RN E R, WPEET AR, 254
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a -FeOOH 1 ZSM-5 — & T AN, AIEEREAMEEFREK, RUBE
18600ppm, bt PP/PVC EMFIIAEFEVIE LS E 5100ppm; {HEWE &1
B TAAEN, HTERRBAOMAZE, BHEFHENSEKERN 1300ppm, T
PRI 400ppm, TERRE TR E L 96.30wt. %, SETREEN
FEEI O 111wt %, SRS G RS B RS 2.54wt. %, WETHE TS
N 5 )RS 2.54wt %, X EH o -FeOOH Fl ZSM-5 fEM M AL nd, HE
HE, AREEFREIER; HFSHEMMRE BB HEER, FHhaiks)
BRAEMR. WE¥ o -FeOOH 1 ZSM-5 5 B THAFISAE, BEEE —F
FIZETAARN 2, B B A BRI SR, 76 a -FeOOH (LP), ZSM-5 (VP)
HITEL T, BHHLEEA 5000ppm; £ a -FeOOH (VP), ZSM-5 (LP)HEM T,
HHLE N 4800ppm, X R T, THLE AR E N E, 4 5143 800ppm
A1 200ppm. L EJLABIEX LLIE AR H — 4518, o -FeOOH {E X —FH
AR R, BTSAHN SR TERARR e, XA 68 R KA S AR & N W F
R FEmME NS, AT E E AT R

3.2.3 a-FeOOH I PE/PVC #1 PS/PVC PEfR{E R By 20

s a -FeOOH 1E 24 it & & 46T F 743 5 IR A B PE/PVC F1 PS/PVC HIRefi 1%
A R 3.5 AR IR EEFHERIRFE. T 3.6 5 « -FeOOH {4 &
WK fUBT PS/PVC F1 PE/PVC BEEF= YR I E Tt E AT,

A3k 3.5 AT W, PEPVC EBEBASIRI P EFECN 120, n-Cp UTF
A Er{INY 59.02%, HEMKIREFESMKE, o -FeOOH HIAEm LT
BHELRER.

T PS/PVC 3%, WERERFHAR. B 3.5 4 PS/PVC [RBEIEFY
£ a -FeOOH 1EAH THIBRIR T mihgk. R 3.5 A1E 3.5 BE7R T & « -FeOOH
{EHF PS/PVC AR A . BRBAWEREREREFITUAR, HM
R FamEWTTUEHE —ZRENL, TERE nC Hy, HEEMNEHH
FTHY 14.93wt.% 57 7l FE {2 0.47wt.% (LP) M 0.19wt.% (VP), 7E n-Cys Fl n-Cyy
AT SR EEN. BRLERSEMNTRE TR E 68.06wt.%4r R [%E
28.83wt.% (LP) 1 43.46wt.%(VP), ZEFSE M Owt. % M= 32.45wt.% (LP)
M (25.15wt.%), FE (n-C;) FIZE (n-Cq) HRHEMEI., 7F a -FeOOH 1k H
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B =% A ZSM-5 4 FIRAECE Y & PVC B4 BRIt T LB AR A Rt

T, MEBEE, BT OMERERKIZN, HELKHPARE S & KRR,
XK EERERN, XXRECELGEAEDFA .

Table 3.5 Yield of the Products of Degradation of PS/PVC and PE/PVC Using a
-FeOOH as Sorbent

Product yield (wt.%)

Catalyst Temp® Percnt of
‘ Liquid  Gas Residue d*
contact mode (C) ) Cnp =n-Cp,
_ (L) (G) (R)  (g/mL)
No cata. 360 60.52 20.12 19.32 0.89 8.5 96.95

PS/PVC a-FeOOHLP 360 60.96 24.18 14.86 0.92 8.9 89.56

a -FeOOH VP 360 60.52 1660 2288  0.89 83 96.71

Nocata. 420 67.45 2242  10.13 0.76 12.5 47.20
PE/PVC

a-FeQOOH LP 420 61.71 15.6 22.69 0.76 12.0 59.02

*degradation temperature. "G=100-(L+R). “Liquid density.

PS/PVC 360°C

. —e—No cata. |
| —©—Fe00H LP
—&—FeQ0H VP |

L g
L
T

i
Lo
|

oo
o

Weight Percent/%

)
ma

—
L

4 9 14 19 24
Carbon Number

Figure 3.5 C-NP gram of liquid products from degradation of PS/PVC at 360C using «
-FeOOH as sorbent
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Table 3.6 Distribution of Cl in the Products Obtained from the Degradation of PS/PVC
and PE/PVC into Fuel Oil Using a¢ -FeQOH as Sorbent

Cl content in oil

ey 0
temp.® Cl distribution {wiwt.%)

Cl sorbent .. (ppm)
(C) o
liguid(L) gas(G) Residue” Org. Inorg. Total.
No cata. 360 6.40 91.75 1.85 7800 3100 10900
PS/PVC  a-FeOOH LP 360 2.37 9.21 88.42 2500 1500 4000
a -FeOOH VP 360 2.00 8.72 89.28 2000 1400 3400
No cata. 420 3.95 95.89 0.16 3600 2500 6100
PE/PVC
- a-FeOOH LP 420 1.74 5.19 93.07 1400 1500 2900

"degradation temperature. ®residue = 100 - (L+G)

2 3.6 T4, a -FeOOH %} PE/PVC 2 1R A ¥ AR M, A% a -FeOOH
ERT, BHLEIREE 8 1400ppm, W B FU0E B B ST 8 o BB S 93.07wt.%.
PS/PVC, #AHERAT, BYLE RN 2500ppm, WA R F2&EA0 2.37wt%, I
B FTR B B G BB EET 88.42wt.%; TS AHEARRY, BHLEMEN 2000ppm,
% Bt ) TR B ) o BB (Y 89.28wt.%. FTLA a -FeOOH XtiX PS/PVC [RfR{A &
B B EBEBEM,

3.2.4 a-FeOOH SHhRREREFHLIMERYR LR

% BN T AR B E ALY Fes04 F1 Fe, O 15 R REHI A E T VB K 18] 44008, It 751
IMANZE| PR/PVC B RS, BEET SR LCEFHIRIETERLE 3T, PR E
TLE A WK 3.8,

HRO[4N, Fe;04F1a -FeOOH —#, EFREFRMMEERS: BN,
SAEEBEM 8.62wt.%, KEFRALEN HER 6.72wt.%, FREH IR
T 87.33wt% M8, WEE L BREMILFIRES 4.05wt%, BILEMLHE K
&4 5 f& 4 4600ppm 1 2200ppm. AHES, SAEFHIEN LK 1.89wt. %,
S AE I EAEA S AR 1.01wt.%, FesOq TMIFIE M T 94.05wt.% &, 3
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L @ -FeOOH S AR A 3 &f , H AL E A TTHLA 7 5 FE A 4100ppm R 2300ppm .

Table 3.7 Thermal Degradation of PP/PVC into Fuel Oil at 380°C Using Fe;OQ, . Fe,0;
and d -FeOOH as Sorbents

Degradation yield (wt.%)

Contact d°
Catalyst Liquid " Residue | Cnp
mode Gas(G)’[HC*/HCI] (g/mL)
R . (L) ) ®R
No cata. 72.68 18.77[50.01/49.99] 8.55 0.78 10.4
LP  a-FeOOH 71.82 19.67[96.94/3.06 ] 8.51 0.78 9.6
LP Fe;O, 61.42 13.59[93.28/6.72] 24.99 0.74 10.2
LP Fe, 04 71.00 17.42[63.50/36.50] 11.58 0.76 10.3
VP a -FeOOH 67.48 20.00[96.53/ 3.47] 12.52 0.77 9.8
VP Fe, 0, 65.31 19.84[98.99/1.01] 14.85 0.76 10.6
VP Fe,0; 44.53 41.95[89.60/10.40] 13.52 0.73 9.0

*G=100-(L+R). "gaseous hydrocarbon. ‘Liquid density.

Table3.8 Distribution of Cl in the Products Obtained from the Degradation of PP/PVC
into Oil at 380°C Using Fe;04 . Fe;O; and a -FeOOH as Sorbents

Cl1 distribution (wtwt.%)

Contact Cl C1 content in oil (ppm)
liquid(L) gas(G)  Residue®
mode sorbent

inorg  Org. inorg. Total Org. inorg. total
No cata. 2.13 9.52 88.24 0.11 13500 3000 16500
LP a -FeOOH  1.53 3.07 5.85 89.55 4400 2200 6600
LP Fe;0y4 131 2.74 8.62 87.33 4600 2200 6800
LP Fe,O3 1.59  10.48 60.02 27.91 15200 2300 17500
VP a-FeOOH 1.77 236 6.55 89.32 3600 2700 6300
VP Fe;Oy 146  2.60 1.89 94.05 4100 2300 6400
VP Fe,0; 216 597  41.19 50.68 13800 5000 18800

“residue = 100 — (L+QG)
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EABRER, MWTFHBRETFAFL, FeiOs, LIESAHEEEE, #HHEE M
AR, HPmETFE SN 10.2 71 10.6. BH—MRREEALY Fe,04 #
AR RMNEGR: ERAMEN, ERERE Y REK 2791wt.%, FHLEF
TALEIRE 2 B &k 15200ppm A 2300ppm; FESHET, WAATE RN N
44.53wt.%, FHLEFMITHLE 25 F] 13800ppm 1 5000ppm, JEH FHBRE
THERN 9.0, HF—EMEANER, EHBEFERLE 44.53wt.%.

7T PE/PVC Fl PS/PVC, FesO4 1 a -FeOOH Xt iX i B4k 2 B it &
REEBERFRNE. FURNREALY, HTEMOARR, AERSE AT
RIPARIFIBR . F i 14 o -FeOOH L LR %4 T HMUKFWM T XRD £
N, &R A a -FeOOH TE X LR AT HN Fes0y, LILEREIE, BEKE
MR NN KRENPERNEHEER T Fe0, MEEEH, EHREITA LT
BER FesO4 BYSHALS M BRI S AT

3.3 /Ih&

XT PP/PVC M PE/PVC BfEER, ZSM-5S FEITFHIMEICER, B RNV
Zmtk, RhEASSEEMMEASSEFA. KE4 P a - FeOOH
Fe;O4 #E BRI R FBR P ), BEENA S ERZEEEN 5000ppm LLF,
Fe, O3 MUBA RERR, BATINA, 1882 Fes04 B AL B B E R A .
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& PVC RS RS R AT

wmE SHESEELYSSELINELRBERS

HFE PVC B EEEMER T A I D& sl a7 EAR
EUH A VLTSS BTRLE T8 & SR R AR A Rk
bR T 2R LTSN, B FEHNERMTHMAB LSRR IR Al
FEEANEBRAYBAER L, XEAROEAEMR. —EHEFHRES
AR EURKA, AT ETESE (MWP) HBEEETRUCSO%, Hiadh
Be—Fr R AR AEATIBUE, EEVEEN RS R LARIE.
AW NERXTEM T —EEE, E-E&F lnesREemiETaRLE L,
K EAEA BTGB EFIHT& PVC B SRR, LIS I IR N
RAMRE R BN RS EFET.

4.1 SRIEERSY

A SLE X AR U EAE B EEIS H N F S S E AR,
SR RHEABE -BUE (Al1—Zn), EhE—FAH (Al—Cw), EiE—H 1
4 (Al—Fe), EILE—EALE (AI-ND, EALE -8 (Al—Mp) ME 1k
- e (Al—Co). FMEALFIR SIS HIEERMAELL, B Al—Zn 4T A B
FRE— B HEBSRIERE, MAMERERESEBAEEETKE, BizE
WEBHRAER - EENE/KEENT (EAMELRIEERESRES LG
SEEIRAGIERE A PH MR G 9 LU EAED, BT BB WIEN 16h 5T 38,
EUIVEZE 120C T 72h, BAE 250°C FHi# 16h, BS7AEIFF 500°CiELL
24h, BB Al—Zn E&EAERMT. HE/LMNESEAFHHETEERHE Al
—7Zn fEALFIARL, REEIHER B N A TEER EHEI AT

LB ES, MAREATHREKRARN 2 g, HERERAER2.1.

1

42 HBRS5ITR
42.1 BHESELT (Al—Zn) MERESEREAMELEBENRE
42.1.1 Al-Zn 54 PVC B4R B0 L/ A

PE/PVC (8g/2g). PP/PVC (8g/2g) FIPS/PVC (8g/2g) =MEIFELH
SmARTEE Al—Zn T 2g 77 FHATIEM, BREES A 420C. 380
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‘CHI360°C. %k 4.1 BEMDHIBCER PR E 5.

Table 4.1 Products of Degradation of PE/PVC = 8/2(10 g) at 420 C, PP/PVC = 8/2(10 g) at
380 C, PS/PVC = 8/2(10 g) at 360 "C Using Al-Zn as Catalyst into Oil

catalyst product yield (wt %) & perent of <
c;r:j:t 11?51:! Gas(G)a[HCbﬂ“ICI] Re(sii{c;ue (g/mL) Cnp 0-Cia
Nocata. 67.45 22.42[54.70/45.30] 10.13 0.76 12.5 47.20
PE/PVC LP 62.48  23.70[96.00/4.00] 13.82 0.71 3.0 78.68
VP 61.60 24.04[96.56/3.44] 14.36 0.75 9.0 86.34
Nocata. 72.68 18.77[50.01/49.99] 8.55 0.78 104 72.92
PP/PVC LP 61.75 30.23[97.27/ 2.7] 8.02 0.74 8.7 82.08
VP 64.38 25.34[97.41/2.59] 10.38 0.74 8.2 92.13
Nocata., 60.52 20.12[51.69/48.31] 19.32 0.89 8.5 96.95
PS/PVC
VP 61.32* 15.12[94.53/’5.47]" _ 23.56 0.90 8.1 “ 98'96, ,

*G=100-(L+R). "gaseous hydrocarbon. .°Liquid density.

% 4.1 HIE 4.2 43R RTE Al—Zn #EALFITERF PE/PVC BRI W AR 444
MBI TR MM, hEERTH, Al—Zn #B1FI5 PEPVC B
mEEMIER, Al—Zn WAEEAME, RAGEBGHEIN, 7F 200min K, #H
WA AEER T 8] 7.7mL, TUAELEAFIN, 8400 3.8mL, K&V E
45%, M 840min P& 440min: MABAFE, L Al—Zn ZERBET L5,
HE, MEERELAE, B MERAMEM, EERIMMHE S TE n-Cy.
n-Cs. n-Cg « n-Cy; {#H R4, MWE n-Cyy—n-Cis itk A4 N AHERE TIE,

HREFEHRETFEM 125 FZE 9.0 (LP. VP), n-C; L FHSSEMN T,
FETHT 11.26wt. %5 FIIE N ZE 45.48wt.% (LP) Fil 48.46wt.% (VP), i n-Cio Ll
FHIH N 4720wt.% 7 HIE INE 78.68wt.% (LP) Hl 86.34wt.% (VP). =&
WHER B, Al—Zn LTI PE/PVC BERRIFREW/ER, (S5 ERmS,
i (AR W AR SR - & B 1.
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Figure 4.1 Cumulative volume of liquid products from thermal and catalytic degradation

of PE/PVC using Al-Zn as catalyst
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| ir ~—— Thermal
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Figure 4.2 C-NP gram of liquid products from thermal and catalytic degradation of
PE/PVC using Al-Zn as catalyst

4.3 F1E 4.4 073007 Al—Zn EWTIER T PP/PVC (BRI A 8
PR R R F R A k. T PP/PVC MM, XA EFIRREES RN
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FE FiBeEANYE S EETR SR F R

ER NI AR R EE W INFRCER: £ 200min B, A I 6 R A
) 3.8mL, EAABIEINE 5.4mL, RHMATE]M 880min fFE 660min. i AHE
il , n-Cs. n-Cs ~ n-C; HEEHEAARIEM,. B nC; U TATEEM
18.51wt.%3g N 40.89wt.% (LP), EEf7 n-Cio F n-Cj3 MIFH B KHIEM, &
RE n-Cpo AT A 72.92wt. %I N2 82.02wt. %, “PIIBRIE-FEMIM 10.4 43
PR 87. X AHER, n-Cs. n-Cq » n-Cy M n-Co A4 & BEFHBEM,
£ n-Cia+ n-Cy3 fl n-Cys @b S & BENABNE D, FrLA n-C, LU M EaE&
WA 38.48wt.%, n-Cpp BLFHIM 72.92wt. %38 H0E 92.13wt.%, FIHBE T3
M 10.4 FFIEZ 8.2, :

[a—
o

PP/PYVC 380C]

—B8—No rata. ' |
—®—Al-In LP} |

Cumulative volume/mL
o T T o Y Y v & Y = + T T = R 1 &

{ 200 400 600 800 1000
Lapse time/min

Figure 4.3 Cumulative volume of liquid products from thermal and catalytic degradation

of PP/PVC using Al-Zn as catalyst
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Figure 4.4 C-NP gram of liquid products from thermal and catalytic degradation of
PP/PVC using Al-Zn as catalyst

5 4.5 F1E 4.6 357 ATE Al—Zn EFTIHER T PS/PVC MR K A 2
2 B IR T84 Ap 2k . KT PS/PVC F&fR, RNGEERWMEE KW, &

| ° 1
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Figure 4.5 Cumulative volume of liquid products from thermal and catalytic degradation

of PS/PVC using Al-Za as catalyst

200min BY, FCREALHIN BB A AR 5.0mL, fNA Al—Zn SRS,
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HALE B ALY E S EER LRI TR E

% 63mL, J2SVBE M 520min ##4 380min. MERKIREFE A E A5, fEN
A Al—Zn BALFIS, n-Cio @M 1493wt %BEE 0.59wt.%, n-Co 4 51851,

n-Cs A5 & 8w, AT FPHmEFEM 8.5 R 8.1. & (n-Ce) MBE (n-C;)
e R EE TSI, EZESEMN 68.06Wt%ET 4538wt%, TILEZTEM
Owt.%HE I 22.10wt. %,

LA R BN, Al—Zn B4LFA PE/PVC # PP/PVC BB IEEE X, B
Sf PS/PVC, BARFIIBE THRE, RNVEREN, BARFRELENER,

11

FE

Weight Percent /%

LY TR A =

60 -

tn
[

PS/PVC 360°C|

40 P | ——0——Thermai! '
| —8—Al-Zn |

Cao
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b2
=

4 g 14 19 24
Carboen Number

Figure 4.6 C-NP gram of liquid products from thermal and catalytic degradation of

PS/PVC using Al-Zn as catalyst

42.12 Al-Zn B4R 374 PVC BABH R G HLAEKE

2 Al-Zn 1A BBENTE, RNEET]

il

A AAH BRAE S R 1 g

FEFEEMAMREEZER. BEFATHERTIAAIARENLE 4.2,
X7 F PE/PVC, #WARULFIKE 7R M 3600ppm FF 5 1100ppm, LHLE MY
M 2500ppm & ZE 1000ppm, WAEFE FHEE EE T 1.33wt.% (LP) 1 1 24wt.%
(VP); [SEFEALE AN HEE 453wt %MEE 4.00wt.% (LP) A0

3.44wt.%(VP), S {4k rh

HRAEEMNBEAN 95.89wt% % F  8.94wt.%(LP) F1

7.80wt.%(VP); 7EFRiE*

H, Al—Zn WHIFIW K 7T K00, R m
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0.16wt.%IEMNZE 89.73wt.%(LP)F 90.96wt.%(VP). ¥ PP/PVC, WAKE P
FE M 13500ppm 43+ Bl ZE 4200ppm (LP) F1 3300ppm (VP), WHAHEMNEHK
11.65Wt.% 4 B E 3.42wt.% (LP) # 2.69wt.% (VP); Sixh &S FIELEI N
49.99wt. % PR ZE 2.70wt.% (LP) 1 2.59wt.% (VP), SETHEMNLER
88.24wt. %K E 7.80wt.% (LP) 1 6.21wt.% (VP); TEFES, Al—Zn Wi
7R B B84 B o B 5 R0 88.78wt.% (LP) Al 91.10wt.% (VP). X T PS/PVC,
WARF VLK EE N 7800ppm FEZE 1500ppm( VP, WA T 1 E M 5 &1 6.40wt.%
PR 1.49wt% (VP); SAEF R E M B FH 91.25wt. %M 2 7.80wt.% (VP): B
7 R IR M AR I T 90.71wt.% (VP). ’

AR, Al—7Zn EAFFERIECNBYRN, RNBRHET PVC Big
PEARKESE TR, BB REEN.

Table 4.2 Distribution of CI in the Products Obtained from the Degradation of PVC Mixed
_Polyolefins into Oil Using Al-Zn Catalyst as Sorbent |

Catalyst Cl content in oil(ppm) Cl distribution (wt %)
contact
Inorg. Org. Total Liquid Gas Residue
mode )
No cata. 2500 3600 6100 3.95 95.89 0.16
PE/PVC LP 1000 1100 2100 1.33 8.94 89.73
VP 1000 1100 2100 1.24 7.80 90.96
No cata. 3000 13500 16500 11.65 88.24 0.1t
PP/PVC LP 1500 4200 5700 3.42 7.80 38.78
VP 1000 3300 4300 2.69 6.21 91.10
No cata. 3100 7800 10900 6.40 91.75 1.85
PS/PVC
VP 1000 1500 2500 149 780  90.71

42.1.3 Al-ZnEAN 5 R4 FALE R KELE
IEISEE B R B, Al—Zn ALFRZE 500°CF RS S4B S
WE TR R-SWTE, MRS R L7 RN B G AL R E X

44




WIUF FH e E A YR O E IR S R

REHE, ATEEXHMUENMRLE T EZELDME TR E L)
ORI B A, BATERSE&M FHI&E T EMEIEE, # ALO; fl ZnO
S RE T PP/PVC # BB S ARERER Al—Zn 4677 (EFIR B WET, &N
2g) Wb, FIRFEA1E ALO; 1 ZnO TZH 1: 1| ¥R E R LT TR S
%,ﬁﬂﬁﬁﬂﬁﬁ%%%%%&%ﬂﬁ%ﬂAk{ﬁ%%ﬂﬁw(MA%@
R 2g). RT3, H47RFK 44,

M T, EHEEFREPELRR, FF YRR FHRER 78, BN
HEEIBE, 7 430min B T Y, n-C LIS 5 Bk 96.16wt.%, 18
(R E T Al—Zn #4657, HHE 44 TOEERE N BEEER, Bk
PRI REZEFW 8.10wt.%, BPLEKEMAILE] 11100ppm, BEH K
13000ppm, FREH P, EEARBRMHIEN S SH K 9.15wt.%, FHE
BRI T A RS R, B ARE BT 682 R 0 5N 2N i 3

(A F % I W A\ 880min FFA4 430min). XTEALBEA{L, PP/PVC IF4E MR (4

YIkIR T 404 9.8, n-Co LN EBE M, 8 71.45wt.%, LR B R
FUENLFREEARENE: HEHFhEERmESHBEREN, BE
WEBEA 6000ppm, MRiEHFIRHTFIFILE] 83.72wt.%, AiL, EHIAKEHEE S/
T Al—Zn AL (BEPLEKER R 3300ppm). X T EACEERE AL L HIVIME
&Y, HULERE, BUBRILTFES: FTHBREFEN 9.7, n-ChL U TH4E
SEBEWREE 71.84wt%: RN EIEHEMHLCEAE, WERTE, B
FRE R 6500ppm, E-EWHKIETE T RESEK 70.04wt.%. 3 F Al-Zn
BUNNS, EeRENESHEILELEEMRRE, FHURETFHM 7.8
F 82 (RAHEA, n-Cpp LM 96.16Wt. %MK 92.13wt. %, {EAE4r4E &
RIFFHE. KRERER, SEABFRETEHEL, RNAEETREMEK
T = RO AR E LR

A E T HEHNEAEN XRD BEE R &E A 1 —ALO;. EWER
DRI EE T EMAN, XREETHRESREREAY —EFH. EHETHTF
BRI RPY, Rttt ZSM-5 BAEAMK. SER & REH, A
REEYE, MEMAMERESRE, XFEEIRRSE, MEFMEE. XaREH
TERUBNEMNEZ R RET HEER, FEEASEREMELEE A HEA, &
AR R B . FALEMEAL VRS WAL SRR B R A S B AR 2
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DU 1A S R -2 648 3

T Al—Zn B S ECFIHRER [IX 14518

B 4.8 71 4.9 2y Al—Zn BT LR EALEVE S XRD BHH
tEB. Al—Zn #{CHE) XRD 5SEAEMEER XRD HHEARE, HEH
WEMEABEYMIRE S YH XRD HEAF. S84 ERBES Al—Zn 407
A AFRBEELFN SRR EA N ERRP TR EEEA.

Table 4.3 Product Yields of Thermal and Catalytic Degradation of PP/ PVC at 380 C

- product yield (W’E %) ; Percnt of
S liquid Gas(Gy THCYHC residue (@/mL) Cnp %n-Cy;
(L) (R)

thermal ~ 72.68 18.77[50.01/49.99] 8.55 0.78 10.4 72.92
AlZn  64.38 25.34[97.41/2.59] 10.38 0.74 8.2 92.13
ALO;  64.05 20.92[58.10/41.90] 15.03 0.74 7.8 96.16
ZnO 59.30 27.00[95.24/4.76] 13.70 0.74 0.8 71.45
_Al-Zn,  60.00 _ 25.30[89.14/10.59) 14.70 0.75 9.7 71.84

*G=100-(L+R). bgaseous hydrocarbon. .Al-Zn,, = mechanical mixture of Al,O; and ZnO.

p—

’ 41&——Nn cata.hl
. —@——A1203 VP

—a—In0 VP |

Weight Percent

4 14 24
Carbon Number

Figure 4.7 C-NP gram of liquid products from thermal and catalytic degradation of
PP/PVC(8/2) mixture (10 g) using AL,O; and ZnO in vapor-phase contact at 380 C
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Table 4.4 CIl Distribution in Products and Catalysts for Degradation of PP/ PVC (8/2)
Mixture (10 g) Using Al-Zn, AL,O; and ZnO in Vapor-Phase Contact at 380 C

Cl Cl content in oil{ppm) Cl distribution (wt %)
sorbent Inorg. Org. Total Liquid(L) Gas(G) Residue®
thermal 3000 13500 16500 11.65 38.24 0.1
AZCC 1000 3300 4300 2.69 6.21 91.10
A0 1900 11100 13000 3.10 82.75 9.15
Zno 1200 6000 7200 4.15 12.13 83.72
Al-Zny, 1500 6500 8000 4.66 25.30 70.04

L

* residue = 100 — (L+G). Al-Zn, = mechanical mixture of Al,Os and ZnO.

counts/s
1000

800

= MWMWW‘M%WMW
kg TR

UIIII'II'I'I'II'E'I’1||||I||IJ|'|:|Ii|'|'| T"I'_l'll'l

20 30 40 50 60 70 80
°3Theta

Figure 4.8 XRD spectrum of Al—Zn

counts/s

o] 58, § &2
12003 < o’ b’ elu !
'5003 TE S Ban A

= | o = Qe— —3 0 3
000 s Sl @8 8338
2003 WY AT T

20 30 40 50 50 70 80

*2Theta

Figure 4.9 XRD spectrum of mechanic mixture of ALO; and ZnQ
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422 HERESHELT (AI-ND) SR RSEBEENELEREME

PE/PVC (8g / 2g). PP/PVC (8g / 2g) FFBIGEH SO MESR Al—Ni
HELLT 2g AF7E PEETTERAE, [EREERE DRI 420°CH 380°C. 3 4.5 BREMMN
. SEREEREE, K46 BETRFPHIIKERELEN 2.

Table 4.5 Products of Degradation of PE/PVC = 8/2(10 g) at 420 'C, PP/PVC =8/2(10 g)
at 380 'C, PS/PVC =8/2(10 g) at 360 C Using Al-Ni as Catalyst into Oil

catalyst | product yield (wt %) ) Percnt

contact  liquid residue ‘ Cnp  of<

R Gas(GY[HCYHCI) (g/mL)

mode = (L) (R) n-Cj

Nocata. . 67.45 22.42[54.70/45.30) 10.13 0.76 125  47.20

PE/PVC LP - 56.16 26.70[63.58/36.42 17.14 0.78 121 47.80
VP 47.74 19.01[51.18/48.82] 33.25 0.77 11.0  65.58

No cata. 72.68 18.77{50.01/49.99] = 8.55 0.78 104 72,92

PP/PVC LP 59.20 30.18[69.25/30.75] 10.62 0.74 04 73.22
VP 62.90 15.39{43.05/56.95’ 21.71 0.74 9.7 65.47

*G=100-(L+R). "gaseous hydrocarbon. “Liquid density.

MFE 4.5 A4, Xt PE/PVC [EfR, WEKERBEEE 56.14wt% (LP) #A
47.74wt.% (VP), REESHIEME 17.14wt.% (LP) H 33.25wt.% (VP): Tii
HMWFRIRIEFBNMBAERR A S EH (0-Co ITHS) RE, L EREEIM
Ko XIT PP/PVC [, REBFEFHMN; BRFHREFEREY 94 (LP)
M 9.7(VP), B n-Cpp, EUFRIBRA 5 HI R 4 73.22wt.% (LP) H 65.47wt.% (VP),
FTEA, Al—Ni #ALFI%T PP/PVC IR )L PR AR,

MBLECRKE , Xt PE/PVC FAE, AR F=H A HLELIR R 24 5 3000pmm

(LP) #1 2800ppm (VP), Al—Ni W B FUMR b B &4 R o AR 4.94wt.% (LP)
1 10.16wt.%(VP); 3t PP/PVC, HHLE R I 12800ppm (LP)F 11100ppm
(VP), IR RATR IS FE L, R BEHT 3.96wt.% (LP) # 9.25wt.% (VP).,
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FlE FimeRECE SO KRR SR

SR E R B Al-Ni AL R R AR

AL, Al—Ni EAFIBE A R R AR R, AL MELRE
aZ)E, HERIFRMUMNE, RMER 1 —ALO; BREHTFMEMNEILTE
Hx, FABMELENESEMELM&ERE-.

Table 4.6 Distribution of Cl in the Products Obtained from the Degradation of PVC Mixed

Polyolefins into Oil Using Al-Ni Catalyst as Sorbent

Contact Cl content in oil(ppm) Cl distribution (wt %)
;rnode Inorg. Org. Total  Liquid(L) Gas(G) Residue®
Nocata. 2500 3600 6100 3.95 95.89 0.16
PE/PVC  LP 3000 3000 6000 3.27 91.79 4.94
VP 2000 2800 4800 2.22 87.62 10.16
Nocata. 3000 13500 16500 11.65 88.24 0.11
PP/PVC LP 1900 12800 14700 8.42 87.62 3.96
VP 2000 11100 13100 8.00 82.75 9.25

® residue = 100 - (L+G)

423 WEESHELT (Al—Co) HERESREENELREENE
PE/PVC (8g/2g). PP/PVC (8g/2g) I PS/PVC (8g/2g) =FrEREEIAHE

a7 AITER Al—Co L7 2g FET TR, RBRAREEES R4 420°C. 380

CTHI360°C. & 4.7 BEMRE. SEERBHKZE

~ o

%1 PE/PVC, 7 Al—Co fEUFUTER T, RS E] M 840min f&{E & 760min.
B EN 6745wt %EIRE 4484wt %, TIRBEM 10.13wt% NN E
37.28wt.%. WNBRIETETRE, n-Cp U TEHASEEHME 72.50wt.%, F
BIRR IR T HAB AN R 10.4. MIXL8HER, Al—Co LTS PE/PVC & —
BEACHR, BHERELA L Al—2Zn #1067, B 4.10 £ PP/PVC 7£ Al—Co
TR TRBBR A AR BT ML, T PPPVC, TESMABLN, Bf
tE Al—Zn BEALTFRELT ROBEALRIR, R IA) T8 46750 B B9 880min 4545 1%
A 540min. & 4.11 H7E Al—Co #ALHIER T PP/PVC BEERMA =4 5 s 7
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ortitigke. MBT4H, n-Cq « n-Cs. 0-Cg « n-C7 « n-Cyg f n-CoFHFH G E
ARSI, PR TEHM 104 ER 8.1, n-Cp L TR SELFINT
AT 72.92 wt.o%IE N2 95.03wt.%.

& 4.12 R4 PS/PVC 7 Al—Co BALFIER T BB AR 40K [5R F 3504
MiE. XT PS/PVC, BEAEN, BRFYWRTEHARFMEHN 8.2, HRET
] At ERHABTIEL. & Al—-Co BUAFIMERT, EEE (n-Cy) IWE
HEALTAIHTHT 0.18Wt.2%3EE 4.35wt.%, LETEM OWtL%ININE 2837wt %, 1
R EZ BN 68.06Wt%FE 39.63wt%, n-Cio A4 WA 14.93wt.%[E T
9.23wt.%. MRRHERE, MIHEMLFINE 520min 34 460min, {8 Al—Co
EALFUAF) TR L B AR A A

Table 4.7 Products of Degradation of PE/PVC = 8/2(10 g) at 420 C, PP/PVC = 8/2(10 g) at
_380_C, PS/PVC =8/2(10 g) at 360 "C_Using Al-Co as Catalyst into Oil

catalyst Product yield (wt %) ] Percnt
' ) d
contact liquid b residue Cnp of =
Gas(G)*[HC/HCI] (g/mL)
mode L) (R) n-Cpp
Nocata. 6745  22.42{54.70/45.30] 10.13 0.76 12.5 47.20
PE/PVC
VP 44.84  17.88[52.68/47.32] 37.28 0.76 10.4 72.50
Nocata. 7268 18.77[50.01/49.99] 8.55 0.78 10.4 72.92
PP/PVC
VP 68.60  10.44[{32.47/67.53 22.76 0.75 8.1 95.03
Nocata. 60.52 20.12[51.69/48.31 19.32 0.89 8.5 96.95
PS/PVC
VP 61.38  18.35[58.02/41.98] 20.27 0.90 8.2 97.92

*G=100«(L+R). "gaseaus hydrocarbon. .*Liguid density.
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Figure 4.10 Cumulative volume of liquid products from thermal and -catalytic

degradation of PP/PVC using Al-Co as catalyst in vapor-phase contact
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Figure 4.11 C-NP gram of liquid products from thermal and catalytic degradation of
PP/PVC using Al-Co as catalyst in vapor-phase contact at 380°C

51



PN 2210 s L A7

8{'] e - ———e e mm e ey

(8] |

L Lo
|

_—— ]

2° i )
# e e
250 | PS/PVC 360°C |
§ | e e
40 + R R
& ' —&—DNo cata. ;
i i i
§30 1 [TT&Al=Co VP
@
= i
20 r ;
10 ¢ ti %%
0

i

9 14 19 24
Carbon Number

Figure 4.12 C-NP gram of liquid products from thermal and catalytic degradation of
PS/PVC using Al-Co in vapor-phase contact at 360°C

% 4.8 72 LL Al—Co fEFIE A B & B R M E b Sk E R E T E K

Table 4.8 Distribution of Cl in the Products Obtained from the Degradation of PVC Mixed
Polyolefins into (lil Using;&_l—Co Catalyst as sorbent

catalyst C1 content in oil(ppm) Cl distribution (wt %) .
contact
norg. org. total Liquid(L)  Gas(G) residue’
mode )
No cata. 2500 3600 6100 3.95 95.89 0.16
PE/PVC
VP 1700 2100 3800 1.65 79.83 18.52
No cata. 3000 13500 16500 11.65 §8.24 0.11
PP/PV(C
VP 1500 8700 10200 6.77 66.23 27.00
No cata. 3100 7800 10900 6.40 01.75 1.85
PS/PVC
N VP 2700 5700 8400 5.01 72.72 22.27

® residue = 100 — (L+G)

. BRA, Al—Co HEUFITTE PVC IB-& BB IZMR MBI S B
. X PE/PVC [Bf, WAEENEKRERA 2200ppm, 1B Al—Co #E4LF5
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BT BAES B E G L RIR R E R

% M 5 E AR T 20wt %, 5 PP/PVC [, i AEF PLEH A Bk 2] 8700ppm(VP),
Al—Co FTR B &AL T 30wt.%, SAETEIRUNE D (KT 60wt.%) EE K
. X PS/PVC FEfE, Al—Co FIRMRItLREA 2227wt%, FULTIKE N
5700ppm.

THERER, BENBERNEMNHES BN PVC MBS HEMT —
SERUR, JUEI PP/PVC LR EE, FREMEE, MBERE=Y
R PR, PIERIR FERE. HIXF R S PR R B SO SR A
HE, HRMAETERZE Al—Zn BAFK, (KT A5E 30w.%.,

[

424 HRHBESHELT (Al-Fe) HERBEEEENEAERBEENE

PE/PVC (8g/2g). PP/PVC (8g/2g) FMEEH IR R 4 BITER Al—Fe &
WA 2g FF7E THEAT IR, PERERIE 57510 420°CH1 380°C. 3 4.9 PR UE 1A .
SERBRBEABE. T 4.10 ELL Al—Fe fALFIE ISR HFE = h i E
JCEST AN

MK 4.9 0140, MELRERN, Al—Fe BALFIMRABEMS PE/PVC JLF
BEMUBR, FRAERERK, REENN, RMNMEHIAE] 800min, Fi
BIR UL E] 12.0, n-Cp BUTFHD R 51.90wt.%. AR b 44 0 3= 1 i k%
K, HAF 30.15wt.%, §—HEALFR, BTERTF Al—Zn, FHREFESF
B UM 12.5 P&E{IE A 10.5, n-Cyo CATFAH T EINA 65.48wt.%, n-C; L FH 44
MICHEALFIE G 11.26wt. %04 21.02wt. %,

XI PP/PVC, WAHEAELEANR, RNFELDAZ] 800min, EHHE T
£04 104, n-Cpo A THSEFBRIMMEMY 61.83wt.%; SAREM M JL M4
R, FEHKIETECY 9.9, n-Co, UFAS S EH RH 70.38wt.%, M EH T Fe,0,
SRR (R 3.7), BEKERGHEN, B E TR,

MR E LR KE (£ 10), X PE/PVC, Al—Fe BALFIRER G2 — 25,
FHEVLFIRE 2 AEZE 1800ppm (LP) 1 1500ppm (VP), {BEALFIETIE Y
AL B EA 21.83wt.% (LP) M 18.69wt.% (VP), SAET RS TEKR 53
B RAIKERSr, A 76.03wt.% (LP) F1 80.40wt.% (VP). XtF PP/PVC, Al—
Fe EUTMBRAMRBBAEE, (UMFEFIELFEES 9300ppm (LP)
7200ppm (VP), EWFIFTRM S RE 24.57wt.% (LP) 1 33.16wt.% (VP),
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KA FHRMURKCBNEAFETIET, 2HH 67.99wt.% (LP) A

60.74wt.% (VP),

Table 4.9 Products of Degradation of PE/PVC =8/2(10 g) at 420 'C, PP/PVC =8/2(10 g)

at 380 'C, PS/PVC = 8/2(10 g) at 360 'C Using Al-Fe as Catalyst into Oil

catalyst

Product yield (wt %)

d- Percnt of
contact  liquid . residue Cnp
Gas(G)*[HC/HC|] (g/mL) <n-Cy;
mode (L) (R) |
Nocata. 6745 2242(5470/4530] 10.13 076 125 4720
PE/PVC LP 6122 20.78(61.03/3897] 1800 077 120 5190
VP 30.15 51.09[83.24/16.76]  18.76 0.75 10.5 65.48
Nocata. 7268 18.77[50.01/49.99]  8.55 078 104 7292
PP/PVC Lp 66.65 14.29[49.32/50.68] 19.06 076 104 6] .83
VP 68.32 _ 11.20[42.20/57.80] 2048 074 9.9 7038

*G=100-(L+R). "gaseous hydrocarbon. .°Liquid density.

Table 4.10 Distribution of Cl in the Products Obtained from the Degradation of PVC

Mixed Polyolefins into Oil Using Al-Fe Catalyst as Sorbent

catalyst Cl content in oil(ppm) Cl distribution (wt %)
contact
Code inorg. org. total Liquid(L)  Gas(Q) residue®
No cata. 2500 3600 6100 3.95 95.89 0.16
PE/PVC LP 1800 1800 3600 2.14 76.03 21.83
VP 1600 1500 3100 0.91 80.40 18.69
Nocata. 3000 13500 16500 11.65 88.24 0.11
PP/PVC LP 2200 9300 11500 7.44 67.99 24.57
. VP 2000 7200 9200 6.10 60.74 33.16

? residue = 100 — (L+G)
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GBS v R B OR, Al—Fe 4L PE/PVC 1 PP/PVC HIEHR IR LIEIL AR,
MIRERRE, ZAFPERRENR. Al—Fe EAFE HE (LT Fe,0s &
ST, 7£3.2.3 RS, Fe,0; MIEMBERNREARREEAG, C1EEE
AR RBENE, ROEEAEESG ARFREEERILF ek,

425 WREESHEHULN (Al-Mg) WSS ESBEHEEMNEARRENS
4.2.5.1 Al-Mg R4 PVC RA M IZTEMR G4 A

PE/PVC (8g/2g>. PP/PVC (8g/2g) I PS/PVC (8g/2g) =FfhEIEIZH
S RITER Al—Mg AL 2g A T HITIERE, MARET451% 420°C. 380
CH360°C. 3K 4.11 REMBBIK,. SELRBERKE,

Table 4.11 Products of Degradation of PE/PVC = 8/2(10 g) at 420 C, PP/PVC = 8/2(10
g) at 380 C, PS/PVC =8/2(10 g) at 360 'C Using Al-Mg as Catalyst into Qil

catalyst product yield (wt %)
- d° Percnt of
contact  liquid : residue Cnp
G&S(G)E[HC f‘HCl] _ (gfrnL) %n-Cu
mode (L) (R)

Nocata. 6745 2242[54.70/4530] 10.13 076 125 4720

PE/PVC LP  61.14 19.30[96.89/3.11] 1956 076 96  63.57
VP 6002 15.58[96.14/3.86]  24.40 075 112 59.00
Nocata. 72.68 18.77[50.01/49.99] 855 078 104  72.920

PP/PVC LP 7516  9.97[93.53/647] 1487 075 88 8421
VP 6518  9.64[9331/6.69] 2518  0.74 87  §7.7I

Nocata. 60.52 20.12[51.69/4831] 1932  0.89 85  96.95

PS/PVC LP 6120 755[86.32/13.68] 3125 090 86  93.40
VP 6149 6.66[89.61/1039] 3185 090 8.1  98.80

*G=100-(L+R). hgaseous hydrocarbon. .“Liquid density.

A 4.13 2 Al—Mg AL T PE/PVC BRI IR BRIAZE . AEH ToMRE 13
T HIPERE,  Al—Mg #EGTIE PE/PVC BAREEBIN, 7E K N IHE F5E 200min
7, BEARBAA IR M T IR A 3.8mL BINE 6.0mL, #ANR MR 54540 %
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620min. & 4.14 4 Al—Mg {ELL T PE/PVC FRBERIBR B F R 7r AT dh ek . MK
BT orAnkE, WARERLET Al—Mg EALHIE — SRR n-C LU M
11.26Wt.%BE I3 29.81wt. %, n-Cip LA & B M 4720wt % I 2 63.57wt.%.
FHRIRETFEN 12.5 B2 9.6; fESABEARL, RIVETEIFFHA 540min, B340
SEEMFEEANBRHE, n-CUTEMEEMN 59.00w.%, T FHRETH
N 11.2,

PE/PVC 420°C|

—k— No cata. ! ,
_ ~®—Al-Mg LP | |

®op._

200 400 600 800 1000
Lapse Time/min

Cumulative Volume/mL
2 == B R W D =1 o D

- g®

Figure 4.13 Cumulative volume of liquid products from thermal and catalytic degradation

of PE/PVC using AI-Mg as catalyst at 420C
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Figure 4.14 C-NP gram of liquid products from thermal and catalytic degradation of
PE/PVC using Al-Mg catalyst at 420°C

56



BE EEeBE A E & ELRBELRREZR

SFF PP/PVC 48, Al—Mg L7 EH RIFAEALZR B 4.15 4 PP/PVC
7E Al—Mg BAFIER T RER AN AR RS, EHREAN, RMEEX
MiRIR %, 7E& N EHE[IE 3] 200min BY, FEME A YA E& 9.2mE, MGE—
o [E e FIRT, B 3.8mL. & 4.16 4 PP/PVC 7E Al—Mg EMLFIER FHY
BB TR AT 2R . TEMAREERGIT, 7E Al-Mg BRI, B4 KA EH,
n-Cs « n-Cg ~ n-Cy 1 n-Co B H B KEIHEM, n-Ci3 Sk sl TR, n-C;
LUF 444 8 18.51wt. %18 A 39.28wt.%, “FHIERIETFHIA 104 (54 8.8,
n-Cp U FASSBENE 8421wt.%. LEEBNE, LREFYHEASS
BERmm RS, WAKRELE I, E2a T e i, K3
75.16wt.%. ESAEELN, WARRBETHEK, ~ 65.18wt%, HERER
SEALFIFRLL, WMARKRELRE S . n-Cs M n-Cs A& E2EE KEMM, n-C;
UL T4 45 BIINE 29.96wt.%, JGH n-Cy 5 EEE 11.00wt.%, H R
THEER 87, n-Cr LATAHSTEEMN 72.92wt.2%39 MM E 87.71wt.%.

12

10 +

—

Ei

E

g 8

E |
L |
o B PP/PVC 380°C|

- .

E 4 | I —8-—No Catﬂ

| —8—Mg-Al LP |

2

s

0 200 400 600 800 1000
Lapse Time/min

Figure 4.15 Cumulative volume of liquid products from thermal and catalytic degradation

of PE/PVC using Al-Mg as catalyst at 380°C
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Figure 4.16 C-NP gram of liquid products from thermal and catalytic degradation of
PE/PVC using Al-Mg atalyst at 380°C |

Bl 4.17 1E Al—Mg #EWFHEA T PS/PVC BB AN ER L, T+
PS/PVC, A Al—Mg #EAGHIE, AR, RMERIARIM, 7F 200min
5, AR AR 9 5.0mL 4 n%)] 6.5mL, BEMELRBRNAHET
300min. & 4.18 = 7E Al—Mg #EALFIER T PS/PVC MR EATR B 757 205 ih
. MIIRT24E, & Al—Mg WAHEMN, 58 (n-Ce) M 0.18wt. %1%
£ 6.18Wt%, LEZTEMN OWt%IEIMZE 34.04wt%, TIEZES BRI Y
20.97wt.%, PR THAFEM. £S5, £ 200min M35 # AR H
IEH] 6.4mL, PEfF X NTE 380min JEH R MBKIRFOME, 7 Al-Mg fER T
FEE (n-Co) R 4.983wt%, HESE (0-C)) HFRFEE, B 6.72wt%, 7
FEEM OWt%IEINE 24.44wWt.%, EZERKER AN 48.42wt.%, FHRETF
HWEKE 8.1. LRERER, RE Al—Mg [#8 PS/PVC BMEERREIn, F
YRR FERE, (BXEZB RN R EHBK.
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Figure 4.17 Cumulative volume of liquid products from thermal and catalytic degradation

of PS/PVC using Al-Mg as catalyst at 360C
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Figure 4.18 C-NP gram of liquid products from thermal and catalytic degradation of
PS/PVC using Al-Mg catalyst at 360°C

or LRTIR, Al—Mg 467X PE/PVC LR MRS, % PP/PVC ZSE3%
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4252 Al-Mg AR 4 PVC RATRBHARR

2 Al-Mg 7546 A i (e, RIS E T RIS AR I 1B 8 [E (4
e BHFIRI AR S . BT AT RE TR A AERE R 4.12,

%t PEPVC, ¥RHFLFIHKE 4 7B 3 1000ppm (LP) F 900ppm (VP),
THLEREE 1000ppm: WA SEREZ S8 M 1L.19wt.%M 1. 11wt.%, S
HEBRERER 5.67wt.%, AR FE 2 BB HAER 93.14wt% (LP)
A 93.22 (VP), ¥ PP/PVC, BUEIREREKIEBEMMHE, THE 575
% % 1500ppm(LP)F 1300ppm{ VP, H ¥LE K I 1% % 3900ppm{(LP)F1 3100ppm

(VP); WMAEERERER 3.949wt% (LP) 1 2.78wt.% (VP), StkhpEdm
FEE EER 6.09wt%, MMAIFERMNEATHEMNESHDY 89.97wt. %A
91.13wt.%. X T PS/PVC, WelAERERIEBE, BEEAMAUAE S BENH
A A, [RIE, R RIS T K89 R E .

SRERER, Al-Mg BAAMEIREEGRBT, EIRTUEE
g

Table 4.12 Distribution of Cl in the Products Obtained from the Degradation of PVC
_Mixed Pﬂlxnlefins into Oil Using Al-Mg Catalyst as Sorbent . — _

contact Cl content in oil{ppm) Cl distribution (wt %)
B mode inorg.  org. total Liquid(L)  Gas(G) residue”

Ng cata. 2500 3600 6100 3.95 95.89 0.16
PE/PVC LP 1000 1000 2000 1.19 5.67 93.14
VP 1000 900 1960 1.1 5.67 93.22

No cata, 3000 13500 16500 11.65 88.24 0.11
PP/PVC LF 1500 3900 5400 3.94 6.09 89.97
VP 1300 3100 4400 2.78 6.09 91.13

No cata. 3100 7800 10900 6.40 Q1.75 1.83

PS/PVC LP 2000 1900 3900 2.32 9.75 87.93
ve 1000 1400 2400 149 _ 653 9198

? residue = 100 — (L+(Q)
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4253 Al - Mg AR 2t w3 FF 3 12 R A691F A

A THARERZ BIFIMEAER, & PE. PP, PS FIPVC % 1: 1: 1: 1
HILLBITR &R 10g ¥k, FFTE 420°C FHITIEAE, RIEEE Al—Mg BALFF
KM, Al—Mg EAFIKIMAER 2. B 4.19 AW AEERER SR,
& 4.20 AWAEFT VIR IR oA, R 413 ARREEYFcER, #4.13 HEER
/v i

IR RBISREE, NREFUNBRIETH6E, FELRBERNG
HAHE, HEZRIRETERAXMAHIIER, B0 n-Cy U7 0.50wt.%. H{FE
H0 PE PEM L TFE 700min A 8858/, EJ/LMRSYIE SWE 200K & v
PR 2 B 440min FSERR A, FIN KR FRER 51.46wt.%.,

M Al—Mg BAWHIE, KREZER BRI, 7E 200min &, TR T
WARRIRA 5.5mL, TIIRABELKE, R 8 &85 5) 6.9mL, A &N
T (B 4828 7 340min. FEARHIEF=YIMER N 51.46wWt. %I04 59.94wt. %, THF
=EMAHNEDE 17.42wt.%, MABLFE, n-Cs « n-Cs. n-Cg HIZH 73 BRI E 2R
RUXENN. BASSENMMEERE o-C UTFHSHM, S8 nc,
UM 1724wt %38 INZE 32.57wt.%, n-Cjy LLFHESM 77.63wt %N %
88.93wt.%, N8R FEM 9.5 &4 8.2.

Table 4.13 Products of Thermal and Catalytic Degradation of PE/PP/PS/PVC =
1/1/1/1(10 g) Using Al-Mg as Catalyst at 420 C

—— — T .

Catalyst product yield (wt %)

d Percnt of
contact Liquid : residue CﬂP
Gas(G) [HC"/HCI] (g/mL) <n-Cy;
mode (L) ) R)
No cata, 51.46 25.50{63.07/36.93] 23.04 0.83 9.5 77.63

LP 59.94 22.64{95.78/4.22] 17.42 0.81 8.2 88.98

S Sy

*G=100-(L+R). bgaseous hydrocarbon. ."Liquid density.

FEE, A Al-Mg #ALFIE, BROHBET O+ ME 58, LhaH
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FLATE M 8100ppm FF{KZE 1900ppm, B AEF M B F K 4.12wt. %E KN 1.40wt.%,
SHEFMNBETR 7113 wt% K8 7.22.wt%, Al—Mg #4465 BT B B0 & & 2
S 91.38wt.%.

Table 4.14 Distribution of Cl in the Products Obtained from the Degradation of
PE/PP/PS/PVC into Oil Using Al-Mg Catalyst as Sorbent

contact Cl content in oil(ppm) Cl distribution (wt %)
mode Inorg. Org. Total® Liquid(L) | ) Gas((3) Residue®
No cata. 2200 8100 10300 4.12 71.13 2475
LP 110Q 1900 3000 1.40 7.22 91.38

* residue = 100 — (L+G)

| —@—PE/PP/PS/PVC

| —&— PE/PP/PS/PVC

Weight percent/min
f1v9

3
| 4Mg-Al LP
2
|
0 1 - -
0 100 200 3a0 400 20D

Lapse time/min

Figure 4.19 Cumulative volume of liquid products from thermal and catalytic degradation

of PVC mixed polyolefins using Al-Mg as catalyst at 420°C
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Figured.20 C-NP gram of liquid products from therma! and catalytic degradation of
PE/PP/PS/PVC by using AI-Mg as catalyst at 420°C

4.2.54 Al-Mg AR Fo A48 R RALE S BB R bb 4%

ErAd, B-REEBAETER ALO; 5 MeO B EKILINEEE
S0, ML EAFTTE, XMENTIRR L e RS NE. 5T
FEXMNER R LR AR EALE M E YR MR 22 A,
JATH R HE Al-Mg RS EAFAARMGE T ES SR T ALOs 5 MgO, #
2g AlO3 5 2g MgO 7+ BB T PPPVC SAHE: Al RN K R 310 Al-Mg AL
AL BRI . R RAVE ALO; 5 MO 3B 1. 1 W1 B L& Ry e
T, FEXM YRR &M RS RN ALMg AR . spis
SR UK 4.15 1 4.16 i,

ATLLE i, MgO RILM T BORHIM AR S, FHLERBEIE S 5600ppm, H
RMHOFICRSBERN 6737wt.%: ENRBEFHNHRE, FEG ML
7. FREBBRTHEE 103, n-Cp UTHAEERE 73.63wt%. MR

(4.2.13), ALO; RILH THRBHKEEES, BM/LEREFREE . 3T
FHEHEMBOPRIBEY, SEAEMAL, BUERETEATR, Ty
EFEEER 9.5, n-Cy UF A5 BHIFES 73.79wt.%; [FIAT I3 &35 145 bE 4
ek, BWHEITE, WEEHIEKRE N 6400ppm, WEYIR MR TTE TR
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BEHT 50.62wt.%. H—FH M, AJURHE-ZESEAFRME EIET S
IR &S], LR EEENIE Sy aB 2 MBI ER: S, KX
HEREUAFAR _HAMDBHREOVMIES. dHTN, Al-Mg 54847
BIORF ALO; 5 MgO B4, MNTIAMLAST THARMEE S, &85 sl
R sm R S A

Table 4.15 Product Yields of Degradation of PP/ PVC (8/2) Mixture (10 g) Using Al-Mg,
ALO; and MgO in Vapor-Phase Contact at 380°C

l product yield (wt %) y Percnt of
C c
liquid . residue Cnp =n-Cypy
sorbent Gas(G)’[HC"/HCI] (g/mL)
| (L) (R)

thermal 72.68 18.77[50.01/49.99] 8.55 0.78 10.4 72.92
Al-Mg 65.18 9.64{93.31/6.69]} 25.18 0.74 8.7 87.71
Al,O; 64.05 20.92[58.10/41.90] 15.03 0.74 7.8 96.16

MgO 49.92 35.77[78.57/21.43] 14.31 0.78 10.3 73.63
Al-Mg,, 61.42 26.51[82.29/17.71] 12.07 0.74 9.5 73.79

°*G=100L+R). bgasenus hydrocarbon. .°Liquid density.
Al-Mg,, = mechanical mixture of AlLO; and MgO.

GRIATIE, FACBRIRALIN 1 —~ALO;, ZER XRD M4 heEfiE-2g
THRATHEIE, KT Al—Mg FIGAEHR T5 1 — ALO; FIFALEEEE 4481
o, EHE—FEFMRESEN, X MgO—ALO; T Dl S4E4E0 S A £ 4,
AKRERRE, EWFEUFENRRTEASEMBREER, FEBSGEH
R EAGRIFH I 78
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Table 4.16 (1 Distribution in Products and Catalyst for Degradation of PP/ PV((8/2)
Mixture (10 g) Using Al-Mg, Al,O; and MgQ in Vapor-Phase Contqgf at 380°C

Cl Cl content in oil(ppm) Cl distribution (wt %)
sorbent Inorg. org. Total Liquid(L) Gas(G) Residue®
thermal 3000 13500 16500 11.65 88.24 0.11
Al-Mg 1300 3100 4400 2.78 6.09 91.13
Al O4 1900 11100 13000 8.10 82.75 9.15
MgO 2000 5600 7600 3.68 28.95 67.37

Al-Mg,, 2100 6400 8500 5.07 4431 50.62

R, T " L

* residue = 100 — (L+G). Al-Mg,, = mechanical mixture of Al,O3 and MgO.

42.6 WWESHEMLT (Al-Cu) HEREABERELERENE

PE/PVC (8g/2g). PP/PVC (8g/2g) FI PS/PVC (8g/2g) ZFhERIELARE
an ST AITE Al—Cu LT 2 7776 TIETPFEMR, PRRBEE 4514 420°C. 380°C R
360C. 3K 4.17 &REERK . SAERRERWE.

Al—Cu BHFNEWKRE, XTTF PEPVC B, SAEMITMEASE,
TR THCY 124, n-Co UTFHAE BN 46.28wt.%. B 421 £ Al—
Cu LT PPPVC BMABAET YRR TR AME, HETH, W
PP/PVC, SMZEMABIANELEE, FURETHRET 82, nCyUTF4A
S EBEIBE 96.27wt.%, fEALACREL Al—Zn BALRIELE, 3 5 5K IH o
X2 680min. XIT PS/PVC, MBEETESM L, n-CofSM 14.93wt % E
0.19wt.%, XFECFHERIE TEHEME D 8.1, RAEZEN, 555 R Y
350min. METHIZFHOHEEGHUFTARFRNE, 5 PS/PVC &ML,
Al—Cu BUFERE EEFEER AP R LB R RN S B (R LBk e B
AR K 68.38wWt.% ).

*® 4.18 UL Al—Cu U FIFE N IR E R AN B S B4, M
® EA[EH, Al—Cu BIULFIEIS RSB AT R ATER, #1208 NI E
MR Xt PEPVC, Al—Cu AR B HLEIRE N 3000ppm, A EB4HIE 0
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ARG T T, B3 S E 1 89.87wt %, Al —Cu IR FH AT T 7.83wt. %
HIEITE. E5BEN, Al-Cu B AFECETR DL, HF 501wt%, 5
R EIE B B E A 92.41wt.%., XF PP/PVC, WRHIFH HEE T AR 4wt % HE
(3.13wt.%F 3.12wt.%), BHLE WL 10000ppm A4 . Jf PS/PVC, BEZE
ARG, Al—Cu B4R MU &2 &/ 5.71wt. %,

Table 4.17 Products of Degradation of PE/PVC = 8/2(10 g) at 420 'C, PP/PVC = 8/2(10
g) at 380 C,PS/PVC" =8/2(10 g) at 360 ‘C Using Al-Cu as Catalyst into Oil

catalyst product yield (wt %) . Percnt
d
contact  liquid X residue Cnp of <
Gas(G)*[HC"/HCI] (g/mL)
mode (L) (R) n-Ci;
Nocata. 67.45 22.42[54.70/45.30] 10.13 0.76 12.5 47.20
PE/PVC
VP 57.76  31.94{69.35/30.65] 10.30 0.76 124 4628
Nocata. 72.68 18.77[50.01/49.99] 8.55 0.78 104 72.92
PP/PVC
VP 57.15  13.53[29.25/70.75] 28.72 0.75 8.2 96.27
Nocata. 60.52 20.12[51.69/48.31] 19.32 0.89 8.5 96.95
PS/PVC
VP 56.96  25.34[62.36/37.64] 17.61 0.89 8.1 99.37

*G=100-(L+R). bgaseous hydrocarbon. .“Liquid density.

40 .. - R
35 L ——r—

I —=— No {:ata,ﬂ' |

30 —@—(u-Al VP |

I

o
&N
T

[
Ln

Weight Percent/%
v
<

fra—
-

4 ) 14 19 24
Carbon Number

Figure 4.21 C-NP gram of liquid products from thermal and catalytic degradation of
PP/PVC using Al-Cu as catalyst in vapor-phase countact at 360°C
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Table 4.18 Distribution of Cl in the Products Obtained from the Degradation of PVC

L

Mixed P{)lyoleﬁus into Qil ysingAl—Cu Catalyst as Sorbent

catalyst C1 content in oil{ppm) Cl distribution (wt %)
contact * '
inorg. org. total Liquid(L)  Gas((G) residue”
- mode
No cata. 2500 3600 6100 3.95 95.89 0.16
PE/PVC LP 1800 3000 4800 2.30 89.87 7.83
VP 1800 2800 3600 2.58 92.41 5.01
No cata, 3000 13500 16500 11.65 88.24 0.11
PP/PVC LP 2100 9200 11300 7.00 89.87 3.13
VP 2000 10500 12500 7.01 89.87 3.12
No cata. 3100 7800 10900 6.40 91.75 1.85
PS/PVC
VP 2000 6000 8000 442 89.87 5.71

* residue = 100 — (L+G)

Pk, FAAEMENEEE TR Al-Cu 4657 JL T2 A 20 i i &3
R, (BHX PP/PVC B, HIREFHMEUBIR. X PS/PVC ARt A 4k
BR, FNEE SRR LR AN S BRI,

4.3 IhEE

L ALO; A #E A% 1 E A E AR, 5Rmp SRS R L
b, B A AN S PVC B BB AL R RS N R G TR R, 5%
BT, Al—Zn BT Al—Mg HE46 R RIS B MEAR A8 A0 R B 2500
SHIMIIER, EI7EEREMEEER, WA RPRRES SR, FHRET
MRBERIREIR, BM T RESH0ETE, ERAERNSAE RS HETE R
(A%, IR HLEIREE . B Al—Zn F1 Al—Mg {BALFISh, BEH o4
MEREBREAAEE. Boh, Al—Co HALFIF Al—Cu #4FHF T PP/PVC
AR Bl AR B B T A VE B
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£ &

WETHEFBERNZFEE T PVC X ERE&IE (PE. PP. PS) MEFMEZT.
SHIMBHEZMEMAALL, WA PVC G, RNVEREL, RSRER, @i
W Ewib . X¢ PE/PVC, [FFMAE mh EH s dA swmb, FHmE-F
/>, XF PP I PS, PVCRIET “EHNEERE, FRHrZEN, T
IR FEEE. R, MAPVCE, EERERPERTEINIMNEY, EHEWL
BV RER ARG R SE TR PVC BN FLERIERNAE K.

KB ZSM-5 S FIREAEUATIZS PVC BEERERVEMERTFTEE,
ZSM-5 I FIRRe R E FIRE R G EMEEBA RVIER, BEBErERTES
SEE, BMERPNRANNSE, FEPHBRRTHEE. RAKELYE
A T EE AR B FU & PVC IR ERBBEHITTHRERFR .. R LY, a -FeOOH
1 Fe;04 BEH RFHIRERR, 1T Fe, O3 NAH P EARREAES . |

# % T LL ALO; ABAKNF R E SEAERMT, HEET E{IXE PVC &
SERGEREEMEERREER . ERHEREATD, Al—Zn EEFF AL
—Mg EALFIF 8 R ERETI AR SRR ER, AEFEERENI, Bk
P RA S EENEN, FIREFEERRAFEE, BT K08 TE,
TR AR AT R FOTE KRB, HFXEMREEEIERE. & Al—2Zn
M AI—Mg AT, HEeBESEAFIFNREXETTHE. 545, Al—Co i
HFIF Al—Cu ELLFIXT T PP/PVC IS AHE AL R LA R IFHMIEA.
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