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B XPS. IR FHRIEFEHITT U MeCL B EH R X _PREVE13-"HIALRT

thHY Ziegler-Natta(Z-N) AR PGB FHIEEAN TIMER XREREH . FRINLEFEZN#L
AF THEERERARN, SETERS T ERREER, MEED MCL, BN W T RERMHR, &

BT ARARTFZHEEHRR,THEARERE KA THSSRTRE.
XA NN, ASETE, BEAS, RIE, XPS, IR

Ziegler-Natta (Z-N) BEAL 7 [o] tH: 2= 4B F 24~
ZHEWHELT BHA,EL CBBEHHAN
BUL MgCl, HBAKK Z-N bF) . Z B #LH
MR FHETEAENNEEREREENOER.
IR, FE2EBES TR Z-N BRI AT
BEMURSHSHEIERAYE, Soga AN NEHR
FliRgEB AT T EHARS M, ETRE
SEAKE Y ;s Retter FAT IR 447, A Ky 4L
EEKT LS TiCl, BCfi, B 5 MgClL, B
BEHEANANRAETEIASHE MgCl, K7, #
BEE TICL, WEE RSN, #TRE T
SLARTE M, Mori 33833 XPS 4 ATiERR T X R
B EHEAMEARVBREHHNTRERE
— M EW SIS EREAN SR EEER
WEEEEREANPHEHI MR RE, BEAS
Ti & 8K, AN A RS,

A U T S R R T A R AE AT AR A AR )
MR REHN A XPS. IR E 40N FEHIETH
Hyr FRRT MeCL, AR Z-N 4L IStk 4
o Ti B

1 SRS

1.1 EREH

pugib gk, Tolk — & ; K MgCl,, Tk — 4 ;
O, A RF R (ECP) , BB = T B (TBP) , 40 3
ZHMRE(PA), TR, AR ST TH T8
HRABETE EFMIAG(EB), S8 A
TH:(DNBP) ,2-RNE-2-RRE-1,3-  FHEN

%% (PPDE) , It AL TR B R4, 25 F 5 T4 .

B

1.2 TiCl, - donor B & & ) &>
AERSIHFET ,1HE 40°C, 8 200 mL 9 33

B F A 8 mL A F 0.1 mol 5 HE F &

(donor) ,#RJE TN 0.1 mol TICL, . R | h j5 T4

HEAEE"Y, ACKkERBEASTE.

1.3 ZNfELFANH&E

1.3.1 WFERH & Z-N 4R ERSKFE

Hof— i B MgCl, 5 TiCl, - donor #2BE/REL 7:1 10

A 80 mL A FRMTBEsI Bk, B ek b E 10 MRS

HPR(ER 15 mm). FTERTHE0 h, #E

400 r/min.

1.3.2 HdE6E ZNEEN BRSNS
A, AR R R
Table 1 A list of calalysts.
Cat Al A2 A3 Bl B2 B3
Donor EB DNBP PPDE EB DNBF  PPDE
Prepared by ball-milling Prepared by precipitation

Method
method method

1.4 XPS a#F

XS HER T ZRE Sigma Probe
R LA XPSHFEEFEN—BRE1x10°°
Pa, S1H 68 B B B2 Mga 574K (0~ 1100 V) . B
MR EERARSRF T, EAHRNFELS
TR, FEREERSUEHEEME. U A7 1

CEERE 84.0 eV FEN AR M I Ti2p3 K 7 1Y
EEHE.
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1.5 IR
R LM IR 2 S 5 Magna-IR 760. 45 Tiog3 Tizpl
HBRE 2K, 2HERLI FRERGRESFAR
TMABEAERBMR REREKBr#t 2 a
R __J\/\_/b
2 HRESWE N T Tmmr
Binding energy (V)

2.1 $BFHNEHRHAS TiHESHER

XHEXEFRIEERFREBELALS TN

L REMERFE ELPR TiCL, 548RF4&
TER BN Ti2pd &5 BB /L, BEEE2 T 44
BEsFEEAERANER.
2.1.1 TiCl, B Ti2p3 &S BEMNH E B F
TiCl, R—FEAFRBRBEENBEE, BL5EX
FARABPRRE =4 HO,L, BB ENK#TE
BAE . 8 T B E TiCl, A Ti2p3 &5 & 8,
BITRBT WEMIE, B K3 TiCL - MgCl, RA
YT T e TR AT .

# TiCl, 5 MgCl, 3L5F BB B TiCl, - MgCl, BC
Yt EHAS Ti BEYENS MeCL & E.H
F MeCl, B f 4 L TiCL, B MM, T2l
Mg~Cl>~Ti A F Ti B8, EEEFLTM
P 0 N L X R R R 45 SR XPS B
R RN Ti2p3 £ 4B TRE.E 1 % Ticl, -
MgClL, TR &1 Ti2p3 & A 8B 459.1 eV, R4 AT
DA 4L TiCL, fb &M Ti2p3 S REN KR
T 459.1eV.
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Fig. 1 XPS spectra of Ti2p in TiCl, - MgCl,

2.1.2 Z-N 47 i XPS 4 H At Tic, -
donor ELE AT T XPS 44T, B E T WA HME
W B R T AR TEN T NEFRENEE.
HE 2 TUE RS TiCl, B Ti2p3 B4 HE 459.1
eV ML, B & TiCl, - donor H1 Ti2p3 B 45 4 EHE
BERXBETE, 5 FER 458.2 eV,458.3 €V,

Fig. 2 XPS spectres of Ti2p in TiCl, - donor of different donor
a} TiCl, -EB; b} TiCl -DNBP; ¢) TiCL, -PPDE

458.4 eV. H] LRSS Y 49 donor SR HEE,
B B R TR F T AENEFEE
BEME K, Ti2p3 MG A RE .

B 2EBEERTURR. FRANEHET
R Z-N 1k F F Ti2p3 WE SEEFAHER,. 4
B, T B F 2 A B 7S (B 25 4R R FT BE B X —
HREMERE . XS Furaa” % 59 W & A K, B ATA
REFA B Z-N 4L o Ti2p3 M4 A 8EEE 2 T
BEHN KR, #EAE&RP Ti2p3 HEGRES
TiCl, -MgCL, ELA % A LU HR G BT F [, WA 45 Ha
FHHUIABRT TIABEANEFFEEH K, 4
BTk [E TiCl, ZE—%FEE E#E o E# 1 E
A . BRMEAeF P Ti2p3 HEHEMTERERE TiCL -
donor EAYAE ,BER T TiCl, Fl4 s FiEZH
FEWETRREMAEER, X MENEET
HHITIe RS EHESE.

Table 2 Ti2p3 bending energy of complexes and catalysts with different

donors

EB DNBP FPDE
TiCly * doner 458.2 458.3 458.4
Precipitation cat (donor) 459.0 458.6 458.9

2.2 Z-NBLEFPHLETFENERRTR

WEEHB THEZNEAFRPHEENER.
HFHEFEMASIAXKER T #4505
SREmMENS TR AE TR SRR PIE
HHES TIHESKERFR W —RIITELET
fREEE R T IR 247

B 3 T EB oy MIRIRIER R Y
1720 em™', TiCl, - EB H v oo i B 43 ¥ 1593
em”',1565 cm",MgC_lz'EB 1 1683 em ™' LB A
W EBHEES C=0FHESEEGYPH
SRETEARG EEWIEMETHERET



T8 T T MgCl, AR TICL AL RS ARHE HEH AR AR _ . 929

(Ti** Mg )58, BB c— o fufha
KO BBEMEIL, 5 08 ER Rl v o W
O 1 G B BB B . R B C—O 490, SR AR,
TELLANEHE =R A M EB v M TE 1276 cm ™,
255 TiCl, , MgCl, JE B B & 4 )5 o0 B %5 1l & 3%
¥, WAL, SH N 1331 em ', 1308
em™ "F1 1329 cm™',1306 em . B 4B ECI X 7. B8
LBEERETRERESYANPrE sy THM
e,

Y 17193 b

1
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Fig. 3 IR spectras of different samples containting EB
a) EB; b) TiCl,*EB; c) MgCl *EB; d) Al; e) A2

## TiCL, - EB 5 MgCl, Hf B, R B TiCl, - EB
$$1E 4% 1593 om™', 1565 cm ™' {8 4E, TTZE 1678 cm ™"
BT, T & 5 MgCL*EB M v o AL,
X, AT RS SRS EB RS M
BlA ,BRER O—~Mg .

HET A2 v g 7E 1681 cm™', 5 MgCl, -
EBM v oo 7E 1683 em ™' ZA—F, i th 5],
IR B TiCl, -EB SFAE0E 3. X R 00, T 15
BlEMEAT R EBRAS ME BES, A5 T
BlE .

FRE & EARF v, 85 MgCl, -
EB HH LL i $08E A [, AT RE R i T Mg i T E A
5T 2 #E R Mg—Cl—Ti, Mg [ Ti B &S
R O—~Mg AR, C— O MX 5.

Bl 4 8775 DNBP HH v o I B X 1728 em™',
£ TiCl, - DNBP #3% 1645 cm™' ,7E MgCL, - DNBP
#1686 em™', S BIPEME T 83 cm ' F 42 em,
C=0 $EEMMEMEIE A TiCL, .MgClL, 4> 3|5 DNBP
K47 KA, TiCl, - DNBP & & i & JC i B8
DNBP Xf TiCl, %5 B % [ 56 3% . [R] iF DNBP 7E
1280 em™ ' AbHY vy BMEE R E AP E R MBI
¥R, HrEC—0ZEMMMN. ¥ Ticl, -

a
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Fig. 4 IR spectras of different samples containting DNBP
a) DNBP; b) TiCl,- DNBP; ) MgCl, *DNEP; d) B1; &) B2

DNBP 5 MgCl, #FE BB M MA Bl vy
# 3 1686 cm ™', 5 MgClL, -DNBP B v ., 52 24
M. EfHEWNSHRERN RSP v BN
1684 cm™', 55 MgCl, - DNBP 9 1686 cm™' 3 25 4
[, YL 8 Z-N 4k 7l HF MgClL, - DNBP, 8 &
TiCl, *DNBP 7£ 7 .

1123 b
W
1 L L

1
500 1000 1500 2000
Wavenumber (cm™!)

Fig. 5 IR spectras of different samples containting PPDE
a) PPDE; b) TiCl, -PPDE; c¢) MgCl,-PPDE; d) C1; &) C2

588 PPDEM v, o RIS B 1113
m~'.TiCl, * PPDE ) v o 7 1011 em™', 987
m™ FEEE, A B A EERE S, R
TiCl, 5§ PPDE & i & A% C—O0—C # & K.
MgCl, PPDE # v 7E 1059 em™' 1023 em™' , 12
PR S # 5 , i8] MgCl, R PPDE &4 K i, {8
BT MgClL, MR SR I Ticl, %, s T 88 H A2
85, B A B TiCL - PPDE B & . F B 47 C1
Foue o IR B TE 1056 em™' 11021 em™'
HIE AR C2 F ve o C BB B H 1059
em” ' 1023 em™', #8 5 MgCl, - PPDE B A& A3, T
BA TiCl,-PPDE MAFIE W70, Y80 Z-N #1L 7
* Bk PPDE 2 2 A MgClL, - PPDE R 77 .
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SRR, TRRSHE TR ZNEARNS T ML I BEW ZNEARNDPHAE FHhY
REARERTFN, SEFRMOFPEUREE  MgCl, HEERM, XL MgCL, HEM X Ti g4k 2%
ZHELEN TIHAENRFEEEEREW.E RExfepn.
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THE EFFECT OF INTERNAL ELECTRON DONOR ON ACTIVE COMPONENT
TITANIUM IN MgCl,-SUPPORTED TiCl; CATALYSTS

XUE Jun, GAO Mingzhi, LI Tianvi
( Beijing Research Institute of Chemical Industry, Beifing 100013}

Abstract The chemical states of titanium of TiCl, * donor, and MgCl,-supported Ziegler-Natta catalysts obtained by
milling method and precipitation method, and the interactions between TiCl, , donor, and MgCl, were studied by XPS
and IR methods, and the electron binding energies of Ti2p3 in TiCl, - MgCl, , TiCl, * donor and TiCl, * MgCl; * donor
and the characteristic adsorption peaks of C =— O bond or C—0~—C bond in MgCl, ' donor, TiCl, * donor and TiCl, -
MgCl, * donor were compared. The results showed that the oxidation states of titanium species in Ziegler-Natta
catalysts using different compounds, such as benzoate, phthalate, 1, 3-diether as internal electron donors were
different . The intemal donor did not react directly on titanivm, but transfered electron to titanium through MgCl, as
fnedium,and increased the electron-cloud density of Ti species, and thus decreased the oxidation state and electron
binding energy of Ti species.

Key words Ziegler-Natia catalysts, Internal electron donor, Active component, XPS, IR



