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1. 2 1Jl1t '\<11'1 "
J)<.it -J[,," TSM -5 "'"1- ~"j))- -IE l'd'lJ' '!' f~Jt

-Ij-i£.f. 550 'C IH!/.. ''''i~ 4 h•'''fll.fl,-JdJ1.... M ,1t

iIl'1t M III f\,~ ,.1t >'<. i\. ~. JJ; - V' ic ".,jOt1/'1

it ic""'4ill..::. i\"'"'ill. iiEit ,if'l' 12 h. -IE -t IUil
'!' 120 'C -t l< 6 h,.j\- -IE .!!, j)',;r '!' ..Jt -Ij- i.:l. .f.

550 'C ,.", i£ 3 h, 'r-I>f'4 ,H"""". 't~ 1Jl1tm. it
hI.~1Jl11OM~~~~I'l""i££,'1:.at~io7~

~*r~ PZSM-5 "''t I. 1Jl1t M;Jt1T"' !!I '1:•. '1:
>JIt~,,"1Jl1tm-lE-tl<,,'!' 120 'Ci"l<6 h,.jI)-~'!!'

j)',;r 550 'C IH!/. 4 h.
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.f.:i<!J!:;r.<:%*~ 1f..JJ..'k·1<. 7SM-5 "'"1- ~ 1Jl
1UIJ<.S-·IHbtilrJi)-IE 50 mL ,J'~ I!I ~ft.J<.S- ~

Jc;Jt1T. ill. oiJJ J<.S- jiJ iAt~4-If 'of~ ",.(j- -IE l' J:, j.jl

'"~; •J<. S- !'tf~ '!' ~ at ~, 7 , ;;C JII J)<. if 1> J)<. if; 'I.
oiJJ l' J:, IIII' J'ej.jlJli '" iAt "' ,-IE»" S- !'tfl '!' • ,1 at ill
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TaLle 2 ..rT...,l uI "team-l'''''l.,,] lime on ll,e acid di,..ri],uling uI W.5M­

5 z...,lile

if'"
:t:.!.t.*..JJ! At-$! R"" L"" R"I
If.tM/h (nNloul·g- l ) (IIInoul·g- l ) (nNloul·g- l ) L"-

YlSM-5 0 0.268 0.166 0.102 1.63

P7.SM-5 1 0.087 0.0.54 0.043 1. 26

P7.SM-5 2 0.073 0.039 0.034 1. 15

J'7~'iM-5 3 0.061 0.029 0.032 0.91

YLSM-5 4 0.048 0.020 0.028 0.71

dJ~2"fJIl., ~ -!l.:r- ~'4"-.I<-~ ZSM-5 >tti

I<i':t>~~*'I±'">It 4'« - ~{j 0>1_ Ki-ll->t ~ ~

14~.~iJl11OMJo~~"1-ij~•••1-.*"
~~T"'1-ijll'*~iJ;,~,je"'+'#T!i-\\l"-~

Ji;~ ZSM-5 ",1- ij ~'$iHU_f ~ Ill. '" ''', ,t ,-'
-\\I~" Alt -iI- T ZSM-5 iii' '" ~ ,je '" ft~ 'I± ... it
·I± ,It l' !Iii '"~ ti I<i' :t> >It 4' k ;,;;a J;t -'" , .. Ill 1 ...
2 ~oF_ fil,jl-14 ~ • j!:~ J;t -"', ;ttl;; >It!\'.¥. T f,},It

%" t, ili... "" I<i'~ >It 4' ;tJ;t -'"~ f,}1Jl., Ii14 ~ -!l. if
,,-i,Ht~3% ~ , t,ili ... '" ili~ ~t;j'-;;'~, iil.'A

---- LJtO:·iV',.
---- i'il;fi'!'{'t....~

21

21

;t,I<- '" 1l.iJl110 it '1<-_
2_1.2 14,,-'I<-ZSM-5 iiI''''>tiJI~M'I<-,~~{j'''

ZSM-5 jjf, '" ')-1- ij >t '" ,~ ~H"'I."'.Il., dJ
Si04 ;fu A104 1!!1li1 if-#- Jl. 3t4*.:tlHIJ ~.'~ fli] jijJ!tit

~ -~ ,Jl, #- '"~ '" -fjc~ oJ!- kif", K , '" K Ii " 0$' oJ!­
"f••~,je"'1-"'~.1-.K#"'~••~iiI''''

Jlc«;!*~Rt,.1~'" i1!, 1- "'JL'-k.'1<-_ ZSM-5

hi> -t '" ,LiiI'''' , dJ -t 'I': iJt«:<., ,t ,-'~.I~~i£ '"
~}I,1>\", «t&.J<t~ <1101% ;t.I<-, "t1ll.·1±, llt,je,I<-'"
,]<.<IIoI%;t.I<-_ ZSM-5 -fjc~ ~ 'Jj k;,;; at!.;Ii c, - C,

tiilil~j'- ;j'-"" - ~ i5l~ IJf ~L;;- i\ i* t!. iJ\ "f iii1~~

i.M+ , ,Iii Ji '" '$~ '" i"j~ .:L t!.iJ\ ,Of[ -ll-~ j~ .:L i.M+ ,

Jt- '" '"~ 1:-ll-~~ "" 14,
tiili:t> ~*'I<- fil ZSM-5 14 ~ -!l. if:r- ~ "i:r­

~_ oI+:r- ~14~ ~ifi1l.~M~~a~ 7DO 't: Sit
~ 2 h-'+.#T ,,je"''1:-''It 2 h,!i-t~, ..:tt,oIf1;l'­

14~ -!l. if>tl' !Iii'"0$'~ {j 0>1 '
-t.. 2 Jl<-~*-.J]!'lJffoiln PZSM-5 k--=r-#i\ik-1l>!¥J-lj~J

if'" .144-:1"1 }f.-$I
R"I LtV

% ( mrnolIt;) ( mm<>VIi) ( mmolIg>
HZSM-5( 11ft}) 0 0.672 0.597 O. fm

H75M-S 0 0.042 0.034 0.008

P7.'iM-5(1) 1 0.388 0.263 0.124

P7.'iM-5(3) 3 0.349 0.222 0.127

JYL.SM-5(5) 5 0.159 0.081 0.078

YL.SM-5(7) 7 0.096 0.1>46 0.050

dJ~l "fJll.,IJf!fHZSM-5 '" B.~i,'4"-

·I±"fIt HZSM-5 Ill. J1: il< '" ·"""A 1!.oI.,y- ,'!H'I
~ ,je"''1:>Jlt~'"J1: l '" ." ut - ~ T f,}, ""t
ic't'I<-~ H7,sM-5 ",1- ij i<-'" '1:-"It~ ~ 1lI.~"'Ill.

il<a~,~~~i<-"''1:ll1+'#T14''-~~~

HZSM-5 "'*IHHI{~?~"''''·''- i<-"''1:ll1~ B

Ill.... L Ill.~ J1: *-1%a 01. ,y- , '" B Ill. j!: -(J; ,l; 4<. *- 'I'
",_",1- ij f;l Xc -\\I ~ ~~~ Jjj -'" ,R Ill. '" ," ,L • '"
," ,1l..it, Ill. ",." -i Ji) .'<.i!oI.,It%'_14"-,1<-~ HZSM­

5 !ii<-,II'1:~~ ,i>I>t#Of HZSM-5 "i 't ,B ...... L

•• «-~.aol.Y,"'i>I~ic!i14"-~~

H7,sM -5 i<-'" '1:-"It~ ~ Ill.~ ;l)jlt? , iii. 'A -\\I ,t·I<-~

~ HZSM-5 ~i<-"'+'i+HHI{ ~? "'," ,'4"-'1<­
HZSM-5 Jo« ",je~*l' 1. ... '" ,"~ J\,ijj, ic,,-'I±
HZSM-5 ",* I. !i,je"''1:>Jlt~,,,,* 1.11' *J1Ji.iJ;j"
1: ,-\\1"-'1<- H7,sM-5 !i,je'" '1:-"It~ ,,,,1- ij ,~' *""
«<jI"J1Ji.iJ;,""A1!.J<t**-"-·I<-~HZSM-5_ >t-t
14,,-'I± HZSM-5 ".* I.,je", '1:ll1~~ I. -¥Jut-ltjji

'Li'r'A jf" 1t!.!±l T • '" ,"~ iI; ~{I!.,

iRilJ >TIH *"li;\"1-I.~il~A'_, "'* L Ill. ...
B ~~i:. )fl "!t.~ilUt'9:tRt,fr1~~+~'f.i.{iJUft

~-~~~"*~~,~~#~~X~~~~~

~a~A~••*~~~.~~•••~M~
.·I<-!JtiJt, >t1Jf!f~'" !HI: 7DO 't: ,2 h i<-#-utll1
~14,j-,I<- ZSM-5 ,,* I. ut-lt eIl-l>-, I,L1U[,1<- 1. 1<­

'" HZSM-5( 1Jf0f) ell oF ic!i14'U±'" i<-'" '1:>Jlt~

1Jf0f H7,sM-S ",1- ij , H7,sM-5 1<- oF ic !i-\\l'U±",

~>tAut-lt T i<-'" '1:ll1"-'I<-, PZSM-5 ~ !i-\\l,,-,I<­
~ut-~~~i<-"''1:~ut-lt"-~~,,,*ij#~,

",14*J1::r- ~-

.t..l ~a.'tt~ ZS?l-f.51t-1-~i\i'lf.<1'littt.Jft

o 0 0 0 0
H(\ 0-/>-0-..\1-0 o-r-ofr}o-r-o, OH

p/ " 0 'p' 6 b' b p/
0, ,0/ D.,~, ,0, ,0/ "'0., ,,0, /0, }; "'0., ,,0, ,,0

Si AI Si Si AI Si Si Al Si
d'o cf'o '0 '0 0/ '0/ '0/ '0 d\f '0

ilJ;til;~{I!. "rJltJ<t~ff-\\l"-'I<-H7,sM-S ",

1- ij .'I<-~ "1~, "l.tiiE~ ,-\\I~ ",1-1. ,~' * iJ; iI;

*',j<p ~I T ,je ,II~. '" 11' * J1Ji. iJ; , t!. ;l) ,]<. ,II '1: ll1~
ZSM-5 "'*I.'~'" ",." ",a"'lla, lI'*iI;-¥J~~-

"
'5li-t-t-;::~F+J23456 7

itI.1ftMHHfu'%
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Fig. 1 Distribution of olefin over modified
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{f.14 j; '" lH!.'f il"t ~I ilt-l1. i( l' , ift'l 'f ~ #" #
fi-;!i.~'i- •it'i- hi. '" Il> 1;,;Jt-1' fi-;!i. hi. '" itI;' , f,}

11\, T>\I>1;'i!#·/1.,1",,14 j; '"i!:li;lJ, ~Hd~ll\,jjl.lt
~I ~It'/1.iit,lH!+jf'fI>!I'*'!'l' f,},,, if{f.i! Ii

14 j; '"i:>l or ift'l-r t,.,.. """"" i!Jf'I1. '"Jot;lJ.
!:l<_u~ ;L , 14 '" >itit j; '" "i iJl ,bHt '" 3% .

2.[.3 $.~•••~.ltM.iit"'.~
ZSM -5 ;lto.<;!?;lJ ;"'$. ;I:.g ,$-1lI.·I1. ,!,."it"'"
,PI, ,{f./.l( if lli Ill. ,!,."£.... .1.,. 1. T~ L Ill. ,!,." ,

ift'iTJHi C, - C, 11\,$.>\1>1>;'<#'/1.. f<l-ll\,;t!.*-*
If'p l. ZSM-5 t ~I A~ • .-jtp-$JJ r ~ iA:Jj<..i\~JjIi±~1.

'!'~.a.a.~••",a#.~_a4$-••
"i!#./1..

~li14j;"'~~~~~.lijf'f~.1.14j;'"

i:Jifi:{Hi'" 3% >l, """""*-f-itiJ;.1'I >It~1Jtit

JloI $.;I:.a·I1. or , it Jt{f. IHtg '" /.l( "" HZSM-5

ll-'f 1,.1. j; "'iJl "ill-It'" 3% "'14. tL~~*$.~
>]It a·I1.. jf14 j; t\.i: Jif i: jf{t '" 3% '" HZSM-5 iJI;
.<;.iti1<I{f.1' "l ••,LHSV '" 2 h '",.\-1+1'$
• ;1:.2 h.<liHf1' 1'1 1JtitM#J'•. III 3 ,ti( T {£
1'1'I$.;I:••~.*1',.*"'jf•. AIll'!'~

'" , f'i ot~•••1t iJ; , ,. * '!' t,., * '!' 'l: 110 l'
k, "" Il>*'"JtJlt."'" f<l-ll\,. {£ *- 600 'C .~;I: >]It
""j<JtJlol.1., """"".. t,"""", .;!,*"'''' 34.09%, ""
1l>1X.'" [9.16%, ill $.~.1tiiil') 7()() 'C"', ""

""".. t,.,,,, .E· *"'J>t iii M38. 10%. "".,*"'Ui
i'l 22. 47%. >It~~ 0fAHf'"{f.ll\,.;I:.or ,{j1,t
JloI.1..il~"iIll..i(lli"'IlI..'!'~,il~'f*~

it..~#"tHo- .'1 fi-;!i. '"~ 'i- , 'i- hi. k i: '" itI;' ..
*1>,A,r, *,1\, T "" Il>'" i!#./1.; BU'r$.;1: .i'"
.'"1t;!j, ZSM-5 iJI;.<; ~••'" aa~ifi~J;t.",

lt-i'f1Jt,t M'" iii i:"'- ~.. iii l.1t",-~ , "'<!'J T * I;'
"'1.A,l'Ior-~~1t~~~T1.A"'''''.,,,,,t,

""";Jt-1'~'i-~#"#~R;!i.,A,r,J>t~~"'''*

'" ;,<#./1."">It 4'. 1"}t$. ~,"u"'-1tli;lior . jj1it
~Ia. ,ti(!, "f""1 ,.110 M'" iii~alii l' .~~'Il'
* ,It-lt-~ ,t'I1.1it"'-~ .J' jiJ * '" iii:. f<l-ll\,. 1'I,It.
of VA i!#i! ill $.;1:. '" i"'~*-1I'l" 7SM-5 ;lto.<;

iii·", _Uil') Jlt." ~ "',.**4'''' ~ "'.

23,-==-==---,--- ::.~i&:$1'''
22 --i'i~fi>t'J%
21

20
~mr 19
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*t{l,~JIt!i.lldtrc
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Fig.3 Effect of steam-treated tempemture on product

distribution

2.1.4 $.~.or~~.lIOMaiit"'.~

a. $.~.orriJ ~ PZSM-5 jf-'fI'IIi'li"'~~. jf
#fj; t\. -VIf-ltjf{t'" 3% '" HZSM-5 ;lto.<;{j1,tJll
{f. 7()() 'C , ~it'" 2 h '",.* l' , jf~'1$.;I:>'fl ,
2,3,4 h.1' l'I$jl,;I:.'lfiJ'" PZSM-5 1Ii·/1.-tl,,,
M*-·j,,-tl2 ~".. J1. ,r, JI, "' .14,t-I1.'" PZSM-5 '"

.E-ill., R 1lI... L 1lI.J<j !t$.;I:. or 1-1;t-IUl ;1../1.",­
~-,ltM-. -;j--"-*-*-$.;1:. '" nSM-5 'J-'f ~ 1Ii"i
;!j 'f$'"~."' ... ~,,Ii, 1&$'" ;1:.4 h'" .E· ... W
0.268 mmol . ~-l)l;}.3'.. O. 048 mmo1 . g-l, i!it ro-f
{£$.;I:.tl.'!'*!t.~ •••. a-i'flll.'!'~

It1'*. ., H Il./L iii "" ,tl! or "', !t$.;I:>'f or
fiJ;t -I' B /liIL iii '" 11 W L 63 "'- j'. O. 71 , ~{f.-tl
~$.;I:>]It~BIIi_.~~.LIIi_.~~J1. .

~~.;I:.or~~"">\1>*"''''.~.•li~$•
~."'1t'" 'It ~i-'i-", .~. ~."'1t.'iJ 7()() 'C or
"".,'" ;'<#'11. >it o\j-. {£ >It;"'. l' , ~ it"'2 h-, , i!t
-1'~.T{£*-1'I'I$.;I:.>l~a."'1Jt~M

.1.&;!i. '" M*-,"'Ill 4 ~"..

-_.--_.-~.
15 --

12 1.0 1.5 2.0 2.5 3.0 .lS 4.0
*;J;!l,ctlJlT!II·tliJllh

004 *~~ff~~~r~5J'"-~{r(J~~

Fig.4 Effect of stream-treated time on pnxluct distribution



AI!'! 4 "f '" , '" /Iii ~t ;j'- Ji) Iii< II, k l'f 01 "llt
-1';;, ~il<. '" /Iii >It;j'-,/E i<!& k l'f 01 1''1 h 1 hOI"
;!;. ill -f ZSM-5 iJI;;G ;lUi of·" ~~/ifI<.S-"" ""Ii
of," , JC M3J\ ",IUt>t».. S- j'- 111 ft jp :Ii JLUJ ..;,.
ill~jiEAJHd.'t '" , lioti<II, kl'f 01 "1 lit.. , 'r"f ij
1l13i>li.iR .I!J h Iii<II, kJl"f f'1lt -1'. -;;C JiJ lit Ii

7~~Mi<~;tl'f,,"~~~.>li.Y7~~"~~

~, Itil< 7 ~1tMiJ<1t~1t·/1. f;I;.; " -;;c JiJ . i<i'\
kl'f~.of*lift"fij~.a.,aT,,"••~
~1II£~,/EiJI;;G~JiJ.*:Ii-~ft~~ft"fij~

ft.Lii .1<'j'fI<.S-1II*-r#JIt.~1tM ik'ii of·" . ""
4d<'1JI.1tM~1t'/1.f;I;.ltil<._1 01 "'''''>It 4' Tit. it
"f~'t '" •i<!& kl'fBt 1''1'" t./liiilHt·/1.~";' l' k.

2. 1.5 i<~ k Jl' '" ;1", '" /Iii >It 4' "" ~..;, #14
~ ,,~hJtr~fttth 3% "" ZSM-5 ~1tM.,/Ei<~~

~h700 'C, l' _1 ",;1T .i<i'\;tl'f 1 h.of1f.. 7 i<i'\;t

l'f",;1",»..S-j'- 111>It;j'-""~"". i";\Al..~ 3 ",,,,.

~3 *~~~~~~R~r~~~~~~

TaMe 3 Effect of "t"am-~aled spa"" ,·e1ocity 011 product yield

*'-~~.it/ >tt*I%
h -. c' c~ c- c< c', , , , ,

; 5.83 5.22 14.83 2.37 20.32

2 5.22 4.17 15.97 1.95 22.62

3 4.85 3.62 15.22 1.56 20.18

4 4.36 2.54 14.73 1.12 19.67

~ 3 "f'" •i<i'\ k l'f '" ;1",»..S- j'- 111~t ;j'-~
";'1'k.t.~""'~>lt4'Iii<~kJl'''';1''"lit ..~
:liltil<. ~;,ti<~kl'f>t~1tM /t'lint •.i..Jt;-~ft"f
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Study on new phosphorus modified catalyst of

caatalytic cracking for propylene

WANG Hai-yan' ,BAT Ying-zhi' ,2 ,WET Mini

( 1. T.;llolling Shillllll Ullivenlity, fllsll\'" 113001 ,China ;2. O,illa U"iversity of Petroleum, Th.mgyi"g 257061 ,Chi"a)

Abstract: Usin~ catalytic reformin~ of naphtha as mw material, and hydrothermal phosphorus modified HZSM­

5 as a cautlyst, modified hydrothermal treatment of catalytic crackin~ catalyst performance was caried out. ZSM­

5 :r.eolite catalyst hydroLhermally LI'C8Led acid modulaLion can achieve the purpose of increased propylene

production. The best eatalysl modified conditions are as follows: sleaming Lcmperature 700 '{:, the steam­

treated time for 2 h, the steam-treated space velocity 1 h -I. The results showed that the PZSM-5 after

hydrothennal treatment, si~ificantly improved the hydrothermal sutbility and activity of catalyst, and increased

Lhe seleetivily of propylene.

Key words: propylenc; 5M-5 :r.coliLc; phosphorus modificaLion; hydroLhermal LreaLmcnt

Crystal structure and catalytic performance of

one-dimensional chained [ ( C. H, ) 3 SnOS ( 0) 2 (C. H, ) ] n

flU Zhi_ping l ,YUAN Gang2
, WANG Fei l

, lJU Jia_wen l
, UU Liang l

(I. TTubei Key laboJ1ltOl) of N{n·el RellCtor & Cree" Chemical TedITHJlogy, Key lahoJ1ltOfJ for Cree" Chemical Process of

Ministry of EducatiOll,Wuhan 430074 ,China;2. Zhonghao Chenguang Research Institute of Chemical Industry ,Zigong 64320,China)

Abstract: The organotin complcx [( C6H.~ )35n05 (0) 2 ( C6H~ ) ]" was synthcsi~.cd by the renux reaction of

(C6H~)J5nOH with(C6H~50JH and deLermined by elemcntal analysis, IR and X-ray diffraction single crystal

structure analysis. The results show that the cr),stal belongs to monoclinic, space group P2 1/n with a =0.689 a
(1) nm,h = 1. 637 1(3) run, c = I. 9376 (2) nm,f3 = 96. 379(9)°, v = 2.172 0(6) nm·~, Z =4. 'the

compound is a onc-dimensional chained polymer by virtuc of the bridging bcn~.cncsulfonale groups, and Lhc lin

alom is five-coordinaled in a slighLly distortcd Lrigonal bipyramidal configuraLion. When it caLaly~.cd Lhe

Lranscslcrificalion of dimethyl carbonale and phenol to diphenyl carbonalc, iL showed Lhc vcry low catalytic

activity due to the stene hindrance effect of the henzen(,,~'luUonate, and the conversion of dimethyl carbonate was

onl)' 7.2%.

Key words: triphenyltin suUonatej crystal structure; transesterificationj diphenyl carbonate
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