CODEN: ZEOREM
ISSN 0918 - 7774

oy BASAN

1998 ZEOLITE NEWS LETTERS

B R
LR S LT Fd T A R D

i S ~T SRR AN o7
TNk S 27 a24UK

.............................. KA Nk e 4l

OB BIEA ARt T4 Mo
NOx @5} - Hifl) £ AL 74 O SESR U £

WF5E o\ G, gy #, Anders Lund -

bPEwY R AT S D E R
IR D 72D EL ¥ 07— — 7

ol ATUE LA, IHEER, SR

o — A A LAR— b (124)  BREsE(113,133)
L4 7|' 7 ’f |\ F = SRR (125) 24 R —E 2.(127)

= e e A S By
Japan Association of Zeolite SO D LB 2 5 (135)

PR

89

98

104

121




R
200 nm

(NH,);PW,,0,,F / fERFEESHED SEMEZ
F ) FERTDHMARIZ THWICT E 2 F ¥ 4 U CHgE L 12K D
17 S HEESKAERL TV, KAERNIESR,
(R4t [REARFETER K &)



¢)) Vol.15 No.3(1998) 89
(B2 &%)

TEMEE L TDOEE T4 FORIE

moA B
SERRIRA RS T3 (K

1960 FERUCR A A Y RHX, YER 54 F ORMBESRERINTLRE, €4 54 bdis < T3
ELTEREsN, AEs, AMtFofEs: U CHTEF 2 EHTE 7, Sllid, MCM-41, CIT-
1, MCM-22K EROBEATAFHB30VIEAYE-52=F) TUIBESRIN, T OBEEH
il & LTI S W T 3. RAITIY, ThETOEA 54 MilEo#Ric > TiidT & L bic, &

DX T A MEED ~ vy 7 22O TEE T

. B ®

1950 FERDFIHic, UCC, Linde Div.®D Breck
litk-T, k52, TrvIvigy y—1iEDAL
IO LR L LIz ¥A 54 A, BEUOXPAR
IhH?, ¥4 54 VITEPBE -7/ HiEts
4 FAR, RRCBEENRD bNROEEEED
BEEA T4 FTHYD, TDORERM, 143
¥tk “ Molecular Sieves” & U THIEEB T,
19604F, Rabo®, Weisz?® 5ic k0 HKRINTA &
YREBHBNIESBHEHE LA 54 F XOfE
EESERE SN, s LTOEKRERL 51 FE
BNl 2O®BBERCESLET, €251 bidfit
I, ®EH, 123 RBAE L TEEE TR,
BB, 4RSS CFOREELMEO—D & LTE
e IbAEEOTRE L TR, Hic, gL
TR, BB THEEREsED 5h, TENIE
 OEWHEFH A EATHI 12, €454 Mg
B4 2053, NMR, FRARIN, HRTEM%4,
HETHMMBEEESFTTEOES E L BT, fid
BILREORBICRKESFELTE /S

B3, VPI-5" %4 & LT, UTD-19,
CIT-5", X5itMCM-41%, FSM-1675&D
RKAREZXF4 b HBANEAVE—FR=F )T
BEREN, FhAvso ) r— 2B EdT5E
fied 54 FicBiT A2 OMESRESH, FL
DERE S EOME L L TERIN T3, S5
HIREA 54 P THBFTS-1 V1 CHkH 2WE
BEREH, SBROF LiMg s LTHifsh Ty
B,

A 54 B U TRER, BHEE9 T,

R, RENRZLRRSNTHEDT, ABTH,
TEMEE LTHROEL €A T4 MBFHIHTH
AR, ALEORFCBT 3L+ 54 M
20T, ZNFTTOESOEN, BXUSHBROER
LD TEE T,
T3EfE: L CTDEA 54 bRIRICRT L DB
THEHLTE 7,
OF CicfiE: LTHERINTHE €L 54 hD
WE, Bifick 2EE
#l— FCC, KB SR shTnd
YRIEA T4 b
@FLinEL 74 MiltRic L35 7 0k D%
Bl —MCM-22ic kB _RVEVYDFTLFL— g
SAPO-11ic & B BHALES >
QEHL LLHAISNTNBEEL S/ POFF 7T ok
~DJEH
Fl— B €4 54 Mk BRFALMERS >
FerrieritelC k2B A L7 4+ YO BHEME(L?
@< L)y 7 ZOHE,
TEMERFEOBANSREE, @ <) w7
ZOHE " E, ¥4 54 roRE+oicsl st
EEbic, FE, £RYIOILE, MIETREL &,
TEfiEE LTAEEETH S, ARETIRIEL,
XA 54 b ERNCINETOESEHT 3,

2, IT¥MEEUTERINTHWSETSA bD
BRRUEE
Breck 5t &% ABIEA 54 + OEERLIE 1998
% T, International Zeolites Association
(IZA) @ Structure Committee TIRH LNz



90

54 hOREIF 108 it k- T3, 72, Mobil #
@ Degnan Jr. ¥, 1960 fELIM 1995 £ % TOHHE
¥4 54 hOXRERHFFRREANTN B, 20
Eic kg, BENELLLOBSTHITFICEHE SN
7R3 12042 FiziE LT3, Degnan Jr.®
WEIT LB 5ET EDOEFFFRFREER 1 TR T,

1970 R ZSM -5 BWRESNTLRE, BT~
U= 2ERALAFT LOEEDEL 54 k4
LAREN, HHLIh T3,

¥4 714 b

(2)

New Zeolite Structures

No of New
Structures 1

e}
T
-
"o}

Every 5 Years fro

i
ey
s
o
(==}
m

RS TR - 70 B { ORERBED R 287 K1 EEEEOREEARELFA MO

LnEd 54 bBEREINTEBY, Gkt A SKREREF SRR

b, BRERLL, < ORGOMEE #1 TEMEELTRAShTOE LS54 b
UCRIRBREASE S BT 35, T ‘

e LTARICHERSHTNE €454 b - za @0 OABE e
OEERTNE LS 0, K 1 I Tyee BE madyr PLORTE
B, A(LFIC TRAMRE LTRASAT Mordenite MOR 12 6.5X 7.0 2 1961
CVABARENEEA 54 b EFOMTLEE S 8  26X57

NYe Tz, K2 haiEs, Gtz Faujasite X, Y) ~ FAU 12 74Xx74 3 1964
bppers i e@ALARERSy  Zoiel Ll
o R EHRERIFCR o BUAE, ;95 MFI 10 56Xx53 3 1973
ZSM-5iC &k AHERIRIE E, ¥4 74 b 10  51x55

b = FIH L7z 2 D7 ok2(iE, Mobil Ferrierite FER 10 42X53 2 1976
HIc LOPIRS DA SOBF 0 ZSM-5 g4pg_y) AL 10 83xA1 1 1984

2HETEELDEL T POAKRDE
HT, €454 MuEOEMBIF I Mobil
HSTULMNIT, oREHINICHED TRIZ T D,
€454 MUEEIROSFIcBT 3EMOFERKA
ERENT, €24 54 MlEOH TR ARICH
HEhTwamid, BaE (FCC), KEILDE
i RSN THBYRIEA 54 FThb, FD
HEREFERIZ 207 M VEIRERLNS, KITEL
FEREINTHEDIE, MFIEIEA 54+ (ZSM-5)
THBH, TOEEBIKT DA —5~Ths,
—%, ENFFA b, LEIEE 54 MisEDEE
BRRATH 303, FHINTHLS 70+ XDHIE,
BEEMORT, TR,

AR, AHMLEORTTE, BEO=-——XdH
BORFHEINAFEREOEICHELT, AT
IRTEIBRIGICH LT, BLDEL 54 M
DPREESh T3,

(1) FEERIKEOTLVEL—V g Y (HZSM-

5 MCM-22, &)

() n-77F vOBBREMILHZSM=-5, Ferrie-

rite, SAPO73 &)

(]]I) T YOLF )T Y E— g Vv

*1 WA %12 Atlas of Zeolite Structure Type I X 3o

Light
Cyclar  Butene Iso
(C4- MFH(C4= FER
Hysomer
(C5/C6 MOR)
S-Forming MTDREB, Aromatization
(Naphtha ERD ( MFD (Naphth LTL)
Hydrocracking MDDW
LCO FAD) (Middle Distillate MFB
Cracking MLDW
(VGO EAD) (Lube MFI
RFCC Tso-Dewax
(Reeidue USY} (HGO SAFPO)
Heavy
1960 1970 1980 1990
M2 €474 b ER U 7chmEa,
AbET o€ 2

(V) FCCicBW33C3, C44 V7 4~ DHEE
s, (D) K20 TIREHERIEI
TETH, TTRIERETERINTHEEL S
1 rdp0, SBECERNMESE LCRET I
BT3B,

3. EFS41 Mo
TEMIEORIFIE, 7ok « EE - EH: « BEIR
e FERT LI DRBEETbN 3, & STl



(3 Vol. 15 No.3(1998) 91

ks, HEREEED N — 7 LOFEFEE~N— X
E L THRAERN LR ED SN S, €454 b
IR & 4 AfificBOTIE, ¥4 54 FOXE
LEbic, ¥R= ) w7 20KBbERHCED S
LEMEETH %,
REMTEMBEL L THASATHREL 54
M, BIRO K D, REERS R (FCC) i
FOKFE L EEIc O NTN S YRIEA 5 4
NE, KFEEEA S Bih & 4 3R EAHES, 4
HLFICHNONTNBEZSM-50_ETHB T &
Mo, TNSDOTHEMIEE LTS %D,
FCCHMECFERINBYREFS A bDsES
FCC fiffi~D €4 54 hDFHEIF, 7ot =X,
< b)) w7 ZOKBEBEST, V) VOREY
IHEEED M E T, GRS 1 E i
HEIFEMEDT &, BIFLIR 30 BB L /o HE
b, FCC i 3mbEELTEMBO—DELT
€F 74 ey 7 2ADOMEITTOREIHED 5
NT3, €454 hEEDHI FCC DR IC
BLTIR, 2LOMEPNH2DT, TITREL
74 b DESOFHEICH L CEBICEEd,
INFETOYE LA 51 b DB %K 3 ITRT,
1960 fER DEEHIZ, Mobil d Plank & i & - TR
RENTRIDEA 74 b EFHES KT,
Ca— X XAI£4 54 b (UCC, Linde #5810 X)
pEREINY, 2ok, BEbic, MKBEEDSH
REH ZZ#:Y icZEH &1, A D Ultrastable Y
(USY) ITE 5T 3,
HV) VIERBENEA 54 - SHEMEOERI,
Fric i RREL LT, AV ) VIEES
"JREIC L, AWBHOERICKECHES o
L7 19804ERICA D, USY SREEH
KBl sh B kit b, FEES 44
D VGO (i) 5 & HEFRImAL
HAafeic L, FCC 2HEMORERD
B L b EELSREL 7o v R &
s
BRI SN TR YRIEA 5
1 b DRI,
(1) HFEYHETH 5 NaY DHER
(2) WBZEMEYRILA 54 b (USY)
DFIH
(3) KEBHAEFEICHES USY OZAli7sHd
EEHTOBEIF
i ons,

Product of 1990s’
Si02/A1203=5.2

X4 YH+454 bDSEMEH

Synthesis of High Silica YFAUEMT) using Crown-Ether
of Ultra-Hyd YUHPY) for Hyd

Improved manufacturing of high crystallinty US-Y
Commercialization of Resid Cracking Catalyst using US-Y.

Commercialization of Octane Catalyst
of US-Y for H Catalyst
Development of Ultrastable Y

Devek of Zeolite i Cracking C: 1962)
Discovery of Catalytic Activity of RE exchanged X.Y

Y Zeolite Patent Issued(Linde, 1966)

X zeolite Patent Issued(Linde, 1964)

1956 1960 1965 1970 1975 1980 1985 1990 1995
Year

X3 Faujasite B4 54 + Dt

« NaY Diess
FCCilicfEF & 5 USYF, b4 5L9i,
NaY O#ic L f#ls b, 2078, USY
DEE G HFEYE Th 5 NaY DIk E T %0 X
AT 1970 R I BLE SN REBHREYRIC A 5 4
&, BEEESNTHWEYREYLA 514 MEROE
BEFHMEEEZRT, BEMEIhTHEEA
54 ME, T0FROEA T4 biTk~XT, k&R
DEL, HTREE—THEENEENISEADS
N3, £72, BEROD SI0, /ALO, €I (LR 4
NUHERTB) S, 46~50005 50~55&E K7
>T3, FNFND NaY 2 HEWE & L TR
L7 USY Ofitk#E %K 5 17 3™, NaY Ot
HEoEz, FCCAMEICH NSNS USY OIR7kE
f, Mix & Vit E S, EEHEO L S 5aiiss
RIGEETFTH itz 2 s T# (L& h, &

Product of 1970s’
Si02/A1203=4.8



92 S i (4)

100
AN Same Matrix
~
~
—_ ~ ~N
R ~
T o us-y
2 So
s ~ D(HMR)
z S~
~

< A(MRZ)

1 1 - 1 1 1 1

80
750 760 770 780 790 800 810 820 830
Steaming Temperature (°C )

X5 FCClfn kB et Dts

A 1970 RO USY R Al
D : 1990 FERD USY £ A kit
Deactivation: 750, 850C, 17hr, 100 % Steam
ASTM MAT: DSVGO, 482C, 16 WHSV, 3C/0

BhOBRELICHRE LF T 5,

NaY DE&R#E, Si0,/AlO, (45 1)
KEOHER, (1) ERAGHER (Na,0/Si0,,
Na,0/AlL,0,, Na,0/H,0 12 &) DFEFELER, (i)
v— FOKB (BEHY— FoFA™), (i) Bk
BoRE, BEEEEROHRBICHD LIANKT
&)50
« USY DiEEs

USY DR B LU F0FEREIE L TRBLM
LNTNADT, T FCClllgiic 523 USYD
BHER 2ICENT 3, MitkEd:, WMxsatkisd
YEEF 54 b OREM Iy 15V icikET 3
(X6 it Si0, /AL, 0, & W I & /KBEEH DR %
KT, T, TRENEESERIN LB
FCC T, B4 ~"vHOYEIEASA MRE
Raehzd, —F, TERETEEINE NaYD 7 4
NYHIZSHIRTHY, 1 X VEHOE N NaY DE
BEARBEELEEIREL, MELZEY, 8hE0R
EHICRITBDT, BENTIREV. Tofc®d, T
EMicBlEISh I NaYDRT LI = o At k074
Ny EED, EEBEDOREL (Ultirastabiliza-
tion) K3 EHBFTONTV B, +3icT VA Y
ERELLYRILA 54 b EBUESTHILICLD,
MBS FEEL, ZOBESRELEhE &,
19684EM 1ZA, Chicago 23T, McDaniel 5iC
& 5T “stabilized faujasite” & U CTERINICERE
shTna®,

B AL IC & DS TFER (UCS)HSUGHE L7 YR

%2 FCCHlic5Z 3 USY D

(1) Si/AlkoM¥nT, BEESETFL, KEBTRIG
EMEITEDOT, ERAV Y VD7 & v EHE L
135, — 7 &V aE

(2) B Si0,/ALO, itz h, RBOREUNEE ZDT,
mEdE, mkEd:, wmx 2 EnEL 5.

— EEIHLEME .

(3) BT =y ailiBic kD, 40~200AD X /' BT

MERT Z, — EiisEieon -

50~

“i‘:
1 ] 1 ! ] 4
6.5 50 55 5.0 45

Si0,/A)O; Mole Ratio of Fresh Y Zeolite

K6 H-Y®DSiO, /AL O, & k& E M DBIHR
KIS © 750C, 6hr, 100 % Steam

Crystallinity Retention (%)
3
T

54 b (USY)iZ *i7kEEsEL K3 & & bic,
WEOYRYA 54 Mckh~T, KEBTRIGEE
PENCEh D, BMOBRRINCBNT, 3—~758
WiE, A28V HDE AV VBB LN S,
UCS & HEFA V) vDx 7 4 Vil DEARHSEH S
MicEh®™, USYd47 % vfilalt FCC filgi Xk
LT 1980 FicHh b s iz,

1980 FEfRic A b, EkimoOTHL, EMOFEE
Bbls EMS, FCC 7o) 3 &G ML
DERBEE »TEle V,NiBEDESBEEL
&%, BROKESZHKICS S Sh 3B Mo
FCC7uex T3, a—7EmnENT &, o
TKBZZ EME DM A & ML EDERICE 3, Thb
DEER YRIEA 54 FDBEROT A4 5V HiTikE
L, #4vipEnhiEETho 3B EN 3, C
Diz¥h, BEEMUIEFCC (Resid FCC) it D iE
HEEL LT USY OBENET - T, €454
F&F FCC B s TLlik, EfFicbizb
EASNTE/REY I, USYiKEE#HbDYD, HIE

*Ly# R 54 bOBROT A Y HEXBEFICLD
Rt UCS D oB5N5. BEROY A SV sl
1$313L, UCSR/hEL3,



(5) Vol.15 No.3(1998) 93

BFAED FCChlfic USYBER ST 5,

USYid, NaY =iFEMEBEE LT, FAELS, 1
A VR PElE o HERR AR VIR L, X SiT/kESML
Hick a7y, BUESZNIE SiBARE,
B2 IREERCEGEINSE, USY BEBREEA
54+ TREL, FAEXE 54 ELTHELERL
7eDiZ, AR LIz &Sic, NaY DEEHRE, 2 X b
vk Ebic, USY DD, BNE, 47
& Vflile] B EEED FCC =— XiIC@#EIG L, KE
DEX T4 MDBRBEICIED, TORER, BEEEK
kBax by Ui, BEEERTO#EEICL > TH
5,

I, USY WEBEORBETERTEAVHET, &
1T SR L 727 v 3 =9 A(Non Framework
Aluminum, NFAL)7ZEOEEMUE FCCitiic
B AREHNEL i 2h o 0BE L
fToh, = ) w7 2OHBEMEST, BED=
— XICEE U EEEME SR SN T 5,

USY 857 YHEI¥A 74 P OAMK 7o+
Z~OFAIEALT, USY»roEbiclirriz
#¥ 7z Ultrahydrophobic Y (UHP Y) it &k 37k
LR DS, FCCIitkB3C3, C4 AL 74
VOMBEERICHIET 5 €4 54+ OREFI S
HONTNEH, FHEIEEL, oA EiE LT
2‘5<28,129)0

ZSM-5 D _

1960 EAKIT Mobil itk b &R & iz ZSM-5
3, REMTEREREOHEE & LT, 19734
BEFrEGIhTLIRE, AmER, AmtEosHT
ZBLOEHN T o R EEAHLTE T, £, &
REhTlFE, 30EERBLICEETS, ZSM-
5L 54 b (MFD) I3 TE¥EME: L TREEY
54 THBEEDIT, €FF54 b7 IxPY—
OFULIIEMELE LT, BRBILESHIRIN TV 3,
BlAioh T aL3ic, ZSM-5%FIH LI-Aih
R, OtZofiE, Yo-+xidFEE LT Mobil
tHHIc X VBRENTHBDT, EftD ZSM-5 %fi
WELTHEALE 7 o R DBREEER TICRT,

ZSM-5 g3, ©ZSM-5 2FA L1
£ O 7 ot 2D, @ZSM-5 D& LT
LB 7o DHB —itkDEDHOLNTE I,

ZSM-52FH L2 DF a0 RADHT, ¥4
54 MEffic X AfEDEEORE LT, T F Y
LY (p-X) ODELEED—>TH B v vORY
{t7atx (MTDP) O#EHICONTIET, Mobil

EB Max(MCM-22)

Light Olefine Aromatization
MSTPD(Selected Disproportionation)
MTG(Methanol to Gasolinc)
FCC Octane Additive

MLDW(Lube Dewaxing)
MVPI,MLPI(Xylene fsomerization)
MDDW(Distillate Dewaxing)

dger EB(Ethyl B
TDP(Toluene Disproportionation)

US Patent Issues
ZSM-5 Discovered

1970 1975 1980 1985 1990 1995
Year

K7 ZSM-5flonEa,
A7 o+ 2 O

DIV Y OREE T o+ 2T 1975 FEiICiHEL S
N, ZSM-51EZAOHBITLD, p-XDE
RiEDFE AR STz, FHROMEIIATHER
DERATH 5. 4R p-X 13 ZSM-5iERDAIRE
Fic LV BRMLTZDT, p-X DBIRKIZEL

155, BEMLEZMEXE, p- X OBRELRE L
SHB0, BREREEARELLT, ABKEOEH
PETSH1, Xoic, Bx Effhic X DHTFLOH
HETHCET, p-X OWHELEETD, p-X
OFERMNE LT3 EE2RHL, ARERRE D —
7 T8 L 7- Coke Selectivated ZSM-5 % Bi%
L7ze TOfilii % T Mobil Selective Toluene
Diproportionation (MSTDP) AsfZ(t & 1175,

b YOREALITEBNT, ZSM-5Da—7&
#ii3, @ZSM-5 DR FLOEN NS IEB T E
kb, o-, m- DLEHHEENFELIETL, p-X
DIEHELSHERIc BN T 3, OFmKp-XDHE
HALDTEMER T & AR OA RS 2 NEHEAL
TE5IEICKD, p-XOBEMLERCENSIT
SOUBENH B, MSTDPE, #nE TOMTDP
T, (1) p- XDOEREM BB ICE EL, £
DINES 28~32% icET 5, (1) BRMDE Eic
&0, p-X BUXRMINEL LD, REBELHE/N
T3, BEOKEBHELD 5.

P YORE{EDAIESE, MLDW 246 &
35 ZSM-5%F|H L/cMobil 7 ot = (3, filfl
OEBLSTThh, BREEbIKELTE7ToER
BRI LB EDH ST 5,

4, BEDETFSA MREOMEYIX
1990 FERITA-T, €474 Mt = FRBA LA



94 €A 74 b (6)

EERIG, ki 270w 2 p8BEINTH S, £
OHT, AEES, Gtk L, S5l
NTH332507o kX, MCM=-22ick3a~Rv/¥
YOTWEFL—Yay, SAPO-11, €% 54 b
ik BAKEBEA S, Ferrierite itk ABHE A L
7 4V OBEME LI OO TET,

« MCM-22 ([CkBNUFUDFPILEL—D gy

Mobil #:® Rubin 5T L0 &R Sz MCM-22
1%, 19834F iz H % &7z PSH-1(Bayer)™,
1988 “Fic ek S 172 SSZ-25(Chevron)® 75
EHELO XRS5 — Y ERTEL 54 Thb.
Leonowicz Hic kK DR S /- REH MCM-
22 O F 8 IR T ™ ZOREIIIET ICELE
BEL, ML 2B 10 BBMIL(KoB, C)
Hv, 12010 BEROMFL(B) ic kD #EE I
12 BBOMAN 5152 2208k (MDA %&b
Wk INEE 1824, BTIADHF v MROKAE
BRPEAEE>EL 51 b TH B, MCM-22D
Untk, BRI OO TR, B OHFELKEENT
B0, 108BL12EBY¥A 54 b OFEORESR
HERTEHESN TS,

1995 4Eic Mobil i3 MCM~22 2 - & Bbh
LTFNRVEVOEK(EB Max), ¥ a4 VD&
RisE, RVEVDOTLFL—YaryTokzEL
LT3, Zhbid, MENEDb- T ik
D, 2L 7o ZABEDLLEDEND, €4 54 Mi
e &2 B RTRARE L E £ %, ITMCM-22%
Az F Xy ¥ yOERIc >0 CEBIZE T,

R3ICEA 54 pic kBT F Ry E VAR
DA %/"F s Mobil /Badger ® itk iz E T,
1980 FERDIE®HIT, ZSM-5 FHNW T Fo XY
¥YOERT o 2 EHELL TS, TR, 7
o « RN ESE T Sh, 19954, HFLHT
o — EB Max — 2R3/t L7*, EB Max D&
KOE#IT, MR ZSM-5 DR ICF LI ES
54 b (MCM=-22) SRR N/ S TH %, ZSM-
5 TREMERIETH - 7255, EB Max TRIEMEK
IICIE D, p-Xylene DFEIRER, triethylbenzene
13 EORMBIDEIEH DL, C27/Benzene Dl
ROENT L, BEORBhic X ZHENTREICS
D, ARMTIVTEBEREDE L DREMNETH
T3, FTLOEF 54 MlEERAEL, ook
ZEAHI NI GRS, MCM-22ick 3 EB
Max (FEFEMBER LT 5 &R S, MCM-
22 DR IRIBHEI, 1) Ry MRKRZELOR

* M.E. Leonowicz, J.A. Lawton,
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Review: Advance of Zeolite Catalysis for Industrial Use

Yoichi NisHIMURA
3016-1-911 Nagatsutamachi, Midori-ku, Yokohama

Since the catalytic activities of cation exchanged X and Y zeolites were discovered in
1960’s, synthetic zeolites are widely used as the industrial catalysts and the advances of zeolite
catalysts led many technical innovations in oil refining and petrochemical processes. Recently,
there has been strong interest in catalytic application of newly synthesized large pore zeolites
or meso porous materials those are such as MCM-41, CIT-1 or MCM-22. In this paper, the
progresses of zeolite catalysts commercially used are reviewed and recent topics of zeolite
catalysts are also discussed.

Key words: Zeolite, Industrial catalysts.
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Porous Materials Based on Heteropoly Compounds:
Microporous Aggregates of Self-Assembled Nanocrystallites

Kei INumaRu* and Takeru ITo**
*Department of Applied Chemistry, Faculty of Engineering,
Hiroshima University
**Department of Applied Chemistry, Graduate School of Engineering,
The University of Tokyo

Porous structures of Cs and NHa salts of dodecatungstophosphoric acid are reviewed. The
pore size of acidic Cs salts (CsyH3-xPW1,049) can precisely be controlled by the Cs content.
The salts exhibit shape selective catalysis. Nanocrystallites of (NH4)3PW1,04 form sym-
metric dodecahedral aggregates with a nearly uniform micropore size of 0.6—1.3 nm. In these
aggregates, nanocrystallites have the same crystal orientation in each aggregate, leaving pores
between the nanocrystallites, and they are connected epitaxially with each other. When
Cs3PW 1,04 is precipitated from an aqueous solution at elevated temperature, it also forms
microporous aggregates in which nanocrystallites have the same crystal orientation.

Key words: Heteropoly compounds, Nanocrystallites, Self-assembly, Micropore, Epitaxial.
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Matrix Structure'® Diffision ~ Regid limit/K  Ref.
model
Alkali halide Vacancy axial rotation <2 15)
(about y)
Vycol Pore Rotation <48 3)
Na-X-type Cage Rotation <77 4)
<111> 12 7.4*%*
Na-Y-type Cage Rotation <438 4)
<111> 12 7.4%**
Na-mordenite Channel Spin Exchange 77 10)
[001]12 6.5X7.0* & [010] 8 2.6 X 5.7*
K-L-type Channel Spin Exchange 30 16)
[001]127.1*
NaK-Ferierite Channel Spin Exchange <20 16)
[001]10 42X 5.4* & [010] 83.5X 4.8+
Na-ZSM-5 Channel Spin Exchange <3 12)
{[010] 10 5.3X 5.6 € [100] 10 5.1 X5.5}***
Na-Beta Channel Spin Exchange <42 16)
[001] 12 5.5X5.5%* © <100> 12 7.6 X6.4**
Pore and Cage Type Channel Type
X-, Y-type Zeolites Mordenite, L-type
Low rate
(Spin exchange) 564 (Limited)
134 f T
“ ZSM-5, Beta
Spin exchange
Cage (NO, diffusion)
Porous Wycor Glass l
50100 A
e
'uvo, moleculd) High rate
VAN (Smooth)
Y ) 7
'
ol
Pore
Rotational diffusion Rotational diffusion
v A
Heisenberg spin exchange _Heisenberg spin exchange
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£2 BrAOEXS4 PCREL/ZNODESR/NF A — 45—

Zeolite Cation Temp. g tensors hfc/G &  Ref
/K Ex 8 Ay Ay Ay [V
A-type Na 4.2 1.996 1.995 1.890 0 33 0 018 21)
Na 77 1.970 1.970 1.789 0.09 22)
Na 77 1.980 1.987 1.905 ~0 30 ~0 021 23)
Zn 77 1.999 1.999 1.918 ~0 30 ~0 024 23)
X-type Na 77 1.970 1.970 1.79 009 22)
Y-type Hv 77 1.996 1.996 1.95 0.38 24)
Na 77 1.989 1.989 1.86 0.14 24)
Na 77 1.986 1.978 1.83 ~0 29 ~0 012 25)
Ba 77 1.999 1.995 1.89 ~0 34 ~0 018 25)
Zn 77 2.000 1.998 1.93 ~0 30 ~0 028 25)
Mordenite Na 4.2 1.981 1.979 1.837 0 32 0 012 21)
Na 77 1.990 1.990 1.859 014 22)
ZSM-5 Na 4.2 1.996 1.995 1.862 0 32 0 0.14  21)
Na 10 1.980 1.980 1.840 0 33 0 012 26)
Na 78 1.980 1.980 1.840 0 33 0 012 26)
H” 78 1.997 1.997 1.950 16 16 0 038 26)
H 10 1.997 1.997 1.920 0 33 0 024 26)

a) hf for Al (I=5/2) = 14 G. b) hf for A A, = 16, A,, = 16 G, and A, = unresolved. c) hffor Al;A,=9,4,,=9G,

and A, = unresolved.

LEznd Foddvrri=waqfdvyE NODKH
BERIKEBbDTH B EEZ T B, Gutsze 529
BYAIO hfc 270 b VEIZSM-5 FitRE L 7=
NO®D A7 b THERL, “HEH” DA XBERLAIC
%ZE L7 NOIKIRE LT 3,

ARIEA T4 biclkEZE L7 NO D7 hivicid
ML L7 NO 5 ¥ vfit NO 5 VAt (7
(b)) ICIRBRIRETS v 7/ F visB i 3™, K6 (2)
I AKTRIE L7 ZNO(8Torr) / AR ¥4 54 b
ESRZ 7 hvERT™, CORKTI g=205
D ¥ 7 v (Rho * BTt O g (g =4
D) I =EHRRD S F VRSN B LD D
&I VHIVHOERDSTHINE, g=2fEDv s
F LR LNI IS ER(DIE) & g E4 AR
BFEUDOR (D=3 gux) /(2 7*))ItRAT S
&, FARBFREEEE (7)) 046nm THB T Endb
Potze NOFTALTD Y 7F WIZNOBAFHD
HnE &SIkt 545, » OEIZEREREITIE
BEAEKRELRRV, £/, TV H I3RS
F & VICHEFEIHET, Na' 2 TRERISN 35,
Ca™" K" ZRTRERENITN, LId-T, 5
HBED 22044 MCEALAT S Na® ITlkE L1 NO
FAESHEEALTO S EBTEINE, NOF
IR OBIEDOEM, ERY A b, DTE
E, BE, BEEOIS V- TILL > TR SATY
5ETATH S,

B4 A A 54 MicllkE L7 NOBEicEa 4
AMESES L STHbIATNS, COTRILEINT

B4 A ASHEYRIE A 54 MIC NO 2 EA T 3 L8
SEFRD Cu™~ NO (k78 % 353 T & 4% Naccache
50 BEUChao 6 ik » THE S L1, B
DR, “ BEHFEE” 2B L TR E%E
RKLIH, 20%, “HBOHE” ThaLEITES
hi™s To Cu'-NO $fk D ERIISRA A 35
ZSM-5+%4 54 F ThHRIN L, B, 0O
$ERD ESR Z-7 bSO it S 1,
Cu*~NO $8{& (2 end-on Bl 7' BighAs» i 2 H
L, REBFHEREASCu:N:0=02:055:025 (Cu
DOREEP DA 3d 20 3d,, :4,=0079:0021:
01) DHTHT B T EMRENLY, NOSRK
H&E D Cu'™-NO ${Ek DB B ST HEHRsh,
(1) &P NO BRMBFHEELEL Cu' - NO
SEADONEFRIZRETHICKEL, Cu’ N0
R B LT, NOARRILOEITT5E0 S
K™ 2 (2) Cu*-NO #kD ESR BWEDHHA &
VIRHRBRAREEME & NO RIS DR A A v 3 HERIK
FHDGEFICRLULTO AR E D IMENE 5, T
NODHIRIZSH, NOAMD 50 NO BIRET
RIGORIGKEE - ZR T 3BoGREEHRET 3 &
/s hs,

3.2 WEKBLUOT7VEZT

AIRDONOSF L IZELY HLOPNH, BEHRB 5 Y
HLVTEBOOT, Z0OFF T ESR v 7+ i
HEINE, LAL, COMBEMKR ViR
FEF(HU=1/2)BLU*NU=3/2N%EATH
50T, FHMA A v dHE50EETFEOEEEHN



110

BIBIFHAREDIFTH 50

¥4 54 PROEEESB A A v ERESFRO
BRI BRI T & LGB A 2 v (&8) DIEE %3
~BEDITIZENDORBBVIFESEEMZEDE L T3,
13, ENDORRESEEMDERE O FHEDEITH7
DFHAICONTRBEEOHE LEETIDT, K
L | CTHE /2L Kevan 5 (3€4 54
bz aERL L7z Cu® ¥ /KNSR D #E%E % ESEEM
2k - TH~N, FLD Cu® 55 0.28 nmDEEEET/K
PF (EEBTII D0 EHNTWA) M 6 BLhL L 7k
ZREL T3, &L, ENDOR BT LD Cu** 0

200 Gauss
9

l

€A 74

k (22)
IKFnSEEOREMEEL AN, K8 (a)ic
Cu®™ O B FR 75 EBIMHIRES (hfs) OFTE 23 E
B A RS 2 EE LTilE L7z H0 25 L
78R4 & VMR ZSM -5 ¥4 54 POENDOR Z <%
FVERY s ENDORZRRZ VDB SRR B
2EHOT 0 v OFEENER SNz, ESSEMTH
NMED 66BN THE L EBRESNTNEDT, T
DRIL > AT FIC -7 HORFET /T Y
T MDD B0 F B IN/i(K9). Cu-HED
F#3 BT 0285 nm, A 0258nm & FE
&, 2o XS ic ENDOR CIREN FOIERETS

0.258 nm

0.285 nm

K9 ENDORZ~Z L&D
HEES N3 (Cu(H,0))™ #
1k (Oy) DL .

S r e
8 10 12 14 16 18
MHz

200 Gauss

91

O A S e e
8 10 12 14 16 18 20

MHz

@ A Ag*

@
X100 SHBRHEARYL: 4 b

§78 o 2 B fs D 2 M TV h R

MHz MHz

X8
(b) (Cu(NH,),)*" $&&D ENDOR R <7 ki,

ZSM=-5+¥4 54 PRICEET S (a) (Cu(H0),)" RY

A% Ltz (Ag (NH)) %&{& D (a)
ESR X7 bov (E# ; #IER
B, 110K) BLUYIaL—v
v (B & (D) HERE.

B B D 2 M



(23)

friE (BERE) 203 ENTE BHTESEEM &
DENTHS, —5, ESEEMTRUMIEKEOE %
RETBIENTE B0t L, ENDOR TIREH
ZOHEPRETER. - T, MWEEEMHICHE
DL ETEA 74 FNOLRB — B TFRID#E 28
¥rd 3 EDTREITIS B,

2 MDA AV ERZM LA 5 4 b ic NH, 2%
EE&E5 LML CU  DESROD hfs XS 5ICN
Bk D/NS S HBUTHBRITE 3, Daniele 5™
B ZOHEBDENDORERAIE LT, #EDOEMAHN
LT L7z X8 (b) ICHRA A 33H1 ZSM-5 €2
74 MITNH; 2& L/cEE2DESR BLU ENDOR
R P IVERT, 55472 ENDOR X ~<7 b id
UNETHIZICE B ¥ 7 F WISELL » T B 72089
PRI > T3, L L, E—&HTND, 2%
BHIWHA A v RME A 54 F DENDOR X7
FvEREG B ET, ¥NITHEE 5 ENDOR /¥ 5
A= —RRETBENTEN, Yial—va
VARYI MPVEERIRRT P VIERICT vEZTH
P ABAI L BEAEERELZE SICR—HKLT
Wb, F/, Ca-HREEMEE 0249 om LFHEIE
1o

Ag" ¥ F 54 I ESRANERTH B, & T
AW, TOE¥A T4 Mo & LikEHG RS 43
L A" DESR v 7 H VEHIS 1 B, #EBEHE A 5
4 bCETE A —UHBERL, Agt BT EHIE
LT, Ag" BSEERR LT &Edsbdd, K10(a) i
Ag  ZRBARIYE 54 MiT NH, 2 RESE, 77K
THY=HERHLIcEED ESR 2~ bVER
T4, NH, 2B I B TOHVEA B S h 3
WAg® L1®Ag% it X 3 2 Ml 2 A#AS, NH, %
RESELHEBTRBERASNAT, RbbicAg’
BN E>THAHLIZZR =Y P ABED LD,
BRIz ~<7 F VDB S 1 BT V' =7 DR
t ((Ag (NHD)®) BSER LTINS T &b -7
(10(b))s —Mic, P—7rvE=7#HETRT
vEZFIERAM LA REREE L B T 805
SNTNED, €454 hFOEFIREETTRY
vE = 7 —RAEEA S EERER C LSl X i,

4. HHOIC

FRTREBIAVRHEL 714 +HDONO, D5
FEE L ALHEAICD VT, B OMSILIEEFIA
L7Brgeic DTN Lice BERTHIR~N2EBY,
T o AR B 4 B4 20 BEERTD HIThH T

Vol. 15 No.3(1998) 111

7203, BIEERORE, B Bk, Z
DEBPESICEE » Tz, BHE, EXRBLYER
BT BRI BT, FOEHBEH LN
BRI E RSB SN, Khd 5 3o &
FHEMITEEE, FEOLEEAREETH 3.
KB, 90 FiCRE sz RILKEZELHE T3
BRFILFE FTONO, BREFZEDOIGHEBEIC DL Tl &
72, B RBEIESNTOROOMERTH B,
INODOARBREE AR B0, Thd
A ZAICENZLENSH B, ARBTIIEE
1Z VB EL 74 VO TONTEBELEESE
FULMC RS AR A o bs, EEO LR G & OERIC
DVTOERISHROBETEH 3, ARESE LU
ERRORISEE OB Y, CONHFOHIEDZH
BitD L TH BRI TIEENTH B,

E 3

ARETENL -EEEOWEIZICREST(JST),
STINT(R Y = —FV), BXUIHERHEDE
BB TIThN

5| AXE & L UHE

1) M. Iwamoto and H. Yahiro, Catal. Today, 22, 5
(1994).

2) tREEARER, €474 b, 6, 5(1989).

3) M. Shiotani and J. H. Freed, J. Phys. Chem., 85,
3873 (1981).

4) H. Yahiro, M. Shiotani, J. H. Freed, M. Lindgren,
and A. Lund, Stud. Surf. Sci. Catal., 94, 673
(1995),

5) T4 OEELEETFAV (F5T Y, Y7, HEMO
BN E) ORTT 7y YEERLEE T VEEE
4 MADNO, A FEBEHI T 5 DICHHE LT 3.

6) D. Kivelson, J. Chem. Phys., 33, 1094 (1960).

7) S. A. Goldman, G. V. Bruno, C. F. Polnaszek, and
J. H. Freed, J. Chem. Phys., 56,716 (1972).

8) Ry RYEH A DOEEGILEEN, R ZXMBIUZH
A DI D k=L B E B

9) 77 v v BRE & OIS OEARE (iR rg=
(2(6R,» R)D"*) TRbENE.

10) M. Nagata, H. Yahiro, M. Shiotani, M. Lindgren,
and A. Lund, Chem. Phys. Lett., 256, 27 (1996).

11) D. J. Schneider and J. H. Freed, in “Biological
Magnetic Resonance, Vol. 8. Spin Labeling
Theory and Application”, eds. by L. Berliner and
J. Reuben, Plenum Press, New York, 1989.

12) H. Li, A. Lund, E. Sagstuen, and H. Yahiro, Chem.
Phys. Lett., 271, 84 (1997).

13) H. Li, H. Yahiro, M. Shiotani, and A. Lund, J.
Phys. Chem. B, 102, 5649 (1998).

14) W. M. Meier, D. H. Olson, and Ch. Baerlocher,
“Atlas of Zeolite Structure Types”’, 4th education,
Elsevier, Amsterdam, 1996.



112 €A 54 b (24)

15) J. R. Brailsford and J. R. Morton, J. Magn. Reson.,
1, 575 (1969); I. Bojko and R. H. Silesen, J.
Magn. Reson., §, 339 (1971).

16) H. Li, H. Yahiro, K. Komaguchi, M. Shiotani, E.
Sagstuen, and A. Lund, to be published.

17) M. Iwamoto, H. Yahiro, and K. Tanda, Stud. Surf.
Sci. Catal., 37, 219 (1988).

18) M. Iwamoto, H. Yahiro, and N. Mizuno, Proc.
9th Inter. Zeolite Conf., eds. by R. von Ballmoos
et al., Butterworth-Heinemann (1993), p. 397.

19) T. Tabata, M. Torikai, H. Ohtsuka, O. Okada, L.
Sabatino, and G. Bellussi, Catal. Today, 27, 91
(1996).

20) H. Yahiro, M. Nagata, M. Shiotani, M. Lindgrem,
H. Li, and A. Lund, Nukleonika, 42, 557 (1997).

21) D. Biglino, R. Erickson, A. Lund, H. Li, H. Yahiro,
and M. Shiotani, J. Chem. Soc. Faraday Trans.,
in press.

22) C. L. Gardner and M. A. Weinberger,
Chem., 48,1317 (1970).

23) P. H. Kasai and R. M. Gauro, J. Phys. Chem., 86,
4257 (1982).

24) J. H. Lunsford, J. Phys. Chem., 72,4163 (1968).

25) P. H. Kasai and R. J. Bidhop, Jr., J. Am. Chem.
Soc., 94, 5560 (1972).

26) A. Gutsze, M. Plato, H. Karge, and F. Witzel, J.
Chem. Soc., Faraday. Trans., 92, 2495 (1996).

27) P. H. Kasai and R. ]J. Bishop, Jr., in ‘Zeolite
Chemistry and Catalysis”, ed. J. A. Rabo, ACS
Monograph 171, Washington DC, p. 350 (1976).

Can. J.

28) R. M. Barrer, J. Colloid Int. Sci., 21, 415 (1996).

29) M. Engstoem, H. Yahiro, A. Lund, M. Shiotani,
and N. P. Benetis, manuscript in preparation.

30) RRMEE, LA E, “EFREVHRE, EHMDI7
nFy I8 )E—vaV”, BHRHFAZ VT 4T
4 w7 (1989), p.117-

31) C. Naccache, M. Che, Y. Ben Taarit, Chem. Phys.
Lezt., 13,109 (1972).

32) C. C. Chao and J. H. Lunsford, J. Phys. Chem.,
76, 1546 (1972).

33) E. Giamello, D. Murphy, G. Magnacca, C. Morterra,
Y. Shioya, T. Nomura, and M. Anpo, J. Catal.,
136, 510 (1992).

34) Z. Sojka, M. Che, and E. Giamello, J. Phys. Chem.,
101, 4831 (1997).

35) H. Yahiro, S. Sadohara, and M. Shiotani, manu-
script in preparation.

36) L. Kevan and L. D. Kispert, “Electron Spin
Double Resonance”, Wiley-Interscience, New York
(1976); fijIER, fudg, 23,415 (1981).

37) M. Anderson and L. Kevan, J. Phys. Chem., 91,
4174 (1987).

38) H. Li, D. Biglino, R. Erickson, and A. Lund,
Chem. Phys. Lett., 266, 417 (1997).

39) D. Biglino, H. Yahiro, E. Erickson, and A. Lund,
manuscript in preparation.

40) H. Yahiro, K. Manabe, Y. Itagaki, and M. Shiotani,
J. Chem. Soc., Faraday Trans., 94, 805 (1998).

Molecular Motion and Chemical Bonding of NO,
in Metal Ion-exchanged Zeolites: ESR Studies
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Depaertment of Applied Chemistry, Faculty of Engineering,
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TPresent address: Department of Applied Chemistry, Faculty of
Engiheering, Ehime University, Matsuyama, 790-8577 Japan

¥t Department of Physics and Measurement Technology, Link6ping
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It is basically important for zeolite chemistry to understand static and dynamic nature of
adsorbed molecules. Magnetic resonances such as electron spin resonance, electron nuclear
double resonance, and electron spin echo can provide useful experimental information about
rotational and translational diffusion of specific molecules adsorbed and chemical bonding
between the adsorbed molecule and cation in zeolite. In this review, we wish to present our
recent magnetic resonance studies on molecular motion of nitrogen dioxide in zeolites and
the chemical bonding of some small molecules such as nitrogen monoxide, water and ammonia

to metal ion exchanged into zeolites.

Key words: ESR, ENDOR, ESEEM, Nitrogen oxides, Molecular motion, Diffusion, Chemical

bonding.
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acceptance of contributions to be presented as oral
presentations or posters. Authors will be notifed of it
and provided with instructions for the preparation of
the manuscripts by November 30, 1998.

Selection will be made on the basis of 2-page
abstracts to be submitted not later than November 1,
1998.

Layout of 2-page Abstracts: Abstracts should be
submitted in camera-ready form on white paper (A4
format) with 2.5 cm margin all around. They should
start with the title in capital letters followed by the
names of the authors and the affiliations. It should
then go on with a brief Introduction followed by a
short Experimental section and the main section
Results and Discussion. A short list of reference may
be given at the end. The text should be typed 1.5
spaced (12 fonts, roman type face).

More information will be given in the Second
Circular sent out before September 1, 1998.



4am) Vol.15 No.3(1998) 135

e DUNE L =TS

= A8

9-308810: BRINICBIEEFIDIREFZH
WOMRLERLDEBSYOIBEDI-HDT &

(b= YE—F SA F—n LFa—F
I vy R7Fugsvty F FoeFdF Vs
WYa Zo—F)

9-308814: FHARIRIX L R F ARVEESHIE
RAE G THER)

0-308829: F4—HILI LU UHEN R E{LihiEEH
KOZENERWHEH R B AR (714 v—F 4
—, AV —FYarnw FerFyJRN T/
oYv— INC)

9-309719: EETIHUEREE, ZFD8EHFER

UHFIRELSY — (BRI

9-309720: AHTHEBKRERIER XA HEHILE
MERREERY (T

9-309721: FAEME (=—7F 1 40)

0-300852: TAFILI—FILDEESNE (AL

=9

9-310062: 4K (HAMEALETE

9-310069: WHIREXRABER (Frrq4H)

9-310235: iEM, MRM, BihEMEIUBH
HEFT D LS, ERNMNEHSHSEEET 5%
BL—I LBl ERBE TR UTER
FBRMIAROEERZGIHES, V=47 =)

9-3103873: ERDMBEEX (79 %)

9-313333: ®FR CO #

9-313828: 7 4JL¥ (FATEI)

9-313903: €A 34 rFAREREOBES®X (Z#E
1%

9-313930: EM EZDEIEAE (HRIED

9-313931: MiRME (R TEHREZE)

0-313935: (KR 7 ILTE F{EAYDREMES K
UkEHE WM TERED

0-313944: mfbEEH I NEROIERSR
{bkFEmoEhEH = (BHbRFZER)

0-313945: TFIRE U RMEEEMERUZFD
BiEHE (VeI FI-)

9-313946: NO,SHHH XD LRAMBRUZD
B{kHiEx GREEHD

9-313947: BREHVIUUELUCIBLUCH

FL7 4 UBERDORILKRELME (F+ 4 F
~NXhrosIHh CORP, 'VH#—F INST
A7 NXphoYa—4s FowvYryT V)R
7)

9-314132: SREESAEAERCCNICHENSH—
P OT4II— (BEFEYVT)

9-314183: BKOBHEEEBREFEHRLVEE
(FERBYERD

9-314184: FHMEFKOERKRESE (FEEEUE
)

9-314186:
B

9-314538:
2 1L3)

9-315814: KEGHFEEFIDIEL T4 FOE
Eh%E (bR T3

9-315917: KL v XL SEESEFOMALE
H CGHEMELETZE

ARMEEKOBRBRESE (HREEUE

HEIEER—X POBIES® (7 =1

9-316011: p- FLLUOBROBERZ &
)
9-316013: 2,4- /nA ML EKIE2,6-

o0 MLTUOREESZX GEL)

9-316014: 2,4-oOAMILTVELIE2,6-
sHoa MLIUOSEAX HLY)

9-316015: 2,4-Co/nnbMILzroEflE2,6-
oHhnn PLIUDNERX GEHLY)

9-316420: JKAMARw b AL MEBRIE, ThE
BB 7 A NS —RUFDERE (51
2 ALETEE)

9-316433: BMEBFIRVZOEERE (Fﬂ«‘i~)

9-317195: /M T U v FABRETE (BREE
EOIRE, BELIEMTE, BB TN

9-320520: EHRS2T MTHEFILE)

9-320624: —ER{LiRFREREFMIEME, RAbEEZE
AR ELEBR S KR EREIRT 5%
BHRPO—BILRFRBERFE MTEHREE

9-322644: ITFLUBRECKDIVUBKBOERE
BAER CREREZ

9-322905: BERT 37w b GIERE, v+ %
YELE I )

0-322906: F4wiadrTF4adr— (G
¥, vrxv€Ed v 7)



136 A 74 b (48)

0-323912: HREERHM (WK, vFxr¥4
Iw7)

9-323936: REERBFEE (RIIBHE, vrx v
YA Iw )

9-324093: 70Oy TEICBNDIRKRY F
FSTILFOTFLUBERY (BERTE)

9-324101: A ABSHHERUZFDEUEHHEE
%5, A &2 E LR

0-324112: #EEMR Y TXFILBHER U ZF D8l
Hik (B, # &KL

9-324182. BHL 7 4 VEE LPGC BKUESR
Hvuopsghss (F+r4F boyisn
CORP, J#%#—F INST #7 ~<prola-—
LA OV VY V)RwT)

9-325143: ®BAF (LATkHe=E)

9-327230: HEAEARH (FHEEBAZ)

9-327622: fEMHOERE D — PRIBKUSHEE
A (EREEITH

9-328310: BHREM(ELEMEIVZOSEE (H
PERARR)

9-328311: A # XEEERERBIEORKIERY
BBXUZOREE (LB

9-328312: X VYRFTHFAHDODEMAZE (B
RI%E, BOWZER)

9-328338: HEHSABLUZFNICANWEAR—~
v (PRI, EETF

0-328347: WE{LRIRELREINGILEE (Fry—n
749 Yy»— GMBH)

9-328439: FLU{LEMORELICKZTEFL
ANeEMDOBLERE (51 ) LETEE)

9-328441: FLULEMODRELICEDTEFL
vitEmEBIET B HE (51 v ALETE)

0-328442: EiR/NS T 4 RRILIKFEOFEIRR
{LIkF|EANDE RS ®H @ 817, By = va)

9-328470: EVU T UIEEBOERAE (5111
{E%T3)

9-328699: FEEEMALFLENY (514 )

10-321: HRABEFIDRMEINIF 2 —~TREES
(PR ITTF 5o R)

10-352: THEMEERTFRUOZOEENX CGRE
E%150)

10-353: A »FREOLY U— LRDBBERFK
UINEROBER L — PEDIC I OREBEY
— bOBUEHE GrERFER

10-366: HEH XABLAAERUEEN X 3L A E

QERASL LY

10-362: HK[AXFBLAMEORERZ (HEY
— K5 —fildi, HEEEIE)

10-363: FLEEHEFIDIEEDOERAZE (K
HAEED

10-448: EHEEHOUERE (E—x17v—)

10-1309: RO U H /EFS4 b EEHBELY
ZO8ER*E (z=—~4 SPA)

10-1359: B{btES I v VX UNFHE X v b)

10-15668: RUF LT 4 »REBORUVESZOER
#F (EF b

10-1608: HR/NNUP—HRU 7 I FEEGABLID
ZD8LER®E (=2

10-1662: MEH (ELEH

10-2119: 7—I/LRABO ILRRVZDOHREILH (&
JIEE)

10-2641: =@ MRTERED

10-4852: BERAPIUEAL — PERUENERN
FEER&ERIEE (RVA VYTV )

10-4888: TILIKEKZREEER L ZDEERE
(BMKEAEEEMKEENE v 5 —FE)

10-5290: FRNBAILZEE (BEHERND

10-5319: 82— b (HEBT)

10-5338: HEERE (Y — A Y RX—-TL< AB)

10-5695: HEH X LA EZDRSH% (HE
BEhEH, HOREE

10-5596: SEEARAHILS YRR LR B O Al
ERI38BEEHEESMORBMERESZ (T
E530 )

10-7410: M THEOWZIILITORIERA® (=
7 ZFugyy FrF CHEM INC)

10-7413: SHiE—BR{LRFRORER FFERBL

10-7418: LT EEHHRUZOHEFF (EHD
R, BRER

10-7609: ZILFILEBHR 2T = / —ILEDRY
{EAE FEL)

10-7626: N - ZILFILEBET S VOBT7ILEIL
bA*xE EHL)

10-7875: FOFL v -a~-F L7 470y HOHE
BHFERYHELCZFORFSE (BB

10-8029: E€EDRE(LH], E€RORE(LUE
Fi&k ESREFEMEOERAFERLIVERED
REMMBER (b—<RMVF¥—F v aFi)

10-8301: XfE EREBEREDOFERMOERE T
TEBTEE (LBERED



(49) Vol. 15 No.3(1998) 137

10-14489: £HANBORERADES I v /D&
EERUVZDOES I vV ERWBERESE GElE
HRERETH)

10-14607: #MDOPHEXRVZFDRESE BILEK
T

10-15043: BRE—¥% (MTEHE)

10-15044: BESE GATAKD

10-15067: SFA1BF/R— FEEEERERED
IEOHOFBFE (D ry =54 INC)

10-16338: WBREE (HEREHED

10-156352: BHRHHOSBBINAEELURZEE
(=v &)

10-15355: WA ERRUVER (IIBETL)

10-15391: SEBEFHALSEFELS /1 Mo
BEHE (AHELETY

10-15401: A A3k, Z08ESXEFX
UERBRAFOBRER® (v —)

10-15586: KEHELHE (& 3HhEM)

10-15594: BRF/IZEREA FODOBEELH

(Z#28)
10-17319: XUR—SR U~ — pPOHEBAE
(EEETHE)
10-17504: /NSHna~EUORERE (F
KRBT
10-17507: FPiEHL O F —IL BB ORE B
A& @Y
10-17514: (GRUY)XFL Y- T—FIL

DRIEHFE CEHAMEFETE

10-17651: >RV I L EFIEMEDT 4
—ILR—=7 IV —— i E e R
(F7/8 XY p 74 CHEM &®—n74V
7" INC)

10-17673: HRSREGRAMEOEEREH LUK
BERCTERRERL (AFEHST)

10-17847: #WELEF (EME5 v 7 R)

10-18069: RILKFERBFIZROHEBESER
(GCHERBIER

10-18446: REEM (1 + .+ 7 %)

10-22775: EREF 54 MEEKRIREF (= x
+—=4-)

10-24208: EARD 4 VI HBICKBHEEY
OUMEAE (L— JF—F SA 77—
VFa—F T VZR7ugsyvtry F 7
o5y Jagnda so—F)

10-24219: HEHABEGE (SHEETE, ARE

1))

10-24237: HEHRR{LAMEOBESE (R
EE, HEEHENE)

10-24238: EFRBRLYIEABETRREMER UER
bR ARk (TER bR, LhE
¥l 5 —)

10-24426: RTERAERH (BRARIEETE

10-25102: FEHRA v IOBEEICHTHERDKR
FEBRUBZROSBAZ CHAEMEETE

10-25182: #BKIER (='— o FEEE)

10-25202: FRREROBGRAE LB L3 TH)

10-25215: MEMEHERY GREEH, ~4 v
7 2)

10-26216: EMD v I XMBEY GRERRF, -~
4V INTR) i

10-25260: LV —ID8LEFH (FLREFE)

10-25285: FL 7 4 HMEEMDIARFULE (=
ERALE

10-25419: HMEMEARYU 2 —HEY GREER, ~
4V AT R)

10-25435: MEEEEERY GRERF, ~1 v
Ny Z)

10-27187: BEXISBIUBREORIT AR KU
BhREE (L)

10-27572: KBHESTRSIT 75 v ERAS
TI7S5yPEERLICSVT (X545 SN
=7 INC) ‘

10-28413: EBMEIE—KLUIBFHITZD
BLESE (27— v FEEE)

10-28567: EEEEFEERMSETHRERS (P
FOIE)

10-28810: KEH{LFEEXVEE (EHgELT
E )

10-28838: KHRMNBEEE (M TFEHED

10-28841: E=HBMLYOEBTRESE (kX
EHALE Y 5 —)

10-28878: A D;EMEHES / BAER X (S,
BE W, SO

10-28988: K{bLEEHKUKREAX (HAH
2271))

10-29246: #HHERIL TS XF v V7 DR XY
BEEKLURWNSHLUEERIE TS IF v D
RIEERDREES % (M TEREYR)

10-29802: MARIEHAKFEORERSZX (LR T
¥ BFOPFZEET)



138 ¥ A 54k (50)

10-29816: U F O LEBRBROEREA R XS54
b DOEES R, RUBZERVEZDESYOSE
HE (L= J&F—F SA F—u
—F T vRFTuTSVEY F TaeT
Janda sBo—F)

10-30091: TiEWRE GARMEVHI)

10-31004: BZREEAESERUBRRER Y
(RIFHZE)

10-33646: b4 LRESEE(H R AE LET )

10-33947: HEKHXAPDOEFRBLYDRES X
(fES)

10-33980: H#AERIK BRAELFL15—Y
—7 < EBFS54 FOBEFER (=4 VIFF, B
)

10-33986: F 4 —EFITU O OHRH X &R
gRME (FSy Y AG)

10-33987: FEER(LKFRERME (LEGH
b5

10:34103: BEEYIRIRAIBIGH D SHEEREIKH,
ZORUERVEKIEZ (VA1 TR, B
Fit, FORER)

10-34173: /K& ER (ZHEEEERD

10-34791: BRRAQEHM (DY)

10-35131: FIK—BOKEBRMEEET I IBH RV
FhEFIBUICESE CRRaEs)

10-36112: BRI A BIERUZOEIEE (-7
AN

10-36113: EA >4 ME, €F 51 MEORES
ERUOEAFSA MEICKBHXBEEDOHEER®
(FZrAve53 397 REYI—)

10-36114: EF 54 ME, €354 MEORES
ERUEFS4 MEICKBHRBEEKROIBES &
(77425307 REVYH—)

10-361156: €ASA baA—7 4 VTBEELUZE
DBERICKBEXS4 ba— MAROEES
(B FTE4m)

10-36295: AXFILLHARVFUEFIRILKED
BERE (Vv FY—)

10-36302: 7z / —ILEESYMOEERZE (FRI
)

10-36322: REED X FILOBGERZE (FRELL
=549 :

10-36323: 7 U —ILhH—KRKEx—~ bD:EGRLEE
N4z AG)

10-36377: ES#HEZILAXL VS OELERE

Lr =

REARETE

10-36446: KU (EzI7EY—I) BBLUHKRY
(Ezlry—)fhEREx (5071
GMBH)

10-365632: MHER{LESHAIRABEERY, TU
T LI B IR ESRHR L)

10-36573: 7k L BETKEER G IT
kBT L (AR T3

10-36702: BKMEDBIIERSHIRUGZOEE (K
RAL2ETE)

10-36713: Ag-EFS4 ba—F s v TBAER
U= 1 V7 HE (BHEEH)

10-36860: FEKERILKFROEE(LBE AL
10-36861: AS5SFR{LKFERMETRLIOFE
BRICEBRIDFER (7477 V¥—F SA)
10-40952: ERF PUDALAZREBRED 1 —ILE
KUEFNEBW-EB X T A (BB

10-43627: 7 4JL% (MATED

10-43535: SEFmOBERE (8- A— v—
J—7 INC)

10-43583: ITFLUMEH (F+ 55 —1%)
10-43588: HESH X LAfE (AEHEE)
10-43591: RrfEfdiE CRBREHT)

10-43599: EEiXVRFELF 25— —TDE!

&k (FIREE)

10-43600: ZILFILFEEHRRILKED SV XT
ILFILERICRBEERM RS 3 X7 IILFIL
bk GEv)

10-43608: AEERIXTLZERET BT
FCCHEEYE (zsvy NH—5F TUF
ENG CO)

10-45410: HEMHREF S A b EFORESER
KUZENERAUEMSERIERRY (N <+
53w7)

10-45562: HEMHERIALHER (/= ET)

10-45563: HEMHERBEHEY (» =E7)

10-45608: XS4 b EEFIBEIEIEN (4
BRI, = —v1)

10-45640: FILFILFEERILKERD S X7
ILEILEHER GEV)

10-45644: FILFL T UA—IO8ES® (L
ERW

10-45974: RYF7OEL U BIEERMEICGZEN
ERW-RUTAELY T 2L (CHAMESE
=)



(51) Vol.15 No.3(1998) 139

10-46049: EBRlHBEIONERWERA VY
(v==)

10-46157: E73XF v Y ORIMRAE EHA
LT

10-46160: EERMORBIEMSRE (HERGMH,
AR L v 5 —)

10-46512: SZEANO BT O vy CELE,
ZE~T ) TAER)

10-47841: SKBEEORFE (Ef7rvI=v L)

10-52164: FESEAL GEAEED

10-52624: MEEKICHITDHEH B EEE (R
EAMTE

10-52637: 7ktER KRR (RREERK, KR

10-52646: FHUHEFS4 FRAE (LA
b3

10-53408: 7w EBRBOELERH(TERIRE)

10-53409: B> UAXBEFSA FOSLERE
V=)

10-53410: B UAXBEFS A bORUERZ*
(V=)

10-53541: ZILFILLLE, BRESTHOFES
ER{bkFEOBEE (=70 CHEM CO)

10-53791: FTRHIFHEERY (B

10-56823: /NETPY'SREFEZROZERNETD
BligE (BIFS)

10-56934: $40RAR, TV 9 TRUOHOE (BF
i)

10-57712. BEREEFERYROKAES %
(Fh=RAvavzRb+ 57 vaV)

10-57747: RRBEIREE (MHEEFD

10-57763: HeSH X{LAME (b3 5 HEEH)

10-57772: HIXFNMSNO, EBRETBHE (v
- - v— Za—7 INC)

10-67784: EF 54 FABERUVZORESE
(Vs h == 5 F, HEE—)

10-57822: BHIEDELERERUMIEEEEE (B
THHD

10-57951: %7k (=& F4— 74, bax
v 7)

10-57991: ZEETOLEBHMKRUOUESE (NF
Htx )

10-57993: HRODEIE(LH (BREMHFE L v
5—)

10-59709: BHEMFEFEMN7 U EZDLMEEWT
8E UIHR sa s TR, FoRERE,

BRUHHEERMESE I DIEKREXTL (L
A w7 Z INTERN INC)

10-59920: TFL VI P ERUYVORERER
(ZEEHE

10-59939: HNNV —JLBIEE (4 = AG)

10-60453: EHHODMENERMSRE (AAAH,
AR L v 5 —)

10-60456: FBEHMDKFE(LLEH XL LUKEL
MR (A bk T2

10-60457: BHE, EFRHBLUF L7 4 UNERS
NICRBRT VY v DOERERA VT Ry 7 SA)

10-60482: FwHEHEEK (YR—-5v
INTERN SA)

10-60483: ZEAFIHERY (B

10-60485: EFEF (o —L 7V F n~N—2 CO)

10-60495: SEELRERIMERY (ED

10-60924: #EaH)—rABBTFEEHEL—ME
FUOZFDEGERH (R)VFVF w7, ©ILFv7)

10-61430: F4—EILI P oDHSRILERE
(b3 5 HEE)

10-66819: EAELLE4EDORBREERNDH
ZHETOREICKDBAI VT ILHY /n-FILAVD
PNEEExE (FVRF, 75V% Fa
W)

10-66867: HERH R B{bR bR KOZEEICK
SHSRAT R LA E FHEY—v—74, HER
BhE)

10~66882: - HEH X LA ORES* (b3 4
BEjEH)

10-66949: FTHEESBEHESEAE CRIKEHD

10-67513: X VEBFMDTEHOBERERVEZF
MEREEWE (/v INTERN V4—F =
—F 4y E— BV)

10-67514: Tx—T v HA PREFSA KD
ZOBGER® (LR T3

10-67691: ZAFILFTH LU DRME(LEE GF
)

10-67698: 3-FF7ZIIFILTO/NNv-1-F—
ILOBLER®R (A2 AG)

10-67719: 4-FFH-7IVEOBERE (~
2+ AG)

10-67882: HiEMESH], ZO8ERVZENER
WA LT 4 REEMRRY OKiR{E22TE

10-68100: HMEMEFI DI =v7/IL—-I0OLs>
EHERVSH>XHE {F v 7 R)

-

~Nbho—



140 €A 54 b (52)

10-71320: *kEEEHER (PHNR—, 1~ v
- F4)

10-71324: TPV DHHXRLER CEEHT
BT

10-71334: ZILFIEEERILKEDO S VRT
ILFIVERIGCRBMIERR RO+ Lo DBliss
Pk (EELY)

10-72211: XV ADOEEMOMNESNICRFOR
EHERUX VAOBIEYORTEINIHTF (N
- F— IR TIT7 AQG)

10-72212: *JRT73F550, BLUZOEE
Hix (BERRT¥, FOBER

10-72213: TFKBRENKNMNSDEAREAFS A b
RUEREFTERRHMOMERE(EEETH)

10-72214: #AFLERERMEME, Z0OBEHE,
BRUHKERYICHIIDZEDER (277
TU SRS SPA)

10-72380: BMILTUDREEEE (74F 77
JoY—  INC)

10-72424: Biak RS oo 0BaitiasE (AR
WAL ZF =7 R)

10-72454: N-BEINWCEX7 I oofE (<
- 77— TR T7 AG)

10-72455: FL 7 4 VEOIRFALYDELES
& (ERIbxTE)

10-72978: #BHSAE (EHET)

10-75780: HiMt%=HFI IEE(LEHERVUZENER
OWEERRISHEE, SAEDEORMESE (T
ER R

10-75864: BIEESI v/ Xkt GAILHLZE)

10-76129: HRASBEEE CSHEETH)

10-76142: (KBHEHRADBMAX (h&fES, =
EETH

10-76163: HESH R B{LRAMERUHERH X &L
FHik (HEHEH)

10-76164: HEKH X LAMBERUHESH R 1t
Fi& (HEHEHE)

10-76294: 7V E_T7ESCEKOBEEBRY
WMEBFE RETLYyY=7) D)

10-76298: FRXITEEA FOOBRE(LA®
(&)

10-77399: RUh—Rx— Mgkt GRibs
3H )

10-77437: R—=IARUREEREMA ~ 7HERY
(=20

10-77831: T DPHRELER (ZEHH)
BHITE)

10-80697: HHHESKkOEENENE (FERESIE
B

10-80980: FRILLFZIFER:+ v F+—FIEHE
BE L — PR KOIEHR CKEAREIRD

10-81510: HEIE MU 7O/ E8KRUEFNES
B9 58MMERIsEAE (BRIED

10-81611: B ILXBEEFS A PR E K
Uzngighx BV —)

10-81556: HEEEHILL OLARRESR CNEFHE X
v M)

10-81577: SLAMRY ABER)

10-81637: TFIR L rOEESE (BLERT
ESY)

10-81658: = pANVEFUOETHR v TY Y
ERUOLEy Rl (R— 7— T2 zI7
AG)

10-81801: Eip#EAIE(L E= /L REIEHERY
(BE{bxT3)



(53) Vol. 15 No.3 (1998) 141

US Patent

PERFORMANCE ENHANCEMENT OF ZEOLITE CATALYSTS WITH WATER
COFEED Inventors: Beck Jeffrey S (US); Smm David L (US)

Assignee: Mobil Oil Corp  Assignee Code: 56

Patent(No,Date);Applic(No,Date): US 5773679 980630 US 578346 951226

USE OF AN OMEGA ZEOLITE BASED CATALYST COMPRISING AT LEAST ONE
METAL FROM GROUPS IIA, IVB, IIB OR IVA FOR THE DISMUTATION AND/OR
‘TRANSALKYLATION OF ALKYLAROMATIC HYDROCARBONS

Inventors: Alario Fabio (FR); Benazzi Eric (FR)

Assignee: Institut Francais du Petrole FR  Assignee Code: 31369
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PROCESS FOR 'I'BI HYDROGE!OLYS!B OF C-O AND C=0 BOIIDB IN ORGANIC
SUBSTANCES 8: Freund A ; Kunz G (DE); Lansink-
Rotgerink Hans(DE); Sdmlz Ma.rm (DE) ee: Degussa Assignee Code:

23568 Patent(No,Date);Applic(No,Date): US 5773677 980630 US 716'775 960919

PROCESS FOR PRODUCING OLEFINS AND AROMATICS FROM NON-
AROMATICS !nvenwm Drake CharlasA (US); Kimble James B (US); Sughrue
Edward LII(US) Phillips Co : 65688
Patent(No,Date);Applic(No.Date): US 5773676 980630 US 692218 960806

PROCESS FOR PRODUCING DIMETHYLAMINE Inventors: Fukatsu Michio
(JP); Nakamura Toshie (JP') Narita Takeshi (JP); Nishijima Katsumasa (JP); Niwa
Kiyonobu (JP)  Assignee: Nitto Chemical Industry Co Ltd JP  Assignee Code: 60088
Patent(No,Date); Applic(No,] Date) US 5773659 980630 US 682588 960724

DETERGENT COMPOSITION CONTAINING POLYCARBOXYLATE AGENT
HAVING SPECIFICALLY DEFINED PARAMETERS Inventors: Kitko David
Johnathan (US); Murata Susumu (JF); Shigematsu Toshiko (JP)

ee: Procter & Gamble Co The Assignee Code: 68
Patent(No,Date);Applic(No,Date): US 5773401 980630 US 750445 970228

NIL-PHOSPHATE GRANULAR DETERGENT COMPOSITIONS WHICH CONTAIN
PERCARBONATE AND SULFATE PARTI( Inventors: Baillely Gerard
Marcel (GB); Hartshorn Richard Timothy (GB) Assignee: Procter & Gamble Co

The Assignee Code: 68128 Patent(No,Date);Applic(No,Date): US 5773400
980630 US 648112 960521

STABILIZATION OF OXIDATION-SENSITIVE INGREDIENTS IN PERCARBO-
NATE DETERGENT COMPOSITIONS Invenmrs Baillely Gerard Marcel (GB).
Hartshorn Richard Timothy (GB) Assignee: Procter & Gamble Co The Assign

Code 681% Pamut(No,Dabe),Apphc(No.Daw) US 5773399 980630 US 648111

ZEOLITE L PREPARATION

Inventors: Gellings Pieter Ernst (NL); Verduijn Johannes Petrus (NL)
Assignee: Exxon Research and Engineering Co  Assignee Code: 28200
Patent(No,Date);Applic(No,Date): US 5773381 980630 US 458629 950602

COMPOSITIONS USING HIGH-POTASSIUM ZEOLITE A  Inventors: Pryor James
Neil (US) Assignee: Grace, W R & Co-Conn Assignee Code: 20513
Patent(No,Date);Applic(No,Date): US 5773380 980630 US 451629 950526

METHOD OF LIGHT STABILIZING A COLORANT Inventors: MacDonald John
Gavin (US); Nohr Ronald Sinclair (US) Assignee: Kimberly-Clark Worldwide Inc
Assignee Code: 42059 Patent(No,Date);Applic(No,Date): US 5773182 980630
US 465393 950605

FIBROUS ZEOLITE ZSM-5 AND PREPARATION METHOD THEREOF
Inventors: Gil Young-chul (KR); Hyun Jin-ho (KR); Jung Kyeong-taek (KR); Kim Du-
soung (KR); Sul Yong gun (KR)

td KR i Code: 4t
Patent(No, Date) Apphc(No,DalE) US 5772980 980630 US 733149 961016

A

ALUMINOSILICATES | Araya Abrah: (GB) Assi Crossfield Ltd
GB  Patent(No,Date);Applic(No,Date): US 5772979 980630 US 693104 961219

CATALYST/HTDROCARBOH TRAP HYBRID SY! Inventors: Gandhi

(US) Hepburn Jeffrey Scott (US) Jen Hu.ng-Wen (US); Otto Klaus
(US) Ford Global Technologies Assignee Code: 42819
Patent(No, Date),Appllc(No Date): US 5772972 980630 us 715254 960916

REI‘R]GEMTOR ll‘ﬁgsllilnk Cod[nvf)?nm Bermas Edward M (US)
Patent(No Date);Applic(No,Date): U§57‘T2959 980630 US 728939 961011
LUMINESCENT ZEOLITE  Inventors: Kynast Ulrich H (DE); Weiler Volker U (DE)

Assignee: U S Philips Corp Assignee Code: 60616
Patent(No,Date);Applic(No,Date): US 5772917 980630 US 795121 970207

ALKANE ISOMERIZATION USING REVERSIBLE FLOW REACTIVE
CHROMATOGRAPHY  Inventors: McGonegal Charles P (US); Zinnen Herman A
@s) Assignee: UOP LLC Patent(No,Date); Applic(No,Date): US 5770783
980623 US 794250 970203

PROCESS AND SYSTEM FOR ALKYLATION OF AROMATIC COMPOUNDS
Invenmrs Annnunem Prakasa R.ao (US) Kmfwn John F (US) chkmn Melvin (US)

Patent(Nn,Daﬁe),ApphC(NoDam) US 5770782 980623 US 598695 960208

POLYMERIZATION OF, AND DEPOLYMERIZATION TO, CYCLIC ETHERS
USING SELECTED METAL COMPOUND CATALYSTS Inventors: Bockrath
Richard Edmund (US) Cm'on Joel David (US), Drysdale Nevtlle Everton (US); Herron
Norman Du Pont de E1&Co Code: 25048

sy
Patent(No,Date);Applic(No,Date): US 5770678 980623 US 762818 961209

LAUNDRY DETERGENT COMPOSITION CONTAINING POLY(OXYALKYLENE)
SUBSTITUTED REACTIVE DYE COLORANT [nvenwrs Bruhnke John D (US)
Assignee: Milliken Research Corp Assignee Code: 5!

Patent(No, Date);Applic(No,Date): US 5770552 980623 US 815968 970313

PACKAGING OF HIGH POWER SEMICONDUCTOR LASERS Inventors:
Bartholomew Roger F (US); Hall Douglas W (US); Jakobson Paul A(US); Sharps Julia
Alyson (US) ssignee: Corning Inc Assignee Code: 21045

Palenn(Nu Date);. Apphc(No,Dane) US 5770473 980623 US 833548 970407

METHOD OF PREPARING ZEOLITE 88242
Assignee: Chevron USA Inc  Assignee Code: 14764
Patent(No,Date);Applic(No, Date): US 5770175 980623 US 841968 970408

INTEGRATED STAGED CATALYTIC CRACKING AND HYDROPROCESSING
PROCESS (JHT-9614)
Inventm's, Blensmck Mamn G (US) Ellis Fdward S (US); g(:}m Ramesh (US)

28200

Exx
Patent(No, Dam) Apphc(No Dare) US 5770044 980623 US 702347 960823

INTEGRATED STAGED CATALYTIC CRACKING AND HYDROPROCESSING
PROCESS

Inventors: Bienstock Martin G (US); Ellis Edward S (US); Gupta Ramesh (US)
Assignee: Exxon Research and Engineering Co Assignee Code: 28200
Patent(No,Date); Applic(No, Date): US 5770043 980623 US 697381 960823

UPGRADING OF CYCLIC NAPHTHAS [nventors: Bricker Jeffery C (US);
Galpenn Leonid B (US); Holmgren Jennifer S (US) Assignee: UOP  Assignee
20295 Patent(No,Date);Applic(No,Date): US 5770042 980623 US

Inventors: Zones Stacey [ (US)

550694 951031

mw ZEOLITE FOR CRACKING FEEDSTOCK INTO OLEFINS AND
SOPARAFFINS Inventors: Lujano Juan (VE); Romem Yilda (VE); Tejada Jorge

(VF) Assignee: Intevep SAVE  Assignee Code: 1104

Patent(No, Date) Appllc(No Date): US 5770040 980623 US 583568 960105

WASTE-TREATING AGENT Inventors: Funahashi Takashi (JP); lkitsu Noboru
(JP); Uekita Masakazu (JP); Ueshima Ken)l (J'P)

Assignee: Kanegafuchi Kagaku Kogyo K K JP signee Code:

Pawnt,(Nu Date);Applic(No,Date): US 5769938 980623 us 626437 960402

ANESTHETIC SYSTEM WITH MULTIPLE VALVE-CONTROLLED BELLOWS
Inventors: Csiki Kalman (SE); Olsson Sven-Gunnar (SE); Rydgren Goran (SE)
Assignee: Siemens-Elema AB SE  Assignee Code: 37769
Patent(No,Date);Applic(No,Date): US 5769072 980623 US 819834 970318

ADSORPTION TYPE AIR CONDITIONING USING ADSORBENT AND LIQUID
REFRIGERANRT lnvenmrs Shnrot.s Yuichi (JP) Sugi Hikaru (JP); Tanaka
Hisashi(JP) Assi Co Ltd JP e: 59821

Patent(No,Date);Applic(No,Date): US 5768908 980623 US 723297 960930

EMISSION CONTROL SYSTEM

Inventors: Bunimovich Gngom A (US); Matros Yurii Sh (US); Strots Vadim O (US)
Assignee: Matros Tech In

Patent(No Date);. Apphc('No‘Dnte) US 5768888 980623 US 745686 961108

PROCESS AND DEVICE FOR REMOVAL OF COMBUSTION POLLUTANTS
UIIDER HIGH OX‘IG%N CONDm’IgIS i lnvenwrs Cha}dhmg Yul (US)
r

68000
Pawm(No Date);Applic(No,Date): US 5767470 980616 US 779311 970106

PARTICULATE FOAM CONTROL AGENTS AND THEIR USE

Inventors: Germain Pierre Andre Georges Gustave (BE); Gold Bernbard Ernst(DE);
Hoogland Jan S; ren (BE), Lenoble Bertrand lmns Juhen (BE); Prince Mark (BE)
Assignee: Dow SABE Assignee Code: 1.

Patent(No,Date);. Apphc(No Date): US 5767053 980616 US 575424 951220

CONTAINER FOR S‘I‘ORIIG KIMCHI Inventors: Jeong Sbeong Ki (KR); Lee
Dong-Sun (KR) El Co Lid KR Code: 18179
Pamnt.(Nu Date),Apphc(No,Dnm). US 5766660 980616 US 542334 951012
SINGLE STAGE SECONDARY HIGH PUR!TY OXYGBH COICEITRATOR
Inventors: Cramer Robert Louis (US) : Littor Inc

50226 Patent(No,Date);Applic(No,Date): US 5766310 9&)616 us 684950 960719
lnv]enlors Blau' Graeme Jolm (AU)‘ Lefmy

Pntem(No Date);Applic(No, an) US 5766302 980616

FERTILIZER COATING I’ROCES
Roderick David Bruce (AU)
Assignee Code: 68000

US 549739 960520

LEAN BURN /GINE FOR AUTOMOBILE Inventors: Fujimoto Misao (JP);
Harada Masnh (JP); Hori Yasuyoshi (JP); Hoesokai Tetsushi (JP); Minamitani
Kunitomo (JP); Mitobe Noriaki (JP), lehmka Futoshi (JP); Oka Kenji @P); Sllll'lllzll
Isa0 (JP); Terao Hideshi (JP) ignee: Mazda Motor Corp JP ignee

11642 Patent(No,Date); Applic(No,. Dlw) us 5765372 980616 US 523675 950905

GAS ALARI ]nvenmrs Fleury Byron (US)v Sumwn Andrew (US)

igned Or A d To 1 Code: 68000
Pawm(No Date);Applic(No,Date): US 5764150 980603 US 631642 960410
PROCESS FOR SELECTIVELY OPENING NAPHTHENIC RINGS
Inventors: Baumgartner Joseph E (US); Cook Bruce R (US); Daage Michel (US); Ellis
Edward S (US); Feeley Owen C (US); Hantzer Sylvain (US); Hudson Carl W (US);
}é]em Darryl P (US) Mchcker Gary B (US); Touvelle M)ch&l)e S (US); Vaughan David

e: 28200

W US) and E
Patent.(No Date);. Apphc(No Dam) us 5763731 980609 US 631472 96()412

PROCESS FOR ALKANE ISOMERIZATION USING REACTIVE CHROMATO-
GRAPHY Inventors: Dandekar Hemant W (US); Funk Gmgory (US); Gillespie
Ralph D (US); Hobbs Simon H (US); Kojima Masami (US); McGo: negal Charles P (US);
Zinnen Herman A (US) Assignee: UOP  Assignee Code: 2029
Patent(No,Date);Applic(No,Date): US 5763730 980609 US 666717 960618

FLUIDIZED BED PARAFFIN DISPROPORTIONATION lnventors: Collins Nick
A (US); Harandi Mohsen N (US) Assignee: Mobil Oil Corp Assignee Code: 56432
Patent(No,Date); Applic(No,Date): US 5763727 980609 US 11573 930201

‘TRANSALKYLATION PROCESS FOR PRODUCING AROMATIC PRODUCT USING
A TREATED ZEOLITE CATALYST Inventors: Buchanan John S (US): Chester
Arthur W (US); Fung Anthony S (US); K.lnn Tnnot.hy F (US); Mizrahi Sadi (US)
Assignee: Mobil Oil Corp Assignee

Patent(No,Date); Apphc(No Date): US 5763720 980609 US 937280 970915

PROCESS AND APPARATUS FOR THE PRODUCTION AND RECOVERY OF P-
XYLENE Inventors: Hearn Dennis (US); Hickey Thomas P (US); Putmarn Hugh M
us) Assignee: Catalytic Distillation Technologies Assignee Code: 36292
Patent(No,Date); Applic(No,Date): US 5763714 980609 US 780254 970108

CATALYST FOR THE REARRANGEMENT OF ALLYLIC GEMINAL DIHALOGEN
COMPOUNDS Inventors: 1to Larry N (US) Assignee: Dow Chemical Co The
Assignee Code: 24712 Patent(No,Date);Applic(No,Date). US 5763711 980609
US 691199 960807
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METHOD FOR PRODUCING A HYDROFLUOROCARBOR

Inventors: Kumai Seisaku (JP); Oharu Kazuya (JP); Seki Ryuji (JP)

Assignee: Asahi Glass Co Ltd JP  Assignee Code: 05608

Patent(No Date);Applic(No,Date): US 5763709 980609 US 774075 961223

METHOD OF PURIFYING FLUOROMETHYL-1,1,1, 3 3,3-HEXA!‘WOROISO-
PROPYL ETHER Inventors: Kawai Toshik ( JP);
Watanabe Mineo (JP) Assignee: Central Glass Co Ltd JP Assngnee Code: 15130
Patent(No,Date);Applic(No,Date): US 5763684 980609 US 913507 970916

PROCESS FOR AMINATING A MIXTURE OBTAINED IN CRACKING A MINERAL
OIL FRACTION WITH AMMONIA OR A PRIMARY OR SECONDARY AMINE
OVER SPECIFIC HETEROGENEOUS CATALYSTS Inventors: Dingerdissen Uwe
(DE); Eller Karster (DE); Herrmann Jurgen (DE) _Assignee: BASF AG DE  Assignee
Code 07016 Patent(No,Date);Applic(No,Date): US 5763668 980609 US 675731

METHOD OF REGEKERATING DEACTIVATED CATALYST
Shun C (US), Koo Jay Y (US)h Tauster Samuel J (US)

e: 28200
Patent(No,| Daw) Applic(No,Date): US 5763348 980609 US 474922 950607

IN-SITU CRYSTALLIZED ZEOLITE CONTAINING COMPOSITION (LAI-ISC)
Inventors: Lai Wenyih Frank (US)

Assignee: Exxon Research and Engineering Co  Assignee Code: 28200
Patent(No,Date);Applic(No,Date): US 5763347 m[)s US 499719 950707

H20-RESISTANT SUNSCREEN/COSMETIC COMPOSITIONS COMPRISING
HYDROPHILIC ACIDIC SPECIES Invenmrs Eteve Martine (FR)

Assignee: L'Oreal SAFR  Assignee Code:

Patent(No,Date);Applic(No, Date) Us 5762912 98()609 US 425049 950419

CATALYST COMPRISING A FAUJASITE TYPE ZEOLITE AND A TON TYPE
ZEOLITE AND A PROCESS FOR THE HYDROCONVERSION OF HYDROCARBON
PETROLEUM FEEDS Inventors: Benazzi Eric (FR); George-Marchal Nathalie
(FR); Kasztelan Slavik (FR); Mignard Samuel (FR)

Assignee: Institut Francais du Petrole FR  Assignee Code:

Patent(No,Date); Applic(No,Date): US 5762902 980609 US 786646 970121

PROCESS FOR DESULFURIZING A H2S-CONTAINING GAS Inventors:
Stetzer Klaus (DE); Willing Wolfgang (DE) Assignee: Metallsgesellschaft AG DE
Patent(No,Date);Applic(No,Date): US 5762899 980609 US 886712 970701

CONVERSION OF CELLULOSIC WASTE TO A son. nmnovnm'r COMPLEX
Inventors: Hiles M d Or Assigned To Individual

ssignee Code: 68000 Pawm(No,Date),Apphc(Nn,Date) US 5762678 980609
US 692182 960805

METHOD OF LAUNDERING WITH A LOW SUDSING GRANULAR DETERGENT
COMPOSITION CONTAINING OPTIMALLY SELECTED LEVELS OF A FOAM
CONTROL AGENT BLEACH ACTIVATOR/PEROXYGEN BLEACHING AGENT
SYSTEM AND ENZYME Inventors: Brown Donald R (US); Kellett Patti J (US);
Norman Wendell 1 (US); Owen Richard T (US); Swift Ronald A (US) Assignee:
Procter & Gamble Co The Assignee Code: 68128

Patent(No,Date);Applic(No,Date): US 5762647 980609 US 703438 960916

Inventors: Fung

CATALYST SUPPORTED WITH NOBLE METAL(S) FOR THE ISOMERIZATION
OF ALKYLAROMATICS  Inventors: Cheng Baoyu (CN); Gu Haobui (CN); Gui
Shouxi (CN); Hao Yuzhi (CN); Jing Zhenhua (CN); Li Yanging (CN); Qiao Yingbin
(CN); Wang Jinshui (CN) Zhou lehl (CN) Assignee: China Petrochemical Corp CN;
Research 1 of P Sinopec CN  Assignee Code: 18629 21359
Patent(No,Date);Applic(No, Date) US 5769950 980602 US 597161 960206

ABSORBENT ' ARTICLES CONTAINING ANTIBACTERIAL AGENTS IN THE
TOPSBBET FOR- ODOR CONTROL lnvenmrs Johnson Theresa Louise (US)

d

U d Or e: 68000
Patent(No, Daw).Apphc(No,Dﬂte) us H1732 980602 US 212441 940310

DESIGN FOR AROMATICS ALKYLATION Inventors: Oll John Di-Yi (US)
Assignee: Exxon Chemical Patents Inc  Assignee Code: 14518
Patent(No,Date);Applic(No,Date): US 5756873 980526 US 926093 920805

PROCESS FOR THE TREATMENT OF FCCU OFF GAS

Inventors: Adams John R (US): Smith Lawrence A Jr (US)

Assignee: Catalytic Distillation Technologies Assignee Code: 36292
Patent(No,Date);Applic(No,Date): US 5756872 980526 US 789650 970127

HITHOD FOR PRODUCTIOK FOR PBEIOL AND ITS DERIVATIVES
2 (RU) Panov (;ennady Ivanovich (R.U),

Shevel G lina A (RU) Assi Co Code:

Patent(No,Date);. Apphc(No Date): US 5756861 980526 US 727398 970107

AMMOXIDATION PROCESS FOR PRODUCING ACETONITRILE
Inventors: Armor John Nelson (US); Hobl Peter Charles (US) h Yuejm ©s)
Assignee: Air Products and Chemicals Inc  Assignee Code:
Patent(No,Date);Applic(No,Date): US 57566802 980526 US 756290 961125

PROCESS FOR THE PRODUCTION OF TRIETHYLENEDIAMINE

Inventors: Armor John Nelson (US); Li Hong-Xin (US), Santiesteban Jose (zuadalupe
Us) Assignee: Air Products and Chemicals Inc Assignee Code: O:
Patent(No,Date);Applic(No,Date): US 5756741 980526 US 751142 961115

DISPENSING AGENRT Inventors: Hall Robin Gibson (GB)
Assignee: Procter & Gamble Co The Assignee Code; 68128
Patent(No,Date);Applic(No,Date): US 5756447 980526 US 770130 961219

METHOD OF REGENERATING DEACTIVATED CATALYST Inventors: Clem
Kenneth Ray (US); Fung Shun Chong (US); Huang Yao-Jyh Robert (US); Kao Jar-lin
(US); McVicker Gary Brice (US); Walsh John Francis (US)

Assignee: Exxon Research and Engineering Co Assignee Code: 28;

Patent(No,Date); Applic(No, Date): US 5756414 980526 Us 940679 920904

SILICEOUS OFFRETITE
Assignee: Exxon Chemical Patents Inc  Assignee Code: 1451
Patent(No,Date);Applic(No,Date): US 5756064 980526 US 459893 950602

STABLE, HIGH-YIELD REFORMING CATALYST Inventors: Bogdan Paula L (US);
Boldingh Edwin Paul (US}); Galperin Leonid B (US) Assignee: UOP  Assignee Code:
20295  Patent(No,Date);Applic(No,Date): US 5755956 980526 US 766264
961213

Inventors: Verduijn Johnnnes Petrus (BE)

METHOD OF ACTIVATING A M.ATERIAL TO BE ACTIVATED FOR ADSORBENT
Inventors: Hirai Yoji (JP) ssignee: Heiyo Shoji K K JP  Assignee Code: 30214
Patent(No,Date); Applic(No,’ Date) US 5755952 980526 US 573024 951215

PURIFICATION APPARATUS Inventors: Acharya Divyanshu Rasikial (US);
Cummins Stephen John (US) Assignee: BOC Group PLC The GB  Assignee Code:
03385 Patent(No, Date);Applic(No,Date): US 5755857 980526 US 562773 951127

REGENERATION OF A TITANIUH-CONTAIN!RG MOLECULAR sxm lnvenmrs
Crocco Guy L (US); Zajacek John G (US; 0 Ch gy Inc
Patent(No,Date);Applic(No,Date): US 5753576 9&0519

Assignee Code: 20082
US 443948 950518

ADSORBER FOR HUMIDITY AND ODOROUS GAS EXCHANGE
Inventors: Izumi Hiroaki (JP); Kuma Toshimi (JP) Shl.rahama Noriaki (JP)
Assigoee: Seibu Giken K K JP  Assignee Code: 2
Patent(No,Date);Applic(No,Date): US 5753345 980519 US 637377 960425

PROCESS FOR THE CO2 REFORMING OF METHANE IN THE PRESENCE OF
RHODIUM ZEOLITES Inventors: Bhat Ramanath (US); Sachtler Wolfgang Max
Hugo (US) Assignee: Northwestern University Assignee Code:

Patent(No,Date); Applic(No,Date): US 5753143 960519 US 618051 960325

INORGANIC COMPOSITE MEMBRANE COMPRISING MOLECULAR SIEVE
CRYSTALS  Inventors: van Bekkum Herman (NL); Geus Eduard Rudolf (NL);
Jansen Jacobus Cornelis (NL); J: rs Blandikus Catharikus (NL); Schoonman
Johannes (NL) Assignee: Exxo:%:emcnl Patents Inc  Assignee Code; 14518
Patent(No, Date); Applic(No,Date): US 5753121 980519 US 402108 950310

OPERATION OF STAGED ADSORBENT IEEBRA!I'ES Inventors: Parrillo David
Joseph (US); Sircar Shivaji (US) Assigns r Products and Chemicals Inc
Assignee Code: 01184  Patent(No,Date);. Apphc(No,Date) US 5753011 980519 US
785497 970117

PROCESS FOR THE ALKYLATION OF AROMATICS
Inventors: - Belloir P);rre-Fredenc J (BE); Grool:)ans Jﬂoques F (BE); Romers Eric JGM
BE 3812

(BE) ina Code:
Patent(No,Date);Applic(No, Date): US 5750814 980512 US 472018 950606

DEHYDROHALOGENATION PROCESSES  Inventors: Cassel Wendell Richard
(US); Corbin David Richard (US); Rao VN Mallikarjuna (US)

Assignee: Du Pont de Nemours, E I & Co Assignee Code: 25048
Patent(No,Date);Applic(No,Date): US 5750808 980512 US 677063 960709

LAUNDRY DETERGENT CONTAINING A POLYHYDROXY FATTY AMIDE AND
INSOLUBLE ETHOXYLATED ALCOHOL  Inventors: Baillely Gerard Marcel (GB);
Powell Suzanne (GB)  Assignee: Procter & Gamble Co The Assignee Code: 68128

Patent(No,Date); Applic(No, Date) US 5750485 980512 US 468236 950606

ALKYLATED ANISOLE LUBRICANT BASESTOCK Inventors: Chu Alice S (US);
‘Wu Margaret M (US); Xiong Yusheng (US); Young L Brewster (US)  Assignee: Mobil
Oil Corp Assignee Code: 56432  Patent(No,Date);Applic(No,Date): US 5750480
980512 US 619867 960318

HARDENABLE MORTAR COMPOSITION Inventors: Arnold Norbert (DE); Hau;
Willi (DE); Lind Stefan (DE) Assignee: Fischerwerke Artur Fischer GmbH & Co Ki
DE Assignee Code: 24823  Patent(No,Date);Applic(No,Date): US 5749963 980512
US 799272 970213

LAUNDRY DETERGENTS COMPRISING HEAVY METAL ION CHELANTS
Inventors: Gosselink Eugene Paul (US); Kellett Pam Jean (US); Perkins Chnswpher
Mark (US) Assignee: Procter & Gamble Co The Assignee Code: 6812!
Patent(No,Date);Applic(No,Date): US 5747440 980505 US 594073 960130

COEPOSITION FOR COAGULA.TDIG OIL Inventors: Alper Hal (US)
d & Al Code: 36679
Patent(No, Dnte),Appllc(No Dnhe) US 5746925 980505 US 572986 951215

TREATING MATERIAL FOR mLchnosmmn.-commc OH-S
Inventors: Taguchi Yoshio (JP) i Or

ssignee Code: 68000 Patent(No, Date).Apphc(No Date): US 5744689 980428 US
738477 961028

PROCESS FOR RECOVERING ALKENES FROM CRACKED HYDROCARBON
STREAMS Inventors: Dao Loc H (US); Ramachandran Ramakrishnan (US)
Assignee: BOC Group Inc The Assignee Code: 10093
Patent(No,Date);Applic(No,Date): US 5744687 980428 US 231559 940422

PROCESS FOR THE REMOVAL OF NITROGEN COMPOUNDS FROM AN
AROMATIC HYDROCARBON STREAM Inventors: Gajda Gregory J (US)
Assignee: UOP  Assignee Code: 20295 Patent(No,Date); Applic(No,Date): US
5744686 980428 US 530979 950920

PROCESS FOR ALKANE ISOMERIZATION USING REACTIVE
CHROMATOGRAPHY AND REACTIVE DESORBENT Inventors: Dandekar Hemant
W (US); Funk Gregory A (US); Gillespie Ra.lph D (US); McGonegal Charles P (US);
Zinnen Herman A S) Assign UoP Assignee  Code: 20295
Patent(No,Date);Applic(No,Date): US 5744684 980428 US 666699 960618

PROCESS FOR CONTINUOUS REACTION AND DEPARATION USING REACTIVE
CHROMATOGRAPHY  Inventors: Dandekar Hemant W (US); Funk Gregory A
(US); Gillespie Ralph D (US); Hobbs Simon H (US); Kojima Masami (US); McGonegal
Charles P (US); Zinnen Herman A (US) Assignee: UOP  Assignee Code: 20295
Patent(No,Date);Applic(No,Date): US 5744683 980428 US 666713 960618

CATALYST AND PROCESS FOR THE CONVERSION OF HEAVY AROMATICS TO
LIGHT AROMATICS Inventors: Cheng Baoyu (CN) Gu Haobui (CN); Gui Shouxi
(CN) Hao Yuzhi (CN) Jing Zhenhua (CN) Li Yanqmg Llang Zhanqmo CN

: China Petrock 1 Corp C]
Sinopec CN  Assignee Code: 18629 213 9
Patent(No, Daw),Apphc(No Date): US 5744674 980428 US 597157 960206

ACTIVATED ZEOLITE BETA AND ITS USE FOR HYDROCARBON CONVERSION
Inventors: Fianigen Edith M (US); Skeels Gary W (US) Assignee: UOP  Assignee
Code: 20295 Patent(No,Date);Applic(No, Dam) US 5744673 980428 US 770954
961220

L

PROCESS FOR PREPARING DIALKYLNAPHTHALENE Inventors: Bundens
Robert Glenn (US); McWilliams John Paul (US); M i Masahi ; Y

Koji (JP) Assignee: Kobe Steel Ltd JP; Mobil Oil Corp Assignee Code: 46424 56432
Patent(No,Date);Applic(No,Date): US 5744670 980428 US 661114 960610

PROCESS OF PRODUCING GASOLINE, DIESEL AND CARBON BLACK WITH
WASTE RUBBERS AND/OR WAS‘IE ms-ncs lnventors Xing Li (CN); Zbou
Dinli (CN) A U Code: 68000
Patent(No,Date);Applic(No,Date): US 5744668 980428 US 648275 960515
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PREPARATION OF TRIMETHYL PENTANES BY HYDROGEN TRANSFER
Inventors: Pellet Regis J (US)  Assignee: Texaco Inc  Assignee Code: 83832
Patent(No,Date);Applic(No,Date): US 5744667 980428 US 775322 961231

RECOVERY OF PARA-ET’HYLPHE‘N’OL lnvenmrs Waters John A (US)
Assignee: Merichem Co. Assignee Code: 5
Patent(No,Date);Applic(No,Date): US 5744654 980428 US 663649 960614

MONOLITHIC CARBONACEOUS ARTICLE Inventors: Mieville Rodney L (US);
Robinson Ken K (US) Assignee: Mega-Carbon Co  Assignee Code: 45310
Patent(No,Date);Applic(No,Date): US 5744421 980428 US 600882 960213

CRYSTALLINE ODOR ADSORBING ZEOLITE DELIVERY SYSTEM Inventors:
Summers Patricia E (US); Titterton Michelle A (US)  Assignee: UOP Assignee
Code: 20295 Patent(No,Date);Applic(No,Date): US 5744404 980428 US 752980
961202

METHOD FOR SEPARATING MOLECULES Inventors: Furuta Hiroyuki (JP);
Iverson Brent L (US); Kral Viadimir (US); Sessler Jonathan L (US); Shreder Kevin
(US); Thomas Richard E (US) Assignee: Texas, University of System Assignee Code:
83960 Patent(No,Date);Applic(No,Date): US 5744302 980428 US 438948 950511

HYDROCARBON ADSORBENT FOR EXHAUST GAS CLEANING, EXHAUST GAS

CLEANING CATALYST AND EXHAUST GAS CLEANING DEVICE

lnvenmrs Sakatani Naoko (JP); Takami Akihide (JP); Ueoka 'l‘oshxtsugu (JP); Yamada
shi (JP)  Assignee: Mazda Motor Corp JP  Assignee Code: 1

Pawnt(No Date);Applic(No,Date): US 5744]03 980428 US 314251 940929

MODULE CONTAINING ZEOLITE-BASED MEMBRANE AND PREPARATION
THEREOF Inventors: van Bekkum Herman (NL); Bakker Wridzer Jan Willem
(NL); Geus Eduard Rudolf (NL); Jansen Jacobus Cornelis (NL); Moulijn Jacob Adriaan
NL)  Assignee: Exxon Chemical Patents Inc  Assignee Code: 14518
Patent(No,Date);Applic(No,Date): US 5744035 980428 US 362515 950131

PROCESS FOR TREATMENT OF RADIOACTIVE WASTE Inventors: Akiyama
Takao (JP); Inoue Shunji (JP); Karita Yoichi (JP); Kurashima Yoshihiko (JP);
Mlyamnm Yoichi (JP)  Assignee: Doryokuro Kakunenryo Kaihatsu digyodan JP;
NGK Insulators Ltd JP  Assignee Code: 14174 24625
Patent(No,Date);Applic(No,Date): US 5744020 980428 US 739955 961030

METHOD FOR ENCAPSULATING AND ISOLATING HAZARDOUS CATIONS,
MEDIUM FOR ENCAPSULATING AND ISOLATING HAZARDOUS CATIONS
Inventors: Anderson Kenneth B (US); Marshall Chnsmpher L (US); Song Kang (US);
Wasserman Stephen R (US); Yuchs Steven E (US) Assignee: U S of America Ene
Department of Assignee Code: 01715 Patent(No,Date); Applic(No,Date): rgg
5743842 980428 US 635437 960411

TREATING MATERIAL FOR ANIMAL EXCRETIONS AND METHOD OF
PRODUCING THE SAHI _Inventors: Fu)zura Yoji (JP) Assignee: Sanyo
Chemical Industries Ltd JP Code: 74123

Patent(No,Date);. Apphc(No Date): US 5743213 980428 US 279816 940725

PROCESS FOR THE PRODUCTION AND PURH'ICATION OF VlN'L‘L CARBONYLS
Inventors: Beavers William A (US) A : Eastman Chemical Co

Code: 28790 Patent(No,Date};Applic(No,Date): US 5741940 980421 US 671887
960628

PRODUCTION OF TRIETHYLENEDIAMINE USING SURFACE ACIDITY
DEACTIVATED ZEOLITE CATALYSTS Inventors: Armor John Nelson (US); Li
Hong-Xin (US); Santiesteban Jose Guadalupe (US)

Assignee: Air Products and Chemicals inc Assignee Code: 0.
Patent(No,Date);Applic(No,Date): US 5741906 980421 US 751143 961116

METHOD OF PRODUCING EPSILON-CAPROLACTAM, MFI ZEOLITE
CATALYSTS ON WHOSE SURFACE SYMMETRICALLY ARRANGED OH GROUPS
ARE PRESENT AND TO A METHOD OF PRODUCING THEM lnvenmrs Arntz
Dietrich (DE); Hoe]dench Wolfi (DE); R ller Joerg DE) A : Degussa
DE Assignee Code: 2:

Patent(No,Date);. Apphc(No Date): US 5741904 980421 US 647438 960506

AGENTS AND METHODS FOR GENERATION OF ACTIVE OXYGEN
Invenmrs Mm'mz Ken-lcln @P); Oumkx Shlgeru (JP) Saito Kiyoshi (JP)
d Or A d To 1

Code: 68000
Pawm.(Nu Date);Applic(No,Date): US 5741887 980421 US 700592 960814

REGENERATION OF A TITANIUM-CONTAINING MOLECULAR SIEVE
InvenwrsAE:mmo Guy L (FR) Za]acek John G US) .
2008:

Code:
Patent(No, Date);Applic(No,Date): US 5741749 980421 US 600661 960213

ELECTROLYTIC MEMBRANE AND PROCESS FOR ITS PHOTO-CROSSLINKING

ON A CATHODIC MEMBRANE Inventors: Andrei Maria (IT); Capuano Federico

(I'[') Soprani Masmmo an Assignee: Eniricerche SPA IT; Olivetti Personal
s SpAIT A Code: 16910 45268

Patent(No Date) Applic(No,Date): US 5741610 980421 US 740562 961030

EXHAUST GAS CLEANER AND METHOD FOR CLEANING EXHAUST GAS
Inventors: Abe Akira (JP); He Hong (JP); Irite Naoko (JP); Nishiya Akira (JP): Saito
Mika (JP); Yoshida Kiyohide (JP)  Assignee: Riken Corp JP Assignee Code: 04769
Patent(No,Date);Applic(No,Date): US 5741468 980421 US 466436 950606

METHOD OF MANUFACTURING GAS OIL CONTAINING LOW AMOUNTS OF
SULFUR AND AROMATIC COMPOUNDS Inventors: Akiyama Masanari (JP);
Waku Toshio (JP) Assignee: Nippon Oil Co Ltd JP  Assignee Code: 59907
Patent(No,Date);Applic(No,Date): US 5741414 980421 US 522973 9560901

PREPARATION OF AMINES FROM OLEFINS OVER ZEOLITES OF THE TYPE
§82-37 Inventors: Eller Karsten (DE); Kummer Rudolf (DE); Stops Peter (DE)
Assignee: BASF AG DE  Assignee Code: 07016

Patent(No,Date);Applic(No,Date): US 5739405 980414 US 760296 961204

PROCESS FOR PRODUCING METHYL METHACRYLATE Inventors: Abe Mariko
(JP); Ebata Shuji (JP); Shima Yoshikazu (JP)  Assignee: Mitsubishi Gas Chemical
CoInc JP Assignee Code: 56263

Patent(No,Date);Applic(No,Date): US 5739379 980414 US 575640 951220

COMPOSITION FOR THE PRODUCTION OF RADILY HARDENING
AMINOSILANE CROSS-LINKING SILICONE MASSES Inventors: Hoheneder
Rudolf (DE) Assignee: Heidelberger k GmbH DE A Code: 45191
Patent(No,Date);Applic(No,Date): US 5739248 980414 US 732438 961105

THERMOPLASTIC POLYMER COMPOSITIONS WITH IMPROVED PROCESSA-
BILITY AIID HETHOD OF PROCESSING lnveumrs Desai Nirav (US)
A Tol

Code: 68000
Patenr.(Nn,Dme) Apphc(No,Date) us 6739188 980414 US 524262 950906

CRYSTALLINE SODIUM POTASSWM SILICATBS
Borgstedt Eric (US); Denk d P Jr (US)

Code: 02218 Patent(No, DatB)Apphc(No Date) us 5739098 980414 US 270489
940705

Invenwrs von Rchren
S

PROCESS FOR THE PRODUCTION OF SURFACTANT GRANULES

Inventors: Bauver Volker (DE); Breucker Christoph (DE); Gutsche Bernhard (DE);
Jacobs Jochen (DE); Lueder Thomas (DE); Panthel Guenter (DE)

Assignee: Henkel KGaA DE  Assignee Code: 01324

Patent(No,Date);Applic(No,Date): US 5739097 980414 US 763923 961212

CATALYSTS AND THEIR USE IN OXIDATION OF SATURATED HYDRO-
CARBONS Inventors: Buskens Philip Luc (BE); Huybrechts Diane Renata Cornelia
(BE) Martens Luc Roger Marc (BE); Mathys Geor; Marle ere] (BE)

Assignee: Exxon Chemical Patents Inc Assignee Code:
Patent(No,Date);Applic(No,Date): US 5739076 9804 14 US 3745688 950419

ANALYTICAL REAGENT PARTICLE WITH COVALENTLY BOUND ENZm

Inventors: Nilsson Kurt G I (SE) A d Or A d To 1. idual
Assignee Code: 68000 Pamem,(Nn,Dale),Apphc(No.Dam)A US 5738986 980414
us 730966 961016

METHOD FOR REMOVING BENZENES FROM WATER Inventors: Janks John
Seager (US); Pfann Deanna Rea (US) : Texaco Inc A Code: 83832
Patent(No,Date);Applic(No, Daw) us 5738793 980414 US 554941 951113

METHOD AND APPARATUS FOR THERMAL CRACKING OF WASTE PLASTICS
Inventors: Tachibana Takashi (JP) Assignee: Fuji Recycle Industry K K JP
Assignee Code: 45226 Patent(No,Date);Applic(No,Date): US 5738025 980414
US 412742 950329

FLOWABLE NON-BORAX CONTAINING POWDER CARPET CLEANING
COMPOSITIONS CONTAINING ANIONIC AND NONIONIC SURFACTANTS
Inventors: Colurciello Andrew F (US); Weller Jeanne M (US)

Assignee: Reckitt & Colman Inc  Assignee Code: 35204
Patent(No,Date);Applic(No,Date): US 5736494 980407 US 781033 970107

CATALYSTS FOR REDUCING NITROGEN OXIDES TO MOLECULAR NITROGEN

IN A SUPERSTOICHIOMETRIC MEDIUM OF OXIDIZING COMPOUNDS,

PROCESS FOR PREPARATION, AND USES Inventors: Durand Daniel (FR);

Mabilon Gil (FR); Mouchot Paul (FR)  Assignee: Institut Francais du Petrole FR

?gglsgnee Code: 31969  Patent(No,Date);Applic(No,Date): US 5736482 980407 US
960205

CATALYST TO DEHYDROGENATE PARAFFIN HYDROCARBONS
lnvenmrs Curlz'xght Randy D (US); Dumemc .]xmes A (US)

Code: 92856
PawnL(No,Da'.e) Apphc(No DJ'B) US 5736478 980407 US 724‘)44 961002

METHOD OF PRODUCING SPHERICAL PARTICLES
lnvenwrs Bret.z Karl Heinz (DE); Derleth Helmut DE)
hland GmbH DE Code:
PawnL(No,Dme) Appllc(No Date): US 5736118 980407 US 5]3885 950905
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