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Studies on Catalyst Carriers of Silver for Ethylene Oxide
Production by Direct Oxidation of Ethylene

Hisao Kano and Takatsugu Kanazuka

Abstract

It is desired from industrial standpoint that silver catalyst which is used for
the production of ethylene oxide by direct air-oxidation of ethylene is supported on
proper carriers and the catalytic activity and selectivity are increased as possible.
Although saveral literatures and many patents have deseribed about carried silver
catalysts as far, not only their methods of preparation and physical or chemical
properties are obscure, but the catalytic character, such as selectivity, is also unsa-
tisfactory. According to our experiments, silver carried on 7-, and a-alumina, silica-
alumina or magnesia was found active only for the combustion of ethylene, and
carborundum is not effective as catalyst carrier. Calcium carbonate, barium car-
bonate and particularly calcined diatomaceous earth (kieselguhr), on the other hand,
were found to be very suitable carriers, preparation of which together with cata-
lysts, crystal structures, surface areas and catalytic activities were studied and
discussed in this paper.
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(@) Baugi: HEERD Lciod MR (BRSR) L KEREA U 7 & (B8R) bl L, B
Fv T =8 =PRI L.

(b) ARF: WY ~5 D 20% REWE =y 7S LT ERE UTERLTT o T
BB, 300°C wwimsh U e OGSO RAR Ric B Uitk POy CRER U e,

() ZPasd: BEERCTZ3IHEOT VI FERH VR,

Bl 9% o7y =y aliRloncTy Te, AVTadwvFTa—rEnb T
WI=T ALY TREF A - b RERL, REERBC LD FEBEETT R0 Bk oL <
REALT vy =7 A0 v B EY, Bk 110°C TR LRI KBRS RO Z i 3RE
THERR U e

B2 AINO;%20g w7k 1.5 0 M L, HClune50ms % imz 5, o (NHy CO; 93
g RRILCHEB LB E ML TV VERETHCEL LD TRET KBTIV =T A
SR ERT S, WEOHRCEH® NaOH ficgmt, HClxmz € pHS 2/t L, ¥nTC
NHz K&z pH % 8 2 UCERT 27 v &l R HBE g LR E 1T R0,

34 WROKBILT v =7 4 75g % 50% NaOH 1 f L— By L CRTEAH
P bR el LN-HCL 2imzx TR 5 7 v 208, Rk SREREETRo k.,

(d vV a-7r3r: 3N-AI(NOy;20cc # LoDz o i~ 3N-NH,OH # pH6.5
B ETHTLCRBUT VY =Y 27 vEER I, Bleo K 3N-RAF 23 80cc %
MWL LB Lo 3N-HCl iz T pH6S 2 LTy I h 7y vk dpke Lo b, 15hr
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~110°C T Lz,

e H—-FK7vFar: RO Ay va0h—~KT vy sk HClone & HickE L 31
B w TR LR Ui,

) <rArv7: MgClL-6H020g % 10% KAk L, cilic.10% NaOH %z
PH %10 &%, 3% Mg(OH), O L4 e gk ket L, 300°C ¢ 10 hr JgRk % 47
ol

(g) HEE-AY v a: BaCl-2H,061g & NayC0;2.7g %21 Fh T5cc o KICHEMRL
Pk LoDl LT BaCO; YL S 308, Kk, #84% 300°C 10 hr Bisk #1778 0%,

(h) REEIvv Y A CaCl, - 2H,0 147 g & Na,C0O;10.6 g % fafiv 3 300 cc o AFEW &
LB Lol e LA 5 CaCOy w3, Al #1865k, KoM« o RIE CHEE ik
D lz,

@ &t dedpdAsThE A 10% HC R B ss L, s CU 2@k
DETRERT R, W% RELOE 2 ORE TR AT kDR,

2. MEORR
oGO ke MM e 2 nkES L WTAESCANDSC T30hr XAFET %

3. HRBsoH=E
AR O o RO BITIRI & HEEE L HET D), BRBr X5 X HETE
1iieote, Co MiEma v, Ni CKR#Z@EBEL e Kafia 15hr B L, MEML 47 C
T AN LS Lic, BAS0KV, BH 20mA e, XEAR =2 0% L TR S
R uERCOBRELH#HE Lk,
4. KEROBE
R Lo Bk fEe DRI OA L @b e CO, 0okEFERBNM D BET. R X o CEH
Lz,
5. Mtk REg
BILE T ot 05 g 2 12mm T L EICHME A mm O RS FE (BTERAR)
Bl LB FRIOSECRIL, BRREO =T VYT ) a—n-b Y 2TV YT ) 3w
S L, EER, WOEECRIS R O A RE Ui, %R0 R0 ko K%
HEROWML —E L Lz, Tiobb MBI SERIEE 255°C, FRER-=F v v BE&H 25
B3¢g/hr, ©F v VEIE45% & Ui, EELOHFTIEEEED 0D Th B, Tnk, M
HoHE LA, {Thoia v Ta U Bt B EY 2k 5 ¥ T 30 BRI % 0
WHEZLEE LEOC, EFehornBOEEPIET 222 L,
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WOEBRE I FA L 2 Th C offiFNCR A {kd ies o (3 1% All-a-1~All-a-6), X ##X|
BOT MY FLREGHECEAWE LTHEET S EAERAIN:,
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| | . .
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a-Al203
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B2 X0 THLET v Y F % 1050°C T 12hr Bk 1772 72 b © (Alll-a) § All-a
ERIBOTRRMERISIC N L CD R WEMER R Ue (38 1 £ Alll-a), E 3L 570 F
DT

AlIII-7 : 300°C ¢ 5 hr #%

Allll-a : 1050°C ' 18 hr K

Allll-a’: 1300°C ¢ 8 hr k&5
OEEOHEEIED, ThaHw THE LML o oo ha L AKEOMmEZ R L (5
1%)

Blx 7o HEFREMEOERE
v

T Ag O & &t E T=5 Lo | RERAA~D | - -

WMEES | B S R | ~OE#RE | & @& ox ETEHRX | B R %
| (%) ! (22) _ (%) | (%) (%)
Allr 3.40 i 146 684 | 8.30 176
Allal | 042 | 093 63 | 7.28 1238
2 125 i 0.87 43.00 4337 0.9
3 3.16 1.29 71.80 73.09 18
4 8.94 5 0.81 74.60 75.41 11
-5 22.60 | 156 72.80 74.36 14
6 6190 | 0.19 74.00 74.19 0.3
AlTI - 2260 | 0.00 73.00 7300 0.0
Al | 2260 | 0.00 45.90 45.90 0.0
AlTII-a 2260 0.00 72.05 72.05 0.0
AlTII-a’ 2260 | 0.33 74.15 74.48 0.4

2. YYH-TLIF
AR FECREL Ly U A-F v ¥ F (SA) % S00°C(SA 1) Jror 1,200°C (SA 2) ThEmk L
TR SO A E W T UL 7 v Y F 054 L BRI BERR B O 5 w7 2B MR
BWHABLE=F U Y RERET, T F U YORBEETARE O (B2H),
3. hW—k>45A
H=R T vy AREERE WO THRBESEET b, Xk TroRE CBUHEY

B2k vy u-7or FHESEMIEOME

T Ag O H &t BIG=F Lo | REBAA~ND | -
MEES | B S K | ~OBEE | & m ok | TEAE 1 R R ¥
: (22) i (22) : (25) < (22) (22)
sa 1 | 22,6 0.00 2368 | 2863 | 0.0
sA 2 | 22,6 0.00 46.40 [ 46.40 ’ 0.0
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W3R H—RT s s SRR O
LT 5 o 55@737«\0) = | 3 -
MRS | NOBAF | K | zEmE | om RO
\ %) (% 1 (%) : (%)
Carb-1 15.28 10.18 J 25.46 60.0
Carb-2 31.20 20.90 ’ 52.10 60.0

BESe CEL LR, Carb-1iiats Lo LEE CELE 01257 o2& CHA L, el T
0174 g % & htB R @A Uk, Carb-2 1xiifk 1o LREKER 03580 o & CclEE L, #He L
T 0500 g &2 (il L, TORBEREIFOM THOT, #— KT vy amE
P G 2 B D RPRENCT &8, SBEMOSE XD L i LA M2 R
Lz,

4. =527

MEOFECHMBE Licv /A v 7 2w 226% o2 &2 L, +005g2H

TRISZTF ot BT BB ilo 7 v v ~0E#E 1.30%, CO, ~0 i 68.0% <
boTroF v yoBhe LT 7 v F 2 s FEoEEE2 Rz,

5. R~V DA

$R 22.6% wELRB A ) U A EE 05 g k BREMoTHEMBCBRLF VYO
B 24.98%, CO,~OLivrs 21.18%, Anin#si 46.16%, HERHKD4L1% ww LC, HEHHEF

6. RERALYIL

o HECRGE LIRB I VY U 2L DRECTRIEE T, &0 CTREE
DE UL EO CHET % &, MIRFEIARELWIERLED L o, £SEBREIEAT
JM%4%LXﬂwcm&@Wfrﬂb%@A”%£m3@éaT£®&wﬁ,%%ﬁﬂ%y
BT 5EMERLESZE L WERIRD BN ofe, RBEISEEREC X AEEoZR L
WMz i3+ -2 LC CaCOs-3 O SR XRLIZOMNE 2K TH 5,

uuh

B4R BBy SMESEMEOME

M E S | SRR | %Ei @%oﬁ%ﬁ% faﬁf@s@ SEHE | B R ¥
) (% (%) (28) (%)

CaCO0s-1 110°C, 3hr 22.6 6.10 5.06 1116 | 547
-2 300°C, 10 hr 5.0 15.05 171.85 3200 | 458
-3 ” 10.0 17.98 16.34 84 27 52.4
-4 ” 22.6 20.65 18.40 89.05 52.9
-5 ” 50.0 19.25 14.27 33.52 57.5
-6 950°C, 15 hr 22.6 30.20 26.65 56.85 53.1
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etk 110°C coei L, fEx OB CRIRE 7o TEEL L, RRoBKETFELE I N
A Ute, HCUGE G U e 3R © 1b 52037 8 v

KR E 5012 Fe:0, 1.21
Si0: 91.23 Ca0O 0.72
AlLO; 2.25 MgO 0.23

& E 100.6522

ThH, HBERELTBHVEOREREBR L IIEL 0 95.39% 78 Si0, T 5, X BEd%fik
S LHEANMCRT X S ARCHS T 5 WP LEIZDON, NEX=aveBLCEHETS
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e B 7 U RRI AN mmmm | mrin
MEES | smRat | 8 B om | FER 0w wk(p s gow BEEGE | Bi0R
(m?/g) () (22) (26) (%)
cCum | A SRR :

Kg-0 | mocwm | RAGEER 1 umn 9.40 1497 | 2437 | 386
5 | 70C, 6hr | @ I8 7.49 1034 1775 | 2809 | 368
-1 | 1050°C, 2hr | E 107 1952 1050 | 8002 | 650
-6 | 1050°C, 8hr | k 093 21.67 1710 | 8877 | 560
2 | 120G, 5he | 9770 20 0.60 2341 1420 | 3761 622
-4 | 1400, 3hr | @ E 20.72 1719 | 8791 | 546
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