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Synthesis and characterization of MOR and study on its catalytic performance for
oleic acid isomerization
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Abstract : In the system without adding any organic templates , high purity mordenite ( MOR) with irregular rhombic
structure is synthesized through one-step hydrothermal synthesis using seed induced method.The effects of crystallization
time , crystallization temperature and Si/Al ratio on the synthesis of zeolite are investigated.The obtained MOR is modified
to prepare the catalyst for oleic acid isomerization. The crystal structure, element distribution and physicochemical
properties of the synthesized MOR zeolite are characterized by means of XRD,SEM, Py-IR,BET, TG, etc.The effects of
different modification-calcination temperature on the structure and acidity of HMOR are studied. It is shown that the
conversion rate of oleic acid reaches 93.20% and the yield of iso-stearic acid reaches 66.93% when the oleic acid
isomerization is taken as probe, HMOR-400 serves as catalyst with a dosage of 6%, the temperature is at 270°C , the
dosage of water is 4% ,and the reaction lasts for 4 h.The yield of iso-stearic acid can still reach 49. 34% after the catalyst
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has been recycled for five times.
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22563641 ( Mordenite, MOR ) & — 28 B Z i A1
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0.70 nm) 41 B, Vi ¢ BhiEfl, £5 8 A~ MR fil] %%
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A EZEEDTER S bk RN LA 4,
DA R 57 S A - = 1 AR

E5FH A Sk — 2K IVE Lt A,
HET A B AR AR BE | BB RE AR BE R [
[n(Si)/n(Al) IXHh A& RSN . >R A NH,CL XF
MOR JEA7RR M MEAS 2 A Bronsted 1 Lewis FR AY
HEARF XIS A 22500 A T Ty B A A 2
J AT, IR FEAN [FB R I BE T 22 56 3 A X i 18 1
PSR TEE

1 SCIEE 4y

1.1 KFENEE

IR (=90% ) , JE[E Alfa—Aesar 28 H 4= 775 Si0,
WIS (AR) , 50 75 4k T2 |) A 7= SR ALl
(AR) & AL# (AR) . JL/KHEE(AR) HiFR (AR) |
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FREN (AR) , ZRHBHE 2 R A= AR (299.99%) |
RA(=99.99%) , T EBAIARA R F A7
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Micro—reactor S W 58 (250 mL) , ‘A fEAL#S ( |
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ﬁ]if':; Y K 5 R H B OB (Hitachi S -
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1) 22 56 W A B, 4k 2 3 FE 10 min fi7 BE I
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T RV L N A B K IS R 28 R 7 — i TR
AR RS R 7 i R A A I O T
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FREC 10 g et T AR Tl & 1 22008 A T
R B, S8 5 B 100 mL ¥ 4 1 mol/L ¥
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A A T TR S A Ak S 35 A B e B 48 v ik
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SRR LR =
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SRS R = IR x REIEImREEE (3)
a0, S JEURF IR B 3B, % 5w, A SRR
RS5O ) i 5 T 1 5 4 538, %o 500, S 7 P
Tl i 2 1) 55t 43, %o 5 0w, R 72 0 v S B8 RS R 114 B
L % .
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A B IR BRTE 180°C

TEFALIRE Y 180°C A AL E] D 12 h | 7Fh 5T
HWATEUR 6% 55T, % 5 BOBHE 4R JEE IR LX) 22
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I — BRSO AR ) 2256 A R, 12~ 16 h B i
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TR 1) %% Ak 28 A S 8 R TR 7 2 40 il O 37, 949% Al
23.76% , I Rb FE AR ) K MBS IRE 2 2
400°C B, JH1 R 1) % Ak 53 R S Bl g 1 ™= 538 38 3] de R
18 HERHEALRE Ky 93.20% , F 774 T W R e 77 2k
) 66. 93% ; M5 HE— 0 & FHB IR B TR 1 % 4k
SRS i R 77 KW A T BT T AR E , HMOR -
500 (500°C 4t i B il 45 1 HMOR ) AR 5% 1k
RN S A5 R 7 R e Al 87. 66% Fil 65.17% , BT
DL, NH, - MOR 2 ¥ /& B8 5 HMOR 19 i ‘H i J&
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B0 .50~ 225°C FHR B B, Wb A S T 7. 14% B iR
s, LA PR 2256l A 3% T 1) 0 B B K A o
TR« A K BB 285 ~ 592°C THE B BE, J H
R RN 2. 29% , L 3 R B T 5 80 NH,
fla LA & Na® NH B H' S8 LK 43 B B>
A LT 700 ~800°C 1, LI A7 1 28 T AN AR
UM 0.32% ,3x T 700°C WAL KNS, 5
TG —/NEB 4> OH JE [ B I F2 2E | HE B Lewis
T2 (R 57 S OL R, B A AR R
151, Si—OH—AL LA (1) i 72 B A% B ey |, Lewis FL T
RN TE R IR TR AR S A R N
AT AL T 1 S B T H: Brgnsted BRO, BIF
VIASTR] 1 48 e T B 2% 20 228 Wk 47 ' Brgnsted 2 Al
Lewis R 1) E5 54041 , WA T 5 00 s 47 76 R Ak TR T S A
AR H A A
2.2.3 XRD &#f

NaMOR FIA [R] B4 i 22 4 385 I8 1 HMOR
B XRD E 4 5 fros
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5—HMOR-450;6—HMOR-500
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NaMOR 599 el P J5 287 [R] e, B B Re e i Y

5.00 pm

(a)NaMOR (b) HMOR-300
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(¢)HMOR-350

5.00 pm

(e) HMOR-450

(f) HMOR-500
K6 «t#%HSEM A

M6 AT L, NaMOR 5 AR RlERE 5514 T
32 0 A1 AR 52 B HE S R 1) HOIR B 5 4, L
FAE AN 45 K FEA AT 1 B IR, B B 5 il £1
HMOR B A g E
2.2.5 N, R M Fe 5L 1 5 A7

AR BBE IR BE R B A I FLAR A3 A I 7 R
AN TR BpE TR E ] 5 1) 22 6k A LSS H S 8k 1
NS

o
%

e
=)
T
-

N
IS
T

e
9

e
=)
T

02 04 06 08 1.0 1.2 1.4 16 18 2.0
/nm

dV/dWHLAERE/ (cm3- g~' - nmY)

1—HMOR-300;2—HMOR-400;3—HMOR-500

7 HMOR-300 HMOR-400 f1 HMOR-500 #y
N, L1227 o &

FE43EFH12H

F1 TRBEEEHSENLEBANILERSE

Bk ITET. Y

FE il MR/ FKHEBY NV LR/
(m*-g™')  (m*-g™")  (em’egh) nm

HMOR-300 391 382 0. 166 1. 69

HMOR-400 218 209 0. 138 2.52

HMOR-500 286 258 0. 155 2.50

f & 7 7], HMOR-300 . HMOR-400 1 HMOR -
500 [ E S AT 0.4~0.9 nm, YA M5
ZoAN )R B B e 15 31 1) 22 96k A2 ¥ LABRFLFLIE hy
F. i 1 A7%0, HMOR-300 Fl HMOR-500 # b
A FLZR R T HMOR-400, FR4s & 18 S wl %,
TE 300 ~ 500°C 365 il BB R it T A R BT Jb 5
45 AL 22 57 Bk % HMOR - 300 F1 HMOR - 500
FHEAL R A AR P AS 2 R Tk A 25 R R T 38
2.2.6 Py-IR 547

HMOR-300 . HMOR-400 I HMOR-500 M BE W%
M2 s S E anEl 8 frs ., HMOR-300 . HMOR -
400 F1 HMOR —500 114 82 {37 s, Jo1 12 JB 7R ke B R L A1)
m=E 2 pimn,

G EE /a.u.
é

1580 1560 1540 1520 1500 1480 1460 1440 1420
BB /em!

1—HMOR-300;2—HMOR-400;3—HMOR-500

& 8 HMOR-300 HMOR-400 F1 HMOR-500 #y

Py-IR i &
%2 HMOR-300,HMOR-400 1 HMOR-500 £
BN & E AL
. Bronsted MRTi i BE/R Lewis FRJST HEBE IR L
WHE/ (pmol-g™")  WREE/ (pmol -g7')

HMOR-300 25.94 18.70 1.39
HMOR-400 40. 08 23. 66 1. 69
HMOR-500 36. 68 12.40 2.96

MHE e 2 DA s A R 1 B PR AT 43107
M IE 5T IRSE (0. 325 nmx0. 625 nmX0. 65 nm)
N BT LRI LASHE A 22506 A7 LB N T i 0 47
I ANFLIE N IRPE AL S FEATAIN . AR 2 ] L)
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F i, 3 FiBRE IR EE ] & B9k A1 £ L) Brensted B2
HhE, Fﬁ%&ﬁxi}%mﬁi T 15, 2256k A7 BE AR Bronsted
FR &L 7E 400°C 4% e 25 1 T 5 3 5 K {H, 2 40. 08
pmol/g, AFFFEFIA Y R ARG B R 1 4 S F 1k
S & T Brensted B2 AL AR F B F B HEHL S, X
2 HA B Brensted iR 1 19 HMOR —400 7E A {k 7
o S A8 1 S N Fh 2R B AR A AL TR PR ) SR AL
2.3 X HAMESFI A
TE 13 RN T, B8 22 6 A AL I i
H5R I RE ,n%ﬁn%% 3R,
R3I grBABLINESHAY
e S L =

1 93.20 71. 81 66. 93
2 83.62 77.79 65. 04
3 78.93 74. 88 59.10
4 73.22 69. 10 50. 60
5 69. 31 71.20 49.34

M 3 AT LAE Y, 2208 a 5 1 RAE I, I
i AL %R 93.20% , S5 5 1R 7= 2K N 66. 93% , B
i A A P Bl FH B B A T R R, 2206
A5 S URAE B T 4 A 0 0 S Bt g T ™ 2R 4 )
9 69. 31% 1 49. 34% ,

3 #ig

(1) IZERBAEE AR - AR R 12 b
r LT A 180°C B SAR=20, %l 45 7B AN
O RS AEAFARAA PR, 0 H S
B B AR T LA 8 9 5 12 BH S 40
(2) 5T B A NaMOR 2okl #5 NH, -
MOR, #& J5 i i — e B B 15 8] HMOR, 50 &
B 400°C KBHb B R 22 6 A1 ELAG FR X R0 A 2 1
R H B A 8 E TE PR, Py-1R *ﬁ‘zﬂ'ﬂﬁfm HMOR -
400 ELA X555 1 Bronsted iR 12, iX & H H A 5
TP A i
(3) U{EE i S A A I R R R T, X6 AN I i B A
Ll Rk 2256 0 A1 IR AT A AL PR BE PRI, 76 S
TR 270°C R[] Ry 4 h A ARRI 0T 6 53 20k
6% B AL RIS N BT 73800 4% 1 RN 5544,
HMOR - 400 #Y 4 1k 36 Pk B &, il R e fb R R
93.20% , FAFARR =3 K 66. 93% , 1fif . HMOR-400
HA AR RS E M 5 5 O i SR R R
%1)6173@] 49.34%
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