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Synthesis raw material ratio and denitration

catalytic performance of SSZ-39 zeolite

Wu Yinhui, Wang Guangyao, Liang Peiyuan,
Jie Yingze, Liu Yihao, Sun Tianjun "

( Marine Engineering College, Dalian Maritime University,
Dalian 116026, China)
Abstract : Ammonia selective catalytic reduction ( NH,-SCR)
is an efficient technology for diesel exhaust purification. SSZ-
39 zeolite catalysts exhibit excellent hydrothermal stability. To
reduce the preparation cost and improve catalytic activity,

SSZ-39 was synthesized by interzeolite conversion by using
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low-silica Y zeolite as the starting material. The effects of al-
kali metal, water, template agent and seed crystal dosage on
the synthesis process were systematically investigated, and the
optimal raw material ratio was determined. A series of transi-
tion metal-modified SSZ-39 zeolite catalysts were then ob-
tained via ion exchange. Performance tests under simulated
marine operating conditions show that compared with Fe-SSZ-
39 and Mn-SSZ-39, Cu-SSZ-39 possesses more redox-active
species and abundant acid sites, which can promote the re-
duction of NO, by NH; adsorbed on Lewis acid sites. Cu-SSZ-
39 thus presents outstanding NH,-SCR catalytic performance,
with 100% NO, conversion achieved in the temperature range
of 250 °C ~550 C.

Key words: SSZ-39 zeolite; interzeolite conversion; NHj;-

SCR; raw material ratio;NO, removal performance
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Tab.l Raw material ratios for the synthesis
of SSZ-39 zeolite

Pl n/mol AR
95 NaOH DMDMPOH H,0 5%

S1 0.22 0.31 15 0

S2 0.25 0.31 15 0

S3 0.28 0.31 15 0

S4 0.31 0.31 15 0

S5 0.34 0.31 15 0

S6 0.37 0.31 15 0

S7 0.34 0.31 10 0

S8 0.34 0.31 20 0

S9 0.34 0.29 15 0
S10 0.34 0.26 15 0
S11 0.34 0.23 15 0
S12 0.34 0.20 15 0
S13 0.34 0.19 15 0
S14 0.34 0.19 15 5
S15 0.34 0.19 15 10
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Fig.1 XRD patterns of samples obtained with
different dosages of alkali metal source
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Fig.2 XRD patterns of samples obtained with
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Fig.3 XRD patterns of samples synthesized
with different DMDMPOH dosages
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Fig.4 XRD patterns of samples synthesized
with different seed dosages
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Fig.5 XRD patterns of SSZ-39 after exchange

with different ions
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Fig.6 SEM images of SSZ-39 after exchange
with different ions
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*2 TREIBEFIHREH SSZ-39 HtbREFR
LEMEHILE
Tab.2 Specific surface area, pore volume, and average
pore diameter of SSZ-39 after exchange

with different ions

mgny OERR o AEL TR
H-SSZ-39 642.002 0.512 0.755
Cu-SSZ-39 472.343 0.376 0.755
Fe-SSZ-39 390.682 0.316 0.552
Mn-SSZ-39 290.604 0.253 0.552

2.3 L ERENEK

7E 150 °C ~650 °C HY L X (8] N, X P Fp ik
FI AL G PE R AT R G, & 8 (a) MASIF] B
T2 5 SSZ-39 1Y NO Fe4b2, &l 8(a) Al I,
H-SSZ-39 7£ 500 °C LA T JoIH 1 A Ak i 4, >4 S
T THE 2 650 CHF,NO, AL RN 78.4%
HI L H-SSZ-39, 48 4 & 5 128 e el J R i,
NH,-SCR fEfLEREA S 2] T R4 T, Hrir Fe-
SSZ-39 TEAR IR B (<300 °C) 5 m B (>500 C)
) NO, #5AL R IK T Cu-SSZ-39; Mn-SSZ-39 £
B (<200 C) BTG TE Cu-SSZ-39 HIIL, LI 5
SeFhwE e, HAE A 2T IR AR S
NO, i 58 4> % 4k ; Cu-SSZ-39 1E 250 °C Bl AJ 52 3
NO, 524564k, HAINA 250 °C ~550 °C 15 i
[, # kb Moliner %' & & B Cu-SSZ-39
(225 °C ~445 °C) , AR X NO, 5E & ALHEE &
A B4 TE, [ H-SSZ-39 4, Hi4s merE A1k 7 (1)
NO, bR e TH & G AR a3, s8R
IR B B S5 Nz 3 2% p I 9 b i B 32 5, NO,
Ak R L B T R B A B T N IR X))
NH, 5 & A AR B A A 5w 4 S, B4 T AR AR
R HR R A P NO, HALR T, Hrr,
Fe-SSZ-39 1 =i il 24 144 T B 5y fi 1k NH, %1k, K
= NH, # 0, TH#E, 135 SCR KW Y NH, ¥ &
A RIEAR, R, NO, BBk S b R [

Bl 8(b) IAIR] B 35 J5 SSZ-39 AL Y
N, E#EPE, B 8(b) AT, ZEARIRE (<250 C) ,
NH, KA A 58 484k, B FERE NO, ANoE 4
WA AL N,O W RI RN , e 28 T80 N, s H MR
I, Sl P4 | s F stk f5 , SSZ-39 #Y N, i
BEMEAS BRI R B 2T R IRIRE L A N, et

HEF M : Cu-SSZ-39 > Fe-SSZ-39 > Mn-SSZ-39, Cu-
SSZ-39 7E 175 C ~550 °C iR X [A] [ N, 28151
5 100% , H1 AT L, Cu™ 38 et M IS G SSZ-39
#£ NH,-SCR 50z 3t v A S i i s g, vl Ry
e PERE NH,-SCR B i Ak 551 1 I A 4 4k 51 0 1
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Fig.8 NOx conversion and N: selectivity in NH3-SCR

reaction of SSZ-39 after exchange with different ions

2.4 H,-TPR #1 NH,-TPD FRAE

K HI H,-TPR HARXH AR 7] 19 8 1k 38 I 1 fig
HATRIE, B9 NANFE FAcHf5 SSZ-39 1Y H,-
TPR 5 NH,-TPD 1%k, MK 9(a) Al A, Zid &
TP Ie , T a A H, W R ZR A RE SR 5
Yl 25 i A kA B i O, AR AR Y 41k
W JRURE B B K s, Hoh ) Cu-SSZ-39 Al 1k
239.0 °C \391.9 °C P4 4k 30 B fb 1) AR AIE 340 Ji 06
239.0 °C 9 H,-TPR 14 X} N SSZ-39 /T3 I+
[ Cu( OH) ] ¥IFh Pk R Cu™ i3 72 ,391.9 CHY
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Fig.9 H:-TPR and NHs-TPD curves of SSZ-39

after exchange with different ions
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