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Structural regulation of Cu—SSZ-39 molecular sieve by rare earth Sm doping and
mechanism of NH;—SCR performance enhancement
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Abstract: In order to improve the catalytic performance of Cu—-SSZ -39 zeolite in the NHj; selective catalytic reduction
(NH;-SCR) reaction, Cu—Sm-SSZ-39 molecular sieves was prepared by ion exchange method. Characterization
methods, such as X-ray diffraction and NH; temperature—programmed desorption, were used to study the effect
of Sm doping on the performance of Cu—SSZ-39 zeolite. The results show that within the high temperature range
of 400—600 °C, the NO conversion rate of Cu—Sm—SSZ-39 remains above 60%, and its NO conversion rate is
3%—9% higher than that of Cu-SSZ-39 at the same temperature. Cu—Sm-SSZ-39 can maintain a NO conver-
sion rate of over 80% within the temperature range of 183—513 °C, and this range is increased by 7.3% com-
pared with Cu—SSZ-39. Moreover, after hydrothermal aging, the specific surface area of Cu—Sm-SSZ-39 is re-
duced by only 0.5%—1.8%, and the loss of specific surface area is less than that of Cu—SSZ-39. In addition,
Sm* can also reduce the loss of acid sites and active Cu species in the zeolite during hydrothermal aging, and re-
duce the content of CuO, clusters generated due to Cu** migration.
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GRE S RV (m? g) HALAF (om®+ g™)
0.25Cu-SSZ-39 720.3 0.265 3
0.25Cu-0.010Sm-SSZ-39 7204 0.264 5
0.25Cu-0.0155m-SSZ-39 710.7 0.261 5
0.25Cu—SSZ-39-aged 694.8 0.258 1
0.25Cu-0.010Sm-SSZ-39-aged 716.5 0.260 9
0.25Cu-0.015Sm-SSZ-39-aged 698.0 0.259 8
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Tab.2 Acid content of catalyst samples in Fig.5

mmol/g
(RS L O - | R = 3 =
0.25Cu-SSZ-39 0.53 0.84 0.26 1.63
0.25Cu-0.010Sm-SSZ-39 0.62 0.74 0.29 1.65
0.25Cu-0.015Sm—-SSZ-39 0.69 0.76 0.26 1.71
0.25Cu—SSZ-39-aged 0.44 1.06 0.11 1.61
0.25Cu—0.010Sm-SSZ-39-aged 0.48 0.94 0.19 1.61
0.25Cu-0.015Sm-SSZ~-39-aged 0.46 0.84 0.24 1.54
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Tab.3 H, consumption of the catalysts in Fig.6

mmol/g
FEM 2R Z-[Cu®OH)]" CuO, 2Z-Cu*E{ Sm* Cu* Mt
0.25Cu-SSZ-39 0.129 0.141 0.205 0.111 0.586
0.25Cu-0.010Sm—
45739 0.097 0.091 0.131 0.096 0.415
0.25Cu-0.015Sm—
45739 0.109 0.101 0.156 0.096 0.462
0.25Cu-S52 =39~ 0.123 0.173 0.158 0.110 0.564
aged
0.25Cu-0.010Sm—
$87-39-aged 0.096 0.099 0.098 0.093 0.386
0.25Cu-0.015Sm—
$87-39-aged 0.085 0.105 0.122 0.086 0.398

M 3 T LIAE ), SHEHE LRI A L ksl S
BIHEALFI R CuO, FIFE R & 38, 1 Z-[Cu®(OH)]* .
27~CuFll Cutf & it I 1 X B4 i J PR ml g

Tk REAL G EL Z-[Cu>(OH)]* 2Z-Cu>* & T Cu™iE
B, WA T 209 CuO, F#% . HF Z-[Cu*(OH)]*
H1 2Z-Cu*J& NH,=SCR S0 HP TR PR s, K3
fad FE i 530 Z-[Cu® (OH) " 2Z-Cu®> #5452 CuO,
DB T AT PP A TR 7 5 B, PR i K B
FRIE ALY NH-SCR PERERFAR 2,

(HASER RS, 824 Sm B Cu-SSZ-39 fiEfLFI7E
K R, AWK Cuo, FFRLE A, flhn,
0.25Cu-SSZ-39 /KIMEALSS CuO, HIFEM H, THFE =Y
Y 22.7%, i 0.25Cu-0.010Sm-SSZ-39 /K E A5
CuO, AR H, HAERIIN T 8.8%,0.25Cu-0.015Sm-
SSZ-39 /KA ZALSS CuO, HIFE R H, IHFE RIS fin 1T
4.0%, HIIET] L, 484% Sm* ] LUK G it B R
il Co BB FIERIE, Wb CuO, AR,
MRS Y NH-SCR SO TG PR A5 o

3 4%

AR SCH AT BT ARk T Cu-Sm-SSZ-39 43
T, FEXT ST T NH-SCR PERE I A kA
RIS RAE, 258 0F .

(1) ] Cu-SSZ-39 #EfbfIF484% Sm J5, & T
Cu—-SSZ-39 7& = I X 3 /) NH;-SCR P 6E . 7F 400~
600 °CF i 30 Bl N, Cu—Sm—SSZ-39 1Y NO #E4b %1k
BAEFRTE 60% L4 |, H NO H Ak A AR R Y
Cu-SSZ-39 & 3%~ 9%,

(2) 7F Sm B2 FUK R f i, Cu-SSZ-39
AL A AR A JC I AR fk, L XRD 3% BIHK SR fiE
SEREHY LR SSZ-39 Jr T B AE I

(3) BB Sm Z 523 T3 Cu-SSZ-39 fEfLH
F) HE 2 T AR RRARG , (H 2 Sm AT LI4R B Cu—SSZ-39 {1k
R K RFLENE . KIS Cu-Sm-SSZ-39 1)
2 AR L FRAE T 0.5%~1.8% , Cu—Sm—SSZ-39 7E 7K
P R Y LR AR R 2NV Cu-SSZ-39,

(4) B2 Sm W] LU i 07 e A £ 750 R R M o7 s B
i, KA AR TP /N Bronsted R A5 Y
Bk,

(5) B4% Sm™ Al LIAE K At B i B ] Cu 'k
B FEBIE WD Cuo, FFER A B, BT 1k 57
) NH;-SCR S o {6 PEA 14
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