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HY 43 [ n(Si)/n(Al) =5 1 F R R KPR W05 2R i ali; 46
FE2499. 0% 9 NH; |, 99. 0% I N, . 99. 0% 1) CO, SARLLKARFR 3 B0N 5% 1 NH,/Ar IR & TR
e AW RN % N/ B

D/Max-2500 B3 K X HHRATHHMY (36 kV F120 mA) , Cu Ka, A =0. 154178 nm, F93H 34 4°/min;
Elementar Vario EL Y50 2 43 #7143, 375 BE 1000 °C, &S A & R A AAFIAE 3 In5F]; HITACHI
S-3500N AU BT ( HAS H S A A ), #AEH K 25 kV; Quantachrome ChemBET-3000 % £k 27 W) fff 4%
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(EEBEEAT), JHEHEZE 10 °C/min; Bruker Tensor 27 B B iy 25 $ 21 H) S 1% A (75 [# Bruker 2
Fl), ffiH ZnSe % .
1.2 SR HY SFHHH&E

HY 43F0i B K B AL R R A = s . B2 1,00 ¢ B9 HY 20 F 0 8 T4 2000 9 A £ 9
FFep, FEFLE M 400 mL/min (5E4E N, SHHP, LL2 °C/min (ERTHEZE 400 °C, (#8510 h )5, # N,
KUk 400 mL/min 9 NH, <, LA 2 C/min BYEERTHE 2 850 °C, /- HIRFF—EMETE (12, 24, 36
148 h). BEEFMEG, BEEMA RS b, 78 120 C TS A0 H 4 W, LABRJ< 430 2 i W i
1) NH,. &4k 12, 24, 36 F148 h i HY 30 43 ic/F HY-850-12N, HY-850-24N, HY-850-36N Fil
HY-850-48N.
1.3 &% HY 9 FiERmR MR

RE 0 R AR T AN G RETE Tensor 27 AR B A8 4 27 A G35, 3% [ 43 B
1 em™", EINUE128 ¥k, FHETE FEI 4000 ~ 800 em . WAEN B TIRAILLAMNGIE M P, 78S H i)
400 °C, fHIE 1 h J5REEZIR, 43 B SOM S b Emm, FeHc st shiosig. A b
JFFFHE B 925654 Quantachrome ChemBET-3000 k27 Y47, K24 150 mg FEAHE T U ALA
FET, TR 600 CHIALTE 1 h JFEHIZE 50 °C, WM —E AL 2 A1), 76223 30 min,
SRIG LA 10 °C/min FEERTHEZE 600 °C. Fhad B i i TCD A6 #5 14 Sl e I — Ak 1) ik AR Ak 9
TSR E .
1.4 Knoevengel ZE& & K

Knoevengel i W 7R3 A VR BEE 1Y —SUGEH#E17. 3 51 B 20 mmol (Y724 AN G VE N IR
N, 10 mL 2R, ROVIR N 80 C, fEMLFI AN 0.15 g B R W il TP EURE, 7 GC
7890F MU K A B TALAG I %% (FID, 0.20 mm x50 m FFAP E40k:) FiEi7204r.
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Table 1 Nitrogen contents and specific surface areas of HY after nitridation

S T . Nitrogen mass Specific surface
Sample t( Nitridation ) /°C Nitridation duration/h fraction(% ) area/(m? - g 1)
HY — — — 746. 9
HY-850-12N 850 12 3. 14 737.4
HY-850-24N 850 24 5.03 715. 1
HY-850-36N 850 36 7.19 680. 5
HY-85048N 850 48 4.43 617. 1
M1 A LLAES, A 2R R TR, HY
-1t B R S ST W R KT S A T /N 9 J
MR 36 h i, TR 4 B0 B B JJLLMﬂJA ;
(7.19% ). th THALA T i IR AL L ;
e gfe VH 4 s » > = <
FRTEOHEERT. B AL ] B AE K, o 2 L (e
o ~ p 2 r = A " b
T LR 4 07 1 3 U T, 4 o a1 -
ML S MK SR, SRR LTI S
AR ok, (o 3% I g B TR K S e, R Fig.1 XRD patterns of calcined HY and samples
R A B AR Ak I 1)t /U S 43 7 0 0 B nitridized for different duration
FRHFRWEA —E . FEEABRIZERK, 4T a. Calcined HY; b. HY-850-12N; c. HY-850-24N;

(Y R I BUZ AT N, S AL R R ) 48 h i, d- HY-85036Ns e. HY-B5048N.
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(V) o5 43— %) i AARATT S Wt A R A el 553 , R ATT S e P 7 8 AR SR R AR AR Ak, B4 i AL S
{HEPR R FA B FAU FhIRSE5H.

2 iy HY 73+l HY-850-36N #E & iy i i . al LIRS, HY 400 2 3L BA 4k
TRSFRUHE R S5RI[ K 2(A) ] e K EAL LU, HY 20T BT S AUBURE R /N R & A A S i 738 Ak
[ 2(B) . 454G XRD RAELER ANy, HY 53010025 5 B2 A8 2R 25 M 1E K B AL 72 rh 215 B4R
SFROREE.

Fig.2 SEM images of HY(A) and HY-850-36N(B)
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i, 3306 F1 1210 em 'Ab KRS FAE L ERO: L AR FR 4R shide ') | 1275 F1 1265 em ™' 2b W2
SAYFAE L e i) H—N—H 850 HR 34 3074 em~'Ab2h NH; 76 B e fi b1 N—H XHFR A 46 4%
& 1652 cm'Abk NH, 7E B A7 F ) H—N—H A FRET IR SN0 | 1465 em ' 4k Ky B FR 7 |-
NH, BT AR ARG HY-850-36N 4k fh i L BRAGIWSR B2 L AE HY RV, Bk S 411
1) L FRECE A PTREAR, 3] BBJE T ALt B i 2 LIV T SRR LT 8. MRS, HY-850-36N X
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Fig.3 IR spectra of NH, adsorption on HY(a) and Fig.4 IR spectra of CO, adsorption on HY (@) and
HY-850-36N(b) HY-850-36N(b)
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FENE FERTRE (7 AR o071 S AR W R 2T A 333 1 21 S 6% 5 — B AR IR 2 T e Bk 3 b
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Fig.5 CO,-TPD profiles of HY (@) and Fig.6 Benzaldehyde conversion of Knoevenagel
HY-850-36N(b) condensation over HY (a) and HY-850-
36N(b)
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HY 53 A —E M O TG YE , R 4 h 528 BR300 29. 6% ; T AALG 1 HY 40, H2
NEYE B, 3 h JF AR R AL RN E] 100% . FEFTE RN 240, KA 2] Michael Jil L
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Preparation, Characterization and Basic Catalytic Properties of
Nitrogen-Incorporated FAU Zeolites

WANG Tao, WU Guang-Jun, LI Lan-Dong” , GUAN Nai-Jia
(Key Laboratory of Advanced Energy Materials Chemistry, Ministry of Education,
College of Chemisiry, Nankai University, Tianjin 300071, China)

Abstract Dehydration-nitridation method was employed to prepare nitrogen-incorporated HY zeolites. High
crystallinity and specific surface area of parent HY were well preserved in nitrogen-incorporated HY zeolites.
The base strength of HY framework was enhanced due to the replacement of oxygen by nitrogen with lower
electronegativity. The acidity and basicity of nitrogen-incorporated HY zeolite were characterized by IR spectra
using NH; and CO, as probe molecules and temperature-programmed desorption of CO,. The results show that
the amounts of L-acid sites decrease while the amount of B-acid sites and base sites increase after nitridation.
Moreover, new base sites with moderate strength are created after nitridation. Compared to parent HY zeolite,
the nitridized sample exhibits improved basic catalytic performance in Knoevenagel condensation reaction.
Keywords HY zeolite; Dehydration; Nitridation; Acidity; Basicity
(Ed. .S, Z, A)



