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Abstract: Solar cell wafer cutting process produces a lot of silicon carbide-based waste named HT-SiC. Herein, we
developed a novel catalyst through a one-pot hydrothermal process combined with an ion-exchange method to syn-
thesize Cu-SSZ-13/HT-SiC composite and applied in denitration catalytic reaction. TMAdaOH and Cu-TEPA were
used as templates to prepare the precursor for Cu-SSZ-13, respectively. Results showed that, with participation of
HT-SiC, SSZ-13 crystal was successfully obtained by using TMAdaOH template, while it would get only amor-
phous structure by using Cu-TEPA template. NH;-SCR(Selective Catalytic Reduction, SCR) exhibited catalytic ac-
tivity and stability of Cu-SSZ-13/HT-SiC in medium and high temperature zones was more effective than those of
Cu-SSZ-13 without HT-SiC, and NO consumption by the former was about 11-fold of the latter at 500 C. More-
over, compared with Cu-SSZ-13/a-SiC catalyst prepared with pure SiC (a-SiC), Cu-SSZ-13/HT-SiC shows better
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catalytic activity in the whole temperature range. These favorable performances are attributed not only to the good

thermal conductivity and thermal stability of SiC, but also to the 7.34wt% Fe component contained in HT-SiC,

which acts as an active site for reducing NO in NH;-SCR. This method not only provides a way to reuse the SiC

waste, but also enhances denitrification activity of Cu-SSZ-13 in medium and high operating temperature.

Key words: SSZ-13; composite; silicon carbide waste; NH;-selective catalytic reduction (NH;-SCR)
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Cu-SSZ-13.
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T 1R 3.33 mL VAR IFHFE I . K BRI IR
&3 50 mL /5 RS % B HRAE 130 CIRIE 4 do
Ja H GBER 25 B /KB B, 100 °C L1531
BB AR,
1.5 Cu/SSZ-13/HT-SiC E & #IHIE K
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7757 BREFCEAR 2.001 mm) ) B# S #4R TPS 25008 3
BWEKFE, HERXAHEEDT D
+£5.0%(k=2). Cu 7% & &7E PerkinElmer 7300 DV H
JEFE B 55 TR R B 618 (ICP-OES) il & - HT-SiC
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FENH WA 6 mm ¥4 T 1 ] 8 PR S Y. 28
H, i} ECOTCH ML9841A 43 HT A 4 Hrift i ¥
NO HIHE . [ BIAELL T 41 F#EAT: NH; 500%10°,
NO 500%10°°, O, 10vol%, H,O 5vol%, N, Jy-F#i=,
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Fig. 1 XRD patterns of HT-SiC and SSZ-13/HT-SiC compos-
ites synthesized by using (a) TMAdaOH and (b) Cu-TEPA as
template
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Fig. 2 SEM images of HT-SiC and SSZ-13/HT-SiC composites synthesized by using TMAdaOH as template with insets
showing corresponding particle size distributions
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A EAA ST AHRNIERS, FRAE 2074 800 nm.

M 1 g HT-SIiC I, Ff N z%i%%j(ﬁ%ﬁt HHE=A
B RSFARYEIA] . 24 HT-SIC #8803 2 5% 3 g i, #f
m RESRE A A1k, # 2 2 fLE0R. X85 R Ul
HT-SiC /) fE H F, Cu-TEPA & R A~ 2 {2 3t
Cu/SSZ-13 45, 5 ik XRD 43 Hr—2L.

4l SS7Z-13, HT-SiC 1 SSZ-13/HT-SiC 8 &kt
(RS B/ T B S iR 2 ] 4 Firos . 46 SSZ-13 3R
WA T BEFIRE, AWELMEHPRHE. BET LRI
A 567.7 m'/g, BFLAFARIBILIARR 205 0.31
%u 0.30 cm’/g. A%, HT-SiC 2 7] Z0& () FL AR AR A HE
LA 24NN 0.4 g HT-SiC i, SSZ-13/HT-SiC-0.4 g
(R EA S HT-SiC (1 R TR, X /2& SSZ-13
KRS MITSER, 5 58 XRD 458 —58 24N
A 0.6 g HT-SiC B}, &AW1 b2 R i 3
(226.5 m*/g), AN 0.8 g HT-SiC ik 5 KAl
378.5 m¥/g. 4% N 1.0 g HT-SIC I}, SZ-13/HT-SiC-1.0 g

(b) Cu/SSZ 13/HT-SiC 1 g #
oA, e W %

(c) Cu/SSZ- 13/HT SIC 2g \'y (d) Cu/SSZ 13/HT-SiC3 g
| ’Ii"" 3 - \l“ £y

3 LBl Cu-TEPA N HEHR & K26 AH Cu/SSZ-13 Al
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Fig. 3 SEM images of pure Cu/SSZ-13 and Cu/SSZ-13/HT-SiC
composites prepared by using Cu-TEPA as template
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Fig. 4 N, adsorption/desorption isotherms of pure SSZ-13,
HT-SiC and SSZ-13/HT-SiC composites
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%1 HT-SIiC FH{k. SSZ-13 1 SSZ-13/HT-SiC & &+ 1 By LAt R
Table 1 Textural properties of HT-SiC support, SSZ-13 and SSZ-13/HT-SiC composites

Sample Sper/(m*g™) Smic/(m*-g ™) Sex/(m’g™) Vi/(cm’-g')* Vinic/(em™g™)°
HT-SiC 0.5 0.4 0.006 — —
SSZ-13 567.7 560.1 7.600 0.31 0.30

SSZ-13/HT-SiC-0.4 g 0.9 0.8 0.010 - -

SSZ-13/HT-SiC-0.6 g 226.5 2234 3.000 0.12 0.11
SSZ-13/HT-SiC-0.8 g 378.5 373.4 5.100 0.21 0.20
SSZ-13/HT-SiC-1.0 g 355.7 350.9 4.800 0.19 0.18

¥, = volume at p/py = 0.994; "V, = t-plot method

() B R ARG /N T SSZ-13/HT-SiC-0.8 g M HLE1m
Ho M bR XRD 70 #ra] LA tH, SSZ-13/HT-SiC-1.0 g
(R 45 i B2 & T SSZ-13/HT-SiC-0.8 g, PKIMRT & HILL
FARFN TP R, T HT-SIC H R AR
TRAIE, X Ny IR AN 2.3, BRItk SSZ-13/HT-SiC-1.0 g
SEMER S ERN HT-SIC & H R mAE T
SSZ-13/HT-SiC-0.8 g )£ 5K .

AR, SSZ-13/HT-SiC ) Lb 22 i A A FLAR AR IK
T4 SSZ-13, {H T SiC A X i1 ik & &1 A2 1L,
Kk SSZ-13/HT-SiC-0.8 g thHA 5 i) b3 1 AR
(378.5 mY/g)MIFLIAF(0.20 cm®/g), DAL 451
25 R BOE MR P, %1 s g T T R
SERREE

& 5 4 HT-SiC, SSZ-13/HT-SiC-0.8 g & &y flat
FH SSZ-13 A M SR R PR, 4ifH SSZ-13
FSHRABIRME, 100 CHI1.82 W/(m-K)Z 700 C
1029 W/(m'K). HT-SiC U ZRILH = S+, 7£100 C
M 21.8 W/(m-K)FEKZE 700 T 9.99 W/(m'K). 4
BN 0.8 g HT-SIiC IF}, SSZ-13/HT-SiC-0.8 g & &1k}

JEFE M 100 T 13.6 W/(m-K)FFZE 700 CH)
6.5 W/(m'K). FiRgEREH, 54t SSZ-13 ML,
HT-SiC FIMA#R R T SSZ-13/HT-SiC-0.8 g E&H
B S8

[\
oo

—=— HT-SiC
—o— SSZ-13/HT-SiC-0.8 g
—+— Pure SSZ-13

100 200 300 400 500 600 700
Temperature / C

— N N
=)} (=] S
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&~ [e <]
T

Thermal conductivity, A/ (W-m™-K™)
I~y

(=]

Bl 5 4lifd SSZ-13. HT-SiC Ml SSZ-13/HT-SiC-0.8 g &H)
3 2 h 2

Fig. 5 Thermal conductivity of HT-SiC, SSZ-13/HT-SiC-0.8 g
composite and pure SSZ-13

2t Co” S HE, K15 Cu-SSZ-13/HT-SiC Al
Cu-SSZ-13 {4k, Hr e m ) Cu & & 28
b ICP MAR ), RJETHEH Cu BB E D (b
RN HT-SIiC ) SSZ-13 43 Fif). Kl 6(a)finrE
NH;-SCR Hllla 7 A [ 2R B A7) o X T 2l AH
SiC(a-SiC), fEEEANRETLE AN NO Wb FACT
15%, ®PHMBEHFEEEFK. 3T HT-SIC, @it
XRF i HT-SiC #iH&H Si 35.72wt%, Fe
7.34wt%, Cu 0.28wt%, Ca 0.22wt%, P 0.13wt%[¥], Zn
0.11wt%, Mn 0.03wt%%%, HT-SiC ff] NO ¥4k 7
350 CHIAZE] 66%, H HTE 500 CHIEE R AL
FFTE 40%LL I, & & T o-SiC.IX Al §E 2 KA HT-SiC
HHAFTER) 7.34wt% Fe /£ NH3-SCR fvd PEH O B
S5 mB, X T CwSSZ-13/HT-SiC, H T A
HT-SiC K} Cu/SSZ-13 A 4hdh, FrLlH DeNOx &4
e 22> 3 LR RASVE T NO (ML RAK
T 15%, %45 BAER XRD M0 —8. X T
TMAdaOH AR & R Cu(4)-SSZ-13 fEALF, 7E{K
WX IR NO Bk R R E I 7 250 Cik 2
100%; 7E 250 ‘CZ 400 CHIHiRX NiEHZERE T
B, (EATIERFFAE 80% LA L5 400 C UL L, JEPEIRGET
B, 4% 500 CHEMERFIKE 4% . X T
Cu-TEPA #5H A i) Cu(5)/SSZ-13 FEfh, HTA77E
BEN Cu BT HE &, Bk Cu4)-SSZ-13 IR
HEELF ) DeNO, Wi PE; ZEMKIR X 100~200 C, NO
Al IR T = Rk B 90% L E; 7E 250 C L bk
F 100% . B L 1T, NO AR B FEAK, 75
500 CH}FEN 56%. 24 Cu-SSZ-13 54t a-SiC B
&5, R Cu(1)-SSZ-13/a-SiC ¥ 7 78 /% iR X
(100~175 C)YKTF Cu(5)/SSZ-13, {HTE 200 °CIHf%%
1R TEF) 97%IF 455 300 'C. 300 CLLE, &M
ZE18 NI, (EANTE 500 CLREFTE 68%/E 1, X BAR
T RA SIC EAMPAFEM. XT Cu(1)-SSZ-
13/HT-SiC {4k 7], H1F HT-SiC F5H 7.34wt%H
Fe ZH74r, B4 T o A0 s B v Ve AL A, PR A
B FE DX IR Y, 12 8 A 700 B A 3 P A T
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Cu(1)-SSZ-13/a-SiC, 300 CLL_E NO #4k3 K pr2z
18, & 500 CHIIRELREF 76% M E . thak, R
P& Cu i &, Cu(1)-SSZ-13/HT-SiC. Cu(4)-SSZ-13
A Cu(5)/SSZ-13 =AM TV FE 1) NO 1 BE /R £t
Tt EAGH, B eb) AN . FEREA SN T
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Bij 1k Cu-SSZ-13 T TR HA 1) Ja) i ak #4417 3 2 F AR 4k,
W A, Fe H5r BIAFEHXT Cu-SSZ-13 K+
BIXEEARIER. Bk, HT-SIC 1A Xt
Cu-SSZ-13 7E 9 il X (1 i fil v e A fe e iR A .

B 7 Bin N Cu(l1)-SSZ-13/HT-SicC,
Cu(5)/SSZ-13 Al Cu(4)-SSZ-13 [ #Fa & P i th
o AT F—ANFE AT T = IR EZ DA AL
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