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#:(chemical vapor deposition, CVD)E H AL A A] #
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N Pt 3 4 S ik B BB AR A LUK, ZFp
HAGBERSE . SRR TTER 0K B0 B ik B o] {4k
SWNTsHA K. 124 M1k, Br 7oz R~ X1
HIESEAN, A UINa, Mg, Al. SifIPb%: Tt E
AR B HVECVDA: K SWNTsH AR R
EAETT &AL 7 s T B vh e, (Ha A8k
WILE, WEFe. CoMINISEMYAKRIF, HKIRIEHHT
TP B R ELE) 12 R T R AL AR & i SWNTs
AR, MRS EAT ) — B PSS I SWNTs, A
T F S AR s 2 L3R, DIt F H ik 4
Je AR 2 TR A8 R ELAE FH SR 1 4 T 4 oK R AEC VD
R R R AR s k. Hoh, A ALAAR Y b #
T AT 48 A3 FURE 1) G AR 4 AR AL R R A5
FEREPME I SWNTs R ASME T AE . 7858 221920
ZAETh, PR GTR T BB A BE B FR E (e,
5). (7, 5)FI(7, 6)T-PESWNTsHY R 4 E Ak, 15l
1MCoMo/SiO,"!, FeRw/SiO,'". CoMn/MCM-41"",
FeCo/ihA". Co/8i0,"". FeCu/MgO" " FiCo/MgO!®
8. Hoh, REH AR s 2L EARIR 5 T
A A R AT IR AR TR P AR IR A 1
PR 55 B0 4 Ja 15 9K 0 1 A 3 T 1 AN 25 ) W I
FECVD A R TP I B AR g KR T HA B v
BB ARG, AR TR S 2 T 1Y
SWNTs4: .

ERE A LY (layered double hydroxides, LDHs)
e RHEBEW I FAY, J& i IE AT AR )Z
77 JH v 18] S 6 R A 4 B B 2 R ok T B
LDHs S5 {E4id 2k S ARl BAT mfbitese v
RAFR A DI S, TE BB, 29 hbfrs
PR i 2 R SRS R T s e, B
20104F, ¥EAERABL IR A FH LDHsAE A1k 51,
BEGT BRAKAE 5 B XU e 25 4544, LDHs
Zoabigbe )l A 2R & B A A, fEd RS
SRR R B RN 25T B e % B 4 T K Bk, 31X
SRR A R R HE T R EA S 1Ak, T4 JEoT
FTELDHs FYJEFJRRBA1 5040, R a Bk
KRR L AT FLVE T REA S5 i 40 K 0k ) 2R 42,
MTTE B R34 AR e M m g ok ok, b
SWNTsHA: K AR T —Fp i S fb 02, oK, ih
T XFLDHsEAL I 2410 FICVD J2 i 2 80k = 78 31 1
£, AT A K SWNTs 44 Kb+ RS 4345 38 5 3 98
(3~20 nm). Filr, AT E A DA Fe R i 4l

S LDHs AL B 25 11 L S CVD IR W UAR, FE TR
F700°CHY N IE T, RHCOMEMIEERLA B T I
2K HARRISWNTS™ . —JBkit, CVDJ I IR LB,
FAFHISWNTsHY B AR/ N, Ttz . Kk, S0k
RE NS 7 B AR B T 06 Ak A AR AR 700 2 B WA -1 40 A
SWNTsHMA R FZLR Mg 2 —.

FERXI T AR, FRATTR ASLITIE L A B T i 4
353 5 CoFINI Y BA 43 JR LDHsHEAL 7, I X 4Bk I i
LDHSYEA [FCVDIR B T Ak A K ai g K A8 A PERE it
17 RGuM5E. it 2RO ERAEE AT & B4
KT, — ST T X W P4 )8 LDHs 4k
FIAERK SWNTSFIF R i B MIRIREE; 79—, R T
ANEHRE T A I SWNTsKMA R T 040, 36T
LDHsHEALFI FBRAUKE = RAELE R, THe THe
JE LDHs AL 91 A A A R SWNTS U HLEE.

1 528

(1) Co/Mg/Al LDHsHINi/Mg/Al LDHsfi#k ]l
7. Co/Mg/Al LDHsHEAE ) il £ J i 12 {1 Co(NO,)5-
6m0\MﬂN%hGQOWMm0m9mO%WﬁEﬂ,
R FEE AT, B, KCo. MgAIRIRYER
R AR HR EE IR U oA 0.2:2: 149 HL B % 7250 mL/K .
SR, TN E 3.0 mol/LAY PR R IR, BHIR A
FREL KR I pHIM E294.0. FiJs, BHRAWAE100°C R
FIEALEE12 hIFFE9SCC T RFF12 h. i Co/Mg/Al
LDHsE PR & i —0 0yt i . Pe AT, 7
1000°CHY 2 A F #4714 hiyiB KA HE . 7E i 4%
Ni/Mg/Al LDHsR A1, B T ETIRAYICo(NO;),-6H,0
B ANI(NO5),-6H,0, A B EFITE LS &
Co/Mg/Al LDHs#H[#].

(2) BRAIKAEHICVDA K. BRI A S TEH
JEACECVDE A ATy, Foh B AR
40 mm. G, TEA YA HFRELZY20 mgY LDHs L
R, IR s TE SRR RS, TEAE
Wi B S O A S D, IR HIR T AR (AN
Wk, FRRR NS S HES R, 75300 scem P AT T iR
T, BARGIRERERE. M58 BArEER, 58
AR, FH300 scemCOT | ALY, CVDR I FFEE
35 min. RV S5 JEFE1RIE A CO, 7E300 scemfJArS/A,
SRR A E B

(3) AL B 9N KA ) FRAE. FEZ IR T R HX-4F
LA (X-ray diffraction, XRD, D/MAX/2500PC)% il
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# W LDHs AL BEAT S5 F FUBL o O RAE. O 1 AR
CVDJ I Hif J5 LDHsHEAL I P AE K 2153 284k, (I X-
ARG FiEi% (X-ray photoelectron spectroscopy,
XPS, Thermo Fisher ESCALAB 250 Xi)JEA7illi. 8
T T B A8 (scanning electron microscopy, SEM,
Regulus 8100)% LDHsf# Ak 7 iR 24 KA B k1 T
A, MBS T B 6% (transmission  electron micro-
scopy, TEM, JEM-2100PLUS)XH RN KA (L5 HE T
FAE. KBt (Raman  spectroscopy, Renishaw
inVia confocal). SN A] W T AN (ultravio-
let-visible-near-infrared absorption spectroscopy, UV-
vis-NIR, Cary 5000)F1¥:EU& i (photoluminescence
spectroscopy, PL, Horiba Jobin-Yvon NanoLog)*] 5
SWNTsHE AR FI TP AT VAL . fEHEATUV-vis-
NIRWISOE G FIPLYGIS RAEZ B, 75 2 XTSWNTs#HA 7
aifb. SECRELLERAE. B, BRI IISWNTsi
A 6.0 mol/LIYHCIA WL H L L BRAEALT]. 1070 V2 it
J5, FHEBEFKMEE Y B ZpHik B ik, SRS e
FEh TR PRI20 mg RIS HURIR, MIAF]Z)25 mL
8 5t SE R PR A 7K I R (2 wito) T, At FH R 7 2 24 BB e
(150 W) b 32,5 hift A7k BAEAE S, Nk
R oK 58 42 03 BOT M B 9N KA 4 SR AT e TR s,
FH#E 3 B O AL (Hitachi, CP70ME, P70AT rotor)Ll
100000g %% 8 55040 min. WCEE &4 5 7 BLSWNTs)
IR AT PR SR AE.

2 R 5ie

F I IE 45 Co/Mg/Al LDHsHEALFIHA
JEAREER, #E1000°C F#E474 hiriR KA B ] DIT S 4R

Wy o i B A . B 1 (a) R T ke i Co/Mg/Al
LDHsfEAFISEMEIS, =il Aab 35 1 A b Ak 551
KEREF T LDHsJEA I FIRIESR. 48T, XRDFIXPS
Sy BARAR TR 00 S AR SS F AL A 2 e AB e I e
T A AR . 7ECo/Mg/Al LDHsH# L B XRDIE K (K11
(b)Y, A BRI AT UE 8 T iRl K R I AL
FIMgOFMgALO,. [RIBT, 7E 3k v o i 21 B 1 1Y
CoOX I AT i, FHICoIL ML) HEIR & AL
Wik, #15Co/Mg/Al LDHsA A RER A k4 K4S
A K AR, B ()RR T AL FIZECVDAE KAl
JEIXPSTEE. 255 EERIALT781 eVICo 2psn4hits
REFIAH N TR FRIEIE A A 7E UL, LDHsH ACoFEEL)
CoOMIEAEAE). i CVD N 5 AL R (X PSTE &
R, AT T778 eVHHE ML T —AN A8 N
4B Cofl2pie, FWIAECVD RN 1t h 2 /A 3545
CoOB IR 5 R4 JBCo™ . FT BRI TS, FECVD
RNSST, mTREERIECOMAETE, maiik%
T 5 A CoO R LAEIA S5 42 8 Co, i1 A1 5
TR CoW KR T, NIGLESWNTSHYA AL T —F i
SR fEAF.

E2(a)/&Co/Mg/Al LDHsHEALF#E700°C T ] H
COfERRIEIEATCVDA KR RISEMIES, 1T LUTE FotR A
A5 2 T LR 3 Ko () IR &5 . RS Rl & B
(O ARAS RS ] rp 2 e BT 448 1) P IR B S A5
(radial breathing modes, RBMs), XiEsSL T =)
SWNTsHIFETE(E12(b) 7. [RIIN, G DI AR L2y
924.4(532 nm)F128.7(633 nm), FHIFFIESWNTsH 4l
EE . i, Co/Mg/Al LDHsTE700°C AL AR K Y
SWNTsHYRBMsl /31 7 164~300 cm™ 22 i), Hiit

—~
O
-

Intensity (a.u.)

Co/Mg/Al-LDHs

(c) —— Raw catalyst
— Spent catalyst
Co 2p5,
= Co 2py),
8
%‘ Co 2py,
Co 2]
% 0 2P 12 Co®
£
1

s P | 1 L
MgAI ,0, standard card (21-1152)

|
MgO standard card (45-0946)
10 20 30 40 50 60 70 80
20 (%)

Bl 1 (P27 ()Co/Mg/Al LDHsHEALHIIFRAE. MEALFIESER ISEME (8 () FIXRDIEE (b); (¢) FIARHALTIFI800°CH: K 2 5 ALY XPS

T
Figure 1 (Color online) Characterizations of Co/Mg/Al LDHs catalysts. SEM image (a) and XRD pattern (b) of Co/Mg/Al LDHs after calcination; (c)
XPS spectra of Co/Mg/Al LDHs before and after CVD growth at 800°C
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B2 (W% RF () Co/Mg/Al LDHsHEALFIFE700°C F #H1TCVDA K G5 2 SWNTsIUZRAE. (a) Co/Mg/Al LDHsfi AL A K ik 4K AT I SEME
1&; Co/Mg/Al LDHs7E700°CH: K ARAFHYSWNTs 72 3% (b) FIRBMs T-PEFE A (¢); (d) 700°C T AE K B SWNTsHY U V-vis-NIRIZ IO

Figure 2 (Color online) Characterizations of the as-obtained SWNTs after CVD process on Co/Mg/Al LDHs at 700°C. (a) SEM images of the carbon
nanotubes grown on Co/Mg/Al LDHs catalysts; Raman spectra (b) and RBMs (c) of the SWNTs grown on Co/Mg/Al LDHs at 700°C; (d) UV-vis-NIR

absorption spectrum of 700°C-grown SWNTs

MR ZHSWNTsH BHA2/NF1.50 nm. 255 HA B
PRSI Kataural®l, FRATTHEIA T 530k P KSR
FISWNTsH)FHFEE(n, m)(E12(c)), Frhigsmis s
SWNTs EEAFE(12, 6). (7, 5). (7, 6)FIO, 3)H. &
ifi, M Thr2E e — R, RBMsIgE 18 TE
RRALRE U T SWNTsHDG#RIT REE, SO
Z IR ECRRRE, PRS2 ot RBMsIE 1 5%
FE AR MEPEAL AN [ TP SWNTs g 58 itk — 200
SWNTsHIFH A0, FATFIFHUV-vis-NIRIZ OG5 X
ST ECTE I AR IR PR AN K S W I SWNTs AT TR AR (K12
(d)), FHHrS, S, 53 I FR R P AR SWNTs 155 — FiI
S5 AR T ERAT. 7ES XU 2] 1 SWNTs iy T
FREOTLIFRIA M, 3) (6, 5)~ (7, 5) (7, 6)- (8, 6)F
(8, 7), WSO Py A X oz Bt T AF G R SWNTs I 25
52 MBIV 2t as R —5"Y, Co/Mg/Al LDHsfi
AL A K R SWNTSE B H T XA FME I SWNTs
iR, KR SWNTsI R A K T LM SWNTs
() SAZ AT ) 2 AR B 2P TR R, — 7T, AR
HEHeAE APURIBISERE, tT R T COTEd B 48Kk

FHB e i T HARE LAY, HItCVDx
I 35 R CO4> 78 43 JB Cobr 32 TH 114 K 1 WL [ g
B AR A ik B, dEmfE kTR A
SWNTs L A e AL R e T o R R E KB, 55
—J7 T, SWNTsH A R KA 5 H T M 2 WA
. BLE20094F, DingZs AP, SWNTsiAEK 5
HoAth SRR A K2, IEAEIBE N A . 7Rk T
HEZA FE R RS T, SWNTSsHR AR K 3 5 H T 111 3 ]
PR - R PR 7 6 B, RIS WNTsI T £ i iE
. PR, AR E T A SWNTsA: K st (] 5 AH ] (4 Hi 42
T, HA SRR KT SWNTsI K B B/ T
PEASWNTSH K, 7ERZTF=YH 23 5 & 4.
FECVD it e, AR IR AN e T A5
AR RIIRAS, 1S5 R 25 R TR 70) 38 T %) O
i S SWNTIAT Hh A% S 7, P AE A SWNTs
FIFME A TP AR, A SWNTs A= K
5T TAEUER, B SN I (R REAIR, SWNTsHY ELAE
AN HFE AR, NIk, ARG T
SWNTs, A2l 7e AR SO i~ FIFH Co/Mg/Al
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LDHsEALFIIA TRRANKRE A K. EI3(a)Bon T ik
FIFE600°C T AE K IMIRGUKAE W hi 265%. H P RBMs
I Fi H PRIE S2Co/Mg/Al LDHsTERAR 1Y 52 1w 1L BE
(600°C) TSR] LIk K HISWNTs. fi= bk hG
e 5 DI PR3 35 24949 28.5(532 nm) F124.1(633 nm), 5
700°C F A K AYSWNTs 58 & [ (24.4(532 nm) Fl
28.7(633 nm))#iT, VLHIA AAYSWNTs Y i i ¥ A Fil
VLT A RO B S . SRS, BBk
MFZE600°C T A K I SWNTs HY RBMs U4 37 #% R &R 45
ET250 em™. X EPRE AR T A K ASWNTs 42
K4r/INF 1 nm. FE3(b)E/R T 43Hcre it AN BREN K 7
W HSWNTs [ UV-vis-NIRYG 1. 5418 GiE 1K) ah
Re—2, WOROGTER I E Y F 2 F RSN (T, 3).
(8, 3)~ (6, 5)~ (7, HFWH KL HAZMISWNTs. [E3(c)
JESWNTs /MR FIPLYGIE ], Hirfi(e, 5)MUSWNTs
R KSR, K6, 5)TrERSWNTSTE600°C
AL AR R AORAS P b B e . BBAN, (7, 3).
(8, 3)FN(7, 5)BRISWNTsHY A it o FEE LA X A58k, 3 5 1%
WOEIE R ZE A&, S E KRB AL EFe/
Mg/Al LDHs##{EFIAH ™!, Co/Mg/Al LDHsfi#AkF AT
PITESEARCVDR N, RI600°C A A ik
ZERISWNTs, [ IRk FEPE A S WNTsH)—F Y
L.

G B ARAL TR BT M 4 DT 1 L 25 A 2 DI A
S SR TR A2 AUE B TROR R, B
V55T H L MBS i LU AR o SR, S = 1)
IR T4 5548 IR TIE ke ke, AR Fik
MG TRAK LTRSS N FR BT . 248 R iR
HNZE AP TE R, AR X R TR

I3 B B RN 2> i RE 1855, AN REMSHR AT 2 iRk A K
BRI MRIET. Hit, RAN2EAE TR R T
W A8 Y Felk 48 B & 1 A KR gOKRE 1
PEARTE P, AHXT 15 B i B FefllCo, 4@ Nt sMZE3d
HE P I A, DR MR B B A R o Y
REf s, TEPERAR, X HARAE A K SWNTsHIRF 5Tt
FAXSEE AP ST 54 JBFeICo  LDHsHMEALME
FEVEAT HAE, AR TAEHI4 T Ni/Mg/Al LDHs#EE #1315+
HARAERK SWNTsHAT T RIE. BN
Mg/Al LDHsHEALF B XRDIEE WK 4(a) s, 5Co/
Mg/Al LDHsHEAEFIARL, BT LI £ 5477 G 4 mr 15
J&EFMgOFMgALO,. LA, X LRI AECVDA
KA BIXPSTE K (Kl4(b)), BT LAHERT HNIOFE i )i 15
FEIIAE: FERT AR AR AN 2pik B hosR 3 T 78
855.5F1873.2 e VIHE (ARAEIE, 435 55N> NI 2p,, il
Ni 2p, IHEFIELE A REFIXT R, TH7E861.841879.2 eVAL
SR A AR B TR A SN BIFEE AR Y, AL T,
TECVDAE KJa AL X PSTEE v, I T 2454 fE
H852.2 eVIN 4 BN HUSRAF I, X Besk Bt —HiE 5
T &)@ ALY AL A SRR LA SWNTs R Sk
£,

IRGE RN TR EE RENi/Mg/Al  LDHsf#EAb I RE A5
Wi, 23 B%F600. 700F1800°C K CVDA L AR 4N A A 1k
FPFAE. HAp7E600°C T RAF M= P2 i vh &
FIRBMs, UiHHBEAT SWNTSHIAE . [E15(a)Fl(b)3 il
Ni/Mg/Al LDHsfE4LFI1E700F1800°C F 4= K lISWNTs
FIFL SR, it RBMsHRLE M AT LIE H, 7R
RSN T T A K I SWNTs A AERHR /NS 12, 31X
— G R B P X Co/Mg/Al LDHs A K SWNTs/”

,-\
D
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&
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Bl 3 (MR A1)Co/Mg/Al LDHsHEAFIFE600°C A K FISWNTSIIFAIL. (a) HLBGE; (b) UV-vis-NIRIOEIE; () PLYEIE
Figure 3 (Color online) Characterizations of the as-obtained SWNTs on Co/Mg/Al LDHs at 600°C. (a) Raman spectra; (b) UV-vis-NIR absorption

spectrum; (c) photoluminescence spectrum
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Bl 4 (M%7 (2)Ni/Mg/Al LDHsHEALFIIUSRAE. (a) Ni/Mg/Al LDHsHXRDIIEL; (b) 800°C CVDA: KT JENi/Mg/Al LDHsHINi 2pii/&l
Figure 4 (Color online) Characterizations of Ni/Mg/Al LDHs catalysts. (a) XRD pattern of Ni/Mg/Al LDHs; (b) XPS spectra of Ni 2p of Ni/Mg/Al

LDHs before and after an 800°C CVD process
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Bl 5 (MM 0)Ni/Mg/Al LDHsHEALAZEAR IR T A K BISWNTsHIFRAL. S REIREE J9700°C(a)F1800°C(b)INi/Mg/Al  LDHs |2k KAy

SWNTsHYRLE G (¢), (d) 700°C T ENI/Mg/Al LDHs A K AISWNTSHTEMENL. (o) il PR A AL A4 A0k T AR PRI 1R
Figure 5 (Color online) Characterizations of the as-obtained SWNTs on Ni/Mg/Al LDHs. Raman spectra of the SWNTSs grown on Ni/Mg/Al LDHs at
700°C (a) and 800°C (b); (c), (d) TEM images of the SWNTs grown on Ni/Mg/Al LDHs at 700°C. Inset of (c) is a magnified image of catalyst particles

ARSI B (HE, 700°C R AE K SWNTsHHL €5
T U /N AR SWNTSs Y 25 U SR BM sl (i i
i, (B A B RS ATY AR M A TR B8 £49130~295 cm ™!
Z M, TWNi/Mg/Al LDHs/# ik H 7E
700°CH K FISWNTsHYF Mo id o, tk4h, 5Co/Mg/
Al LDHsA: K SWNTsHH Eb, 76 AH R B =i R 4R 5%

F, f#FINi/Mg/Al LDHsHEAL A K BRAK A P
{ESBRBERLES, 37T fEJESWNTSAY P 5 Fl 25 B AL IL &t
. ES(e)M(d) R HIZMEAEFIFET00°C T A K 3kAs
FISWNTsTEMEMGR, (W HE L% ) B AR 5 /N Y
SWNTs, #—HUESE T SWNTsTENI/Mg/Al LDHsf{L
F_E A AR B = AR

2293



A% b & 2024468 H69% £16H

TEFe. CoMINi 3FP 84 R LDHsHEfLF T, Co/Mg/
Al LDHsf# Ak A=K B SWNTs HA 5 5 (g TR 8 vk,
JERHEI AR . B 58, Co/Mg/Al LDHsHEALH 11 1Ll
J& 41600°C, ik T°Ni/Mg/Al LDHsFl1Fe/Mg/Al LDHsfi:{k
FIFTEAIRLEE (700°C). LERBLARAY SR, Bkl o0 i
FEAE R R AR, AR/ NER . KTE
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Chirality-selective growth of single-walled carbon nanotubes
from layered double hydroxide supported monometallic
catalysts
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Single-walled carbon nanotubes (SWNTSs) display exceptional electrical and optical properties, closely tied to chiral
indices (n, m) that define their structures. To fully exploit these distinctive characteristics and push forward their
applications, there is a significant demand for preparing SWNTs with specific chirality and controllable properties. In order
to facilitate the separation of single-chirality SWNTs by postgrowth approaches, it is essential to synthesize bulk SWNTs
with a narrow chirality distribution. This can be achieved through cost-effective techniques like chemical vapor deposition
(CVD) by using solid supported catalysts, which is characterized by a well dispersed active catalyst component on a
mesoporous support with a high surface area. However, it is important to address the challenge of nonuniform
impregnation during the catalyst preparation process. This issue can lead to the formation of nanoparticles with varying
diameters, which hinders the growth of uniform SWNTs. To overcome this hurdle, the development of novel supported
catalysts specifically designed for chirality-selective SWNT synthesis becomes imperative.

Hereby, we prepared two types of layered double hydroxides (LDHs), which respectively consist of Co/Mg/Al and Ni/
Mg/Al, as the catalyst precursors for catalytic growth of carbon nanotubes by CVD. As a structured catalyst, LDHs consist
of positively charged brucite-like layers, which are built from metal hydroxide octahedra with hydroxyl groups (OH") at
the corners. Through the process of calcination, the LDHs undergo transformations into mixed oxides. Importantly, the
resulting mixed oxides retain a plate-like morphology and uniformly distributed metal cations. Upon reduction under
the reaction temperature, metal cations, like Co’" and Ni2+, could be reduced and migrate into uniform metal clusters
anchored by the underlying host materials for subsequent growth of carbon nanotubes. In this work, we systematically
investigated the catalytic performances of calcined LDHs in which the respective catalyst components are Co and Ni.
Notably, the annealed Co/Mg/Al variant could readily synthesize SWNTs at a reaction temperature of 600°C, which
afforded the selective synthesis of small diameter SWNTs with dominant (6, 5) species. The remarkable chirality selection
observed can be attributed to the intricate interplay between the catalyst composition and the reaction parameters. On one
hand, the Co/Mg/Al LDHs exhibited effective reduction at 600°C, rendering them active at this reaction temperature.
Coupled with the utilization of CO as the carbon source, the relatively low reaction temperature facilitated the creation of
dissociated carbon atoms with elevated chemical potentials on the Co catalyst surfaces. This environment was conducive to
the nucleation of subnanometer-sized SWNTs in a perpendicular growth mode. On the other hand, the reduced Co
nanoparticles from the reduction of calcined Co/Mg/Al LDHs had strong metal-support interactions with the oxide support,
which inhibited the formation of large diameter Co particles and subsequently prevented the growth of large diameter SWNTs.

Similar to previously reported Fe/Mg/Al LDHs, pre-annealed Ni/Mg/Al LDHs could only be activated at temperatures
exceeding 700°C. This higher activation temperature potentially led to the coalescence of reduced Ni on the support
surface, giving rise to the formation of large diameter particles, as revealed by transmission electron microscopy
characterizations. Consequently, the chirality distribution of SWNTs determined by optical characterizations exhibited a
broad diameter distribution. Furthermore, the yield of SWNTSs obtained from the Ni/Mg/Al LDHs was found to be lower
compared to the yield from Co/Mg/Al LDHs, highlighting the importance of the anchoring effect of the support materials in
chirality-selective synthesis of SWNTs with a narrow chirality distribution. This study not only broadens the application of
monometallic LDHs in the context of chirality-selective synthesis of SWNTs, but also provides valuable insights into the
mechanisms governing the activation of catalysts for SWNT growth.

single-walled carbon nanotubes, chirality-selective growth, layered double hydroxide, carbon monoxide, chemical
vapor deposition
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