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Table 1 The interaction energy values [kcal/mol] calculated for the isolated hydrogen fluoride dimer at different levels of
theoretical approximation.

HF MP2 CCSD CCSD(T) CCSD(T)-F12a CCSD(T)-F12b CCSD(T)-F12¢
cc-pVDZ -3.7 -3.5 -3.3 -3.4 -3.9 -3.8 -3.8
cc-pVTZ -3.4 -3.4 -3.4 -3.4 -3.7 -3.7 -3.7
cc-pVQZ -3.3 -3.5 -3.5 -3.5 -3.7 -3.6 -3.6
cc-pVoZ -3.3 -3.5 -3.5 -3.5 -3.6 -3.6 -3.6
cc-pV6Z -3.3 -3.5 -3.5 -3.6 - - -
aug-cc-pVDZ -3.1 -3.0 -3.0 -3.0 -3.5 -3.5 -3.5
aug-cc-pVTZ -3.2 -3.3 -3.3 -3.4 -3.6 -3.6 -3.6
aug-cc-pVQZ -3.2 -3.4 -3.5 -3.5 -3.6 -3.6 -3.6
aug-cc-pVbZ -3.3 -3.5 -3.5 -3.6 -3.6 -3.6 -3.6
cc-pVDZ-F12 -3.1 -3.0 -3.0 -3.0 -3.5 -3.5 -3.5
cc-pVTZ-F12 -3.3 -3.3 -3.4 -3.4 -3.6 -3.5 -3.6
cc-pVQZ-F12 -3.3 -3.4 -3.5 -3.5 -3.6 -3.6 -3.6
B3LYP B3LYP-D3 CAM-B3LYP PBEO MO6-HF MO06-2X MO06
cc-pVDZ -4.0 -4.4 -4.6 -4.1 -4.0 -4.3 -4.0
cc-pVTZ -3.7 -4.1 -4.4 -3.8 -4.0 -4.3 -3.4
cc-pVQZ -3.5 -3.9 -4.2 -3.7 -3.7 -4.0 -3.1
cc-pVhZ -3.4 -3.8 -4.1 -3.6 -3.7 -3.9 -3.0
cc-pVo6Z -3.4 -3.7 -4.0 -3.5 -3.7 -3.9 -3.0
aug-cc-pVDZ -3.2 -3.6 -3.8 -3.4 -3.5 -3.7 -3.2
aug-cc-pVTZ -3.3 -3.7 -3.9 -3.4 -3.7 -3.9 -2.9
aug-cc-pvVQZ -3.3 -3.7 -4.0 -3.5 -3.6 -3.9 -2.9
aug-cc-pVbhZ -3.3 -3.7 -4.0 -3.5 -3.6 -3.9 -2.9



€e 80 8°0- qTI- 0'1T- ¢'e gq ¢'C 90N
0¥~ g0 8'1- €C e 6'T €¢- ¢'q- XG-90IN
8¢ ¢l ¢'I- Ve (s 87V L0 v AH-90N
€6 g0 81T 7'l L'¢ 7'l €'¢CC 6°0¢ 0oddd
6°¢- g0 91 T 0°¢- 7'l L°0¢ €61 dATEA-INVD
L6 g0 q'1- 0'¢c- 6'¢C- €1 09 97 CA-dATEd
€' g0 (&S L'C Q¢ 7'l ¢'0¢ 8'8¢ dATed
mm...%&@d 1SSq INOFF)—E(d H) INOW'Y) = (I H) vy : mt...m&@ﬂ 1SSq INOGFF)0(dH) INDWPOHI H)
Ayrenb H-ording
e LT ¢0- 8T~ T'1- 6°L 'S ¢0 90N
L6 ST VI- 6°¢C- T'¢- 99 G¢ 1°6- XG-90IN
q'¢- 6'T 9'1- q'¢- 0'¢- 8] T'1- 00T AH-90IN
[ 9'1 6'T €0 9'¢C- L'8 8'C¢C Tv1 0ddd
8¢ LT LT 00 6'¢Cc- 89 1'1¢ iadt dATEd-INVO
q'e- LT V- [ 6'¢c- 0L ¢9 g0~ cd-dATed
1°¢- LT ¢'e 91 G'¢- 1L L°0¢ 9°¢¢ dATEd

HdH:

Rav Assd

INOGT)—2(dH)

INOW'Y) ~ (I H)rpvy : SR 1C AVARNG (Sl

Ayrenb 9-s1qnop

INOTT)0(JH)

&Zb@i@ﬁhﬁﬁﬂ

"OWIDYDS UOIIDALI00 JSTOdI9UNOD 9} JUISN PauIR}qoO SINSAI 0} SIdJI J,) [0quAg "7 1, Ad-00-3ne
10 7(Ad-00-8ne Juisn poqLIdSOp ST IowIp JH oY) sealoym ‘sjos siseq 7], Ad-00 10 7 qAd-00 o) Aq pajueserdal usaq dARY soqnjouru uoqred oy ], ‘(Lg- lequnu
dejs) sreuorjouny I,4( uelayip Sutsn [ND(FF) pue Z(JH) usom)oq pauLio] sexo[duod oY} 10] Paje[nores [[our/[edy] senjes {SSg pue A3I1ous UOIdRILUI o1 ], g S[qeL,



1T°¢ 70 V- 8'1- - ¢'C G¢r- 9vI- 90N
0¥ €0 Q- 81~ v 1 9¢cr- 6°¢T- XZ-90IN
L€ g0 1 ]1- Ve V¢ ¥1T- 8¢l AH-90IN
ge- €0 €0- 9°0- ¥e- 0T TT- 1°¢- 0oddgd
(7 €0 ¢0- 9°0- 'y 0T 0¢ 0°¢- dATEd-INVO
8¢~ €0 1'¢c- Ve 6°¢- 60 €¢I €€l CA-dATEd
¥e- €0 70 10 G'¢- 0T 61T 0T JATEd
dHdHow  gesd INO(S 3\2&&@@4 INO(S9) = d H) vy : AHIHTG  gesa INO(E 3@2&&@@4 INO($'D0d H)
Ayrenb H-ording
€¢ 0T T1- 1°¢ 9¢- 97 LTT- €91~ 90N
L€ 60 €1- ¢'C 8¢~ 0v 1'¢l- 09T~ XG- 90N
g 0T €1- €C (5 LV 0'ct- L°9T- AH-90IN
¥e- 60 €0 c'T- € 0¢ 1 9 0ddd
6°¢- 01 ¢0- c'1- 6°¢- % 0¢c 1'9- JATET-INVD
L€ 1 1'¢- "¢ 8¢~ ¢V €¢I- ¢91- ed-dATTed
€6 I'T 70 9°0- Ve [ 0'¢ €¢C dATEd
AH dHare g EZUS.&LQ&@NQ IND(S')~ (I H)rpyy : R R IND(S mv@ﬁmm@mﬂ INO(§' )0 (I H) vy

Ayrenb 9-s1qnop

"OWIDYDS UOIIDALI00 JSTOdI9UNOD 9} JUISN PauIR}qoO SINSAI 0} SIdJI J,) [0quAg "7 1, Ad-00-3ne
10 7(Ad-00-8ne Juisn poqLIdSOp ST IowIp JH oY) sealoym ‘sjos siseq 7], Ad-00 10 7 qAd-00 o) Aq pajueserdal usaq dARY soqnjouru uoqred oy ], ‘(Lg- lequnu
degs) sreuorjouny I,4( MueIajip Sutsn [ ND(GG) pue Z(JH) Usom)oq PauLIo] sexo[duod oY} 10] Paje[nores [[ou/[edy] senjes HSSg pue A3I1ous UOIdRILUI o1 ], € d[qe],



A (3,3)CNT B (3.3)CNT

280 ————————— : R 4———— — R
260 - = BSSE —+—|
240 - "% (HF),@(3,3)CNT-CP —0— | 3t | vacuum 1
20k (HF),@(3,3)CNT —A— | in: HF-HF —@—
2+ 1
. 200 —
S 180 S L |
>E 160 .g
S a0l S o ]
£ 1o 2
m 120 m L |
<1 100 < -
80
2F N
60 1
40t 1 3l |
20 J
L L i I i L L i i\ T L L L L L - L L L L L L L L L L L L L L L
990 -80 -70 -60 -50 -40 -30 -20 -10 0 10 20 30 40 50 60 70 80 {90 -80-70-60 -50 -40 -30-20-10 0 10 20 30 40 50 60 70 80
no. of steps no. of steps

Figure 1 (A) The interaction energy values calculated for the endohedral complexes formed between the HF dimer and
(3,3)CNT. (B) The influence of spatial confinement, represented by (3,3)CNT, on the intermolecular interaction energy of the
hydrogen fluoride dimer. All calculations have been performed using the M06-2X method and the Dunning’s basis sets of
double-¢ quality. Symbol C'P refers to results obtained using the counterpoise correction scheme. The region highlighted in
gray, between steps -38 to 0, corresponds to the situation when the entire hydrogen fluoride dimer is located inside the (3,3)
carbon nanotube. The value of AEgp...gr in vacuum equals -3.7 kcal/mol (M06-2X/aug-cc-pVDZ).
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Figure 2 (A) The interaction energy values calculated for the endohedral complexes formed between the HF dimer and
(6,6)CNT. (B) The influence of spatial confinement, represented by (6,6)CNT, on the intermolecular interaction energy of the
hydrogen fluoride dimer. All calculations have been performed using the M06-2X method and the Dunning’s basis sets of
double-¢ quality. Symbol C'P refers to results obtained using the counterpoise correction scheme. The region highlighted in
gray, between steps -38 to 0, corresponds to the situation when the entire hydrogen fluoride dimer is located inside the (6,6)
carbon nanotube. The value of AEgp...gp in vacuum equals -3.7 kcal/mol (M06-2X/aug-cc-pVDZ).
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