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Abstract

The adsorption of formaldehyde on the hexagonal boron nitride has been studied by density func-
tional theory. The calculation results indicate the B-edge sites are the favorite sites for H,CO
binding, then are the N-vacancy and N-edge sites. The trapping of H,CO on the arm-edge is also
strong, however, the weak interactions can be observed on the pristine and B-vacancy sites of
h-BN. The h-BN involving defects will be expected a potential nanomaterial for the formaldehyde
removing or detecting.
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1. 518§

AR, N EATI(h-BN)PE Ry —FiBi B g pbkl, FLRFERITH LI B S fe PR 512 T AT %
YE[1] 2] [3]. B2 h-BN 450 50 852100, By N R T BHFIERIE AL, h-BN G E .
YU E BT SRS AU ETEAM RIS 1V 2 I E N A . R AR B E LR TR, A o S R
RV R, —. BT, CHETZHIIRIE 7544 h-BN [ 8eRE[4] [5] [6] [7] [8]. fHBI T2 Bz i
P (DFT) Samadizadeh [4]%:0F 50 T 4524 Al FIEALTIRT NL,O Sk 50T HIMK s Zhang %5517 F 25— Ji
HE AR Y] CO LEBRIANL & Al B8 I EACTIGNK B b, AT ke sE A AAE o DR h-BN 7E L4
o B S A AR SR AT AT T L T

i (H,CO) & — i LIV 5 P Sk, BB 51 R 038 1 I3 75 P9 1) 28 P , 7™ B i 3 AT TR A
E AT 2478 SCHR[9] [10] [11] [12] [13]F5:E SIS FH - RS RO Bt o 8 s Yee (9 SI236: 22 BH h-BN A4 REX H,CO
I H 8 e ()W B4 BE[9] « Noorizadeh [10] )3 115 B H,CO 7E LI 58 35 R I FAE AR /N, H2
18 Al 1375 3R TH T BB T Y - Cuba-Supanta Z5[11]3158 7 H,CO fEAAL 1) h-BN I, 115 2% 8] H,CO
B G B un bR iR R . SERRI B GUKARLT BeAEAE S50 R shiG, Bl i, 6. WM R
T, IXELERFA AL U PR TR A AV B 3 Y s2 e [14] [15] [16] [17] [18]. PRt AS %L T H,CO
TESEXE) h-BN [ 2 &Rk Fa AL IR BB L, B 7E4RFT H.CO 7E h-BN MR B FTRENE, sttt ZALH &
FH ARSI 7 I (03 28 43 - A AR SR AR R A

2. WHRBESHESZ

JEFH ByyNyy AR h-BN 52, AZMEFAHH H R PR, wE 1@)fim. 1EsTR
fih b, s —ANdn N 8B JE 7, TSR N K& B E MR, 518 1(b)~(c). & 1(d)~(f) 55l
T4 h-BN (ke =0iafr . N afr k& B 1.

i FH B U 1E 1% P22 R 715 (B3LYP + D3), SKH 6-311G(d, p)2E 417 1H5 . X BT A 1 J5 -7 A d gt
1T, FHEEWERINZEEA M. 1HERA Gaussian16 /7 €58 % [19].

W Bt e FH A (L) THE

E, = E(H,CO_h-BN)-E(H,CO)-E(h-BN) (1)

Frr, E(H,CO_h-BN)fUE HYBE MR B AE R Y S RE B, E(H.COYRUR HTIE 70 TN BE B, E(h-BN)FUERIN
TR S RE R .t A SUE SR N BE B R R A AR IR &R

3. HEARSH®
3.1 HEERM L
P 1(a) M5e B 1) h-BN HUZEEH), THE TS B-N #KN 1.448 A, 59050(H 1.44 A 1718z . ] 1(b)-
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Figure 1. The optimized structures of the computational models

B 1 HERANMI S

3.2. FRFSTRRMIRRE SA AT AR r Ik F

2 45T W% (H,CO)E 5836 S h-BN MR B RL, 35 1 25 T AHRLIIR B RE . 1] 2(a) v HRETE
563 h-BN R 250 . FRE 41 LA 3E B 7 U BT BN 2R0HT, MR &0 2.939 A, WRBFREN N 3.4
kcal/mol, AZH55 IV .

K] 2(b) N AR N A7 R B R . FRIE 731 R R B B R B PEAR AR AN LA N |, TR TR
WAL, JF B C-N K& O-N MR B PR S50, 20k 1.461. 1.431 A TR FAE 41 A AL AR 4k
K, C=0 #K MM 1.207 A FifhiF) 1.457 A, Yo HRIE L AOXUE D IR, JFURT I R AR
=SAEE, IS C JRT- RO Z4 A0SR T JER Y sp? #5748 A sp® 244k . IR PHTRESRTE ,  H IS I IR i T3
69.6 kcal/mol, &R I o (Rt N A7 & BEF IO BRHASE A5,

2(c) N HEELE B AN I AT . 5 N S W B R 20N, FRIEETE B 17 R il e 20 e Bt
KR, JERUH C-B K O-B MR EE 2543 514 1.608. 1.370 A. Hirh B-O 4 K431 HBO; H ) B-O #K: 1.361
A[20], DRIERTYCNTE R T 55010 B-O B W FFE P B SE Ko 1.474 A, UL JEOR I XU EL 44
IR, HEERFR P, (HEARIFI A N-131.5 keal/mol, RAEH RIS, Kt B 1447
Xof FREE (PR BAERE 7T B NGB B 50 . X AT RESE B I 2% 5 T RiRe 2 1) B-O B S5 .
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Figure 2. The adsorption structures of formaldehyde on the perfect and edge sites of h-BN
2. EAEE(H,CO)7E h-BN SEEEFRE KA AYIR it EY

3.3. EAELEE h-BN 2SI IR M

Kl 3 Oy FREAE S B 25 sk S IR A TR 3] 3(a) 9 HHBEAE B 25 OV BT 5 Ay, PR ADA-F- AT IR B
7E B AL, AHZWRPH i R (R 450 JLT- A A2, WRPH iy 2.869 A, IR FH B 4.8 keal/mol, 25511
YERKE . 5 B AL e AN, HIEELE N 23 R B AL B4 %] 3(b) . HIlELL C-O s B #E 23
BRI PE/NARAR B b, WS B C=0 s Mg, HiffE) 1.437 A; T —4NHi B-O #,
K 1373 Ao BRIk, FEEAE N LR PR ARSE, WRPREE9-75.6 keal/mol. FFRETE AN i AL Fy R B
sEaAF, XAReRlT B & N STl se AR SHERI[21]. 534k, N EAA 5K B-O #,
T EUIR B B S AT
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Figure 3. The adsorption structures of formaldehyde on the
vacancy of h-BN

3. FAEE(H,CO)E h-BN T f 0% Mt E!

THERY], HEEAE h-BN 58 BRI 8255, {H2 h-BN W] REAF L B LA AMBEANAL A s B
i, 13 H,CO % H IR LA BN, TEAa € L2 M o EASTIHRIIBRIE AL, B Sl A HIE
RO RO, O N 20z, NIaf, Ktgaiafs. SRR L nr i A s, (2, Rt
AT UASR LR (R RS R, (645 HoCO 78 5y £ BN B IR BT o MR PR A4 R SR AL AT B 2 3380 H.CO 1) C=0
HISS, C Mzt sp® A8 h sps TRFS H,CO AT PR . WRFHIE AR sh— B AL B-O 4, 433354
REETFE, RRFENIEE, BIRTE AL ) 3 2R )

M L ATUVE Y, RasE MR B AR R PERE R (L 38 . Ll =4 WP B AE B 3 fz. N B2,
HRE Sy WA O, BITHEATE h-BN AR R AW IR AR, S EUBCR IO AR o 2 R B AE N
AL KRG 1, HRES T IR, LRI R AR R RS . BRIANE AL AR I T T A
i, BRI AT e RS, s T BB R AL I

Table 1. The adsorption energy, adsorption distance and charges for H,CO on h-BN
2 1. H,CO 7£ h-BN BIIR e WX E R BT

L EDA W Bt & (kcal/mol) W B i B (A) q(H,CO)

h-BN -3.4 2.939 0.01

N 4 Az -69.6 1.431 0.14

B i -1315 1.370 -0.63
Fa i fr 1 -17.9 1.588 0.28
Fa i fr 2 -34.7 1.440 -0.15
Fa i fr 3 -55.5 1.399 -0.16

B {1 4.8 2.869 0

N 47 ~75.6 1.373 -0.7

4. &5ig

ARSCFI % Pz 00 B3LYP it 57 R AE h-BN SR SR Or (R A B R B g o THELR A,
FH S 2 5 BE R T W P RE 1R 55, (R AE A AL K SR b (R R AL, RETE A R AL AR B o 2T
BYRER/DN,  FEAE SR AL AR B F s B 95Ky B 3AAL > N B0 > Nz > s, FitA B8t
L h-BN ik Je Fr) HH A BT B A o
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