#5029 B 5 M
Volume 29 Number 5

rERERERFR

The Chinese Journal of Nonferrous Metals

2019 4E 5 A
May 2019

DOI: 10.19476/j.ysxb.1004.0609.2019.05.25

JERRZS NiB oKL FTIRY S & M E xS

XF R AR ER I SRV LR

& DEAE, LRI, Fies, RKEH L OF
(RYIIBEApe A SRR AR, YT 065000)

8 IR ERVE S B NiZnB ¥ R2ET NaOH 15 B2 1 ) 13 JE F A4S NiB 9K i {b 7(NiB-etch), H5H
Xof Xof A R R (4-NPY IR AL T 1 o BB S T BB . X W RATH . B/ ER . eSS
FREDCEBATIRIRAE, RIFALI-T WA E T E BT 4-NP L INER R . 4 RRE: 5% NiB it
FAHEL, NiB-etch fECRMMAE N 2.3 5, AR SRS HEHIRS 2.5 5. 534b, % NiZnB #H4T 150 C T #ALEE,
A {f NiB-etch fEALIGMEE— 040 1.7 1%, ROBGEFFHINE 0.93 min'.
KRR TR A JEESMAT: NiB 9PKRKT A2z

STEHRES: 1004-0609(2019)-05-1118-07

FESES: 0643

MERFRERD: A

Xt AR (4-NP) & — P AT 35 HLXE R g X A3 AL
EY, RFBERKEF R Z —, T AT Tl
RN EAKF . X 4-NP FIAbER T A 2 R, W EEng
B EACEA AR RSN, Hod, 4N A
W R P2 0 B I (4-AP), B —FhEE 259
Fh A AL TR,

FEHEAFIVE R, FIHB Ak B (NaBH,) X Fh
BB JEF AT PE S EL 4-NP 1] 4-AP {64k, IRIERZ
LTI P Ag. Au 255t & BT, (Hm 51
JRAS B 1] T SR AL I TR R, BRIk, TF &
R BAS T v P PO AR A7) — B AR AR A B B AT o
ARG AR DRI 1), 9% R AR B & R A A 77 B 23 11
HFHUE, EREM. AkE . Bia s
WUZAER, Hob N SRR SRR . AL
2ENOLR F AR AL 2208 A ) 4% T P ¥0%i4% 57 nm (4)
KNI BMEAL ], X 4-NP AL IS SR E L2 Toll iR
JRERIN 16 5. TP PR N Bk
Hil4 7 NUTIO, HEALF, FFH 5 THREEE . et
B, FSE ot AR T B O B2 . BLOST 251 Vi 3o Fifipl Al
Bh 2 JURE L) 4% T IR YK Ni 4L A T 4-NP
INEUE R . KARAKAS i i 12 508 JFUA AL LG
BV YR THARER Ni PRI T, R IZAE A 75T 2 Fl
i 5 SR 1y (0 0 200 TR 50 LA S 1 9 M R A0 A {68
PERE.

HEWB: Wb EHE T 3R H (BI2016044); 1L B AR

isBHEA: 2018-06-22; f&iTHEA: 2019-01-20

Ni ZEMEAFIFE A b AR A IS, (ErERE g
TR T, Rl R i B e A R i B SR AR
SetnR HE M. AR NiB 9Kk BA KIS LR
THREA P IRE S, S B EE & T A Ni f#1k
FIUL, A TAFA#FH NaBH, [F2538 J8 Ni**fl zn™, Fife
F=H) NiZnB S8 AC BRI A, JF 418 m LR A
AR AS NiB 9K BN S TES 5T
L NiB AL I PERE, DAL R AL 38X A 7R P
REFRIRZIA o

1.1 ##

S0 AT FH 32 2R N S AL R (NICL-6H,0,  AR),
BRE2EE(ZnS0, TH,O, AR). HMiIEALEI(NaBH,, AR).
A5 AI(NaOH, AR). XFHHIEIM(4-NP, AR), 3
T E 24 B AR AR . BT KRSER =
B, HEPEFAKT 18 MQ-cm.

1.2 EEFIRHE

TG R REE 5:1 ol — 2 &= NiClL-ZnSO, R &
W, TERIZUEE IR 3 f5 T &8 & TR )
A A NaBH, 077, 120 F2AEBEA K& B A UTE 1)

4% BhI0H (B2017408042)

WEEE: B &, BI#d%, Mt fiF: 0316-2188370; E-mail: weileil108@163.com



F29 B 5 M F Fe AR NiB YRR ) 8 B 0T X i 2 R p S B AL 1119

AT S RE . RNAE IR R, XA
NiZnB M AREAT LIS . LA A 10 mol/L NaOH
T NiZnB By AT A0 20l B 4 @ 8, 20l
FER 70 °Co i FH IE KT 2 s 77 AT B Ok ik
BPREBON T, FAEESTEREMN 80 CTEERIA
NiB {471, FRric A NiB-etch. A 7 {HT*ttL, #£%
Zn*' S5 AF R EERE T H M NIB 7.

1.3 EUFIRES MEEEMIK

3 L35 B E R E(TEM,  FEI Tecnai G2 F20
ROKHEA FBATTOMIE SR 404, CAEHE N 200 kV
IR R X BATH(XRD, Bruker D8 Advance )%}
AL A SRR EE R IEAT 43 HT, A Cu K, 4:(1=0.154
nm), FFETE AR5 508 20°~80°H11 0.02°, i FH4:
H 3l Eb 2 AR 20 A (Micromeritics ASAP 2020 1)Ail
LB A 55 B T R A {X (ICP-AES, PE-7000DV %)
o P A7) L SR TR RRURI G 3R 2H gt AT I o JE I SR A~
A L2366 HH(SHIMADZU, UV-2550 Z)3RECE 4k
WSO TSR, I e BT 4-NP IS B A .

HERAFREN 0.0082 g AL E T Lh A, FiA

£

Bl 1 il R i TEM R

0.30 mmol/L 4-NP £1 4.20 mmol/L NaBH, /&R 1.50
mL. K LIS T 70 O EETERE R Y, ISR
HREEBAIE L, HIRIREL 20 C. RAEHAE R E
BT & AT 4-NP i A0 & S B T 2R L
Kapp(FEA A min™")o 4-NP LR (x, %)HF(1) T

x= =4 1009 (1)
4y

s Ao M A, 53 A RATA6R SO ' PEE AN — e I
ZI IR AR -

2 GRS

2.1 ELFIIIERIE

SIS o B £ AR R R AR AR, it
TEM % HaEATROW 4, BARSE R 1 o, B
1(a)F1(b)FT7~ 43 B A% L NiB fil NiZnB /) TEM 4.
AIRUE P BRI YE L 43 )8 20~30 nm Al 100~
200 nm. FHEA—FIBMFES IR, 715 NaOH X

Fig. 1 TEM images of resulting samples!'®): (a) Conventional NiB; (b) NiZnB; (c), (d) NiB-etch



1120 hEA O RYR

2019 455 H

MA % Na[Zn(OH);]. %t NizZnB #E47 ZI0d 5 15 21 )
NiB-etch }i4%°A4 30~50 nm, 7 = 4> #5% K NiB-etch £
P2 FLANZUREERE, I 0 D8] R UA1 45 a1 25 20 o i
BEER . 5% M NiB AHLL, NiB-etch R52E FOROW 25
A B TR AR LR AR, dEmsgm Ni i& AL
1@\[15, 17]0

Kl 2 B ATl 45 # NiB. NiZnB F1 NiB-etch
(1) XRD i, Hrh &P AT S AR 55 HASE, X
B 3 AL RIY LT s B AR f A g i oy 31718,
BT Zn 3524, {158 NiZnB [ XRD it 5% # NiB
AR ZE R K, (BSR4 5, NiB-etch [FATH
A3y B A 550 NiB Y — 550, 1 15 B 5 F L i i
AAHE. H4F, NiB 5 NiB-etch ) XRD i 5 3k
[ R AL S A A7) ICP-AES 20 Hr46 R W,
NiZnB 1 Ni. Zn. B BB E 73 %050 7N 72.9%- 17.9%
F19.2%, i NiB-etch H1[¥) Zn & &/N T 0.02%, K,
AL RGA A FTA 1) Zn A3 20 22 B

(©

(b)

(2)

20 30 40 50 60 70 80
20/(%)

B2 Pl re s XRD i
Fig. 2 XRD patterns of resulting samples: (a) Conventional
NiB; (b) NiZnB; (c) NiB-etch
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Fig. 3 N, adsorption and desorption isotherms of prepared
conventional NiB and NiB-etch
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Fig. 4 UV-vis spectra of 4-NP hydrogenation processes and relationship between In(4,/4,) and reaction time using different
catalysts: (a) Without catalyst; (b) Conventional NiB; (c) NiB-etch; (d) Relationship between In(4,/4,) and reaction time
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Fig. 5 XRD patterns of prepared NiB-etch-150(a) and NiB-
etch-200(b)
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Fig. 6 Conversion rate curves of 4-NP(a) and relationship

between In(4,/4,) and reaction time using different catalysts(b)
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Preparation of amorphous NiB nanocatalysts and its
catalytic activity for hydrogenation of 4-nitrophenol

WETI Lei, MA Mai-xia, WANG Dong-sheng, LU Yan-hong, ZHANG Su-ling, WANG Qian

(College of Chemistry and Materials Science, Langfang Normal University, Langfang 065000, China)

Abstract: NiZnB powders were synthesized by co-reduction method, and the amorphous NiB nanocatalysts (denoted as
NiB-etch) were achieved by etching the NiZnB with sodium hydroxide for catalytic hydrogenation of 4-nitrophenol
(4-NP). For catalysts characterization, the transmission electron microscope (TEM), X-ray diffraction (XRD), N,
adsorption/desorption isotherms and inductive coupled plasma emission spectrometer (ICP-AES) were applied,
respectively. The ultraviolet-visible spectrophotometer (UV-vis) was employed to quantificationally measure the
conversion rate of 4-NP. The results indicate that the specific surface area and apparent reaction rate constant are 2.3 and
2.5 times higher than those of conventional NiB catalyst, respectively. By treating NiZnB at 150 °C, the catalytic activity
of NiB-etch measured is 1.7 times higher than that of untreated sample, leading to an apparent rate constant up to 0.93
min™".

Key words: 4-nitrophenol; catalytic hydrogenation; amorphous catalyst; NiB nanoparticle; chemical etching
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