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Abstract

Recently, inorganic nanomaterials have attracted widespread attention for their application value
in the fields of optics, electricity and magnetism, thereby; the controllable preparation of nano-
materials has become an important content in these fields. Amino acids play an important role in
the controllable preparation of nanomaterials by virtue of their unique structures and elemental
compositions. In this paper, several categories of amino acid-assisted preparation of inorganic
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nanomaterials are reviewed, including sulfides, oxides and fluorides. The functions of amino acids
in the preparation process include: directly used as a source of certain elements to replace some
raw materials with high pollution and high cost; as surface modifiers, the surface of the material is
modified or stabilized by the rich functional groups of amino acids; as structural directing agents
that control the orientation growth of product. This work will provide some theoretical guidance
for the amino acid-assisted preparation of inorganic nanomaterials.
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1. 5|

FEQURAP RIS, BERF T ELTT R T 2 & 0775, DRSS S o R A R BAR R [ 1]-[8].
AR PR IR T ORGSR, AR R GOV 485 R R T L) 28 2 1F s RORABAORE AR T 42 ) 8 DAL T
NIZAE I EE AR W S BRI GOR MR E A, BEMTSEID LR 4B 1. dhibkaii
JIEVERERIIATE, X TIRAWITEG M STEREIMI RO R . IF & SEHLZ AT & BT & T REA K
MR HEE L.

FEf S R T, B AT IR O R S R AR AR TR, W ORISR TN . HHL
B 7 T AR NG VR 55 o X LS T RE 7 BE BEAT RO R 42 P 75 FO A9 K RORE RUST, 4 v LA 7 VAT 23 Bl
NREFI I . YOI BK SRS 70 7 A ELAE R SEBU Sz il . VR — M A R D fE
AT, BIEREA S MR E R (I E . BRI, M. BIEMERAME, RES 5 &
SRETRAEEM, ZHER T DA — T R G54 T R FRSOR ) 26 BT & RS & R 2 S5 I 40
KR 4h, RIS RE I 46 & 22k 5 K RE AR T BRI I K U, Oy — R T is 7). Bt
ET R T RFIR (0 G5 RS Rl DL R B AT R N RE T, B IRA 5y BAT o B itk DAL 4%
BIEFEE AT P R Bl i) 26 AN TR S (KA o

HAT, ACZRMS KA R R E R T REGRM R, U IR i Bh ) # THLAAK
BHOWT ST BE T IR SERGBG ANSEIR LAl . ASSORE H AT SCHR o LRI AT R IR i B & B 9K A RHE
WHTCIE LT IHAN RS, IR IRIR S Ay B AL UL S — S HLAt A SR A 9K AL R
15 0 2 PR I ) 26 KA R IR — U AT A S 5 R

2. AEMEHIEFRILDAAARAE

PG IR BRI KA EI I A R R A HoS AR, XN G R 1 &
Btk ay. SRME I RIERR, JoH R E IR S BRI, BRI EIR & A-SH #, £
N2 RE A AR BC A R AR DB, AT A5 S B AN OR o FH T & AR (M 70 7450, thm] LA
1 %% O G OK AT RS SN =5 & BT S UBCE L R BT RE o 8 & R AL AR A BN, — SRR 7T
LATEI B A Vs R A 22 5 R

Yue S5 N[9S RIAGE, L L-F Rt IR (L-cys) ARG &R T 3D 184K IngSs, I LLZ AR i
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HALRGE A BN, g T HBA RAFI s 2

Figure 1. SEM and TEM images of In,S; obtained with thiourea and
L-cys as sulfur sources: (a) thiourea; (b)~(c) L-cys

& 1. LABRERFA L-cys AFRIRET{S In,S; B SEM ElF0 TEM [E: (a) i
B%; (b)~(c) L-cys

MR SE N [LO]R /K #AGE, DABSEREE . BAIRERA)E kL, R pH o8 11.0, M LB B Ak
AT KEEHER) ZnS:Mn &7 15 2R R [11 R A2 R F VA 7 3G, AR TH LE I CdO. S Rl it =((Cys)
TRIRG, EMACIERRE, T 180°CHIZAM T RN 48 /NN, G T & MTESR CdS 4K 2(14
2).

Figure 2. SEM images of CdS obtained from different molar
ratio proportions of CdO/S/Cysteine: (a) 1:2:1; (b) 2:1:2

2. NEILLBIRY CO/S/+ Bt EBL R RIFF 1S CdS B SEM
BHE: (a)1:2:1; (b)2:1:2

ML N[12) B E AR EPREIR SR KL, DL ORER, T 150°C R 12 /N &k T
CdS 9Kk, Hi=Wnir=Zn] LLAH] 98.3%. BR/NEAENKH/KIGE, DLHBRENVAITRA 2 BE N 5k
IO L-52 2R (Leu) J5 ATV pH < 1, W€ ML BE A 180°C [ 24 /NI JE 4 i 1 48R MoS, 41K 44
KHL3]

M EA EIE TR B & B AR AR TR A E R I, RERIBE G VR HE. B0, E6%
R RRIE MBS S AL EY, XFMHGERT A SCIe S INEROR, s is By, o rp o e s R B 45 FH 1)
W%Z. N, RAERNBUAIRMA, QAR 7RIS EMEEE, WEFWINEEED 3d Uil &
BT SEERP A BREFETRREISN d-p B o d. XFE, SEERW AT DU BR oL = A R T &
Wi E R . B8 = MR SRR R IR B T R T B T R, X R AT DA S BCOREAR SR 4% il 4 KA R
MR VIR R EIERR b IS0 5 & 8 s LR B 7 R B F = A AEH

3. BERMEMHIESILIARAE
TERBTR TR ZIRNI —FhORB R, FIEE 2 MK EATELL . S AL, RE[14]-[19]
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SEHHIB T Z . YRR &I FE b, 2% TGP~ T SRAN 5 RS R ANAS A5 ) i, Ry 75k
LKA RLSE # BT 2 A2 BT TEAT 7 KB 9E . 3K, PR AR TR ES RN, KRR
BT BAERREAE T ARV, RIS R TR AR RO . EUIRRRAE N — R s 45 S
IECAAR, AT DA K G544 (1 A AN A A K R, AT SRR B oK 5 A4 R T AR

Lin 25 A[18]7E H &R (GIy)FAE N, I8 it &) Bk A2 gy Vs b S B T v B 340 20 75 7 B A5 (h-WO3)
YRR A AR WlE 3, TERA Gly MM T, HEEMREIREMAMUG K. BEE Gly RN
N, FEYITEAS HGK R AR EOR AR IR, SRIE IR . TERL T Y51 R K IR LR,
K 5 um, HARZ 15 nm, “FEKAH KT 333, @Y HEBROME, WEEEHUIES
ARSI ] o

Figure 3. SEM images of h-WO; obtained from different amount of glycine: (a) 0 mmol; (b) 1 mmol;
(c) 2 mmol; (d) 4 mmol; (e) 6 mmol; (f) 8 mmol

El 3. BARIZEMHERERE B h-WO; HIKEEH#T SEM [E : (a) 0 mmol; (b) 1 mmol; (c) 2 mmol; (d)
4 mmol; (e) 6 mmol; (f) 8 mmol

AEM A N[LO]FH o7 SRR R S B i, DL LBV R (L-Trp) W& T 11 7], & i T ERTE S5 I K 21
TiO, e i, L-Trp AL R, 51 FEEEMIPK TiO, M. LI REH, ¥
G516 THO, UK IBURLLE 58 A0 T %o Y BEA6 V VR 1) B A B A A e R e A vE e A AR e 1, B TR L
RIMAFIERTE 56 PRI O o R B M55 N [20] 18 FH DAZK AR 45 A Mebe i DABKIR T e (2R v 2R,
Hil# T TiO AKEK, FHidk— B IE 7 = H e s 1

Wu KK #GE, DIHZERF NaOH N4#Eh, & T V2 45 MEFEI ZnO 9kAtRkl[21]. BT
EAVRIUR A Z T Ee A SN S B B ) LL A8 A, 23 KOKEUE ZnO 4K 2514

Zhang % A\[22]Lh CeCly7H,0 A MIERE, RAKME, FIH L-BER, L-O2R, L-REAZRY
BBIA T CeO, KM kL, FIAR 7 HIAMEAL IR . G R DA K R HE BRI S A 44, IXIERH T & LR
(ARSI T 724 CeO, LS. Ak, 847 Zhang 5 AN FIFIME TR . &R . KRB, itk
PFil & T ASFETESET) CeO UKARL, Qi A IR . WA IRANEIR, 38 ik SI2 50 F I 2 356 1 0 (1) b 2%
FK B 2060 =) B TS0 77 A 5 i [ 23]

4. BEBEEHIEBILIARAHE

R A DU R 1 TR IR G5 48 L8 R e AR RMURR R BRAG PR B, RO AR bR 10 S U R
T2 o FERACAURAT R & OT T, BRI A5 5 B 2R .
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Yang 55 A [24]R /K #, 20 ls F H 2082 | S AN SRR A ICAE, & R T NI g K ik
ARSI 44K BUREIR CL B K BRI LaFs B 9K R OEMEL . BEFEINA, BEIERR A B 1 o 4 LA A A
LaFy Eu (il B b R AR . 706 =R S RO M RE AT ELIR 2 5, BRI I, TR A
MI7NIATEAK AR LaFs Eu¥ AR R etk R i 5, IX R BIGKATRHITE 30 2 i L R o

Kl 4 AU LL KBF, 1 K,SiFe fEARIR, K 8 5000 H 2 B4 Bk #khil s 7 — RV G AR
JESH CaFp:Ln® (Ln = Eu, Th)WCK &, 052 ik, 2502 Mk 4 0 ER[25]. SEM 45 5%, £t
AIRMEDL T, KBF, 13 I 72 0 2 RS, 1B K,SiFe il 75 19724 9 B 9K SioRs 20 2% i 1)
ZOER, XSS OERE 2 R AT . PRI R R IR RRIE. IR R N S HEAR
A3 CaF,:Ln®* (Ln = Eu, Th) 7 It FE i & 4% S B ] .

—

Figure 4. SEM images of the CaF, with molar ratio of CaCl,/glycine/KBF,: (a)~(b) 2:2:1; (c) 2:0:1; (d) 2:1:1
4. REIEEHI CaCl /B EER/KBF, #l#% CaF, #£ & SEM BB : (a)~(b) 2:2:1; (c) 2:0:1; (d) 2:1:1

5. |REEHIF SRR TINARA

AR R A AE S8 L R B ) 4 2 BR R SR TON LKA Ry TR TR 22 A . i, Jd i 7 SR i K s,
PAH 2 B4 B % 7 Zng(OH),V,07-2H,0 9K, RGBT FT 1 H 2R 6 FH B A0 s S I (1] 48 PR 35 0F
Zny(OH),V,07-2H,0 Ak S5 T AS s2ma[26]. R HZBR (Gly) N4k T miF7l, i ik fij 5 ) K #4k,
RN % T EHAR N 3~4 um 9K FUR 2 I R CaWO .. Th® 45 v iR [27]; 35t — 8K #WE L L-R A
PR (L-Asp) i Bhiil & 7 —Fh R #5245/ 1) ZnWO, oK ER[28]; A /K ikl 2 YVO, TR, FIFEEH T
L- R A GRS B %, 13200 AR LA B ER[29]: 8 It /K #9248 DL-A %R (DL-Ala) 4 Bl
Hil 2% T HADIRE Zng(OH),V,07-2H,0 Gk EERI[30]. Wil 5 Fiamn; {EXT CeVOL/BIVO, 72 25 ORI &
FRSEEG A, RILH MR LR A SR o T DME g5 M F 1050, @ 1 — R AR S HRT LA 9K 4
IR TTHITIR RO g . —4ER 4R Z5 AR Mk, R0 A3 R CeVO, 73 45 FITHCKER[31]

Dnimol (b) 2= 0.5 muiol (¢) 1.5 mmol |(d) mmol
. DLAR ., DL-Ala DL-Ala

200nm

Figure 5. SEM images of the products obtained by using different amounts of DL-alanine:
(a) 0 mmol; (b) 0.5 mmol; (c) 1.5 mmol; (d) 2 mmol

5. {FAAEEH DL-AEEEET 5489 SEM BB ()0 mmol; (b) 0.5 mmol; (c) 1.5
mmol; (d): 2 mmol
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6. FIRERE

ER IR A RAE A P 2 2 IRl Bh ) 8 PORARL T T O KEIR R, EOMRAAAEVEZ 8. flan, Xhgh
KEFIFR A RNUBAIAIEAE TS 70, LYK G 5Ty BE R, 1 22 045 K 2 2 AN 1 B TR 428 TR 14 il 7t
WA . AL, T SRR A B ] SR KRR — 2B 07T, RE NS 3 ) B 4N KA AR B
PEHEAR BRI SHE o QAT I 8 4G E IR IR,  RARASAT & AT B I BAT R E TR AR 40K
Vs, B AR T IR AR K, iR B AT EIRR . BLsh, HAT9URARHN & i T
SHEIAE EMIAMRI T AR, R 73Rk et & ok, A s MR EFEENA
SRUEUR, T R B ) 28 KA LR AE 24 DR RO BN KA R 75 T 20 LA — AN T T

E&WE

SRV 7548 K22 AR QBT Il 2R 0 H (2022103040232, 202210304099 i T 38 K 7 DR 2 A3 245 W 18 5 <
(KFIN2206. KFIN2211)f)3H5.
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