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ABSTRACT. Water soluble ZnS nanocrystals were synthesized by capping the surface of the nanocrystals
with valine and alanine molecules, which are structurally simple and bio friendly amino acids. The obtained
ZnS nanocrystal powders were characterized by XRD, HR-TEM, and EDXS spectroscopies. The measured
particle sizes by HR-TEM images were in the range of 3.3 to 3.6 nm. In addition, the surface capping amino
acids molecules were characterized by FT-IR and FT-Raman spectroscopies.
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Fig. 1. Structures of (a) Valine and (b) Alanine.
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Fig. 3. Energy Dispersive X-ray Spectroscopy (EDXS) diagrams: (a) ZnS(Val) and (b)ZnS(Ala).
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Fig. 4. XRD pattern diagrams: top (ZnS(Val)), middle (ZnS(Ala)), and bottom (bulk ZnS, wurtzite).
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Fig. 5. FT-IR spectra: (a) free Valine(dot)/ZnS(Val)(solid) and (b) free Alanine(dot)/ZnS(Ala)(solid).

Journal of the Korean Chemical Society



Valine ¥ Alanine ¥AF2 37 2|5 4842 ZnS v=ix}e] 4] 2 EAJ A

509

Table 1. FT-IR and Raman data summary (v = stretching, & = bending, ® = wagging, p = rocking, Lat = lattice vibration)

FI-IR (cm'l)

FT-Raman (cm'l)

ZnS(Val)

3100(vNH), 2959(vCH), 1563(vCO), 1410
(3 CH3), 1105(vCOO0), 1018(p CH3), 903(e
NH), 783(v C-COO)

2960, 2930, 2915(vCH), 1612br(vCO),
1425(3 CH3), 1327(p CH3), 1127(vCOO),
939(wNH), 355(ZnS), 219(ZnS)

[Zn(val),(H,0)]"

3157(vNH), 2966(vCH), 1585(vCO), 1396
(p CH3), 1110(vCOO0), 772(v C-COO)

2966, 2923, 2911(vCH), 1610br(vCO),
1454(3 CH3), 1328(p CH3), 1152(vCOO),
948(wNH), 646, 540(v C-CO0), 187(Lat)

Free Valine'

3250(vNH), 2931(vCH), 2628(vNH), 1562
(vCO), 1504(5 NH), 1392, 1328(p CH3),
1177(vCOO0), 948(wNH), 823, 776, 716(v
C-CO0)

2996, 2968, 2947(vCH), 1618(vCO), 1452
(5 CH3), 1396(p CH3), 1271(5 C-H), 1190
(vCOO), 947(wNH), 848, 775(v C-COO),
132(Lat)

ZnS(Ala)

3072(vNH), 2971(vCH), 1575(vCO), 1454,
1410(3 CH3), 1365(p CH3), 1105(vCOO),
852(v C-COO)

2937, 2932(vCH), 1599br(vCO), 1458,
1427(3 CH3), 983(wNH), 857, 636(v C-COO),
354(ZnS), 225(ZnS)

Free Alanine"

3392(vNH), 2985(vCH), 2598(VNH), 1585
(vCO), 1451, 1408(3 CH3), 1352, 1307 (p CH3),
1238(3 CH), 1149(vCOO), 919(wNH), 850,
768(v C-COO)

2986, 2932(vCH), 1482, 1461, 1412(5 CH3),
1359, 1308(p CH3), 1015(vCOO), 852(v
C-CO0), 646, 543, 408, 284, 148(Lat)
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Fig. 6. FT-Raman spectra: top (ZnS(Val)), middle ([Zn(val),(H,0)]), and bottom (free valine).
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Fig. 7. FT-Raman spectra: top (ZnS(Ala)) and bottom (free alanine).
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