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Abstract

UV, VIS, MIR, IR and Raman spectra have been studied for zinc cyanide molecule Zn (CN
)2, in wide range (40000 -600 cm ') and specially in MIR-IR range.Assignment was achieved
for the fundamental vibrational bands of Zn (CN )2 to symmetry stretching U1 (A1) anti —
symmetry stretching U3 (Bl) and bending U2 (Al) where all these bonds are non-
degenerate, and though it has activity in IR and Raman and which explains the weakness in
symmetry of this molecule, the fundamental bonds for the molecule is Centered at these wave
numbers:

(3800, 3745, 3552, 3278, 3181, 2891, 2391, 1700, 1635, 1250, 1136, 95 cm ™)

The UV and Visible spectra of the Zn (CN )2, shows band centered at (228, 267.2 nm)
corresponding to (45859, 37425 cm ') being due to the electronic transition (r — *) and (300
334) nm, (33333, 25940) cm ! being due to the electronic transition (n - ©*).

Keywords: Zinc cyanide, factor group analysis, vibrational spectroscopy, UV/Vis and IR
spectroscopy
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Zn (CN)2 s Al

Symmetry type Frequency cm ™

Assignment (species) Wave length Observed | Calculated Activity
(nm)

U1 Al 1384.89 IR* + R*
02 Al 459 IR* + R*
U3 Bl 2216.21 IR* + R*
U1+302 Al 2630 3800 3764 IR* + R*
201 +202 Al 2670 3745 3698 IR* + R*
304 + 03 Bl 2815 3552 3596 IR* + R*
U1 +402 Al 3050 3278 3225 IR* + R*
202+ 03 Bl 3150 3181 3136 IR* + R*
U1 +302 Bl 3460 2891 2762 IR* + R*
U1 +202 Al 4180 2391 2302 IR* + R*
03 Bl 4340 2300 2216.21 IR* + R*
U3-02 Bl 5900 1700 1757 IR* + R*
U1-402+03 Bl 6110 1635 1749 IR* + R*
0U3-01+02 Bl 8000 1250 1291 IR* + R*
03-0U1+02 Bl 8800 1136 1291 IR* + R*
202 Al 10510 951 918 IR* + R*
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Wave length (nm) Wave number cm ™! Assignment
228 45859 T — ¥
267.2 37425 T — ¥
300 33333 n— *
334 25940 n — m*
446.7 22386 n — m*
108, Gala
01+ 202 AlA%=A1
U3_U1+ 128 Bl'Al'Al = BI'A]. - Bl
204 AL = A
3U4+U3 B%Al — Bl-Al = Bl
P JCBRE
Point Group Vibrations (Excited) Resultant States
A;.B4 B,
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