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XXVI Kongepenuuja Cprickor kpucTtanorpadckor ApyTea

JA JIK CY YI'JIOBU MOJIEKYJIA BOAE Y KPUCTAJIHUM
CTPYKTYPAMA IIOY3J1AHU?
YAPYXKEHA AHAJIN3A KEMBPUUKE KPUCTAJIOI'PA®CKE
BA3E IIOJATAKA U AB-INITIO IIPOPAYYHA.
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Mornekyn Bofie je CBeNpUCYTaH y NMpUpoau. 300T MonapHe CTPYKTYpe U CIOCOOHOCTH
BOJOHHYHOT BE3MBAMa, MOJIEKYJH BOZAE WTpPajy BAKHY YJIOTY y MHOTUM >KHBOTHHAM
MpoleCHMa, Ka0 M y MAaKOBalky KPUCTATHUX CTPYKTypa MAaMX MOJIeKysa. ToKoM
NPOTEKIINX [ELEHHja, CTPYKTypa MOJIEKyJia BOJE WHTEH3MBHO je mpoydaBaHa [1,2].
VYr1BpheHo je ma cioboaHu MoieKys Boae y racHoj ¢asu mma yrao sese (H-O—H) ox
104,52 £ 0,05° [3], nok je yrao Bese koI KpUCTaTHUX XuzapaTa u3 puiie o 40 cTpykrypa
peLIeHHX HEyTPOHCKOM JU(PAKLHOHOM aHAIN30M y pacrioHy ox 102,50° mo 115,25° [4].
IpopadyHH NOTEHIMjaTHAX MOBPIIMHA CIIEKTPOCKOICKUX €Hepruja Mokaszall Ccy na
paBHOTEXHA CTPYKTypa MoJieKyJia Bozie uMa yrao Bese ox 104,501 = 0,005 [5].

VY O0BOM MCTpaXkMBakby, aHAIU3UPAIM CMO CTPYKType, apXuBupaHe y KemOpuukoj
Kpucrasorpadckoj 6a3u nogaraka, koje campxe BoAy M U3BPLUIUIM ab-initio IpopavyHe
3a pa3yIMuiTe yIJIOBE Be3€ y MOJIEKYJTy BOJE.

Pe3ynratn aHanuze CTPYKTypa Koje Cy pellieHe HEyTPOHCKOM W PEHIreHCKOM
I pakoHoM aHanmu3oM ca R ¢daktopom < 0,1 mokazanu Cy Ja TOCTOjU BeJMKa
HECarJacHOCT BPeNHOCTH YIJIOBAa Be3e Of HieanHe/mx. Haume, omcer yria Bese y
HEYTPOHCKH PEIIeHNM CTpyKTypama je 79,76—141,64°, nok je y peHAreHCKH pelIeHuM
crpykrypama 17,03—180,00°. M3padyHaBameM KpHBE TOTEHLIHMjalIHE EHEpruje ca
MPOMEHOM yTJIa Be3e MOKa3aHo je Jia Cy YTJIOBH Be3e M3BaH orcera of oko 93,0-116,0°
OPUWINYHO CyMmbUBU. CXOIHO TOME, TO O JOBENO Yy MUTawme HajMawme 15% peHareHcku
pEIIeHNX CTPYKTypa Koje CaapiKe YIUTHE TeOMETpHje MOJIEKyJIa BOTIE.
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Water molecule is omnipresent in nature. Due to polar structure and ability for hydro-
gen bonding water molecule plays important role in many life processes as well as in
packing of small molecules crystal structures. Over the past decades, the structure of
water molecule has been intensively studied [1,2]. It has been found that a free water
molecule in gas phase has the bond angle (H-O-H) of 104.52 + 0.05° [3], while the bond
angle of crystalline hydrates from over 40 structures solved by neutron diffraction analy-
sis is in range from 102.50° to 115.25° [4]. Spectroscopic potential energy surface based
calculations showed that equilibrium structure of water molecule has the bond angle of
104.501°+ 0.005 [5].

In this study, we performed an analysis of water containing structures archived in
Cambridge Structural Database (CSD) as well as ab-initio calculations on a range of
bond angles of water molecule.

Results of analysis of structures solved by neutron as well as by X-ray diffraction
analysis with R factor < 0.1 showed that there is a large discrepancy of the bond angle
values from the ideal one(s). Namely, the range of the bond angle in neutron solved struc-
tures is 79.76—141.64° while in X-ray solved structures is 17.03—180.00°. By calculating
the energy protentional curve of the bond angle change it is shown the bond angles be-
yond the range of ca. 93.0-116.0° are rather doubtful. Accordingly, it would lead to at
least 15% of X-ray solved structures that contain questionable water molecule geome-
tries.
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