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ABSTRACT. Background. It was previously shown that the evaporation of a salt solution prepared on water with a positive
electrical potential is accompanied by the formation of cubic or rhombic crystals, and the evaporation of a salt solution pre-
pared on water with a negative electrical potential is accompanied by the formation of needle-like or plant crystals (the last
phenomenon is called arborization or ferning). It was also shown that cubic or rhombic crystals are formed on positively
charged surfaces, whereas needle crystals are formed on negatively charged surfaces. Objective. The aim of the work was to
test the hypothesis of the crystallization of living matter. Results. The data confirming the validity of the hypothesis of crys-
tallization of living matter, at least in relation to plants. Using the described relationships, it is possible to control the shape of
the formed crystals. So, by varying the electrical potential of the water used for preparation of salt solutions and using differ-
ent surfaces, it is possible to obtain crystals of different shapes. Look particularly impressive crystals that have formed after
evaporation of a solution of CuSOj. It should be also noted that these dependences are observed not only for the salt crystals,
but for some of the metals. The results presented in Figures 3-6 will undoubtedly be attractive to researchers who accept the
hypothesis of crystallization in living matter: these researchers suggest that crystallization is the link between living and non-
living matter. In any case, the examples of arborization of salt crystals demonstrated here are so expressive that one can doubt
that the morphological characteristics of plants are determined exclusively by their genotypes. It can be also expected that the
results will be useful to all physiologists and medics, who use the arborization for the diagnosis, including ophthalmologists

and neuroscientists. Conclusion. The hypothesis of crystallization of living matter is not unfounded.
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Introduction

It was previously shown that the shape of the
crystals formed after evaporation of salt solutions
depends on the sign of the electric potential of the
water used for preparing such solutions. It has been
particularly shown that the evaporation of salt solu-
tions with positive electric potential is accompanied
by the formation of cubic crystals (Fig. 1, left) and
the evaporation of salt solutions with negative elec-
tric potential is accompanied by the formation of
needle-like crystals (Fig. 1, right) [1, 2].

It was also shown that the shape of salt crystals
depends on the sign of the electric charge of the sur-
face on which salt crystals are formed. It has been
particularly shown that cubic or rhombic crystals
formed on positively charged surfaces (Fig. 2, left),
while the needle-like crystals are formed on nega-
tively charged surfaces (Fig. 2, right) [1].

These correlations have been very productive
for the explanation of certain phenomena, the nature
of which remained unclear for a long time. In par-

ticular, these correlations were previously used suc-
cessfully to explain the nature of the polymorphism
of crystals, underlying one of the methods of medi-
cal diagnosis [1].

The same correlations are analyzed here in the
aspect of the hypothesis of crystallization of living
matter [3-5].

Aim

The aim of the work was to test the hypothesis
of the crystallization of living matter.

Methods

Water with a positive electrical potential re-
ceived at the bubbled oxygen or by passing through
a pad of silica gel [6]. Water with a negative electri-
cal potential received at the bubbled hydrogen or by
passing through a pad of activated carbon [6]. The
electric potential of water and water solutions was
measured as the potential sedimentation [7]. Salts
and sorbets were purchased from Ukrreachim
(Ukraine).
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Fig. 1. Left: the rhombic crystals formed upon drying of an aqueous solution of KH,PO, prepared on the water with positive
electric potential. Right: the needle-shaped crystals formed upon drying of an aqueous solution of KH,PO, prepared on the wa-

ter with negative electric potential [1, 2].

Fig. 2. Left: These are the small cubic crystals formed on positively charged surface of activated carbon, pre-wetted with a
solution of NaCl. Right: These are the needle-shaped crystals formed on negatively charged surface of silica gel, pre-wetted
with a solution of NaCl; in this case, the interlacement of acicular crystals forms a kind of wool [1].

Results and discussion

Using the described relationships (fig. 1,2) [1,
2], it is possible to control the shape of the formed
crystals. So, by varying the electrical potential of the
water used for preparation of salt solutions and using
different surfaces, it is possible to obtain crystals of
different shapes. Look particularly impressive crys-
tals that have formed after evaporation of a solution
of CuSO, (fig. 3-5).

It should be also noted that these dependences
are observed not only for the salt crystals, but for
some of the metals (fig. 6).

The results presented in Figures 3-6 will un-
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doubtedly be attractive to researchers who accept the
hypothesis of crystallization in living matter: these
researchers suggest that crystallization is the link
between living and non-living matter [3-5]. In any
case, the examples of arborization of salt crystals
demonstrated here are so expressive that one can
doubt that the morphological characteristics of
plants are determined exclusively by their geno-
types.

It can be also expected that the results will be
useful to all physiologists and medics, who use the
arborization for the diagnosis, including ophthal-
mologists and neuroscientists [8-10].
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Fig. 3. These are the types of crystals that may have formed on the horizontal glass surfaces after evaporation of CuSO,4
solutions, prepared on the water with positive (left) and negative (right) electric potential.

Fig. 4. Here vegetal-like crystals are shown that can be formed on horizontal glass surfaces after evaporation of CuSO,4
solutions prepared on water with a negative electrical potential.

Fig. 5. There are plant-like crystals that can form on the surface of the paper after evaporation of the solution of CuSQOy,
prepared on the water with negative electric potential.

Fig. 6. This is the powder of metallic copper at the
boundary of aqueous solutions with positive
(above) and negative (below) potentials.
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Conclusion

Morphological features of plants can be deter-
mined not only by their genotypes, but also by con-
ditions that affect the arborization of the internal
contents of plants.

By changing the electrical potential of the ex-
ternal and (or) internal environment of growing
plants, one can influence their morphology.

Further research perspectives

Based on the obtained results, we need to try to
explain why the spatial orientation of the surface
affects on the shape of the crystals that form on this
surface (fig. 7).

The explanation of this phenomenon may be
important for morphology, in general.

Fig. 7. There are the crystals formed after evaporation of Na,SO, (left) and CuSO, (right) solutions prepared on the un-
charged waters. Rhombic crystals can be formed on a horizontal surface, and plant-like crystals can be formed on the vertical

surface of the same vessel.
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IusoBapenko FO.B. ApGopu3anis conb0BUX KpHCTadiB B acnekTi MopdoJiorii pocauH.

Pedepat. Panime Oyno mokasaHo, 110 BUIIAPOBYBAHHS PO3YHMHY COJIi, IPUTOTOBAHOTO HA BOI 3 TO3UTHB-
HUM €JIEKTPUYHHUM IOTEHIIaJIOM, CYIIPOBO/IKYETHCSI YTBOPEHHIM KyOiYHHX a00 pOMOIUYHMX KPHCTAJIB, a BUIIa-
POBYBaHHS PO3YMHY COJIi, IPUTOTOBAHOTO HA BOJI 3 HEFATHBHUM €JIEKTPUYHHUM MOTEHIIIAIOM, CYIPOBOIKYEThCS
YTBOPEHHSM TOTYacTHX ab0 AEpeBOIMONIOHNX KPUCTATIB (OCTAaHHE SBHINE HA3MBAETHCS apOopu3alis abo ¢eHo-
MeH manopoTi). Takox Oyio moka3aHo, mo KyOidHi abo poMOidHI KPHCTaIH YTBOPIOIOTHCS HA TIO3UTHBHO 3apsi-
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JUKEHHX TOBEPXHSIX, TOJI SIK TOJIYACTi Ta AepeBONoMiOHI KpucTanu (GOpMyIOThCS HAa HErATHBHO 3apsKEHHUX MO~
BepxHsX. Mera poOOTH - epeBipKa rinoTe3n Kpucraiizailii »uBoi pedoBuHH. OTPUMAHO JaHi, 10 MiATBEPIAKY-
I0Th CIIPaBE/JIMBICTh TIOTE3U NPO KPUCTANII3ALiI0 )KUBOT PEYOBHHH, IPHHANMHI BiTHOCHO pocinH. Bukopucro-
BYIOYH OIMCaHI CITiBBIHOLICHHS, MOKHA YIPaBIIsITH (OPMOIO yTBOPIOBaHMX KpHUCTalliB. TakuM 4MHOM, 3MiHIO-
I0YH €JIEKTPUYHUH MMOTEHIian BOAW, BUKOPUCTOBYBAHOI ISl IPUTOTYBAaHHS COJILOBHX PO3YHMHIB 1 BAKOPUCTOBY-
1041 Pi3HI OBEPXHi, MO’KHA OTpUMATH KpUCTaIH Pi3HOI hopmu. CItig TaKOXK 3a3HAUYNTH, IO LI 3AJICKHOCTI CHO-
CTEpIraroThCs He TUIBKHU JUISl KPUCTAJIIB COJI, ajie 1 Ayt esKuX Metatis. [IpecraBiieHi pe3ysibTaTd MOXyYTh OyTH
IIKaBUMHU JUTSL JOCJIIHUKIB, SIKi IIOTOJSTHCS 3 TIOTE3010 KPHUCTaJIi3alii B KMBIH MaTepii: i JOCTITHUKH NPUILY-
CKalOTh, 110 KPHUCTAIII3ALliS € CIIOTYYHOIO JJAHKOKO MiX KHBOIO i HEXXHBOIO PEIOBHHOIO. Y OYAb-TKOMY BHIAIKY
HaBeleHI TYT IMpUKIamu apOopi3allii KpUCTalliB COJIi HACTUIBKH BHpPa3Hi, [0 MOXKHA CYMHIBaTHCS B TOMY, IO
MOP(OJIOTiuHI XapaKTEePHCTUKH POCIMH BU3HAYAIOTHCS BHKIIOYHO iX FeHOTHUNAMH. MOXKHa TaKOX OYiKyBaTH,
110 pe3yJbTaTy OyAyTh KOPHCHI BCiM (hizionoram i MequKam, siki BAKOPUCTOBYIOTh apOOpi3allito sl 1iarHoCTH-
KH, BKIIOYat04d 0(TaIbMOJIOTIB 1 Helipo0iosoriB. TakuM YHHOM, TIlTOTE3a MPO KPUCTAII3ALII0 KUBOI PEUOBHHHU
He € 0e3MiICTaBHOIO.
Kuro4oBi ciioBa: conboBi KpucTaiu, apoopu3aiiisi, GeHOMEH ManopoTi, KpUCTAI3allis )KUBOT MaTepil.

IMuBoBapenko F0.B. Ap6opu3anus cojieBbIX KPUCTANIOB B acniekTe MOP(0J0ruu pacTeHui.

Pedepar. Panee ObuT0 MOKa3aHO, YTO HCIIAPEHUE COJIEBBIX PACTBOPOB, IPUTOTOBJICHHBIX HA BOJIE C IOJO-
JKUTETBHBIM JJIEKTPHUECKUM ITOTEHIIAJIOM, COMPOBOXAaeTcs 00pa3oBaHHEM KyOMUYECKHX HIIM POMOOBHIHBIX
KPHUCTAJUIOB, a MCMApEHHE COJEBBIX PAaCTBOPOB, IPUTOTOBICHHBIX Ha BOJE C OTPUIATEIBHBIM DJICKTPUICCKUM
MTOTEHIINAJIOM, COTIPOBOXKIAETCS 0Opa30BAHNEM WTIIOBHIHBIX MM IPEBOBUAHBIX KPHUCTAIUIOB (TIOCIETHEE SIBIIC-
HHe Ha3bIBaeTcs apbopu3zanus win (eHOMEH NarnopoTHHKa). Takke ObUIO MOKa3aHO, YTO KyOMYEeCKUe MM POM-
OGoBHIHBIE KPUCTAJUIBI 00OPa3yIOTCS Ha MOJOXHUTENBHO 3apsDKCHHBIX IMOBEPXHOCTSAX, a WUIJIOBUAHBIC UM HUTE-
BUHBIE KPUCTAJUIBI — HA OTPHUIIATEIBHO 3apsSHKEHHBIX MTOBEPXHOCTAX. L{enb paboThI - mpoBepKa TUIOTE3bI O KPH-
CTajlJIu3anuu JKUBOM MaTtepuu. HOJ’Iy‘ieHI)I JaHHBIC, MMOATBEPKAAIOIINC CIIPABEAJIMBOCTD TUIIOTE3bI O KPUCTAJLIIN-
3allMM JKUBOW MaTepuu, MO KpailHei Mepe, OTHOCUTENbHO pacTeHuil. Mcmonb3ys onucaHHbIe COOTHOIICHUS,
MOJKHO YIPaBJIsATh (POPMOI 00pa30BaBIIMXCSI KPUCTALIOB. TakuM 00pa3oM, U3MEHSS AIEKTPHUSCKUI TTOTSHIIH-
aJT BOJBI, HCIOJB3yEeMOM JUIS MPUTOTOBICHHS COJICBBIX PACTBOPOB M HCIIONB3YS Pa3HBIC MOBEPXHOCTH, MOXKHO
MOJYYUTh KPUCTAJUTBI pa3Hoi (opMbl. Clenyer TakkKe OTMETUTh, YTO 3TH 3aBUCHMOCTH HAOIFOAIOTCS HE TOJb-
KO JUTSL KPUCTAJUIOB COJIH, HO W JUIT HEKOTOPBIX MeTaJUIoB. [IpencTaBieHHbIC pe3yIbTaThl MOTYT OBITh HHTEPEC-
HBIMH U MCCTIeIoBaTeNel, KOTOPBIE COTJIACSATCS C THIIOTE30H KPUCTAJUIM3AlUH B )KUBOM MaTEepPHH: 3TU HCCIIe-
JIOBATENH MPEAIIONATraloT, 9YTO KPUCTAJUIN3AIUS SIBIIIETCSI CBA3YIOIIMM 3BEHOM MEXKIy JKUBBIM M HEXHBBIM Be-
IECTBOM. B 11t000M ciiydae mpuBejieHHbIE 31eCh IIPUMEPbl apOOpHU3aLMH KPUCTAIIIOB COJIM HACTOJIBKO BBIPA3H-
TENBHBI, YTO MOKHO COMHEBATHCS B TOM, YTO MOP(HOJIOTHYECKUE XapaKTEPUCTUKN PACTEHHH OMPEIEIISIOTCS HC-
KJIFOUUTENBHO MX FCHOTUIIaMU. MOXKHO TaKkkKe OXHIaTh, YTO PE3yJbTaThl OyIyT MOJE3HBI BCEM (PH3HOJIOraM H
MeIMKaM, KOTOPBIC UCIIOJIB3YIOT apOOpH3aIIHI0 ISl JMArHOCTHKH, BKJIFOYas 0TaIbMOJIOrOB U HEHPOOHOJIOTOB.
Takum 006pa3oM, TUTIIOTE3a O KPUCTAIUTM3ALMH KHBOT'O BEILIECTBA HE SBJISIETCS] OE€30CHOBATENBHOIA.

KuroueBble ¢JI0Ba: COJICBBIC KPUCTAIUIBI, apOopu3aiusi, HEHOMEH ManoOPOTHUKA, KPUCTAJUIU3ALUS KUBOH
MaTepHH.
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