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AHoTauis. ¥V npezcrasieHiii po6o-
Ti IOKa3aHO AKTYalbHICTh YIOCKOHAJICHHS
TEXHOJIOTT KOHIUIIIOBAaHHS BOIY IUIIXOM
COpOLIIfHOrO OYHMIICHHS JUISl BUPOOHHIITBA
JiKepo-ropiayaHoi mpoxykuii. BuBueHo
Cq)eKTHBHiCTB 3aCTOCYBAHHA AKTHUBHOT'O
Byrinna mapku Silcarbon K1810, Silcarbon
K835 rta Silcarbon K814 mix wac koumui-
FOBAHHS BOJIU /ISl aJIKOTOJIbHUX BUPOOIB.

KurouoBi caoBa: Boja, Byrims,
AKTUBHICTb, e(EKTUBHICTb, KOHIMIIIOBaH-
Hsl, TOKa3HUKHW ﬂKOCTi

AHnHoTanusi. B mperncraBneHHON
paboTe MOKa3aHO aKTyalbHOCTh YCOBEp-
LICH-CTBOBAHMUSI TEXHOJIOTHH KOHIHIIHOHH-
pOBaHHUSI BOABI IyTe€M COPOLHOHHON OYH-
CTKH BOABI Ul HPOU3BOACTBA AJIKOTOIb-
HOI npoaykuun. M3ydena 3¢ppexTuBHOCTD
HCIIOJIB30BAHMS  AKTHBUPOBAHHOIO  YIJIA
mapku Silcarbon K1810, Silcarbon K835 ta
Silcarbon K814 Bo BpemMs KOHANLIHOHHPO-
BaHWMS BOJIbI IS AIKOTOJIBHBIX H3/ICIHH.

KiroueBble ci10Ba: BOIa, yroib,
AKTUBHOCTb, S(P()EKTHBHOCTb, KOHHUINO-
HH-POBaHUE, II0KA3aTeIH KauecTBa

V]IK 663.6, 628.16.081.32, 628.16.162.1

AKTHUBHE BYT'IJLJISA Y BOJAOTI'OTY-
BAHHI JIJIsI BUTOTOBJIEHHSA HAIIOIB
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TaHOJICHITHYHI BJIACTUBOCTI JIKEPO-TOPIITYAHOI MPOJLY-

CyvacHuil PO3BUTOK JIIKEpO-ropiayaHoi ramysi

KIii, if cTifiKkicTh mij yac 30epiranHs.

Ximisa xap4yoeux npodykmie i mamepianie. Hoei sudu cuposuHu

3aCTOCYBaHHs HaiOiMbII eEKTUBHUX CIIOCOOIB BHUJIA-
JIeHHs1 3a0pyTHEHb 3 BUXIIHOI IPUPO/IHOT BOIM.

OcTaHHIM YacoM ycCi 3aX0QM Ha BITYM3HIHUX
JKEpO-ropilyaHuX 3aBoJax OyJM CIPAMOBAHI B OCHO-
BHOMY Ha BHJAJICHHs OpraHiuHux 3a0pyjaHeHb 6ioso-
TiYHOTO MPUPOAHOTO MOXOKEHHs. MiX TUM B 3B’SI3KY
3i 30UIBIICHHAM 3a0pyHEHb JUKEPEN BOJAONOCTAYaHHS
MOOYTOBUMH Ta NPOMHUCIOBUMH CTiYHHMH BOJAMH
CIIOCTEPIraeThCs MiJBUIICHHS BMICTY OpraHiYHMX pe-
YOBHH, SIKC XapaKTCPU3YEThCSI MOKA3HUKOM OKHCHIO-
BaHOCTI Box [1-4].

3rigHo 3 BUpoOHHYMM TEXHOIOTIYHUM perjia-
MEHTOM Ha BHPOOHHITBO TOPLIIOK 1 JIIKEPO-TOPLITYaHIX
naroiB TP YV 18.5084-96 BojororyBaHHsI Ha JiKepo-
ropilyaHOMYy TiAIPHEMCTBI Tiepenbavae OJIOKH: Mexa-
HiYHOTO (BiNbTPYBaHHS, 3HE3aTI3HEHHS Ta JEMaHTaHa-
1ii, copOLiifHOrO OUMINEHHS Ta JeMiHepaisarii, Kopu-
TyBaHHSI Ta ONTHMI3allii OPraHONCHTHYHNX OKa3HHKIB
Ta MAcOBOI KOHLEHTpALIT XJIOPHUIIB, CyIb(haTiB, Tiapo-
KapOOHATIB, HATPIIO, KANiIO, SIKi B OCHOBHOMY (opMy-
IOTh CMAKOBI BJIACTHBOCTI TEXHOJIOTIYHOI BOJIH, a BijI-
TaK — i JIIKepO-ropiTyaHoi MpoIyKIil.

Biiok copOLiifHOrO OYHMINEHHS BOJM aKTUBHHM
ByriusiM (AB) € HalOinbII 3aCTOCOBYBAaHUM JUIS:

— MOKpAIIAHHS CMAaKYy, 3allaxy Ta 3MCHIICHHS 3a0ap-
BJICHOCTI BOJIH;

— BHJAJISHHS 3 BOJHM PO3YMHECHUX OPTaHiYHUX Pedo-
BUH;

— BHJAJISHHS aKTUBHOTO XJIOPY Ta XJIOPOPraHiYHHX
PEUYOBHH;

—  BHJAJSHHS 3aJ1i3a, MApraHIo0, a30TOBMICHHX CIIO-
JyK Ta {HIIMX TOKCHYHHX CJIEMCHTIB.

OJHaK, OJHOYACHO 3 BHCOKHM €()eKTOM OYH-
LICHHsI BOJM BiJl OpraHivHux aomimok, AB mosxe min-
BUIIYBAaTH TBEPJICTh, JIY’KHICTb, MAcOBY KOHIICHTPa-
uito kapOoHaTiB, oprodocdaTi, CHITIKATIB y MiATOTOB-
neniit Bogi. Lle MOXXe HeraTMBHO BIUIMBATH Ha SIKiCTh
TOTOBOI MPOMYKIii, B AKili YTBOPIOIOTECSA OCAJM Ta IMO-
ripuryiolThest (i3MKO-XiMiYHI Ta OPraHONENTHYHI MO-
Ka3HUKH FOPLIOK, TOPLIOK OCOOIMBUX Ta HAIOIB.

BuuieBukiaeHe BKasye Ha HEOOXIAHICTH yio-
CKOHAJIIOBATH ICHYIOYI TEXHOJOTIYHI CHOCOOU OYH-
IIEHHS BOJM JUIA HPHUTOTYBAaHHS JiKepO-IOpiIdaHoi
TIPOTYKITii.

OrJasia jitepatypu

noTpedye BUPILICHHS 3a/1a4, OB S3aHUX 31 3MEHIICH-
HSIM JIOMIIIOK Y FOPLJIKax Ta JIKepo-ropiluaHux Haro-
sIX, SIKi OTPAILIAIOTH y TOTOBY MPOAYKILIO 31 CIIUPTOM
CTUJIOBUM PEKTH(IKOBAaHMM Ta BOIOK MHTHOIO. Bix
CKJIaJly Makpo- Ta MiKpOJOMILIOK BOJHM 3aJeXKaTh Op-
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IlocranoBka npod/ieMu Ta ii 3B’ 130K 3 HAHBAKIM-
BilINMH HAYKOBHMH T4 NPAKTHYHHMH 3aBIAHHAMHA

[TigBHIIEHHST BUMOT 10 SIKOCTI IiATOTOBJIEHOT
BOAM JUI JIIKEPO-TOPITYaHOTO BHPOOHHITBA BHMarae
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Ha 1eit yac [ BUPIIICHHS IOCTaBJICHOTO 3a-
BAHHs COpOIiifHE OYHMINEHHS € OJHMM 3 HaiOiIbII
edexTuBHNX. JIna COpOMiHHOTO OYMINEHHS BHKOpPHC-
TOBYIOTb COPOEHTH 3 PO3BHHEHOIO 200 crenudivHoO
MOBEPXHEI0 IPUPOIHOro abo IITYYHOTO MOXOMIKCHHS:
iOHITH, aKTHBHE BYTLILIS, HEoiTH ToIo [6,7].

ITig wac axcopOuii 3 BOIHM BUIAISAIOTHCS B OC-
HOBHOMY MOJIEKYJI OPTaHiYHUX JOMIIIOK, a TaKOX
TIOMIIMKIIIYHI apOMAaTHYHI BYTJIEBOHI, HAQTONPOIYK-
TH, XJIOp- Ta (ocdopopraHiyHi CIONYKH, KOJOimHI
YACTKH 1 MIKpO3aBHUCI. AKTHBHE BYTULIS TAKOXK BHKO-
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PHUCTOBYETBCSI SIK KaTasi3aTop PO3KIafaHHs aKTHBHOTO
XJIOpY i 030HY, SIKI MOJKYTb MIiCTUTHCS y BOJI [8].

AB — mopucTuii ByrneneBuii MaTepiai, 3 po3-
BHHYTOIO IIOPHCTOI0 CTPYKTYPOIO Ta BHUCOKOIO COPO-
UiHOI0 AKTHBHICTIO. 3a CTPYKTYPHHMH XapakTepuc-
THKaMd AB BIIHOCATb 10 TpyNH MIKPOKPHCTaIiYHHX
PI3HOBHIIB BYIJICLIO, IO CKJIANAETHCS 3 rpadiToOBHX
KpHCTATIiTiB Ta amopdHoro Byriero. Ll HeoxHOpinHA
Maca i BU3Ha4a€e CBOEPiJIHY TIOPHCTY CTPYKTYpy AB, a
TaKOX HOTO ajcopOmiiiui i Bisuko-mexaHiuHi BIaCTU-
Bocti. HasBHicTh XIMIYHO B’SI3aHOTO  OKCHIC€HY
B CTPYKTYpi AB yTBOpIOE MOBepxHEBi XiMi4Hi Criomy-
KA OCHOBHOTO a00 KHCIOTHOTO XapaKTepy, 3HAuHO
BIUIMBAE Ha #oro ajacopOuiiini Biactusocri [8].

TTopucra crpykrypa AB XapakrepusyeTbcsi Ha-
SIBHICTIO PO3BHHEHOI CUCTEMH TIOP, SKi KJIacHDIKyIOTh
3a po3MipaMm Ha MiKPOTOPH, ME30MOPH Ta MaKpOIo-
pu. PosBunena mopucra CTpyKTypa i BUCOKA COPOLIiii-
Ha aKTUBHIiCTH AB CrpusiioTh e()eKTHBHOMY OUYHIICH-
HIO BOJM BiJI TEXHOTCHHHUX JOMIIIOK, 3araxiB i mpuc-
MaKiB.

Ancop6uiiini BracTHBoCTi AB OLIHIOIOTBCS 3a
KiJIBKICTIO MOJICNIBHOI PEUOBHHH, COPOOBaHOI OXMHM-
L0 MacH BYTULIS [P BU3HAYCHUX YMOBAX JO MOBHO-
ro ioro nHacuueHHs. AzncopOuiiini BractuBocTi AB
BH3HAYAIOTHCSI MIKPOIIOpaMH, sIKi CTaHOBIATH 10 90 %
yci€i moBepxHi aKTHBOBAHOT'O BYTLIS, Ha SIKiil POTi-
KaroTh mporecu aacop6uii. OcHoBa mporecy copouii —
1le B3a€MOJis SHePreTHYHO HEeHACHYCHUX aTOMIB BYT-
JIeII0 3 MOJIeKyJIaMH ajicopOoBaHuX pedoBuH. Kparne
TIPOXOUTH COPOIisi PEUOBHH y MONEKYNIAPHiit dopmi,
ripme — B ioHHii. Hait6inem 3araneHa oninka mopuc-
tocti AB BH3HauaeThCs CyMapHHM 06’ €MOM 0P, LI0
XapaKTepu3ye CTYyIiHb PO3BUTKY mopucrocti. Cymap-
HUI 06°€M 110p — cyma 06’ €MiB MakpoIrop, MepexiIHux
mop Ta Mikponop. BoHa BHpaxaeThCA Ppi3HHIIEIO
00'eMy, sikuil 3aiiMae 1 T 3epeH BYriuisl Ta iCTHHHOTO
06'eMy ocoboBoi pedosunn AB. Kpim cymapnoro
00’eMy TIOp BaXKJIMBOIO XapaKTEPHCTHKOI AB e iioro
€MKICTb — KUJIBKICTB JIOMIIIOK, SIKi MOXKYTh OyTH BHJa-
seni 3 Bom 1 v’ abo 1 kr ancopGenty. ITicis Hacu-
YEHHS aJcCOPOCHTY JOMIIIKAMH BiH BTpavac CBOIO ajl-
copOuiiiny 31aTHicTh. AcopOuiiiHa 3aTHICTH a1cop-
OeHTiB MOKe OyTH YaCTKOBO BiJIHOBJIEHA CIIelialbHHU-
MH pO34YMHaMH Ta mapoto. Ileil mpouec Ha3HBAETHCS
pereHepartieto. Perenepanito AB gacTimne BChoro 31ii-
CHIOIOTH T1apoi0, ajle Ul BUIAJICHHS OPraHiYHHX pe-
YOBHH MPHPOHOTO MOXODKEHH el mporiec € Mano-
epexTuBHIM [1-9].

Kpim copOuiiiHoi 31aTHOCTI Ba)K/IMBE 3HAYEHHS
MatoTh (i3MKo-MexaHiuHi XapakTepucTuku AB, Taxi
siK: (pakiiiHuii ckiaa (po3Mip YacTOK), HACUITHA IyC-
THHA, MEXaHIYHa MIlHICTh, 30JbHICTh.

3a ¢opmoro i po3mipom yactok AB Moxe OyTn
MOPOLIKOBUM, 3epHHUCTHM (TOJAPIOHEHNM Ta TPaHyJIb0-
BaHUM), a TaKOK BOJOKHUCTUM. [TopomikoBe akTHBO-
BaHE BYriuIi Mae po3mip dactok Meniie Hix 0,1 mm,
3epuucti — Bix 0,5 10 5,0 MM , BOJOKHKCTI — Jiamerp
menie Hik 0,1 MM i TOBXHHY J€KiJIbKa CAHTHMETPIB.
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ITopomkoBe AB BHKOPHCTOBYIOTH OJHOKPAaTHO
710 a00 i yac KoaryJisiii BOAM HAa MICBKMX CTAHILSX
BOZIOTOTYBAHHSL.

Bosnokuucre AB mae HaiiGinbiry edekTHBHY
IUIOILY IOBEPXHi, MOXE 3aCTOCOBYBATHCS B (DLIbTPax
crenianbHoi KoHCTpyKuii. Ha chorogni BOJIOKHHCTE
AB 3HaillI0 MMPOKE 3aCTOCYBAHHS y MOOYTOBHX (i-
JBTPax OYMIIECHHS BOMIH.

V' BOIOrOTYBaHHI IIHMPOKO 3aCTOCOBYIOTH 3€p-
HHuCTe AB Pi3HOTO MOXO/KEHHS (AHTPALUTOBE, KOKO-
coBe, JepeBHe, KaM’ sSHOBYTiIbHE i T.i.), 0OpobiieHe B
CreLialbHAX YMOBAX Il yTBOPEHHS PO3BHHYTOI CHC-
Temu 1op. JIIs BUAATISHHS OPTraHiYHUX JOMIIIOK HPH-
POJIHOTO TOXO/PKEHHS B HAlll 4ac Bce OLIbII e(eKTHB-
HUMH CTaIOTh MOJIIMepHi copOuiitni matepianu [1-9].

JlepeBHe AB XapaKTepH3yeThCsi BUCOKOIO MO-
pucrictio (i 1,8 eM*/r 10 2,0 cm¥/r), mupoxuM po3-
HOJIIIOM IIOp 32 PO3MipaMH, 3HAYHO0 IIUTOMOIO MOBE-
pxuero. OpHak, UEel THII aKTHBOBAHOIO BYTULIS Mae
BHCOKY 30JIbHICTH T4 HHM3bKI MEXaHi4Hy MILHICTbH i
TYCTHHY, IO CIIPHSE 301IbIICHHIO TBEPOCTI, JIy)KHOC-
Ti, BMICTY CHJIIKaTiB, 3aJ1i3a y IiIrOTOBJICHIH BOII.

AB Ha KaM’SHOBYTUIBHIH OCHOBi Mae 3HAauHO
Kpamli TiApaBiliuHi i MEXaHiuHi XapaKTePUCTHKH, IO
J1a€ 3MOTY 3aCTOCOBYBATH i0ro B (inmbTpax 3 HEpyXo-
MUM a00 PYyXOMHM LIAPOM i Pi3HUMH ra0apUTHUMH
po3MipaMH.

AB, BHTOTOBIEHE 3 IIKAPAIYNH KOKOCOBOTO
ropixa Ma€e BHCOKY MIIHICTh, HU3bKY 30JIbHICTb, CTa0i-
JEHUH ONTHMANIBHUM TPaHyJTOMETPHYHMI CKIaj i BU-
COKY €MKICTb.

JloCIIi/UKeH s BYTJIeNeBOro rPaHyIbOBAHOT0 KOKO-
coBoro AB ¢ipmu Silcarbon

3 ypaxyBaHHSM BKa3aHOTO BHIIE, OyiH mpoBe-
JIeHi JOCHIUKEHHS BYTJICLIEBOTO I'PAHYJIbOBAHOTO KO-
kocoBoro AB ¢ipmu Silcarbon, 3aificHeno Mmopuenio-
BaHHs IPoLecy COpPOLIHOro OUHIICHHS BOJH, Birpa-
[[bOBAHO ONTHMAJbHI TEXHOJOIIYHI PEXUMH, OLIiHEHO
SKiCTb BOJH, MmigrorosiaeHoi 3rigno COY 15.9-37-
237:2005 «Boma  mimroroBneHa s JKEpO-
ropimuanoro BUpoOHuLTBA. TexHIuHI yMOBM» Ta Topi-
nox 3riguo 3 JICTY 4256:2003 «opinku i ropinku
0c00suBi. TexHiYHI yMOBUY.

O06’exTamu JIOCIiKEHb OyJIH:

— Bozia TMTHa KHIBCHKOTO MiCHKOTO BOZIOTOHY,
BOJ@ NHTHA 3 apTe3iaHCHKMX CBEPJUIOBHH, 3TiJHO 3
JCaulliH 2.4-171-10;

— AB wmapok Silcarbon K1840, Silcarbon K835,
Silcarbon K814 Ta Silcarbon K 3060 (koHTponbHMi
3pa3oK).

AKTHBHE TpaHyJIbOBaHE KOKOCOBE BYTLLIA, BU-
TOTOBJISIIOTH 3i IIKAPAIYIIH KOKOCOBHX ropixis. Ile AB
Mae BHCOKi COPOIilHiI BITaCTUBOCTI 3a PaXyHOK PO3BHU-
HEHOi CyMapHOi IOBEPXHi MOp, a TAKOX MIIHICT i
exoJtorignicTs. [10mma Mop 0AHOro rpamy KOKOCOBOTO
AB craHoBUTbH Oiblie 0JHIET THCSAYI KBAIPATHUX MET-
piB. AKTHBHE KOKOCOBE BYTiUII BHKOPUCTOBYETHCS
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JUIs BUJQJICHHS 3 BOJM XJIOPY Ta HOr0 Pi3HUX CIIONYK,
OpraHiuYHMX PEYOBHH, ra3iB i MOKpaIlye OpPraHOIeNTH-
YHI MOKAa3HUKH BOJH (IIPO30PICTh, 3amax, MPHCMaK) .

VY poGoTi BUKOPUCTOBYBAIM €KCIIEPUMEHTAIIbHI
3araJbHONPHAHATI Ta MOAU(IKOBAHI I1ijl YaC BUKOHAH-
HS pOOOTH METOJM: OpPraHoJIeHTHYHI, (i3HKO-XiMiyHi,
CHEKTPO(YOTOMETPHYHI, KaMiIAPHO-eIeKTPOhOpeTHIHI
METOJIM KOHTPOJIO SKOCTi BOJM ITHTHO{ i MiIroToBIIe-
HOI, CHPOBHHH, TOPUIOK Ta AB; Mo/eII0BaHHS, MaTe-
MaTHKO-CTATUCTHYHI — IUIAHYBaHHA Ta OOpOOJIEHHS
Pe3yIbTATIB eKCIEPUMEHTY

Boay BuxiaHy (3 MICBKOTO BOJONPOBOAY) Ta Iii-
ciist {i MiATOTOBKH aHANI3yBallM 33 OPraHONCHTHYHUMHU
MOKa3HUKaMM Ta TBEPAICTIO, JTyXHICTIO, CyXHM 3alld-
IIKOM, KaTiOHHO-aHiOHHUM CKJIaJIOM.

ITix wac mocmipKeHb (i3MKO-MEXaHIYHUX Ta
copbuiifanx xapakTepucTuk AB  BHKOpHCTOBYBamH
METOJIMKH, TIPUHHATI B XiMiKO-TEXHOJIOTIYHOMY KOHT-
pouti sikepo-ropinuanoro Bupoouuirsa [13,14].

VY npoBefeHNX TOCHIDKeHHAX OYJI0 BU3HAYEHO
OCHOBHI (i3vKo-MexaHiuHi xapakrepuctukud AB: Bo-
JIOTiCTh, HACHIIHY TYCTHHY, MEXaHI4HY Mil[HICTb, 30-
JIBHICTB, TPaHyTOMETPHYHHMI CKITa]l.

Cop6uiiini BracTuBOCTI 3pa3kis AB BuszHawamm
32 CyMapHUM 00’€MOM TIOp 3a BOJOK), aKTHBHICTIO 3@
HOIOM, KHCJIOTHO-OCHOBHI BIACTHBOCTI BYTLLISL 3a
BOJHUM HACTOEM.

JU1s IpOBEICHHS NOCHIKCHb BHKOPHCTOBYBA-
1 Boxty KHiBCEKOTO MiCHKOTO BOJOIIPOBOJLY.

Jlocai/keHHs TIPOBOAMIIM Y JTMHAMIYHOMY pe-
JKMMIi Ha yCTaHOBII, AKa BKJTIOYANA: HAMPHUH 30ipHUK
mictkictio 10 av®, Ginstp 3 AB mictkictio 1,0 av’ Ta
npuiiMabHumii 36ipHIK MicTkicTIo 10 1M,

Ipouec oumIleHHsS BOAM MaB LHMKIIYHUIA pe-
JKUM Ta CKJIAJIaBCsl 3 TAKHX MOCIIJOBHUX OIEepaiii:

— roTyBaHHs AB;

—  dinpTpyBaHHS BoM Kpizk map AB 10 MomeHTy
JIOCSITHEHHST TPAHMYHO [OMyCTHMUX 3HAYCHB
OPraHOJICNTHYHUX [OKA3HUKIB Ta MEpPMaHTaHa-
THOT OKUCHIOBAHOCTI;

—  IiQuyuIyBaHHS IIapy BiANOBIAHOTO COPOUiiHO-
ro Marepiajy HPOBOJMIN JUlsl 3a1100iraHHs iioro
37eKYBaHHS 1 BUIaIsAHHA Opyny. s mimmy-
[IyBaHHsS BHKOPHCTOBYBAIH BHXIJHY BOAY Y
BUCXIZIHOMY TOTOILI 1 CKHAQIM B KaHAII3aIilo.
KoHTposroBaHHS 3IHCHIOBAIN 33 MOKA3HHKOM
MYTHOCTI BOJIH, SIKHl HE MOBHHEH OyB MepeB-
myBaru 0,5 MF/}lMS;

—  perenepatiisi AB;

— mpomuBaHHS AB Ui BHAANCHHS 3aJUIIKIB
Opyy micist perenepattii.

IMicnsa nmpomuBanHs AB (insTp 3HOBY BKiIIOYA-
1M B poOoTy.

JU1si BCTAaHOBIICHHSI MOJKIIMBOCTI 3aCTOCYBaHHS
JociiKyBanoro AB y BogoroTyBanHi [isi BAPOOHUII-
TBA JIIKEPO-TOPLIYAHOI MPOIYKIIl OylI0 JOCIiIKEHO
(i3uKo-MexaHiuHi Ta COPOIiitHI XapaKTePUCTUKH.

OcHOBHI  (hi3UKO-MEXaHiuHi  XapaKTePHCTHKU
nociikyBannx AB HaBenieHo B Ta6u. 1.
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Ta6auus 1 — OcHoBHi i3nKo-MeXaHiUHi XapaKTePHCTHKH J0CTiKYBaHUX AB

Haszsa AB
Hassa nokasuuka Silcarbon Silcarbon Silcarbon Silcarbon
K3060 K1840 K835 K814

Hacunna rycruna, r/LlM3 440 485 480 465
Bouoricts, % 2 2 2 2
MexaniuHa Mil[HICTB, % 90 96 98 97
3onbHicTb, % 4,0 32 2,8 2,8
["paHyIOMeTpUYHUIA CKIIaJ], MM 0,5-3,0 0,45...1,0 0,5...2,5 14...2,5

BcTaHOBIIEHO, 1110 y TIOPIBHSAHHI 3 KOHTPOJIBHHM
3pa3KoM JociiKyBaHe AB mae Bunry MexaHigHy Mill-
HicTb Ha 6 — 8 % Ta MeHuTy 301bHicTh Ha 20 — 30 %,
IO CIIpHsi€ OLIBLIOMY OIOPY 10 CTHPAHHS Ta TEPMiHy
eKCIuTyarallii, He3HAYHOMY TTHJIOYTBOPEHHIO, 301Ib-

LIEHHIO KiJIbKOCTi perenepariii i 3SMEHIIEHHIO My CKO-
BOTO MEPIOAy.

CopOuiiii  XapaKTepUCTHKU  JOCIIUKYBaHUX
AB HaBesieHO B a0 2.

Ta6auus 2 — OcHOBHI cOpOUiiiHi XapaKTePUCTHKH H0CTiIKYyBaHUX AB

CopOuiiiHi XapaKTepHCTUKH
. o ) JlyxHicTb BOZHOrO HACTOIO,
Hassa Cymapunii | Kinbkicts ocno- | Kinbkicts kuc- |AncopOuiiina 3 "
. ; . X . 0,1 cM po3unHy CONISTHOT
Mmareplairy 00'eM TIop 3a BHHUX OKCHU/IB, JIOTHUX OKCHIB,| AKTUBHICTH o
3 o o xucnoru c(HCl)=
BOJIOIO, CM°/T MOJTB/M MOJTB/M 3a iooM, %
0,01 mons/qm
Silcarbon
K 3060 0,70 0,95 0,85 65 3,0
(KOHTPOJIB)
Silcarbon
K1840 0,85 1,15 0,8 85 5,0
Silcarbon
K835 0,85 1,1 0,8 78 55
Silcarbon
K814 0.90 12 0.8 78 5.5

BCTaHOBJ’ICHO, mo y HOpiBHﬂHHi 3 KOHTPOJIbHUM
3paszkom jpociimkysane AB mae B 1,2 — 1,3 pasu Gisb-
LKt 3arainbHUii cyMapHuil 06’ €M TI0p 3a BOJOIO, aJIco-
pOLiiiHY aKTHBHICTD 3@ HOOM, JIY)KHICTh BOJHOTO Ha-
CTOI0, IO MiJATBEPDKYEThCs Ounbmioo Ha 15— 25 %
KiJIBKICTIO OCHOBHHX OKCHJIiB.

Ilix yac KOHAMIIIOBaHHS BOAH AOCHIUKYBAHHM
AB BCTaHOBIICHO ONTHMAJIbHI TEXHOJOTIYHI Mapamer-
pu copOuiitHoro ounmienus (Tabun. 3), ski 3abe3nedy-
FOTh OJIePKAHHsI BOJM IiJATOTOBIICHOI, SIKICTh SKOI BiJl-
noBinae Bumoram COY 15.9-37-237:2005 ta TP V
18.5084-96.

Tabémuus 3 — ONTHMAIBHI TEXHOJIOTiYHI TapaMeTPH cOPOLIHOro OYHIIEHH s JOCTKYBaHuMHE AB

Hassa HiHiﬁHa BinnocHnit 06°eM, 06/06 AB mapku Silcarbon
TEXHOJIOTYHOT oneparii [UBHAKICTS, K 3060 K1840 K835 K814
m/ron (KOHTPOJIB)

IMigrorysanus (BiamuBanus) AB 5...10 10 10 8 8
ITignymyBanus AB BUXiIHOIO BOJIOIO 10...12 6 6 5
IIBuake pomMuBaHHS AB 15 6 6 5 5
Perenepysanns AB 3a temneparypu 130 °C, rox. - 6 6 5 5
MoKJIMBa KiJIbKICTh pereHepartii, mr. - 2 2 3 3

BeranosiieHo, 1110 MATOMUM 00°€M ITiArOTOBIE-
HOI Bozau 30iibmryerbest Ha 18 — 20 % (puc. 1), a 3a
PaxXyHOK MOKpaImeHnX (i3nKo-MeXaHidHuX Ta copo-
WIHHUX XapaKTepHCTHK JocHiKyBaHoro AB mapok
Silcarbon K835 Ta Silcarbon K814 y nopiBusiuHi 3 KO-
HTPOJIBHUM 3Pa3KOM 3MCHIIYIOTbCS BUTPATH BOJU:

— Ha migrorysauus y 1,25 pasu,

XapuoBa HayKa i TEXHOJIOTis 39

— Ha HiAMyIIyBaHHS Ta MIBHUJIKE IPOMHBAHHS y
1,2 pasn.

BcTaHoBIIEHO, 10 T 9ac MPOBEJCHHS pereHe-
PyBaHHS T0CHimKyBaHOro AB y MOpiBHAHHI 3 KOHTPO-
JBHUM 3Pa3KOM CKOPOYYEThCS TPHBATICTH IIPOIApIO-
BaHHA y 1,5 pasu, 110 Ja€ 3MOTy 3MEHIINTH BUTPATH
napu, Ipu [bOMY CTYIiHb pereHeparii 30UIbIIyeThCs
Ha 25 % (puc. 2).

3(28)%2014
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Puc. 2. 3anexuicTs crynenio perenepauii AB Bix mapxu AB Silcarbon

Anpodanisi pe3yJbTaTiB 10CTiIKEeHb

B naboparopisx kadenapu 6ioTexnonorii npomy-
KTiB Opoxinns i BuropoOctBa HYXT Ta Bimaimi Tex-
Houtorii HamoiB JIHY «YkpH/lcrupr6ionpon» Gymno
MPOBE/ICHHSI JOCIIPKEHHSI Ta anpo0aliio y10CKoHase-

HOI TEXHOJOTil BOJOMArOTYBaHHS i3 3aCTOCYBAHHSIM
AB wmapku Silcarbon.

ByIo npoBeneHo psiji eKCHepUMEHTAIbHUX JI0C-
JDKeHb, aHawi3 (i3MKO-XiMiYHUX i OPraHOJCHTHIHHX
TOKA3HUKIB Ta MOKa3aHo, mo AB 3abe3nedyroe KOHIN-
WIIOBaHHS BOAW IS JKEPO-TOPIT4aHOTO BUPOOHHIIT-
Ba (Tabu. 4 Ta puc. 3).

Tabauus 4 — Pe3y/ibTaTH KOHAMIIIOBAHHS BO/M 3 BUKOpUCTAHHAM AB

Buvoru Boga nigrorosiena 3 BUKOPHCTAHHSM AB
Hassa COY 15.9-37- Bona mapku Silcarbon
TIOKa3HHKA, 237 BUXi/HA K 3060
OJIMHMIIS BUMIPY He Gutbie (KOHT- K1840 K835 K814
poJb)
OprasosenTuyHi MOKA3HUKU
Cwmak nipu 20 °C, 6anu 0 2 0 0 0 0
3anax npu 20 °C, 6anu 0 2 0 0 0 0
3abapBJieHiCTh, rpajlyCH 5 20 5 2 0 0
MyTHICTB, MI/IM 0,5 1,0 0,15 0,05 0 0
Di3uK0-XIMIYHI TOKA3HUKH
TBepicTh, MOJIB/M 0,1 0,05 0,12 0,1 0,05 0,05
JIyKHICTh 3arajibHa, MOJIB/M’ 4,0 1,5 22 2,0 1,7 1,5
BoaHeBuii moka3HuK, oj1. 6,0...8,0 0,8 7,2 7,0 6,8 6,8
Bwmict, mr/mv’

- KapOOHaTiB HE JIOMYCKA€EThCS | HE BUSB- 2,5 0,2 HE BHSBIIC- | HE BUSBJIC-

JICHO HO HO
- HITPHTIB 0,1 0,15 0,12 0,07 0,03 0,03
- XJIOPY 3aJIMIIKOBOIO BUIBHOIO | HE JIONTYCKAEThCSI 0,6 0,3 mennie 0,3| menme 0,3 | menme 0,3
- XJIOpY 3aJIMIIKOBOTO 3B’SI3aHOTO | HE JIOMYCKAETHCS 0,5 0,3 memtie 0,3| mente 0,3 | menme 0,3
- CIPKOBOJIHIO HE JIOITyCKA€ThCS 0,2 0,15 |menmre 0,1] mene 0,1 | menmre 0,1
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Puc. 3 EdexTuBHicTh cOpOUiliHOro ounnieHHs BoxH JociaiKyBanuvu mapkamu AB Silcarbon

VYV 3pasky migroroBneHoi Boam AB  Mapku
Silcarbon K1840 croctepirany miBUILEHHS 3aranbHOI
TBEPJOCTI, 3arajabHOT JIy)KHOCTI Ta BMICTY KapOOHATiB.

BcTaHoBIeHo, 1110 IMiJ1 Yac OYMIIEHHS BOJIM Hali-
6inbin epextuBuumMu € AB mapku Silcarbon K835 Ta
Silcarbon K814: mornuGiroerbest BUAAISHHS OpraHiy-
HUX pedoBrH Ha 10 — 15 %, He 30inbIIyeThCS 3araibHa
TBEPJIiCTh Ta BMIiCT KapOOHATIB y MiArOTOBJIEHIN BOI,
IO CHpUATHME 301TBIIEHHIO CTIHKOCTI TOTOBOI IPOJTY-
Kaii.

V pa3i ouMIIEeHHS BOAH JOCITIIDKyBaHUMH AB y
MIITOTOBJIEHIi BOJI CIOCTEPIracThesl 3MEHIICHHS  3a-
GapBeHoCTi i MyTHOCTi —y 2 — 3 pasw, 3ai3a Ta Map-
raumio — Ha 15— 20 %, HiTpuTiB Ta amoHil0 —y 1,2 —
2,0 pa3u, CipKOBOJIHIO — OLIIbLI HIX Y 2 pasu.

Ha minrorosieHiii BoJi roTyBajau ropijiku, BHU-
3HAYANH iX Mpo3opicTh (puc. 4) Ta MPOBOIMIN JIETyC-
TaliifHy OIiIHKY B NOPiBHAHHI 3 KOHTPOJIBHHM 3Pa3KOM
(tabu. 4). Pe3ynbTaTi JOCII/DKEHb BIUIMBY BOAH, SKY
OyJIO MIiArOTOBJIEHO 3a JOMOMOTOI0 JIOCHIKYBAHHX
AB, Ha jierycrariiiny OLiHKY, HABEJCHO Ha PUC. 5.

- ic o
ITposopicThk, % 100+

99,51

991

98,51

981

97,51

55505555504/

K 3060
(KOHTPOJIbL)

Mapka AB Silcarbon
Puc. 4. 3anexunicTb MPO30poCTi ropijiky BiJl BOAH, MiAr0TOBJIEHOT 3 BUKOPHCTAHHSIM J0C/IKYBAaHUX MapoKk AB

Jerycrariiina

. 9,67 |
omiHka, oanmmn

9,591
9,581 -

K 3060 K1840 K835 K814
(KOHTPOJIB)

Mapka AB Silcarbon

Puc. 5. 3anexkuicTh JerycraniiiHoi OiHKH rOpiIKM Bi BOH, MiAr0TOB/IEHOI 3 BUKOPHCTAHHSM J0CTi/KY-
BaHMX Mapok AB
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Opepkani  JaHi  eKCIEPHUMEHTAIbHUX  IOCIi-
JUKEHb CBIJYaTh, 110 Y IOPLIKAX, NPUTOTOBJICHUX HA
BOJI, MiAroTOBJICHIH 3a Jomomororo AB  Mmapok
Silcarbon K1810, Silcarbon K835 ta Silcarbon K814
CIIOCTEPITa€eThes IiIBUMICHHS IPO30POCTi Ta 3araabHoi
JIETYCTALifHOI OLIHKH, IO MO3WTHUBHO MO3HAYAETHCS
Ha CTIHKOCTI Ta IKOCTI TOTOBOT MPOYKILT.

BucHOBKH

HayKOBO OﬁrpyHTOBaHO aKTyﬂJ’ILHiCTB 3acTocy-
BaHHs aKTHBOBAHOTO BYTijisa Mapok Silcarbon K1810,
Silcarbon K835 Ta Silcarbon K814 y BomororysanHi
mijl 4yac BUPOOHHLTBA JIIKEPO-rOPLIYaHOT MPOJYKIIL.

Cnucok JitepaTypu:

Tlokpareni hi3uko-ximiuni Ta copOLiiiHi XapakTepuc-
THKH JOCJI/UKYBaHOTO aKTHBOBAHOIO BYIULIS [ArOTh
3MOTy 30UIBLUINTH TUTOMHI 00’ €M IiAIrOTOBJICHOI BOJIH
Ha 18 —20 %.

Hajikpanii pe3yIbTaTH JOCATAlOTHCS TPH 3aCTO-
CyBaHHI BYIJICIIEBOTO MiKPOIIOPHCTOTO AKTHBOBAHOTO
Byrimns mapok Silcarbon K835 Ta Silcarbon K814.
3acrocyBanHs LUX Mapok AB e mepcrnexTuBHNM i nae
3MOTY HE TiIbKU 3HAYHO 3MEHILIHUTH Y BOJI BMICT Opra-
HIYHUX CIOJYK, aje i 3ai3a, a30TOBMiCHHX CIIOJYK,
MOKPAIIUTH OPraHONCHTHYHI MOKA3HUKH SIK BOJH, TaK i
JKepo-ropiiuanoi MpoayKIlii 3 i BUKOPHCTaHHSM.

DeSilva F. Activated carbon filtration// Water Quality Products Magazine. —2000. — Ne 1. — P. 1-20.
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AHoTanisi. Po3rIHYTO BIUIMB IiIpOTEPMiYHHUX YMOB BH-
pouryBaHHs Ha (OpMyBaHHS IyJly acKOpOiHOBOI KHCIOTH, (e-
HOJIbBHUX PCYOBHUH Ta KapoTPIHO‘l‘}IiB Yy 1mioaax Tomary. Bceranos-
JICHO, 110 BU3HAYAJIBHUIA BIUIMB Ha (bOpMyBaHHS{ KOMIIIICKCY
610JI0rYHO-aKTUBHUX PEUOBHH TOMATy Mae CymMa TeMIepaTyp
nepiogy dopmyBaHHs 1 [103piBaHHS IUIOLiB, e KoediuieHT
KOpeJisiLiil 3aJIe)KHO BiJl MOKa3HUKa CTaHoBUTH Bix -0,64 1o 0,75.

KmrouoBi cioBa: TOoMaTH, ackopOiHOBa KHCIIOTa,
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AHHOTallHSI. PaCCMOTpCHO BJIUSTHUC THAPOTCPMHUYICCKUX
YCIIOBHH BBIPAIIMBAHHS HA ()OPMHPOBAHHE ITyJ1a aCKOPOUHOBOI
KHCJIOTHI, dJeHOﬂle:IX BCIIECTB U KAPOTUHOU/IOB B IUIOJAX TO-
Mara. YCTaHOBJIEHO, YTO ONpeelisiioliee BIusiHIe Ha HOPMUPO-
BaHHE KOMIUIEKCA OMOJIOIMYECKHM aKTUBHBIX BELIECTB TOMATa
HMEET CyMMa TeMIIepaTyp reproja GpopMHUpOBaHHS U CO3peBa-
HUA TI010B, IJI€ KO3(1)(1)HL[]/ICHT KOppEeJIsIUA B 3aBUCUMOCTH OT
mokasaress coctasisier ot -0,64 1o 0,75.

KiioueBble ¢J10Ba: ToMaThl, aCKOPOMHOBASI KMCIIOTa, (e-

V]IK 635.64: 58.056

®OPMYBAHHA
BIOJIOTTYHO-AKTUBHUX
PEYOBHH B IIVIOJAX
TOMATY I BINIMBOM
ABIOTUYHUX ®AKTOPIB
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Beryn

OBOYi Ta IUIOJM € HE3aMiHHUM KOMIIOHCHTOM
XapuyBaHHs JIOAMHH. 3aBJSIKH HAsBHOCTI GioJOTiYHO
akTuBHUX pedoBHH (BAP), mo MoXyTh BIIIMBaTH Ha
(yHKIIT OKpeMHX OpraHiB i CHCTEM OpraHi3My ix BBa-
JKAIOTh (YHKI[IOHAIBHAMH IPOIYKTaMH XapduyBaHHSI.
Iupokuii criekTp 610aKTHBHHUX CIIOJIYK MICTSTh TOMa-
Ti. TIOMiZI0pH BUPI3HAIOTHCSI BACOKHM BMIiCTOM Pi3HHX
KapOTHHOINIB (JiKOMiH, B-KapoTHH, KcaHTODiIH Ta
iH.), denonpHUX peyoBunu, Bitaminy C i BOJOIIIOTH
BHCOKOIO aHTHOKCHIaHTHO!O akTuBHicTIO [1]. Lli dito-
CIIOJIYKH MOXYTh 3aro0iratu jgiabery, cepueBUM, OH-
KOJIOTIYHMM Ta 0araThbOM iHIIMM 3aXBOPIOBAHHSM [2-
4]. Tomy 3’sicyBaHHSI yMOB Ta MeXaHi3MiB (OpMyBaHHs
BAP B m10100B04€BIit IPOAYKIT 3aIHIIAETHCS aKTya-
JIBHUM.

IocraHoBKa Mpod./ieMH Ta ii 3B’5130K 3
HAHBAKJIMBIIIMMH HAYKOBUMH Ta NPAKTHYHUMH
3aB/IAHHSIMH

KomrenTparis 61010ri4H0-aKTHBHUX PEYOBUH B
TI0/1aX 3aJISKHUTh Bijl Pi3HUX GIOTHYHHX 1 aOIOTHYHMX
taxropis [5,6]. Ha cyuacHomy piBHI PO3BHTKY poc-
JIMHHUITBA MOXIIMBE YCHIIIHE PEryIIOBAaHHS 6ararbox
Giornunux daxropis. KepyBaru x abiornunumu dax-
TOpPAMH B YMOBAaX BiJIKDHUTOTO IPYHTY IPAKTHYHO He-
MoxiiBo. OTke, BHHHKae norpeda B JIOCIIIKCHHI
BIUIMBY abioTHYHUX (haKTOPIB Ha mporec GopmMyBaHHS
610JI0TYHO-aKTHBHUX CHOJYK B TKAHWHAX TOMATIB, IO
JIacTh 3MOTY TIPOTHO3YBATH 1X 0i0oJIOrivHy IiHHICTE.

Orasijg Jgirepatypu

IMurannst (opmyBaHHS OKpeMHX Oi0aKTUBHHX
CIOJYK MiJl BIUIMBOM a0iOTHYHHUX (haKTOPIB po3riIsiga-
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nmck GaratbMa aBTOopamu [5-10]. Bmict ackop6iHoBoOi
kucaot (AK) B moax Ta oBoyax CyTTEBO Bapilo€ Bif
BHAY 1 copTy mpoaykuii. bionoriyna pons ackopOino-
BOI KUCJIOTH NOB’si3aHA 3 y4acTio y (OopMyBaHHI KoJjia-
reHy, HOTJIMHAHHSAM HEOPraHiYHOro 3aii3a, 3MEHIICH-
HSIM PIBHSI XOJNECTEPHHY B IUIa3Mi KPOBi Ta MOCHIICH-
HAM IMYHITETY, a peaKilisi 3 CHHIVICTHUM KHCHEM Ta
{HIIMMHU BUTBHUMH paJiKalaMH XapakTepusye il sk
aHTHOKCHAAHT. PiBeHb HakormueHHs AK komuBaeTbes
B LIMPOKHX MEXKaxX 3aJe)KHO Bif KIIMaTHYHUX YMHHHI-
KiB. BucioBieHa jaymka 1po CrpHUsTIUBHI BIUIUB I10-
HIDKCHUX TEMIIepaTyp Ha 30UIbLICHHS KOHIEHTpALi
AK [7]. B ocraHHi poKH HayKOBIli BUSABJISIOTH BUCOKY
3aIiKaBJICHICTh MPUPOIHUMH (EHOJIBHUMHU CIIOTyKa-
MH, OCKIIBKH iX 3HAXO[STh y BEIHMKHX KIIBKOCTSAX B
POCITMHHIN MPOAYKIIi, CIIOKMBAHHS KO MOXE 3HU3H-
TH PU3UK PO3BUTKY PaKy, KapJlOBACKYJISIPHHUX Ta HEil-
poJllereHepaTUBHUX 3axBoproBaHb [3]. HaykoBipsiMu 3
Benrcesins (CILIA) BcranoBieHo, 1o hopMyBaHHs (e-
HOJIBHUX KHCIIOT Ta 3arajbHOr0 BMICTYy NOJNi(EHOMIB y
TOMAaTax 3HAYHOIO MIPOIO 3aJIKHTh BiJ| XapaKTepHC-
THK CHEKTPY COHSYHOro BUIpoMiHroBaHH: [8]. Kapo-
THHOIIHI (iTOCHOTYKM MAalOTh BaXKINBE 3HAYCHHS [T
3J10pOB’s ouHH. X Gio0riuHa POITL MPOSIBIAETHCS Y
npoditakTuii 1 npu JiKyBaHHI XPOHIYHHUX 3aXBOPIO-
BaHb Yepe3 aHTHOKCHIAHTHI Ta MMPOBiTaMiHHI BIacTH-
BOCTI KapoTHHOIIB [4]. 3’sicoBaHO, IO TeMIepaTypu
Hiwkye 12 °C, ayke raibMyroTh 0i0CHHTE3 KapOTHHOI-
Iy JiKkomiHy, a Temmepartypu Bume 32 °C 30BciM 3y-
MUHSAIOTE 1eil npouec [9]. CuHTe3 NiKOMiHY MPHCKO-
proeTbest pu Temmneparypax Buie 20 °C, ogHak 1oc-
TOBIPHOTO BILIMBY TEMIIEPATYp HA CHHTE3 [3-KapOTHHY
He BcraHoBiieHo [10]. BrumMB MeTeoponorivyHux 4uH-
HHKIB Ha CHHTE3 KOMIUIEKCY Oi0aKTHBHHX PEUOBUH
HAJIC)KHUM YMHOM I1I¢ He Oy OlliHEeHi.
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