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IKCHEPUMEHTAJIBHOE HCCJIENOBAHUE BJIUSTHUSI
OCTATOYHOMHU BOJAbI HA KOMIIOHEHTHBIN COCTAB I'A3A
B 'ABOKOHJAEHCATHBIX 3AJIEKAX

I'I'MamenoBa

Uncmumym eeonoeuu HAH Azepbaiioscana
Az 1143, baxy, npocn. I [[rcasuoa, 294

B cratee MPEACTaBJICHbI PE3YyJIbTAThl SKCIIEPUMCHTAJIbHBIX WCCIICIOBAHUM BIMSHUS OCTATOYHOW BO-
JAbl HA UBMCHCHUC KOMIIOHCHTHOI'O COCTaBa Z[O6I)IBaeMOI‘0 rasa B mponecce Z[I/Iq;)(i)epeHHI/IaHBHOI‘O UCTO-
MIEHUS Ta30KOHCHCATHOU 3aJICKH. HpI/I 9TOM IIOKa3aHO, YTO COACPIKAHUC OCTaTOYHOM BOJIBI CyHICCTBCH-
HO BJIMACT HA KBMCHCHUC KOMIIOHCHTHOI'O COCTaBa Z[O6LIBaeMOF0 rasa.

I/I3BCCTHO, YTO B Ta30KOHJACHCATHBIX, a
TaKKe M JPYTHX YIIEBOJOPOIHBIX 3alleKax OIl-
pENeNeHHyI0 YacTh HMOPHUCTOH cpenbl 3aHMMaeT
CBsI3aHHAs WJIM ocTaroyHas Boja. IIpakruka pas-
pabOTKM TakWX 3alie)kel TMOKa3bIBAeT, YTO KOJIH-
YECTBO OCTAaTOYHOM — CBSI3AHHOM BOJBI B IIJIaCTax
B OCHOBHOM 3aBHCHUT OT JIMTOJIOTHYECKOTO COCTa-
Ba TIOPOJ W U3MEHsSETCS B OOJBIIOM JHara3oHe
(mo 40% obnema mop). OcTaroyHast BOAA CO3JaeT
Ha TOBEPXHOCTH KOJUIEKTOpa IUICHKY B MHKPO-
CKOITIMYECKUX pa3Mepax W HACHIAeT KaluJusp-
HBIE ¥ HEKANMUISIPHBIE KaHAJBI TI0f] BO3/IECHCTBH-
€M TIOBEPXHOCTHBIX CHJI MEXIy HOpOAOH U BO-
noii. Takue TIacToBBIEe BOABI U3-32 HAJTMYUS TEC-
HOW CBSI3M C TIOBEPXHOCTHIO TOPOX CUUTAIOTCS
HETIOJIBM)KHBIMH C TOYKH 3PSHHS THIPOIAMHAMU-
YECKUX AaCTEeKTOB, HO OHH MOTYT CYIIECTBEHHO
BIHATH Ha (a30BOE TOBEIEHHE CHCTEMBI B ILIa-
CTOBBIX YCJIOBHUSX, @ TAKXKE MMOKA3aTeIH IKCILTya-
TalliU Ta30KOHICHCATHOMN 3aJIeKH.

B pa6ore (I'mmarymmuaoB, 1971) ormede-
HO, YTO B 3aBHCHMOCTH OT JaBJICHUS, TEMIIEpa-
TypHI U COCTaBa CUCTEMEI B Ta30BOH (haze MOXKeT
MPUCYTCTBOBaTh HEKOTOPOE KOJMYECTBO BOIBI B
BUJIC HACHIINICHHOTO TMapa, O0pa3ylolierocs B
TTacTe B IPOLIECCE BOCCTAHOBIICHUS TEPMOIIH-
HaMHU4YEeCKOTro paBHOBecusi cuctembl. [lo s3Toi
MPUYUHE TIPH 33JaHHOM JABJIICHUU C POCTOM
TEMIEpaTypsl  KOJMYECTBO  BOASHOTO  Tapa
(BMa)KHOCTH Tasza) BO3PACTACT, a C YBEIUUCHUEM
JIABJICHUSL TIpY 3aJaHHOW TeMIeparype JaHHas
BeJIMYMHA yMeHbIIaeTca. Kpome 3ThX 3aKoHO-
MEPHOCTEH, B CUCTEMax, COCTOSIIUX U3 YIJICBO-
JIOPOJIOB M BOJSHOTO Tapa, Obljia oOHapyKeHa UX
«IBOIHast oOpaTHasi KOHICHCANHUS». JTOT CIy-
Yaif, T.e. pa3/leJCHUE CHUCTEMbI, COCTOSIICH H3

YIJICBOJOPOJIOB U PAaBHOBECHOTO BOJSIHOTO Tapa,
Ha XKUJIKAH KOHJEHCAT M BOAY NPHU M30TEpPMHUE-
CKOM CHI)KCHHHW NIaBJICHHUS, BIEpBble ObLT OOHa-
pyxeH Ban-gep-Baanscom. CkazanHoe, Kak Ipa-
BHJIO, UMEET MECTO B CHUCTEMaX, COCTOSIINX M3
TIOJISIPHOTO (BOMISTHOM TTap) W HEMOJSAPHOTO (yTvIe-
BOJIOPO/Ibl) KOMITOHEHTOB.

AHanmm3 omyOnuKoBaHHBIX padoTr (I'mma-
TymmHOB, 1971; I'putienko u np., 1995; Shinta,
Firoozabadi, 1997; Kokal et al., 2000) moxa3siBa-
€T, YTO HaJIM4Yhe B TIOPHCTOW CpeAe OCTAaTOYHOM
BOIBI YBEIMYMBAET €€ MPOHUIAEMOCTh IO yIJe-
BOJOPOJHOMY Ta3y U KoHAeHcary. Hampumep, B
pabote (Kokal et al., 2000) Ha ocHOBaHWU DKCIIE-
PUMEHTOB, IPOBOJAMMBIX HAa MOJAEH ITUIACTa, TIe
MOPUCTAsl Cpelia COCTOsIa U3 KBaplLIEBOIO IEcKa,
OBUIO YCTAaHOBJIEHO, YTO HAaJHYUE OCTATOYHOM
BOIBl YMEHBIIAET (HIBTPAIIIOHHOE COMPOTHB-
JICHUE TpU TEYCHUH YTIEBOAOPOAOB uepe3 IIo-
PUCTYIO cpemy WM TeM CaMbIM YBEIMYHBAET €e
MIPOHUIIAEMOCTH /IS Ta3a W KOHZIeHcaTa. AHajo-
TUYHOE YTBEPXKICHHWE MPHUBEICHO M B paboTe
(I'punierxo u np., 1995), rne mokazaHo, 4TO Ha-
JMYue OCTarogHou Boasl 1o 15 % obwvema mop,
YBEIMYMBAET KOHJEHCAarooTaauy rwiacta Ha 10%
[0 CPAaBHEHUIO C «CyXoi» nmopuctoit cpenoit. Co-
[JJACHO 3aKJIIOUYEHHUIO ATHX aBTOPOB, 3TO IPOFC-
XOJIUT B PE3yJBTATEe CHIKECHUS BSI3KOCTHU Ta30BOM
(hazbl, B cocTaBe KOTOPOW MMEETCS] PaBHOBECHBIH
BOJISIHOM IIap B YKa3aHHBIX BBIIIIE KOJIMUECTBax. B
pe3yibTare aHanu3a SKCICPUMEHTAIBHBIX JaH-
HBIX Ha KEPHOBOM MarepHalie YCTaHOBJIEHO, YTO
OCTaTo4Has BOJa B MOpax IIacTa, ¢ OIHOM CTO-
POHBI, YBEIIMYMBAET €0 MPOHHUIIAEMOCTbH IO ra3y
Y KOHJICHCATy, a C IPyroil — CHIDKaeT aOCoNoT-
HYIO IPOHUIIAEMOCTh MTOPUCTOM CPEIBL.
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B pa6ore (I'ammmos, 1999) npu uccremno-
BaHUU WCIAPSIEMOCTH BBIMABIIECTO B IUIACTE KOH-
JIeHcara TIOA BO3/ICHCTBHEM Ta30B Pa3IMYHOTO
cocTaBa ObUIO YCTAaHOBJIECHO, YTO HAJIWYHE B IIO-
puctoii cpene 20% oCTaToO4HON BOABI YXY/IIIACT
MoKa3arenu mnpoiecca Bo3aeicteus no 4,5% no
CpPaBHEHUIO C MOPUCTON CPEIOH, Ilie ocTarouHas
BOJIa OTCYTCTBYET.

B pabore (I'mmarynnuaos, 1971) Ha ocHo-
BaHUM M3BECTHBIX TEPMOIMHAMUYECKUX 3aKOHOB
BBICKA3bIBAIOTCS TIPEATIONIOKCHUSI O TOM, 4YTO
YBEJIMYEHHE KOJIUYECTBA JIFOOOTO TSKEIIOTO KOM-
MTOHEHTA B COCTaBE CHCTEMBI MOBBIIIACT €€ KpH-
THYeckoe naasneHue. [loaToMy pocT KonuuecTa
BOJITHOTO Tapa B CHUCTEME JOJDKEH MPHUBECTU K
YBEIMYECHHIO 3HAUEHUS €€ JIABICHUS Havajia KOH-
neHcarnmu. Takol jke BBIBOI IPUBEACH U B pado-
te (I'punierxo u ap., 1995). 3necr Ha mpumepe
Ta30KOHJICHCATHBIX MPO0 W3 MECTOPOXKIECHHI
YenebaccoBckoe 1 MalKOpcKoe IMOKa3aHO, 4YTO
BEJIMYMHBI JIABIICHUS Hadana KOHAeHcaruu 0e3
HAIMYUSI U B TIPUCYTCTBUHM BOIBI Pa3IAYAIOTCS
Ipyr ot apyra Ha 1-1,5 MIla.

B pabote (Shinta and Firoozabadi, 1997)
MOKa3aHO, YTO TMOCTOSHHBIA KOHTAKT YIJIEBOAO-
POMIHOM CUCTEMBI C BOJOU B IJIACTOBBIX YCIOBHSIX
CHIDKAeT KOH/ICHCATOCOJEepKaHWe Ta3a W OIHO-
BPEMEHHO VYBEIIMYHBAET KOJWYECTBO BOABI II0
CpPaBHEHUIO C KOHJIEHCATOM, KOTOPOE MPUBOAUT K
YMEHBIIICHUIO 3HAYCHUs AaBIICHWs Hadajaa KOH-
JIEHCAITUN CUCTEMBI.

B pa6ote (Abacos u ap., 2011) BcectopoHHe
SKCIIEPUMEHTAJIFHO M3yUYeHBI BIIHMSHIE KOJINYECTBa
OCTaTOYHOU BOJIBI HA KOHJICHCATOOT/Ia4y B MPOIIEC-
ce IUQQEepeHITMATEHOTO HCTOIICHUS 3aJICKeH C
ydacTUeM TIOPHCTON Cpelpl, a TakkKe IOKa3aTelH
MpoIiecca UCTIApEHUs KHUIKOTO B TUIACTOBBIX YCIIO-
BUSIX KOHJICHCATA IOJ] BO3ACUCTBUEM «CYXOTo» YI-
JIeBOIOPOIHOTO Ta3a. llpu co3manmm momenu 1uia-
CTa WCIIONIL30BaH KBAPIIEBBIM IIECOK PA3TMIHOIO
nomona. VccrnenoBanusi mo BIUSHUIO BOJOHOCHO-
CTH TIOPHCTON CpeNlbl Ha KOHJCHCATOOT/[ady 3aJie-
KM TIPOBOJVJIMCH TpU Temmeparype macra 70-
llOOC, nopucroctd — 0,1-0,4, MIOTHOCTH KOHIIEH-
cara — 720-780 kr/»’ u COAEP>KaHUM OCTaTOYHOM
Bomel — 0-40% c MCTONB30BaHMEM METOMA PaIfo-
HAJILHOTO IUIAHUPOBAHUS 3KCIEPUMEHTOB. bBbIIO
YCTaHOBIIEHO, YTO POCT KOJIWYECTBA OCTATOYHOM
BozbI B uHTEepBajie oT 0 10 40% yMmeHbIIaeT KOH-
JleHcaTooTnady rwiacta Ha 19-20%, a xonu4yecTBo
KOH/IEHCaTa, WCHApHBIIETOCS I0J] BO3IEHCTBHEM

cyxoro raza, — Ha 17-18%. OmHOBpeMeHHO ObLIa
YCTaHOBJICHA IMapadoMyeckasl 3aBHCHMOCTh MEX-
Iy COZIep’KaHUEM OCTAaTOYHOM BOJIBI M KOH/IEHCATO-
oTHa4yel 3aleXyd W TOKa3aHO, YTO C POCTOM KOJIH-
yecTBa ocTtaroyHor Bosel Oosee 10-15% unTeHCH-
(burmpyeTcst OTpHIATEFHOE BIMSHAE OCTaTOYHOMN
BOJBI Ha mporecc B 1eioM. OTMeTnM, 9TO B JIaH-
HOW paboTe MpUYMHA BO3HUKHOBEHMS 3TUX SBIIC-
HUI HEJAOCTaTOYHO OOOCHOBaHA ¢  (pusmKo-
TEPMOTUHAMIYECKON TOYKH 3PEHHS.

Kak BUIHO W3 MPUBEICHHOTO BHIIIE, KO-
YECTBO OCTATOYHOH BOABI B (Pa30BBIX COOTHOIIIE-
HUSAX CHCTEM MOXKET BJIHSTH Ha MOKA3aTelH pas-
PpabOTKU Ta30KOHCHCATHBIX 3aJICXKEH U MOITOMY
€ro HYXHO YYUTBHIBaTh NPU MPOESKTUPOBAHUH
3TUX 3aJIEKEH.

Hwxe paccmartpuBaercsi BIMSIHAE COJIEP-
YKaHWsI OCTATOYHOHM BOJIBI HA M3MEHEHHE COCTaBa n
CBOWCTB Ta3oBod (pa3el B mporecce muddepen-
UALHON KOHJICHCAIIMH Ta30KOH/IEHCATHON CHC-
TeMbl. HaMu MCTIONb30BaHbBI SKCIIEPUMEHTAITEHBIE
JAHHBIE, TIOJTY4YEeHHBIE Ha TTOPUCTOM MOJENH IiIa-
cta. llopsitok mpoBeAeHUS 3KCIIEPUMEHTOB, Iia-
paMeTphl IUIacTa W CBOWMCTBA HACHIMIAIOIINX €r0
(hronoB MoAPOOHO M3JIOKEHBI B padoTtax (Aba-
coB u 1p., 2007; Mamenona, 2010). Ilpu uzyue-
HUW BIUSHUSA KOJIWYECTBA OCTATOYHON BOJBI Ha
COCTaB W CBOMCTBa YTJIEBOAOPOIHBIX KOMIIO-
HEHTOB, OCOOCHHO [JIsi WHTEpBaja JaBJICHUUN
30,0-24,0 MIla, uCHONB30BAHBI 3MIHUPUUECKUE
JIAaHHBIC, HA OCHOBAaHUM KOTOPBIX Ha puc.l mpen-
CTaBJICHA TUHAMWKA W3MCHCHUS Ta30BbIX KOMIIO-
HEHTOB CHCTEMBI B 3aBHCHMOCTH OT KOJHYECTBa
ocTaToyHOM BoAbl B miacte. [Ipu 3Tom 3HaueHue
JIABJICHHUS HAdaia KOHJICHCAIUH, OTPEeIieMoe B
oombe pVT nHa ycranoBke YI'K-3 TpaauimoHHbI-
MH METOJIaMH, UMEJI0 MaKCUMaJIbHOE 3HaucHHE (B
npexpenax 27,56 MIla) B 3aBUCHMOCTH OT TUIOTHO-
cTH XuAKod (aszpl. OTMETUM, YTO JaHHAs BENH-
YMHA JIaBJICHUSA B TOPUCTOM Cpele HE OINperelis-
Jack, UMes B BUAY TOT (hakT, YTO UCTUHHOE 3HA-
YeHWe JaBJICHWS Hayalla KOHIEHCAIUH CHCTEMBI
Ha 20-25% BEIIE TIO CpaBHEHUIO C Ompezessie-
MbeIM B OoMOe pVT. B manHOM ciydae BenmumHa
JABIICHHUS Havara KOHJIEHCAIMH, OmpenaenseMas B
pVT-6ombe, mocimysxuna Uit KOHTPOJIsI UACHTHY-
HOCTH CO3/[aBaéMbIX YTJICBOJOPOIHBIX CHUCTEM.
3mech, MPUHUMAS TOPUCTOCTH Iutacta (M), IIoT-
HOCTh CTaOMIIBHOTO KOHJIEHcaTa (pPg), COCTaB CHC-
TEMBI U TeMIepaTypy (t) MOCTOSHHBIMU, MBI HEH-
TPAJIM30BAIM UX BIUSHUE HA JaHHBIN MPOIECC.
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Puc. 1. Vsmenenue cocrasa rasa B unrepsaie nasienuid 30,0-24,0 MIla B 3aBucuMOCTH OT BOJOHA-
CBILEHHOCTH IU1acTa. 3xecs t =100°C, m = 0,2, KOHZeHcaTocoaepkanue =150 v, px= 720 kr/™m’

Kakx Buano u3z puc.l, B paccMOTpeHHOM
WHTEpBaje IaBIIEHUH C POCTOM OCTaTOYHOH BO-
JIOHACBIIICHHOCTH ILIaCTa KOJIMYECTBO METaHa
(C)) Bo3pacraet ot 78,1 no 82,8%, a conepkanue
CPaBHHUTEIBHO TSKEIBIX KOMIIOHEHTOB Ta30BOit
¢asel camxaercs: C, — ¢ 5,0 10 4,8; C; — ¢ 4,3 1o
4,2: C4—c4,5103,1; Cs. —c 2,1 mo 1,2%.

HamomunM, 9TO 3KCIIEpUMEHTHI TTPOBOIH-
JINCh HAa MoJeiu Iiacta amHoi 0,85M ¢ mome-
peuHbIM ceueHueM 4,415 x 107M?, 06mmii 06beM
nop ruiacta onpezenen kak 0,75x 107m° (mopuc-
tocTh 0,2). JI7s1 HACKIIIEHUST BOJIOM TaKOM MOPHC-
TOM Mojenu 1miacta B konuuectse 40% norpedy-
ercs 0,3x 10°M° Bombl. A 5TO B CBOIO Ouepenb
PE3KO M3MEHSET B CHCTEME COOTHOIICHHE MKHJI-
KOCTh — Ta3. Ha ocHOBaHWM aHaiM3a 3KCIEpU-
MEHTAJFHBIX JTAHHBIX MMOKa3aHO, YTO MPH IIOpPHC-
TOCTH IIIacTa, paBHoit 0,2, pocT comep:kaHus Oc-
TaTtouHoil Boasl oT 0 mo 40% moBbImaeT 00beEM
XKUAKOW (a3el (BOABI), MPUXOIAIICH HA CAMHUITY
o6beMa ra3oBoit (assl, ot 150 r/M’ 10 2937 /.
A 3T0 OKa3bIBaeT CYIECTBCHHOE BIMsIHUE Ha (a-
30BO€ COOTHOIIEHHE CHCTEMBI M paclpe/esieHue
JKUJIKMX U Fa30BbIX KOMIIOHCHTOB B IIACTE.

W3BecTHO, dYTO YriIeBOJAOPOIHBIC Ta3bl
BechMa cimabo pacTBOPSIOTCS B BOAaX B HOp-
MaJIbHBIX YCIIOBHSX, a IPH POCTE JABJICHUS H
MOJIEKYJIIPHOH MacChl Ta30B MX PaCTBOPHUMOCTH
3HaunTeIpHO Bo3pacraeT. CormacHo (I'mMaryn-
nuHoB, 1971), npu ycnoBusax 30,0 MIla name-

uust, Temmepatypsl — 100°C konuuecTBo pacTBo-
PEHHOTO B enuHHIE 00beMa BOJABI IPUPOIHOTO
rasa cocTaBIser okono 3,3 mM>/m’. Ilpunnmas Bo
BHUMaHUE CKa3aHHOE, JIETKO MOXHO TOHSTH IO-
Ka3aHHbIE HA pHUC.] TEHIEHIIMA yMEHBIICHHS Ts-
JKEJIBIX Ta30BBIX KOMIIOHEHTOB C POCTOM KOJIHYe-
CTBa OCTaTOYHOI BOJIBI B IOPUCTOH cpejie.

Orcroma MOXHO 3aKIIOYUTh, YTO W3-3a
YMCHBUICHHUA COACPKAHUA TAXKCIIBIX TI'a30BbIX
KOMIIOHCHTOB B CHCTEME, KaK pe3yjbTaTa uX
pacTBOpeHHsI B Bo3pacTaromei BomgHOH (asze
(0-40%), xupHOCTH JOOBIBAEGMOIO Ta3a, MpPel-
CTaBJIAIOMIAsT COOOW OTHOIICHWE CYyMMBI 3TaHa,
nporana, 0yranoB u neHTanoB (C,:) K comepka-
muto Merana (C,), 1.e. Cpr/ Cy, 10DKHA UMETh
TEHJICHIIUIO K CHIKeHHto. Ha puc. 2 mokaszaHo
M3MEHEHHUE KUPHOCTH JOOBIBAEMOTO Ta3a B MPO-
necce quddepeHIuaIbHON KOHACHCAIMN B T'a30-
KOHJICHCATHOW CHCTEME B 3aBUCUMOCTH OT KOJIH-
YEeCTBa OCTAaTOYHOM BOABI. IIpyn 3TOM HCXOIHBIE
COCTaB MOPUCTOM Cpelbl M KOHAECHCATOCOAEpKa-
HHE Ta30BO# (a3bl 1O Py, M U t OBUIH TE XKe ca-
MBIE, UTO U Ha puc.1.

Kak BuaHO U3 puC.2, ¢ pOCTOM KOJIHYECTBA
OCTaTOYHOM BOJIbI HE3aBMCUMO OT MHTCpBajia JAaB-
JICHUsI )KUPHOCTh Ta3a, JOOBIBAEMOIO U3 IUIACTA,
cHrKkaercsi. OJHOBPEMEHHO CTAaHOBUTCS OYEBH/I-
HBIM, YTO CTCIICHb CHUIKCHUA ) KUPHOCTU )Z[O6BIBa€-
MOTO Ta3a HaXOJWUTCS B 3aBHUCUMOCTH OT JiaBje-
HUS, TAK KaK C POCTOM €ro 3HAYEHUs] KOJIUIECTBO
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Puc. 2. 3aBUCHMOCTh MOKA3aTEeIsl )KUPHOCTU TOOBIBAEMBIX Ta30B MPU TUPPEPCHITUATILHOM CHIDKCHUH
JIaBJIEHUs OT KOJIMYECTBA OCTATOYHOM BOLI U JABIEHHUS

pPacTBOPEHHOTO B BOJIC Ta3a TOXKE BO3pacTacT

(T'mmarynnunoB, 1971). Kak BuaHo u3 puc. 2, ec-

mu B wHTepBase aasineHus 30,0-24,0 MIla mpwm

pocte o0OBojHEHHOCTH TopucToi cpeapl 0-40%

JKUPHOCTH Ta3a yMmensbInaercs ot 0,205 go 0,162,

1.¢. Ha 0,043 v 21%, TO B MHTEpBAIIC TaBICHHMA

12,0-6,0 Mlla sTa pasHHUIIa COCTaBISET BCETO

0,005 nmm oxoio 1,5%.

Takum 00pa3om, BHepBble IKCIEPUMEHTAIb-

HO MCCIIEJOBAHO BIIMSIHUE CBOWCTB IIOPUCTOU

Cpelbl, HaChIAMUX (IOUI0B M KOJHUYECTBA

OCTAaTOYHOW BOJABI Ha 3aKOHOMEPHOCTH H3MEHe-

HUSl KOMIIOHEHTHOI'O COCTaBa JI0OBIBAEMOI0 rasa

U ero xxupHoctu. [Ipu 3TOM nokaszaHo, 4To:

1) pocT KoiIMYecTBa OCTAaTOYHOW BOJIBI HE3aBH-
CHUMO OT HHTCpBajla OAaBJICHHUA HNPHUBOJUT K
YBEJIIMYCHHUIO COJICP)KAHUS METaHAa U YMCHbB-
IIeHUI0 0OJiee TSHKENBIX KOMIIOHEHTOB B JIO-
OLIBAEMOM Ta3e;

2) pocT NaBJIEHUS NPHU MOCTOSHHON BOJOHACHI-
IIEHHOCTH TPHUBOAWNT K YBEIHMUYEHHUIO >KHPHO-
CTH JOOBIBAEMOIO rasa, B Pe3yJIbTaTe 4Yero
YBEIMYUBACTCS BEIMYMHA JaBIICHUS Hadala
KOHJICHCAIIMM CHCTEMBI, YTO TIPUBOAUT K
YMEHBIIICHUIO KOHJICHCATOOTIauH 3aJICKH.
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AZORBAYCAN RESPUBLIKASI CAY SULARININ ORTA ILLIK
MINERALLASMASI VO KiMYOVI TORKIBI

M.A.Abduyev

Azarbaycan MEA akad. H.8.8liyev adina Cografiya Institutu
AZ1143, Baki, H.Cavid prosp., 31

Cay sularinin minerallagma doracosi 1950-2008-ci illorin molumatlarina asason hesablanaraq, malum
olmusdur ki, ¢oxillik dovr arzinds tosorriifat faaliyyati ilo alagodar onun komiyyati, xiisusilo asagi axinda,
2 dofodon cox artaraq 500 mq/I-ri kegmisdir. ilk dofa olaraq ¢ay hévzalerinin sahalori nezore alinmaqla su
sorfi ilo minerallagsma doracasi arasinda olagolor qurulmusdur. Dlagolordon alinmis riyazi ifadslorlo mine-
rallasma hesablanaraq, faktiki qiymatlorlo miiqayise edilmisdir. Yalniz 21 halda xota £20%-i iistolodiyi
tiglin hamin ifadsler Gyronilmomis g¢aylarin minerallagsma doracasinin qiymstlondirilmasi tigiin toklif
olunmusdur. Minerallasma daracasinin artmast ilo slagedar ¢ay sularmin kimyavi tarkibinds dayisikliklor

bas vermisdir.
Giris

Otraf miihito insanlarin tesarriifat foaliyyo-
tinin tesirinin ¢oxalmasi ¢ay sularinin keyfiyyot
gostaricilarindan biri olan minerallagsma doracasi-
ni artirdigindan bu proses qlobal problems ¢evril-
misdir. Halo kecon asrin 60-70-ci illsrinds diinya-
nin miixtolif 6lkslorinds ¢ay sularinin minerallas-
ma doracasi tobii rejimlo miiqayisods tosorriifat
foaliyyotinin tosirilo 2-3 dofo artmisdir (JIeonos,
1979 ). Cay sularinin istifadoya daha c¢ox calb
olunmasi ils slagedar axim kemiyystinin azalma-
s1 vo c¢aylara yiiksok minerallagmis axinlarin axi-
dilmasi naticasinds bazi gol vo daxili deniz sula-
rinin minerallagmasi todricon artmaga baglamis-
dir. Azov denizinds bu artim 10-13% (Jleonos,
1979), Aral goliinds ise 33% (Yembapucos, 2004)
togkil edir. Cay sularinin minerallagmasinin art-
mas1 hidrobiontlarin yasayisini pislosdirir, sututa-
rin 0z-6ziino tomizlonmo reaksiyasini zoifladir,
yasay1ls montaqgalorinin su ilo tominatin1 bahalas-
dirir, cay hovzolorindo suyun keyfiyyatinin idaro
edilmasini ¢atinlosdirir, suvarma zamani torpaq-
larin soranligini artirir va s. Odur ki, ¢ay sularinin
asas keyfiyyeot gdstoricilorindon sayilan vo ionla-
rin comi ilo saciyyolonon minerallagsma doracasi-
nin dyranilmasi xiisusi shomiyyat kasb edir.

Cay sularinin minerallagmasinin doyigmo-

sino daha ¢ox aximin basqa macraya yonoaldilmo-
si, suvarma, urbanizasiya, su anbarlarinin yaradil-
mas1, kond tesarriifat1 saholorins giibralorin veril-
masi vo s. kimi tosorriifat foaliyyoti ndvleri tosir
gostorir. Tosarriifat foaliyyati novlerinin ¢ay sula-
rinin minerallagsmasinin doyismesine tosiri axidi-
lan ¢irkab sularinin miqdarindan, minerallagma-
sindan vo onlarin xiisusi torkibindon asilidir. Sii-
but olunmusdur ki, (Kouesa, 2007) sonaye-kom-
munal ¢irkab sularmin illik hacmi ortasulu ilds
miixtalif ¢aylarda illik aximim 10-50%-ni togkil
edir. Kond tesarriifatinda on yiiksok minerallagma
suvarilan saholorin drenaj sularinda miisahido olu-
nur. Torpag-qruntun va qrunt sularinin soranlagsma
daracesindon asili olaraq drenaj sularinin mineral-
lagmas1 0,5-2 g/litrlo 20-30 g/litr arasinda doyisir.
Heyvandarliq komplekslori sularinin minerallas-
masi iso 3-6 ¢/litro ¢atir. Minerallasmaya sonaye
vo moigot sularinin tosiri (Kapmayxoa, 1999),
suvarilan saholarin drenaj-kollektor sularinin tosiri
(Hukurummn, 2003; Yembapucos, 2004), su
anbarlarimin tosiri (Xamumos, 2003; [enpmoBud,
2006) va s. tadgiqatgilar torafindon dyranilmisdir.

Tadqiqat obyekti va istifads olunmus
materiallar

Tadqgiqat obyekti kimi respublikanin dagliq
orazilorindon axan vo iizorindo hidrokimyovi mii-
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sahidolor aparilmis 89 c¢ayin 113 montoqgosi
secilmisdir. Cay sularmin orta illik minerallagma-
sin1 vo kimyavi torkibini dyronmok iiciin Eko-
logiya vo Tobii Sorvotlor Nazirliyi Otraf Miihit
iizro Milli Monitorinq Departamentinin (kegmis
Dovlet Hidrometeorologiya Komitasi) Qarabag
vo Kigik Qafgazin conub yamaci c¢aylarinda
1950-1992-ci illor orzinds apardig ¢oxillik mii-
sahido melumatlarindan, diger orazi ¢aylarinda
iso 1950-2008-ci illorin molumatlarindan istifads
olunmusdur.

Tadqigat metodu

Cay sularinin orta illik minerallagmasi vo
kimyovi torkibinin miioyyon edilmoasinds qisa
miisahido siralarinin uzadilmasma imkan versn
riyazi statistikanin metodlar1 totbiq edilmisdur.
Minerallasma doracasi (C) ilo su sorfi (Q) arasin-
daki olagolorin tohlilindo empirik vo korrelyasiya
metodlar ilo yanasi, miiqayise tisulundan da isti-
fado olunmusdur.

Tadqigatin naticolori

Minerallasma caylarin hirdokimyavi reji-
mini miioyyon edon kompleks fiziki-cografi go-
raitlo six baghdir. Azorbaycan orazisi dziinomox-
sus sath Ortiiyiine, iqlim tiplorine, miirakkab geo-
logi vo hidrogeoloji soraits, homg¢inin ¢aylarin
miixtolif qida monbalorine malik olmasi ilo segi-
lir. Bu vo ya digor amillor ¢aylarin minerallasma
dorocasine tosir gosterir. Azorbaycanin tadqiq
olunan c¢ay sulari asasen orta (200-500 mq/l),
gisman isa yiiksok (500-1000 mq/l) minerallasma
daracasine uygun galir.

Azorbaycanin ¢ay sularinin minerallagmasi
haqqinda molumatlar Azarbaycan SSR atlasinda
(1963) vo S.H.Riistomov, R.M.Qasqayin (Pycra-
MoB, Kamkaii, 1989) asari ilo yanas1 Q.A.Haciye-
vin (l'amxues, 1984) regional todgiqatinda veril-
misdir. Bu tadqiqatlar fasilslorlo aparilmis qisa mii-
sahido malumatlarina osason yerino yetirilmisdir.

1963-cii ildo nasr olunmus “Azarbaycan
SSR atlasi”nda verilmis “Cay sularinin kimyo-
vi torkibi” xoritosindo minerallasmasina goro
respublikanin ¢ay sular1 150 mg/litrden az, 150-
300 mgq/1, 300-500 mqg/l, 500-1000 mqg/l va 1000
mg/litrdon ¢ox doaracolora boliinmiisdiir. Homin
xaritoys goro, 150 mg/litrdon az vo 150-300
mg/litr minerallagsma deracasine malik olan sular
Boytik Qafqazin, Nax¢ivanin va manboyini Kigik
Qafgazin Murovdag silsilosindon gotiiron c¢ay-

larin yuxar1 axininda yayilmisdir. Kiir vo Araz da
daxil olmagla oksoriyyat ¢aylar manbadon men-
sabadok biitovliikkde 300-500 mq/l minerallagma
doracasine aid edilmisdir. Minerallasma daracasi
500-1000 mg/l va 1000 mg/l-don boyiik olan
sular iss yalmiz Bdyiikk Qafgazin simal-gorq vo
conub-sorq yamacindan axan ¢aylarin, homginin
Vilosgayin asagi axininda miisahids olunur.

Tadqgiqatlar (Pycramos, Kamxait, 1989; Xa-
mnoB, 2003 vo s.) gostarir ki, antropogen tosirlo
olagadar Kiir vo Araz caylarinda yuxar1 axindan
monsobadok minerallagsma 2 dofodon ¢ox artaraq
800-1000 mgq/litri kegir. Apardigimiz todqiqatla
(Abduyev, 2004) miioyyon olunmusdur ki, belo
vaziyyet respublikanin kicik dag caylarinda da
miisahido olunur. Belo ki, Olicangay, Tiiryancay,
Goycay, Agsu, Agstafacay, Tovuzcay, Qosqarcay,
Oxgucay vo Istisu caylarinmn asagi axinlarinda
coxillik dovr orzinds orta illik minerallasmanin
kemiyyati yuxar1 axinla miiqayiseds 2 defadon gox
artaraq 500 mq/litri kegmisdir.

Qeyd edilonlordon aydin olur ki, 50 il
bundan ovvolki epizodik molumatlar osasinda
aparilmis todqiqatlar ¢ay sularinin minerallagma
dorocosinin miiasir voziyyatini oks etdirmadiyi
ticiin Azarbaycanin dag ¢aylarinin minerallagsma-
sinin tadqiq olunmasina ehtiyac var.

Bu mogsadls respublikanin dag caylarinda
coxillik dovr orzindo orta illik minerallagmanin
komiyyati 1950 — 2008-ci illorin stasionar miisa-
hido molumatlarina osason hesablanmisdir. He-
sablamalarin naticolori gostorir ki, ¢oxillik dovr-
do orta illik minerallasma 159 mg/litrlo (Nosir-
vazgay) 1740 mgq/litr (Ceyrankegmoz) arasinda
dayisir. Ilin gox hissasindo qar vo buzlarla drtiilii
olan, ¢aylarin monbayi yerloson vo antropogen
tasira az moruz qalan yiiksok dagliqda cay sulari
osason kicik vo orta minerallasmaya malik olur.
Kicik Qafqaz vo Talisin ¢ay hdvzslerinds ¢otin
pargalanan vulkanogen siixurlarin yayilmasi orta
illik minerallagmanin nisbaton ki¢ik qiymat,
Boyiikk Qafqazda iso tobasir vo yura dovriiniin
asan parcalanan siixurlar1 geyd edilon komiyyatin
daha bdyiik giymot almasi ilo saciyyolonir. Orta
dagliqgda asan hall olunan dérdiincii dovriin ¢ok-
ma vo qumlu-gilli siixurlarinin yayilmasi, homgi-
nin tesarriifat foaliyystinin tesirinin giliclonmasi
cay sularmin orta illik minerallagmasinin yiiksol-
masing sabab olur.

Minerallasmaya daha cox tosir gostoron
torpaq oOrtiiyii saquli zonalligdan asili olaraq mon-
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bodon monsobo dogru doyisir. Respublikanin
dagliq hissesindon diizenliys dogru torpaqglarin
soranlagsmasi artdigindan ¢ay sularinin da orta
illik minerallagsmasi monbadon monsobo dogru
artir. Hovzoalorin hidrogeoloji xiisusiyyatlorindon,
stixurlarin litoloji terkibinden vo antropogen to-
sirlordon asili olaraq ¢aylar miixtolif minerallag-
ma doracasine malik olur. Ki¢ik Qafqaz, Naxgi-
van va Lankeranin ¢ay hdvzalarinds litoloji torki-
bino gdro asinmaya davamli siixurlar yayildigin-
dan, burada mexaniki denudasiya materiallarinin
hocmi Boyiik Qafqazla miiqayiseds 13 dofo azdir.
Apardigimiz todqiqat (A6myes, 2008) gostorir ki,
geyd edilon ¢ay hovzolori mexaniki denudasiya
ilo yanasi, hom do kimyovi denudasiyaya daha
zoif moruz gqaldigindan, ¢ay sular1 kicik mineral-
lasma doracasi ilo saciyyalonir. Belo ki, hovza
sahasi va sululugu, demok olar ki, eyni olan ¢ay-
larin minerallasma daracasi hovzeni tagkil edsn
stixurlarin litoloji terkibinden asili olaraq bir-
birinden kaskin forqlenir. Masslon, Damarciq vo
Nosirvaz ¢aylarinin hévzo saholori vo sululugu
barabar olmasina baxmayaraq, Boyiik Qafqazin
conub yamacindan axan Damarcigin ¢oxillik dovr
orzindoki orta illik minerallagmasi (367 mg/l)
Naxcivan orazisindon axan Nosirvazgayin qeyd
edilon kemiyystindon (159 mq/l) 2,3 dofo coxdur.
Homin sézlori Boyiik Qafqazin simal-gorq yama-
cindan axan Agcay vo Kicik Qafgazin simal-gor-
ginden axan Agsucay, homg¢inin Boylik Qafqazin
conub yamacindan axan Cuxadurmaz vo Naxgi-
van orazisindon axan Ordubadcay haqqinda da
sOylomak olar. Bu caylarin da hévzo sahasi vo
sululugu eyni olmasina baxmayaraq, Kigik Qafqaz
vo Naxcivan c¢aylarinin minerallagsma doracasi
Boyiik Qafqaz caylariin geyd edilon komiyyo-
tindon 1,4-1,7 dofs kigikdir.

Umumiyyatlo, dag caylarmda hom suyun
minerallagma doracasing, hom do genetik formalas-
ma soraitine gors osason 4 xarakterik dovr ayrilir:

1. Yaz gursululugunun galxma dévri min-
erallasma miintozom azalaraq, pikds minimuma
catir;

2. Yaz gursululugunun enmo doévrii — mi-
nerallasma todricon artir;

3. Payiz va qis yagis dasqinlar1 dévrii — mi-
nerallagmanin ciizi azalmasi ilo miisayiat olunur;

4. Qis va yay su qithgt dovrii — mineral-
lagmanin maksimum komiyyoti miisahido olunur.

Bunu toadqiq olunan g¢aylarda su sorfi ilo
minerallasma dorocoesi arasinda qurulmus

olagolor bir daha siibut edir (sokil). Qurulmus
olagoalors asasan, ilk dofs olaraq, respublikanin
dag caylarinin orta illik minerallasmasini toyin
etmok moqsodils riyazi ifadolor alinmisdir. Li-
toloji torkibino goérs asinmaya davamli siixur-
larin yayildig1 Kigik Qafqaz, Nax¢ivan va Lon-
koran orazilorindo sular zoif minerallasmaya
malik oldugundan, homin orazilorin hdvzale-
rinin sahoesi 50 km*-don kigik olan ¢aylarina aid
olan ndqtolor C=f(Q) alagolorinds birinci qrup-
da birlogmisdir. Bu qrup caylarin orta illik
minerallagmasini toyin etmok iiclin alinmis alage
asagidaki kimi riyazi ifadoyo malikdir:

C=-23,5In(Q)+199,9

Almmuis slagolorde Boyiik Qafqazin hovze-
sinin sahasi 130 km?-don kigik olan ¢aylar1, Kigik
Qafqaz, Naxc¢ivan vo Lonkoranin hovzosinin
sahosi 50 km?-don bayiik, 130 km?-don kigik olan
caylar ikinci qrupda birlasirler. Bu qrup ¢aylarda
C=f(Q) olagosinin riyazi ifadosi asagidaki ki-
midir:

C=-65,2In(Q)+296,5

Hovzesinin sahasi 130 km*-don boyiik, 700
km?-don kigik olan ¢aylar iigiincii qrupda birlos-
migdir. Bu caylarin orta illik minerallagmasini
toyin etmok ti¢ilin ifadasi toklif olunur.

C=-127In(Q)+514,1

C=f(Q) olagolorindo hovzesinin sahasi
700 km*-don bdyiik olan caylar dordiincii qrupu
togkil edir. Bu qrupa aid olan caylarda C=f(Q)
olaqesinin agagidaki kimi riyazi ifadasi alinmigdir

C = -264In(Q)+1130

Alinmis ifadoalordo C-goxillik orta mineral-
lagma olub, mq/litrle, Q-iso coxillik orta su sorfi
olub, m?/s ilo verilmisdir.

Toklif olunan ifadolorlo minerallasmanin
hesablanmig qiymeotlorinin faktiki qiymeotlorle
miiqayisesi gosterir ki, 92 halda xota +£20%-don
az, 21 halda iso £ 20%-don ¢oxdur. Odur ki,
respublikanin zoif dyronilmis vo ya dyronilmomis
caylarmin orta illik minerallagsmasini toyin etmoak
tigiin bu ifadalordon istifads etmoak olar.
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Caylarin minerallasmasi (C) il su sarfinin (Q) ¢oxillik orta qiymatlari arasinda slaga. 1 — Kigik Qafqaz,
Naxeivan va Lonkaran tobii vilayatinin hdvzesinin sahasi 50 km?-den kicik olan caylart; 2 — Béyiik Qafgazin
hovzoesinin sahasi 130 km?-don kigik, Kigik Qafqaz, Nax¢ivan vo Lonkeran tobii vilayatinin hovzesinin sahosi
50 km?-don boyiik, 130 km*-don kigik olan gaylari; 3 — Hovzosinin sahesi 130 km?-don bdyiik, 700 km*-don
kigik olan gaylar; 4 — Hovzosinin sahosi 700 km*-den béyiik olan gaylar

Coxillik dovr orzindo orta illik mineral-
lasma kimi ¢ay sularinin ion terkibi do doyisir
(cadval). Respublikanin oksoriyyot ¢aylarinda
miixtslif deroceds hidrokarbonat ionunun {istiin-
lilyli miisahido olunur. Bels ki, Kicik Qafqazin
cay sularinda HCO; ionunun orta illik migdari
asason 21,9-44,1% ekv. arasinda doyisir. Daha
cox cirklonmoys moruz qalan tranzit ¢aylarda
(Agstafacay, Tovuzcay, Oxcugay, Qabirr1) HCO5
ionunun orta illik miqdart 20% ekv-i ke¢mir.
Kicik Qafqazin diger caylarindan forqli olaraq bu
caylarin sularinin anion torkibinde SO,* ionunun
dstlinliiyli miisahide olunur ve 17,3-33,4% ekv.
arasinda doyisir. Cl” ionunun orta illik konsentra-
siyast Kigik Qafqaz caylarmda 0,9-10,8% ekv
arasinda miisahido olunur. Konsentrasiyanin
bundan boylik komiyyati tranzit ¢aylarda (11,7-
16,0% ekv) geyds alinmigdir. Cay sularinin ka-
tion torkibindo iso Ca®"-un istiinliiyii aydin no-
zora carparaq 15,3-36,1% ekv. arasinda doyisir.
Tranzit ¢aylarda vo Qosqar¢ayda onun miqdari
azalaraq tesadiifi hallarda 20% ekv-i kecir. Ka-
tionlar arasinda miqdarmin azlig ilo saciyysle-
non Mg”" jonu Ca®*" vo Na™+K'-dan sonra 3-cii

yerds olmagqla 5,1-20,4% ekv-o malik olur. Kigik
Qafqaz caylarinda Na'+K' ionunun orta illik
komiyyati 5,6-26,3% ekv. arasinda toraddiid edir.
Kationlar arasinda Ca*"-dan sonra 2-ci yerda olan
Na™+K"-un miqdar1 Ca>"-un azaldig: tranzit gay-
larda daha bdyiik qiymoto malik olur (cadval).

Naxg¢ivan caylarinin kimyovi torkibinds da
anionlardan hidrokarbonat, kationlardan iso
kalsiumun tstiinliiyli aydin nozars c¢arpir. Bu ¢ay-
larda HCO;™-1n ¢oxillik dovrdeki orta illik qiy-
moti 24-39,4% ekv, Ca>"-un qeyd edilon giymaoti
isa 23-38,7% ekv arasinda doyisir. Odur ki, bu
caylar hidrokarbonat sinfinin kalsium qrupuna
aiddir. Anionlardan 2-ci yerdo SO4* (7,4-20,5%
ekv), kationlardan iso Na™+K"™ (6,8-19,7% ekv)
durur. Mg*" kationu 5,1-13,6% ekv., Cl" anionu
is9 1,6-8,5% ekv. coxillik dovr arzinds orta illik
giymats malik olur (cadval).

Coxillik stasionar molumatlarin tohlili
gostorir ki, Boylk Qafqazin simal-sorq yamact
caylariin kimyovi torkibinds anionlardan HCO5'
(18,4-36,7 % ekv), kationlardan iso Ca** (17,5-
30,4% ekv) istiinliik toskil edir (codval). Orazi
caylarinda simaldan conuba dogru bozi ionlarin
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orta illik konsentrasiyasinin artimi miisahido
olunur. Bu artim Qaragay — Atagayarasi orazido
(Derk¢ay vo Xarmidorgay istisna olmaqla) ka-
tionlardan Mg**-da, anionlardan iso CI-da daha
aydin nozors carpir. Bunun sababi yaqin ki, ho-
min istigamotds siixurlarin xiisusiyystinin doyis-
mosi ilo izah oluna biler.

Boyiikk Qafgazin conub yamacindan axan
caylar da kimyovi torkibine gore hidrokarbonat
sinfinin kalsium qrupuna aiddir. Lakin orazinin
gorbindoki Balakongay, Katexcay vo sorqindoki
Girdimangay vo Agsucay kimyavi torkibine gora
digor caylardan forglonirlor. Caylarda HCOj
ionunun miqdart 23,3-38,8% ekv arasinda doyi-
sir. Kimyavi torkibine goro forqlonon Balaken-
cay, Katexcay, Girdimancay vo Agsucay HCOj
ionunun azlhig ilo saciyyslenirlor. Bu caylarda
geyd edilon ionun coxillik orta konsentrasiyasi
13,3-19,8% ekv. komiyyato malik olur (cadval).
SO,” ionunun orta illik kemiyyati todqiq olunan
caylarda 7,9-30,0% ekv arasinda doyisir. HCO5’
ionunun kicik komiyyatilo sociyyolonon Balakon-
cay, Katexcay, Girdimangay vo Agsucaylarinda
SO,* ionu daha yiiksok konsentrasiyaya malik
olur (24,6-35,0% ekv). Anionlar arasinda daha
kicik komiyyatls secilon CI ionunun konsentra-

siyast 1,1-10,9% ekv. arasinda doyisir. Boyiik
Qafgazin conub yamaci ¢aylarinda Ca*" ionunun
orta illik qiymsti 15,9-39,6% ekv arasinda dayisir.
Bu ionun konsentrasiyasinin on kigik giymotlori
Balakangay, Katexgay, Girdimangay vo Agsucay-
larinda miisahids olunaraq 15,9-20,0% ekv-o ¢a-
tir. Todgiq olunan ¢aylarda Mg*"-un ¢oxillik dovr
arzindoki orta illik konsentrasiyasi 6,2-13,6% ekv.
arasinda doyisir (cadval). Apardigimiz tadqiqat
gostarir ki, cay sularmin torkibinde Ca®* kationu
artdigda Mg**-un osason azalmasi vo oksi miisa-
hide olunur. Belo ki, Mg®" ionunun minimum
konsentrasiyas1 Ca’-un stiinliik toskil etdiyi
Hamamgay vo Oguz¢ayda miisahids edilorak 6,2-
6,4% ekv-o catir. Maksimum konsentrasiya iso
Ca**-un az oldugu Balakongay, Katexcay vo
Girdimangayda (14-17,6% ekv. )miisahido edilir
(codval). Orazi caylarinda Na'+K' kationunun
miqdar1 4,1-12,7% ekv. arasinda doyisir. Mg®"
ionunda miisahido olunan doyisilms tendensiyasi
Na'+K" ionunda da 6ziinii gostorir. Bela ki, onun
minimum komiyyoti Ca**-un iistiin oldugu Oguz-
cay, Bumcay vo Hamamgcayda (4,1-7,7% ekv.),
maksimum kemiyyoti iso Ca®"-un az oldugu
Katexcay, Balakongcay vo Agsucayda (20,7-
23,7% ekv.) miisahids olunur.

Kation vo anionlarin ¢oxillik orta qiymaotlori

Osas ionlar
Orazi va cay Ifado Kationlar Anionlar
hoévzalori formasi
Ca** Na+K"~ | HCOy SO* Cr

Boyiik Qafqazin
simal-sorq % ekv 17,5-30,4 | 10,5-18,5 | 8,1-13,4 | 18,4-36,7 | 10,5-23,8 | 0,9-7,9
yamaci
Qobustan

% ekv 18,4-19,7 9,9-18,9 | 12,5-20,6 | 7,2-12,7 | 28,4-37,4 | 3,7-89
Boyik Qafgazin %ekv | 21,3-39,6 | 62-13,6 | 4,1-12,7 | 233-38,8 | 7,9-30,0 | 1,1-10,9
conub yamact
Ki¢ik Qafgaz % ekv 21,9-44,1 5,1-204 | 5,6-26,3 | 15,5-40,0 | 10,8-15,6 | 0,9-10,8
Nax¢ivan % ekv 23,0-38,7 5,1-13,6 | 6,8-19,7 | 24,0-39,4 | 7,4-20,5 1,6-8,5
Lankaran tabii %ekv | 158316 | 6,7-147 | 96241 | 59-34.4 | 1,6272 | 15-268
vilayati
Tranzit ¢aylar
(Agstafacay, To- .
vuzcay, Oxcucay, % ekv 18,1-19,9 6,1-11,2 | 19,5-29,7 | 16,1-18,4 | 17,3-33,4 | 11,7-16,0
Qaburr)
Balakoncay, Katex-
cay, Girdimancay, % ekv 15,9-20,0 | 14,0-17,6 | 20,7-23,8 | 13,3-19,8 | 24,6-35,0 | 1,1-8,9
Agsucay
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Respublikanin digor c¢aylarindan forgli ola-
raq, Qobustan ¢aylarmmn kimyavi torkibinde SO,*
anionunun orta illik konsentrasiyasi daha yiiksok
komiyyats (28,4-37,4% ekv) malik olur. Bu ionun
maksimum komiyyati (37,4% ekv) Zogalavagayda
miigahido olunur. Digor orazi caylarmdan forgli
olarag, bu caylarda HCO; ionunun miqdan kigik
olub, 7,2-12,7% ekv. arasinda dayisir. Cl" ionunun
orta illik konsentrasiyast ise 3,7-8,9% ekv. arasinda
toraddiid edir. Qobustan caylarinin kation torki-
bindo osason Na'+K'-un iistiinliiyii (12,5-20,6%
ekv.) miisahido olunur. Lakin bazi illords (x{isusilo
Pirsaatcayda) Na™+K" vo Ca’"-un dayisken iistiin-
lityii miisahido olunur. Bu ¢aylarda Ca**-un orta -
illik miqdart 18,4-19,7% ekv. arasinda doyisir.
Mg*" ionunun orta illik kemiyyati iso 9,9-18,9%
ekv. toskil edir (cadval).

Lonkoran vilaysti ¢aylarinin kimyavi tor-
kibindo anionlardan HCOs;", kationlardan iso
Ca®" ustiinliik toskil edir. HCOs-1n orta illik
miqdar1 5,9-34,4% ekv., Ca®"-ki iso 15,8-31,6%
ekv. toskil edir. SO,% ionunun miqdar1 1,6-
27,2% ekv., CI" iso 1,5-26,8% ekv., Mg>" 6,7-
14,7% ekv., Na™+K" is0 9,6-24,1% ekv. arasinda
doyisir (codval). Bununla belo, Na™+K ™-un vo
CI'-un maksimum qiymotlori Vilosgay vo Istisu-
cayda (miivafiq olaraq 21,4-24,1% ekv. vo 17,6-
26,8% ekv.) miisahids olunur.

Beloalikls, apardigimiz todqiqat gostorir ki,
Boyiikk Qafgazin Balakencay-Katexcayarast vo
Girdimangay — Atagayarasi orazilorinin sular
daimi olaraq sulfat sinfinin natrium qrupuna,
Vilascay va Istisugaylarmin sular1 xlor sinfinin
natrium qrupuna, Kigik Qafgqazin Qosgargay vo
tranzit ¢aylarinin (Agstafacay, Tovuzcay, Oxcu-
cay, Qabuirri) sulari ayri-ayri illords sulfat sinfinin

natrium qrupuna, digor c¢aylar iso hidrokarbonat
sinfinin kalsium qrupuna aid olur.
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