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MEPIAHWH

21NV epyacia auTr) HEAETABNKAV d1dQopa PIOKNXAVIKA OPUKTA Kal PiyHaTA TOUG WG TTPOG ThV I-
KavoTnTd Toug va petafdAouv To pH TTpoBANATIKWY £da@WV. Ta OpuKTd auTd, gival TTAPATTPOIOVTA
d1a@opwy Blounxaviwy (ETTECEPYATIOG UOPUAPOU KAl OPUKTWY WG Kal TTapaywyns AITTOGUATWY),
katardooovTal 8¢ o€ U0 KATNYOPIEG. ZTNV TTPWTN TTEPITITWON EEETACTNKE N CUUTTEPIPOPA TWV €EAG
OKTW aOBECTOUXWVY UAIKWYV Kal PIypdTwy Toug, acBeoTitng CaCOsz, doAopitng CaMg(COs)2, XouvTi-
NG CaMgs(COa)s4, evepyo o&eidio Tou payvnaoiou (MgO), 90% aoBeoTitng + 10% MgO, 90% doAopi-
NG + 10% MgO, 45% dolopitng + 45% aoBeoTtitng + 10% MgO, 40% dohopitng + 40% aoBeoTitng
+ 20% MgO, wg 1Tpog TN duvaTtdTNTA TOUG va BEATILWOOUV TNV avTidpacon OEIVWY EBAPWYV TTEPIOXWV
™G Apduag, apxikoU pH 4,2-4,5. 21n 0eUTepn TTEPITITWON €EETAOTNKE N CUUTTEPIPOPA TPIWV B€loU-
XWV EVWOEWYV, OPUKTH yOwog CaS04.2H,0, opuktd Beio S, pwo@oyUWog TToU GUVIOTATAI KUPIWG
amé CaS04.2H,0 kai P20s , Caz(POs4)2, CaFz k.G , wg TTpog TN duvaTdTNTA TOUG VA PEIWOOUV TO
pH TpIWV aAKaAIKWY £8a@WV TToU eA@Onoav atré To AypokTnua Tou AlNO oTtnv Treploxr NG Ofp-
ung, apxikou pH 8,1-8.2.

A6 Ta aTroTeEAéOPATA TTPOKUTITEI OTI OTAV OTA TTEIPAPATIKG €PN TTPOCTEBOUV TTOGATNTEG OPU-
KTWV 1 JIypdaTwy Toug o€ avaloyia 500 kai 350 kg/oTpéuua BeATiwovetal To pH Toug amd tnv éviova
6&Ivn TTeploxn TTou Bpickovtav apxikd ota épia 6.5-7.5. E€aipeon amoteAei To MgO T10 oTT0i0 TTPOC-
0idel 010 £€00¢POG AAKAAIKO XapaKTpa, agou aveRdalel To pH oTig Tiég 8,8 kai 8,1 avrioToixa. TNV
avahoyia 200 kg avd oTpéupa opiopéva piypdata Katd@epav va TPOTTOTToINooUV To £6a®IKO pH oTnv
TePIOXN Tou 6.5. Mévov 10 evepyd MgO odnyei Ta egetaldpeva £ddgn otnv aAkaAiki Treploxn (pH
7,8). Zmnv avahoyia 100 kg/oTpéupa kpivetal 0TI KAtGAANAa piyuata pe evepyd MgO utropouv va
dwaoouv emBuunTéG TINES pH. ZTnNVv avaloyia 70 kg/oTpéupa eE€TAOTNKE PUOVOV N CUUTTEPIPOPA TOU
MgO 10 oTroio duwg B¢ PTTdpece va BeATiwaoel To pH Tou €dd@oug TTavw atd Tnv TIPA 6,0. A6 T
pétpnon Tou pH Twv ammévepwy (ovov oTn TTpooBrkn 500 kg opukToU/CTPEUNA), TTOU gival pIa év-
o¢eign yia 1o Wg Ba petaBAnBei n avridpaon Tou £ddpoug aToug PBabuTepoug 6aPIKOUG 0PiICOVTEG,
dlamoTwenke 6T oTa amévepa Tou MgO peTaBaAAeTal eviovoTepa atrd To mMOuUNTO TO0 pH o€ OXé-
On ME TA QVTIOTOIXO OTTOVEPO TWV GAAWV OPUKTWV Kal Twv PIiypdTwy Toug (pH 9,0 évavti pH 8,3-
8,5).

Kai Ta Tpia 0puKTa TTOU Xpnaidotroindnkav wg eda@oReATIWTIKG edaguwv uwnAou pH eTépepav
peiwon Tou pH Twv edawyv, o€ SIOPOPETIKA OpwWG eTTiTeda. H yiwog Kai n ¢wo@oylyog KaTdge-
pav va Peiwoouv To pH kal Twv Tpiwv £dagwyv ato 7,1-7,6, oxeddv aveEdpTnTa atmd TV TToooTNTA
TOU OPUKTOU TToU TTPOaTEBNKE O¢ auTd. To B¢gio atrodeixTnNKe SPACTIKOTEPO, ETTIPEPOVTAG T HEYAAU-
TEPN Meiwaon Tou pH Twv 00wV, agou To TTPOKAAETE Peiwan aTo 6,4-7,3, KAl O PIKPOTEPO XPOVIKO
didoTnua, KaBwg petaTpétetal o€ Beikd ofu 1o otroio ofiviCel To £dagog. ‘Eva atmd Ta Tpia £daen
avTédpaoe KaAUTEPQ aTN peiwaon Tou pH PETA TNV TTPOGBAKN KAl TWV TPIWV OPUKTWY, TIBAVWG Adyw
TWV BEATIWPEVWY QUOIKOXNMIKWY 1810THTWY TOU.

1 EIZArQrH

Eival yvwaoTé 611 Ta @UTA TTpayhaToTTololV IKAVOTTOINTIKY QVATITUEN O€ eAa@pwg O&Iva £wg eAa-
@PPWG aAKoAIKG €0d@n. H avtidpaon Tou €dd@oug €T Twv QUTWV gival emBAABAS povov og TTOAU
XOUNAG 1 o€ TTOAU uwnAG pH kai kaBopileTal GueCa aTré TNV TTAPOUGTa UWNAWY CUYKEVTPWOewY HY
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Kol OH™ kan éupeca atmod 10 €TTNPEACUO TNG SIOAUTOTNTAG BIAPOPWY XNHIKWY CTOIXEIWV TOU £BAPOUG
oTn Bpéyn TWV GUTWV KABWG Kal OTOV ETTNPEACHO TWV UIKPOOPYAVIOPWY TOU £8APOUG TToU dIa-
dpapaTifouv atroudaio poAo aTtn Bpéwn Kal avaTiTuén TWV avWTEPWY QUTWV.

Z1a O6CIVa YEWPYIKA £da@n atraiteital aogféoTtwaon étav 10 pH Toug gival xaunAdTepo atoé 5.5.
ATTO auTd Ta £da@n £xouv ekTTAUBEi oI Bdoeig Twv Ca kai Mg kai xapaktnpiovral atré uwnAd Kai
ouyxva ToIka yia TIG KaAAiEpyeleg emTitreda Al, Mn kai Fe. Ta 6&iva €ddgn oTnv XWpa Pag arravrouv
KUPIWG OTIG OPEIVEG TTEPIOXEG TTOU KAAUTITOVTAI KUPiIWG atrd 6don Kal AEIHWVESG Kal O€ PIKPOTEPN £-
KTAonN OTIG TTEBIVEG TTEPIOXEG, TTOU gival OUVABWG YEWPYIKEG Kal OTIG OTToieg Ba TTPETTEl va yiveTal
agBéoTwan. ZTnv TPAEN xPeNoIhoTTolouvTal yia TNV acBéoTtwaon Ta UAIKG CaCOs, CaO, Ca(OH), kai
N 1A0G Caxapoupyeiwv. O kaBopiopdg TNG TToodTNTAG (N avaykn o€ acBEoTwaon) TTPoadiopileTal £p-
YOOTNPIGKA PE TN KAPTTUAN oykouéTpnong tou eddgoug pe Ca(OH).. H mogdtnTta 110U Ba Xpnoipo-
TroinBei e€aptdTal amd 10 apXIké pH kal atrd Tnv puBUIOTIKA IKavéTnTa Tou £86APOUG (TTOCOOTO Kal
€ido¢ TNG apyilou, TTOOOOTO TNG OPYAVIKAG 0UCiag). ATTO TNV EUTTEIPIA, Ol TTOOOTNTEG TTOU OTTAITOU-
vral Kupaivovtal atré 500-2500 kg/oTtp. udpacBEoTou 1) 1I008UVANEG TTOOOTNTEG GAAWY aoBeoTou-
XWV UAIKWYV. H aoBéotwaon Ba mpétrel va eravalauBaveral Jetd 7 A 8 €Tn. ZTn YEWPYIKN TTPAEN €-
mRAAETAI N diI6pOBwaon TNG aAKOAIKNAG avTidpaong Tou &€0A@POUG 0€ OUO TTEPITITWOEIG: OTA
aAkaAiwpéva €daen, dnAadr o€ ekeiva TTou £xouv uwnAd TTocooTd avtaAlagipou Na (>15% Tng
C.E.C.) ka1 To pH Toug €ival ouxvd upnAoTepo Tou 8.5 Kal g€ ekeiva TToU €Xouv uwnAd TTocooTd
CaCO3 pe pH 1ou Bpiokeral cuvABwg oTnVv TEPIOX 7.5-8.5. 21NV aAKAAIKA TTEPIOXT EXOUME KUPIWG
déopeuon Twv IxvooTolxeiwv Fe, Mn, Cu kai Zn kai Kivntotroinon Twv Mo kair Mg, pe duopeveig ou-
VETTEIEG OTNV QVATITUEN TWV QUTWYV. ZTNV TTPWTN TTEQITITWON atraiTeital eguyiavon (reclamation) Tou
€dd@oug, diadikaaia TTou gival SUOKOAN Kal JOKPOXPOVIA. ZTnv deUTEPN TTEPITITWON O UTTORIBACUOG
Tou pH emixeipeital oTnV TPEAEN Pe TTPOCONAKN OEIVY opyavikKwy UAWVY i ue TTpocaBrikn FeS04.7H,0
| TTpoaBrkn Beiou.

2KOTTOG TNG TTapoucag epyaciag gival va dokipacBouv kai va agloAoynBoulv kdTw atré epyaoTn-
PIOKEG OUVOAKES PIa O€IpA aTTO OPUKTA TTOU €ival TTapaTTpoiovTa S1a@OpwV XNUIKWY BIOPNXaviwy,
KaBwg Kal dIaQopa HiyHaTd TOUG, WG TTPOG TNV IKAVOTNTA TOUuG va peTaBdAAouv 10 pH TTpoAnuari-
KWV £00QWV.

2 YNIKA KAl MEGOAOI

Ta meipduata diegnxbnoav oto Epyactipio Tou TuAparog Xnuikwv Mnxavikwv TG MoAUTEXVIKAG
>x0oAn¢ Tou AlO T0 £10G¢ 2001 6TTOU £€eTAOTNKAV BIdPOPA PIOPUNXAVIKA OPUKTA KaI HiypaTd auTwy,
WG TTPOG TNV IKAVOTNTA Toug va petafdAlouv Tnv avtidpaon (To pH) tou edd@oug. Ta opuKTA auTd
KatardooovTal o€ U0 KATNYOPIEG.

ZTNV TTPWTN OEIPd TTEIPAPATWY JEAETABNKE N CUUTTEPIPOPE TWV ACRECTOUXWVY UAIKWV:

a) aoBeatitng CaCOs, B) dolopitng CaMg(COs)z, y) xouvtitng CaMgs(COs)s, 8) evepyd MgO, €)
90% aoBeoTitng + 10% MgO, ¢) 90% dohopitng + 10% MgO, n) 45% dolopitng + 45% aoBeoTiTng
+10% MgO, 8) 40% doMopitng + 40% aoBeoTtitng + 20% MgO, wg TTPOg TNV IKAVOTNTA TOUG va BeA-
TIWVOUV TNV avtidpaon Twv ofivwyv edagwv (Fageria and Zimmermann 1998, Shamshuddin et al.
1998, Mora et al. 2002). Q¢ Treipapatikd edd@n xpnoiyoTroinBnkav oUvOeTa emiPaveiakd deiypara
aypwv Twv Treploxwy Kupyiwv kai Ayiou ABavagiou, TTou aviikouv oto KatrvoAoyiké lvaTitolito
Apdpuag kar yetd amd agpognpavaorn, AeloTpinon Kai KooKivIoPa o€ KOOKIVA PE SIAUETPO OTTWV HI-
KPOTEPN TWV 2 mMm, XPNCIKOTTOINBNKAV YIa TOV TTEIPAUATIONS. Mepikd atrd Ta QUOIKOXNUIKE xapa-
KTNPIOTIKA Twv £6apuwv autwv divovtal aTo lMivaka 1. Mpokerrar yia edden pe 1oxupd 6&ivn avri-
opaon (pH 4,2-4,5), ye uwnAn avaloyia duuou (50-65%) kal Ta OTTOI0 CUPPWVA PE TO AUEPIKAVIKO
oUoTNUA TWV TPIYWVIKWY ouvteTaypévwy (USDA, 1993) xapakTtnpifovtal wg aypotrnAwdn (SL). O
TTOOOTNTEG TWV OPUKTWV KaIl TWV PIYUATWY Toug avd 300 g edagikol piyuatog frav 1.25, 0.875, 0.5,
0.25 ka1 0.175 g TTou avtigToixoUv pe 500 (éva eda@ikd piypa amd tnv mepioxr Kupyia kai éva atrd
TNV Teploxn Ayio ABavdaio pe 1o idio apyikd pH 4,4), 350 (Kupyia, pH 4,3), 200 (Ayio ABavdaio,
pH 4,2), 100 (Kupyia, pH 4,4) kai 70 (Ayio ABavdoio, pH 4,4) kg/otp. To Bdpog Tou eTmpaveiakou
eddgoug utrohoyioTnke £éwg 10 BABog 10 cm kai ritav 120 t 1 120000 kg (1000 m?x 0.1 mx 1.2
t/m3). O mpoodlopioudg Tou pH yivovTav pe TTpooBAKn oTa £da@IKA piypata T6o0 oTnv apxr 600
Kal katd Tn didpkeia Tou Treipduarog 0.01 M CaCly, pe oxéon €da@ikoU piypaTog:SloAUuaTog 1:2.
OAa T1a edagikd deiypata diappéxtnkav pge 100 ml vepol Bpuong. ZTig emeupdoelig 500 kg opu-
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KTOU/O0Tp. OTA iBIa €da@IKA piyparta poodiopifovrav TTapdAAnAa pe 1o pH a1md 10 Bpeypévo Xwua
Kal To pH ota amdévepa autwv. MpayuartotromrBnkav 4 di1adoxIKEG PETPROEIG Tou pH oTa £da@Iké
MiypaTta kai ota ammovepa 10, 20, 30 kar 40 nuépeg ammd Tnv Evapén Tou TTeIpAPaToG.

21N 0eUTEPN OEIPA TTEIPANATWY ECETACTNKE N GUUTTEPIPOPA TPIWV BEIOUXWV EVIICEWY,

a) opukTh yOwog CaS04.2H,0 (Shainberg et al. 1990), B) opukTd B¢io S (Malavolta et al. 1987),

Y) ewogoyuyog (utrokatdoTtaro yuwou) (Al-Oudat et al. 1998) mou cuvioTatalr Kupiwg aTmo
CaS04.2H,0 kal P20s , Caz(POa)2, CaF: k.4, wg TTPog TNV IKAVOTNTA TOUG VO PEIWVOUV TO pH Twv
OAKOAIKWV £6AQUWV.

Ta TeIpauaTik@ €3a@n GUAAEXTNKAV ATTO TNV TTEPIOXT TOU QypPOKTAUATOG Tou AlMG, atd oAU
KovTd oTn BdAacoa, atrd Tpia diapopeTikd anpeia (1, 2 kail 3) TTou eixav apxiké pH 8.1, 8.2 kai 8.2
avrioToixa. Mpokerrar yia eddgn SIaQOPETIKAG OPUKTOAOYIKAG oUCTACNG KAl e UWnAR avaAoyia IAU-
oG (80-89%), Ta oTroia XapokTnpiovTal, CUPNPWVA PE TO TTAPATTAVW AVAPEPOUEVO TPIYWVIKG OU-
oTNHA, TO eV €8agog 1 wg INVWdES (Si), Ta de £daPn 2 Kal 3 wg IAuoTTNAWSN (SiL) (TTivakag 1). H
TTpogToIpacia Twv SelypdTwy e6AQOUG yia TOV TTEIPAPATIONS, TO BAPOG TOU ETTIPAVEIOKOU £6APOUG
Kal 0 TTPoadIopIicuSG Tou pH €yive OTTWG Kal TNV TTPWTN CEIPA TTEIPAUATWY.

O1 TTO0OTNTEG TWV OPUKTWYV TToU TTPpoaTédnkav avd 250 g eddgoug ftav 2.5, 5 kal 7.5 g yia Tn
yUWo Kal Qua@oyuyo, VW Ol AVTIGTOIXEG TTOOOTNTEG yia To B¢gio ATav PIKpOTEPEG, 1.25, 2,5 kai 5 g,
Aoyw NG apyng ogeidwong Tou. O1 TToodTNTEG AUTEG avTIoTOIXOUV e 1.2, 2.4 kai 3.6 t/oTp. yia yOyo
Kal pwo@oyuyo Kai pe 0.6, 1.2 kai 2.4 t/oTp. yia 10 B¢eio. Ta deiyparta edAPOUG PE T OPUKTA TTapE-
MEIVAV OUVEXWG UYpd Kal KABe eBdopdda yia 10 ouvexeig opég Aappdvovrav pia roodtnTa (15 g
uypoU eddgoug) kal Petd atrd Enpavan rpoadiopifovrav 1o pH TNG JeE Tov TPOTTO TTOU TTPOAVAPEP-
Onke.

>€ KABe peTaxeipion £yivav TECCAPEG ETTAVOAAWEIG KAl VI TNV AgIOAGYNCN TWV ATTOTEAETUATWY
eEARPON 0 NECOG BPOG TWV TEGOAPWY QUTWV TIHWYV PE TO BEBOPEVO OTI N ATTOKAIOT) TOUG Bev EeTTEP-
vouae 10 5%.

3 AMNOTEAEZIMATA KAl £YZHTHZH

3.1 EdSa@oBeATIWTIKG OPUKTE £8aPWY XaunAou pH

Z10 1° kai 070 2° TEipapa Kal Ta SU0 CUVOETA ETTIPAVEIOKA £8AQN TTOU gixav To idlo apxikd pH
(4,4) deixvouv TTopOPOIO AVTIOPOCH OTNV TTPOCONKN TWV ACBECTOUXWY UAIKWV Kal TWV HIYUATWYV
Toug. To evepyd MgO peTaBdaAel TTepITOOTEPO OTTO TA AAAG OPUKTA TO pH Twv dapwv Kal To auéd-
vel aT1o 8,8 -9 aTo deiyua 1 ammd Ta Kupyia kai oto 8,6 oto deiypa 2 amréd 1o Ayio ABavdaio. ZTiG u-
TTOAOITTEG PETAXEIPIOEIS N augnaon Tou pH Kuudvenke atd 6,9 (SoAopitng) €wg 7,5, TTEPIOXN TTOAU
KOAA yia TNV avamTuén 0Awv oxeddv Twv KaAAiepyeiwv (Mv.2). ATTO Ta aTmOTEAETUATA TWV OTTOVE-
PWV, TTOU ATTOPEVOUV UETA TO TTOTIOUA TWV €00QIKWYV UIYMATWY (TO vePS OTPAYYIONG), TTPOKUTITEI OTI
10 MgO petapdAel To pH kai Twv dUo £da@ikwv piypdTwy gviovoTepa (pH 9,0 kai 8,7 avtioToixa) o€
OX£0n We Ta GAAG OPUKTA OTWYV OTToiwv Ta amévepa 1o pH dev Eemépace 1o 8,5 (Miv. 3). 10 3°, 4°
Kol 5° Treipapa HEAETABNKE N CUPTTEPIPOPA TWV OPUKTWV TTOU £BWOAV TA TTIO EVOIQEPOVTA OTTOTE-
AMouara, 6oov agopd TNV auénon Tou edagikol pH, ato 1° kai 2° Treipapa. Autd ATav o aoBEeoTiTN,
0 XouvTiTng, To gvepyd MgO kaBwg kai Ta piypyatd Toug 40% Solopitng + 40% aoBeotitng + 20%
MgO ka1 90% doAopitng + 10% MgO.
>0 3° Teipapa SOKIPAOTNKE N TTogoTNTA Twv 350 kg OPUKTOU/OTP.OTO EBAPIKS PiYUG TTOU EiXE TTPO-
éAeuon Ta Kuopyia. H mpoaBrikn tou MgO aténoe 1o pH até 4,3 mou rtav 1o apyiké oto 8,1 TTou
Bewpeital apkeTd uPNAS yia apkeTéG KaAAIEpyelieg. Ta uttdAoITTa opukTd BeAtiwoav To pH auTtou Tou
€da@ikol piyyoTog o€ TINEG TTOU KupaivovTav atré 6,5-7,1, Tepioxf Tou Bewpeital TTOAU KaAn (16a-
VIKA) Yo OAeg TIG KaANEpyeieg (Miv.3). ZTo 4° Treipapa YEIBnKav TTEPICCOTEPO Ol TTOGOTNTEG TWV
OPUKTWV Kal épTacav Ta 200 kg/oTp.oTO €BAQPIKO Piyua, TTOU O€ AUTO TO TTEipapa EiXe TTPOEAEUON
Tov Ayio ABavdoio pe apxikd pH 4,2. Ao 1o ammotéAeoua TpokuTITel 0TI TO MgO auédver To pH Tou
€dd@oug aTo 7,8 TToU BewpeiTal UPnAOG, VW Kal Ta PEiYMATA OpUKTWYV (acBeaTitn pe evepyd MgO) To
aveBadouv oTnv TTEPIOXA Tou 6,5, TTou Bewpeital KATAAANAN yIa TIG TTEPICTOTEPEG KAAANIEPYEIEG.

210 5° Treipapa SOKIYEOTNKAY aKOUA HIKPOTEPEC TTOOATNTES £OAPOPREATIWTIKWY Tou pH Twv ofivwv
edagpwv. 'ETol edw epappdoTnke ToodtnTa 100 kg OpUKTOU/OTP.OTO EBAPIKO Hiypa atrd TNV TTEPIOXH
Twv Kupyiwv pe apxiké pH 4,4. O aoBeoTitng katagepe va avefdoel To pH oto 7,0, Tou Bewpeital
10aVIKO yia KABe KaAAIEpyela, evw Ta UTTOAOITTA TO avéBacav oTnv Trepioxr 5,7-6,2 TTou &€ Bewpei-
Tal 1510iTEPA IKAVOTTOINTIKA WG ATTOTEAECUA aoBE0TWONG, OTTOU N £MIBIWEA PAG gival TINEG KOVTA OTO
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OUBETEPO ONEID.ZTO 6° TrEipaua PENETABNKE N €TTIOPOCN TTOU AOKEI YIG WIKPA OXETIKG TTOGOTNTA
MgO o¢ £da@ikd piypa Ioxupng 6§ivng avTidpaong.

Mivakag 1. PUGIKOXNUIKEG IBIOTNTEG TWV TTEIPAPATIKWYV EOAPWIV

Mepioxn pH duuog  dapyilog  IAUG XapokTnp Opyav. P K Ca Mg
% £0aQWV ouo. % ppm
Kupyia 4.25 47.7 20.3 31.9 L 1.42 36 170 297 33
4.3 55.7 12.1 323 SL 1.33 36 170 450 48
4.4 64.1 14.2 21.7 SL 1.37 36 100 520 36
4.5 56.2 10.1 33.7 SL 1.07 32 100 560 48
Ay.ABav. 4.2 61.9 9.9 28.3 SL 1.04 32 45 127 12
4.4 63.4 12,5 241 SL 0.91 42 50 160 19
A.l.0. 8.1 3,7 7,7 88,8 Si 1,37 26 89 490 75
8.2 21 7,3 82,2 SiL 1,26 32 67 425 83
8.2 2,5 8 79,5 SiL 1,08 29 117 380 90

Mivakag 2. Emidpaon mpocobrikng OpuKTwyY Kal PyudTtwy Toug oTo pH edagikwv deiypdatwy: (AA) Ay. ABavaciou
Apdpag (apxiké pH 4.4 , moodtnta 500 kg/otpéppa), (K1) Kupyiwv Apduag (apxiké pH 4.3 , moooétnta 350
kg/oTpéppa) kai (K2) Kupyiwv Apduag (apxikd pH 4.4, roootnta 100 kg/oTpéupa)

Opukt6  5H 8H 10H 14 H 20H 30 H 40 H
E‘: MY- k1 k2 K1 K2 AA KI K2 AA K1 K2 AA K1 K2 AA
A 6 68 62 7 6,9 64 7 7 65 7 705 65 7 7,05
A 6,9 6,95 7 7

X 6 56 64 57 725 65 57 73 65 57 75 65 57 15
M 75 56 79 58 84 8 58 855 81 58 86 81 58 86
40% A

+40%A 62 58 69 6 7.1 71 6 73 71 6 73 71 6 73
+20% M

45% A

+45%A 7,25 7,3 7.3 7.3
+10% M

90% A +

0% M 7,25 74 7.4 7.4
90% A +

10% M 63 61 66 62 7,4 6,7 62 745 6,7 6,2 7,5 6,7 62 75

A= AoBeaTitng, A= AoAopitng, X= Xouvtitng, M= MgO evepyd, H= Huépeg
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Qg £€d0@og xpnaoiuoTroINdnke autd atd Tnv TTepioXn Tou Ayiou ABavaciou pe apyiké pH 4,4 kai
N TToooTNTA TTOU £QAPUOCTNKE NTavV 75 kg MgO/oTpéupa.ato eda@ikd piypa. Metd 10 nuépeg ammd
TNV €QAPUOYNA TOU OPUKTOU TTPOKUTITEI OTI To MgO BeATiwovel To pH wovov aTo 6,0, TR OxI IKavo-
TToINTIKA YIa TTOAAEG KOANIEPYEIEG.

Mivakag 3. MeTaBoAr pH pe 1o Xpovo, ota ammovepa £da@ikou deiypartog epioxns Kupyiwv Apduag, apxi-
KoU pH 4.4, pe mpoaBrikn 500 kg/aTpéupa e8a@POREATIWTIKWV

OpukT6 Kal Miypa 10 H 20H 30H 40 H
A 8,5 8,5 8,5 8,5
A 8,4 8,5 8,5 8,5
X 8,2 8,3 8,3 8,3
M 8,8 8,9 9 9
40% A. +40% A + 20% M 8,2 8,3 8,3 8,3
45% A. +45% A+ 10% M 8,4 8,45 8,5 8,5
90% A +10% M 8,3 8,4 8,4 8,4
90% A +10% M 8,4 8,5 8,5 8,5

A= AoBeaTitng, A= AoAopitng, X= Xouvtitng, M= MgO evepyd, H= Huépeg

3.2 Ed0@oBeATIWTIKG 0pUKTE £80(WV aAkaAikoU pH

H 1mpooBrkn yuwou oTo €dagog 1 peiwvel To apxikd pH atd 8,1 o¢ 7,6 yia mToodtnTeg 1.2 Kal
2.4 tn/oTp. ka1 amrd 8,1 oe 7,5 yia ToodTnTa 3.6 tn/0Tp. AvdAoya atroteAéopata eA@Onoav Kal Ko-
TA TN €pappoyr ewoeoyuyou, 61Tou 1o pH peiwdnke amrd 8,1 og 7,5-7,6 KAl OTIG TPEIG TTOTOTNTEG
opukToU. H emmidpacn Aoirév Tng ylwou kKal gwopoylyou eival axeddv idia, avefdptnta amd tnv
TTOOOTNTA N OTToia XpnaoIYoTTolEiTal. YTTApXel OJwg diapopd 6oov agopd OToV XPOVO GTOV OTT0io
EMEPXETAI N OTABEPOTTOINON TWV TEANIKWV TIMWV pH (ZX. 1). ZTNV TTEPITITWON TTOU XPNCIUOTIOIEITAl
B¢io Traparnpeital peyaAuTepn BeAtiwon otnv TP Tou pH. 'ETo1, auTO YEIWVETAI OTTO TNV OPXIKK) TI-
un 8,1 oe 7,3, 7,2 kai 7,1 yia To001NTEG B¢giou 0.6, 1.2 Kai 2.4 tn/oTp. avrioToixa. H peiwon Tou pH
ETMEPXETAI YPHyopa Kal atrd Tnv TETAPTN TTEPiTToU EfOoudda, oe avtiBean pe Ta GAAa e6A@OBEATIWTI-
K4 Ta oTTOia YIa TO iB10 ATTOTEAEOUA XPEIAOTNKAV TTEPITTOU TTTA £BdOPAdES (X. 1).
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pH ToU £8d@oug 1

pH Tou eddgpoug 1
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EBdopadiaicg perpnoeig pH
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EBSopadiaieg pyetpnoeig pH

—e— dwogoylyog 1,2
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—m— bdwoeoylyog 2,4
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dwopoylyog 3,6
tn/aTp

—e— O¢io 0,6 tn/oTp
—m— OQ¢io 1,2 tn/oTp
Oc¢io 2,4 tn/oTp

2xAua 1. MetaBoAn Tou pH Tou £ddpoug 1 petd TNV MPOoOrkn ylwou, pwo@oylywou Kai Bgiou
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210 £80¢0¢ 2 n TTPooBrKn TNG YUwou peiwvel To pH Tou amé 8,2 oe 7,5, 7,5 kai 7,4 yia To00TN-
166 1.2, 2.4 kan 3.6 tn/oTp. To idlo TTaparnpeital kal HETA TTPOOBKN wao@oyUyou, 6TTou To pH TOU
€dd@oug peiwdbnke amréd 8,2 og 7,6, 7,5 kai 7,6 yia TIg avTioToixeg ToootnTeg. H emidpaon Twv duo
auTwV BeloUXwVv UAIKWV Bev gival agloonueiwTn kal gival n idla, aveEdptnta amé Tnv ToooTNTA
€0a@OBEATIWTIKOU TTOU €@apudleTal oTI TrelpapaTiké xwua. Kard tnv xpnoigotroinon Tou Begiou
£€xoupe o aiodnTh TITwon Tou pH, To otroio peiwvetal amréd 8,2 oe 7,3, 7,2 kal 7,2 yia TTOOOTNTEG
0.6. 1.2 ka1 2.4 tn/oTp. avTioToixa. Kal o€ autrv Tnv TTEPITTTWON OPWG N TITWon Tou pH eival
aveEApTnTN a1rd TNV TTOCOTNTA TOU £80POBEATIWTIKOU N OTToia XPNOIYOTIOIEiTal (2X. 2).

pH ToU £3d@oug 2
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ZxAua 2. MetaBoAn Tou pH Tou £dd@oug 2 petd TNV TPOocOiKkn yOwou, ¢pwo@oyUywou Kal Bgiou

210 £60a(p0og 3 TTapaTNPRBNKE peyaAuTepn eAGTTWON Tou pH atr’oT ota dAAa duo e6dn. ‘ETol n
TTPOCONKN YUwou peiwoe 1o pH Tou €ddgoug até 8,2 og 7,2 7,3 kai 7,1 yia ToootnTEG 1.2, 2.4 KO
3.6 tn/oTp. avTioToixa, evw n TTPOCBNKN waogoylyou To peiwoe amd 8,2 oe 7,4, 7,4 kai 7,3 yia TIg
idleg moodTnTeG. Kal 0 autd TO £€30QOG OTIG METAXEIPIOEIC ME TN yUWo Kal Qwao@oyuyo
OIaTMIOTWVETAI TTWG N peiwon Tou pH dev emnpedletal aioBntd amd TNV TTOOOTNTAG TTOU
XpnoigoTroInenke Kal eTTHABE g€ XPOVIKO SIGCTAUA TTEPITIOU OKTW £ROOUABWV.
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¥xApa 3. MetaoAr Tou pH Tou £ddgoug 3 peTd TNV TTPOCOnKn yUwou, ewapoyUyou Kai Beiou.
2Tnv TTEPITTTWON Tou Beiou To pH eAatTWwBNnKe amé 8,2 oe 7,0, 6,5 kai 6,4 yia TToodTNTEG 0.6. 1.2
Kal 2.4 tn/otp. avrioToixa. H eAdTTwon autr) €miABe TTOAU ypriyopa, ammd Tn SeUTepn KIOAAG
eBdoudda, kabwg 1o Beiov peTaTpéteTal o€ Benkd ofU To oTToio Ypriyopa oIvilel To £5agog (ZX. 3).

210 oXAua 4 yivetal pia olykpion TNG PETABOANG Tou pH PeTd TNV TTPOaBrKn idlag ToooTNTAG
yUyou, pwao@oyUyou Kal Beiou Kal oTa Tpia TTEIpapaTIKG €34@n
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ExApa 4. Zaykpion TnG METABOANG Tou pH peTd TNV TTPpooBrikn idlag TToodTNTAG YUWou, puwapoyUyou Kal Bgiou,
ota €ddaepn 1, 2 kai 3

Kal Ta Tpia opuktd TTpokaAscav BeATiwon Twv @QUOIKWY ISIOTATWY TwV £0aPWV, OTTWG TNG
dINBNTIKOTNTAG. H pwo@oylwog av Kal podiddel To £€0apog pe P, £xel XapunAd K6OTOG Kal CUVTEAET
OTNV aTmmoppPo®nCn TWV TTAPATTPOIOVTWY TNG PBlIoPNXaviag @WOQOPIKWY ANITTACHATWY, WOTO00 WG
€0a@OBEATIWTIKO Ba TTpETTel va TTpooexBei 101IaiTEpa va pnv TTEPIEXEl aToixeia emBAaBn yia tnv
QVATITUEN TWV QUTWYV KOl PUTTOYOVA YIa TO £3a@Og Kal YEVIKA yia To TTepIBaAAov, 6TTwg As, Cd, Pb
K.d.

H aimoAdynon kai n epunveia Twv akpaiwyv TiHwv pH 1Tou KaBioTouv Ta £dd@n TTPORANUATIKA
KaBwg Kkal o1 avTidpdcelg Bepatreiag Toug pe Ta didpopa e6APOBEATIWTIKE, avagEpovTal O€ EKTAON
oTn BiBAoypagia (MoootroAivog, 1987, 1991).

4  TYMMEPAIMATA

ZUPQWVa JE Ta atToTEAéTpATa TWV QU0 CEIPWV TTEIPAUATWY KATOARYOUUE GTO CUUTTEPACHA OTI
yia TNV BeATiwon Twv 1oXupd 6EIVwy £50QWY PTTOPOUUE VA XPNOIKMOTIOIOUNE aoBeaTiTn, SOAOMITN
Kal XouvTiTn 1 Kai hiypata autwy pe MgO oe TroodTnteg Tepitrou 350 kg/oTp. ETTiTTAéov pTTOpEi Va
xpnotygotroinBei kar MgO wg Kai piypatd Tou pe aoBeaTitn Kal doAopitn, oe moodtnta 200 kg/oTp.
AvTiBeTa yia TNV peiwon TNG AAKOAIKOTNTAG Twv €8APWY OUVIOTATAI YUWOS Kal pwa@oylyos o€
ToooTnTeG 1.2 t/oTp. 1 opukTd Beio oe moodTnTa 0.6 t/oTP. AUTEG OI TTOOOTNTEG I0XUOUV VIO TO
eCeTalopeva oTa TTEIPAPATA pag €3Agn. ZTnv TPAELN, dnAadn o€ cuvbnkes aypou, Ba Tpétrel va
TTPOCdIopifovTal 01 TTOCOTNTEG TWV €DQQPOREATIWTIKWYV YIa KAOe €3a@og fexwploTd, Adyw Tng
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MEYAANG TTOIKIAOPOP®PIag TwV £80QWV Kal TNG BIAPOPETIKAG KABE Gopd pubUIOTIKAG IKAVOTNTAG TWV,
£T01 (VOTE VO ETTITUYXAVETAI TO KOAUTEPO BUVATO ATTOTEAECUA TTPOCOETOVTAG TN MIKPOTEPN duvaT
TTOOOTNTA £6APOBEATIWTIKOU.
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ABSTRACT

UTILIZATION OF MINERAL RAW MATERIALS (INDUSTRIAL BY-
PRODUCTS) AND THEIR MIXTURES AS SOIL PH AMENDMENTS

Sikalidis C.", Karagiannidis N.?
! Department of Chemical Engineering, Aristotle University of Thessaloniki, 546 21,
Thessaloniki,, Greece, sikalidi@eng.auth.grr

2 NAGREF — Soil Science Insitute, Thessaloniki, Greece.

Limestone, dolomitic stone, huntite, active magnesia and their mixtures as well as phosphorus
containing gypsum, all by-products of various industrial activities, were investigated as soil amend-
ments for acidic (pH 4.2 - 4.5) soils from Drama area, N. Greece and alkaline (pH 8.1 - 8.2) soils
from Thermi area, N. Greece. Additions of 500 and 350 kg of the industrial by-products or their
various mixtures tested, per 1000 sq.meters, improve the soil pH from the strong acidic area to 6.5-
7.5. Active magnesia increases the pH values above 8. Additions of 200 kg of mixtures of lime-
stone and active magnesia per 1000 sq.meters, found to be able to increase the soil pH from 4.2 to
around 6.5. These results were obtained within ten days from the day of application. Phosphorous
containing gypsum, by-product of phosphoric fertilizers industry, was found to be able to decrease
the soil pH from 8.1-8.2 down to 7.1. The results of this work suggest the possible use of the stud-
ied by-products as soil amendments for acidic and alkaline soils, respectively.
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