
SBORNfK NARODNfHO MUSEAv PRAZE' 
ACTA MUSEI NATIONALIS PRAGAE 

Vol. IX. B (1953) No. 3. Mineralogia No.1. 

REDAKTGR IVAN KLASTERSKY 

-K. KOMAREK: 
I 

CHEMICK'f' VYZKUM PRIBRAMSKE SAMETKY 

CHEMICAL INVESTIGATION OF THE MINERAL ,SAMETKA" 

(VEL VET ORE) OF PRIBRAM 

PRAHA 1953 

NAKLADEM NARODNIHO MUSEA V . PRAZE 

V GENERALNf KOMISI MAliCE CESKE, PRAHA 11-1700, VACLAVSKE NAM. 





K. KOMAREK: 

Chemicky vyzkum pribramske sametky 

XHMHqeCI<Oe HCCJie]l,OBaHHe npXM6paMCI<OrO MHHepana 

,caMeTI<H" 

(Pfedlozeno 20. XL 1952.) 

Vedle J achymova pf.eds,tavuje P r i .bra m nejbohats.i ceske nale­
zi·ste nerostu,, nebof :s.e tam VYiSkYltlo 'Celkem IP·fes ,80 ne:ros:tnych dr:uhu. 
Pod'rohne odkazy na bohatou li.terarturu o p.fibramskyeh nerosrtech 
a o tamnim d:olovani podava -J. KRATOCHViL ve svem oibsahlem :tO!Po-
gr.aficikffin d le (7) . · . 

V pfitomne do:be j.s~ou ho1rni pratr.a p f i bra m s k y c h do 1 u, 
v nich:z se te,zil :hl.avne stribronosny galenit, davno opustena. T,ezba se 
dnes provadi j en ve 1spodnkh 1patrech, v nichz, mis:to ·vlaJstnieh rud j e toiJiko 
krernen, imJp~egno~any rudnim materia1emi (,krusky") . V dfivej,sich 
dobach se oochazelro .ze:jmena v horn:ich p1atrech velmi . mnoho do:b:fe 
krystalovamyah n:e~os1tu, vzni~ly:ch ta1m sekundarrne porvrcho'Vym v:etra':"' 
nim. Vyskyltovaily se v druzorvych dutinach, ktecyeh do hlouibiky ovs.em 
rychle ubyval!o. Mnohe d:ruhy nei~ostn:e s·e 1na !P:f·ibr.amsiky:ch rudnich ·zHach 
opakovaly V nekolillk:a :generadch, nebof ;s:e iStf}dal:a iUdofbf pfi·zniva jejich 
v:zniku (e~st:ou ina pf. hydrothermalni) is doba;mi, kdy fy;sikalnich ani 
chemic:kych IP'f·edpokl~du k j,ej:i!Cih.' tvorbe nebylo. K temto neros1tum !Patti 
n~ ipr. 'V~pen.e~, .. kremen, baryt ~a tez kyz zele'fny, ktery se tam ohjevoVJal 
az do IIleJmladsi dohy. . 

Zvlasrte pozoruhodna a ;pro Pfib~am typi10ka Jhyl:a odruda g·oet.hitu, 
nazv:ana p:odle ,swe:ho vnej>siho V'zhledu sametka (nero. Sammtblende, 
angl. velvet ore). TVofi zlutohnede, reza¥ohn:ede nebo hn~de~ sametove 
;povlaky a kur-y !Papr:s1ci:tyc:h .agregatu, hroznoviteho tvafu., IPOikrfvlaj.fci 
ob~ce}ne vapenec neho kremen. v~seobecne ,s,e uznava, ze Slamet:ka vz:nikla 
druhotne, a 'to zv·etranim pyritu. J ednotl!iva vlakna sametkovych !Povlaku 
jsou tvofena d~obn:Ymi krystalovymi j ,edilJnci goethi'tm, prota:zenymi podel 
vertikalni krystalograficke osy ( 4). Podle A. E. von REussa (8)~ vznikl 
pfibramsky goethit .a tedy i sametka ;pfemenou z :py:ritu, ;pri cemZ pre­
chodnim .s1badiem mezi obema j1m.eno'V'anymi nerosty by.Jlillit, ehloritkky 
to neros't IPOIPsany po._p·rve [)iraVie z P:f·iJbrame~ ehemickym s:vym :slozenim 
kfemi·cit1an 'zel·e~a. REuss ta:k usuzov.al tpodle vzorku ,sametky, j.eji:z kulo ... 
vi te .a hroznovitB agreg.aty ohs.ahorva:ly j adro 'Z pyri tu, zm,enen:eho 
castecne v lillit. F. BABANEK (1) vs~k z·astihl sametku naros,tlou lilJa 
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py.ritu a oo.ni tep.rve liHit. Jinak :souhl:asi :S!ice s REussem, ale ~)Hpomimi, 
ze Jze na;l,ez:t pyrit, goethit a lillit tez :samo:statne, odlOilltCene od S·ebe. 

S vyc·er,pamim hornkh /Partif !Pfibra:msikych rudJnkh zi}. iSrtal'a :s;e 
sametka vzacnos:ti. Proto jsem IPO!Vtaiwal za duJ.eZite 1Podr10ibit tento 
p.amatny cesky neDO&t jpOdrobnemu ehemickemiU vy·zlk:umu, kte1ry U neho 
dosud proveden nebyl a jim:Z. by se stano~ily i sot.llcas:tlky, p.fitomne tam 
tfeba jen v nep.atr:nY,ch zlomdch ;procenta. Zdruo se tez zajimavym po­
rW!nat ~zis:kiane · resultaty s 1ana:l)Tisami goethitu z Podkrkonosi ( 6), 
u ndchz byl :zcela vyloucen s:tylk :S jinym rudnim materialem, na ro~dil od 
lok,alit1y rprihnamske, ibohate na rudy jinych tezikych kovu. 

K IC h em i c k e m u; v y z ik u m u j.s.em pou~il' rezav:ohnede .sa-
: metky 'Z Prrbrame, !POkryvajf,ci :s ohou stran desiku zrniteho kremene 
s !Primesi dolomitu ia 1sideritu. Vrs:t'VIa sa:me.tky byla velmi dolbre ziacho­
Viana a m·ela tYJpieky ,s:ameootvy /PO;v;rch. Byla velmi opatrne seskraibana 
ostrym noziikem s ploehy asi 120 cm2, cim·z hyly zi1stkany skoro 3 g vzorlru. 
I-fltoobeji .pfecJuizela jiz do vrstvy komjpaktniho hnedocerneho goethitu. 
V jednom mi:Site byla sametlka IPOkrytla neko:lika droibn,ymi kr~s.talky 
pyritu :a lbyla proto uvoiiiovana je.n ·z mi·srt dru:hych, kde lupou n~hylo 
py:rit videt. Pres :to b.ylo jodazido'Vou reakci ·(3) dokazano, z.e ziskam.y 
tak vzorek ohsa:huj e ma:le mnoz;stvi p y r i t u. V e vodinem v:Yluhu 'VIzotr.ku 
byly ·zjisteny s i r ,a ill y, vznilkJ.e heZ!Pochyby ~ il)yritu vetranim. Vzorek 
tedy 'Obsahovall sir u vaz:anou j:ak v.e forme sulfidicke tatk i ve forme 
sulfatove. Protoz,e *etranim !PYritu vedle s:iranill z.eleznateho vznika sou­
caSille i 1satna volna kyselina .sirova, s:nazH jsem sesrtano~t k y s e 1 o s t 
·V y 1 u h u, :z.iskaneho ·z 1 dilu vzorku a 2 rdil'u IVody. Kyselos.t j_as:neho 
centrifugatu thyla :zjistena barevnfmi :iJndi'katory. Jeji hod!norta (p1H == 5) 
je vs~aJk neveJJka Vie i&rovn.ani s intensitou reakree na sirany (s Ba · ") 
Z cehoz Vyjplyva, ze s.e :kys•elost o.tupila ji·z !Pfirbomnos.ti 1latek 'Zas:aditeho 
chara:kteru, cimZ vzmikly ;sirany. . 

Ke k v a n t i t a t i v ill i a n a l y s .e hylo pouzito vzorku, vysuse­
neho pfi 1100 C. Hlav.ni pouz.fv,ane reagencie (kyselina solna, dusicna 
a amoniak) · [byly IPf.ia>rav.eny destilaci ·z nejrcistsfch produktu olbchodnich 
a byly uchovavany v lahvich, vylitych uvnitf parafineni. Vzorek sametky 
velm.i jemne Tozatfeny v ~chatove misce a vysus:eny byl rozkladan zahfi­
vanim se smesi kyseliny soJne a dusii&le v krem.ennem tygliRu. Celfkem 
by.lo pots:tu[)ovano IPOdl.e 'Z!Pliso:bu jiz drive pop1saneho (6). K hlavni ana­
ly.se bylo ,pouZito skoro 1 g ~:zorku .. Pro :stanoveni hliniku, j ~ehoz bylo ve 
vwrku toliko jen velmi male mnozstvi, pouzil jsem sve vlas.tni methody, 
dosud nepops.ane. Celkove isloz,eni sametky je toto: 
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87,21 % Fe20 3 
10,40 % H 20 

0,67 % Si02 
0,0.47% Al20 3 
0,31 % CaO 
0,15 % MgO 

------ o,33 % so3 
0,80 % FeS-2 

- 99,917%. 



Z p~ovedene:ho chemickeho vyzkumu VYJPlfva, ze iSametka neohsa­
huje pra:kticky ·zadnou ptllniseninu tezkych kovu (Pb, Ag, Zn, Ou a pod.), 
ac vznik!aJ'a v. souseds:tvi j ineho rudn:iho materialu, iktezy tyto kovy 
v ·znacnem mnozstvi obsahorwtl. N ep:fihHzime-li k mechanicke !Primesi 
pyritu, nelisi 1se sametka rsv:Ym ehemick:Ym sloz,enfm podstatneji od jinych 
goethitu. P01zoruhodna je rnepritomnost manganu. 

V ·z n i ik sametky a vulbec goethitu lze vy.svetlit i hez pred:choziho 
stadia Hllitu. Vetrani !Il<Y·ritu IP'lirsobil kyslik ~ozpusteny ¥e spodni ·vode, 
kterou byly p:fihr.amske rudni 'zily zrato1peny. Kyselina kfemicita, ve 
spodinich vodach vzdy v .malem .mnozstvi IPfitomna, rpfechazi v~e sty:ku 
se .sil:nej:si ko:ncentraci el·ektrolytu (FeS04 , H 2S04 ) na povrchu vetra­
jidho kyzu ·z.elezneho z formy solu do nerozvustne fo:nny gelu a tim 
s-e tez z rofz,toku vylucuje lkolem :pyritu. 

1)cink:em kysliku a so:ucajsn:Ym snizenim kyselosti (p:fiton:inos.ti 
kyseleho uhlicitanu vapenat'eho nebo hofecnateho) nastava ox y d a c e 
siranu 'zeleznateho v :sira1n z,eJezity a hned i jeho h y d r orl y s a v zasa­
dite sir.any z.elezrite, az rposle·ze na rpouhy hydro:xyd 'zele,zity. S.h·an :Zele­
zity se h~d~olYisuje dosti snadno :a to ji:z od ky:s~elosti pH= 2,2. Vznikajici 
hydroxyd 'zelezity vsak mu'z.e !z.ustat kolo1dne rozpusten ~.Z do reakce 
neUitrnlni, kd.y se tejprve vylucuj.e (2). Kyselost rv okoH pyritu. j.e od:stra­
iiova.na alkali:tou . . Sjpodni 'Vody, t. j. j ej im obsahem :kys:el'ych uhlicitanu. 
Voda s ji:s·tY1m orbsahem ky;slicniku uhlicib~ho r<)'zrpousti vapenec nebo 
dolomit a vznilk:ajici ta;k rorztok: kysel'Y'ch uhJi.oitanu predstav:uje dostar­
tecnou ·zaso!bu alfka1ity, kter.a od!straiiuje ikys,elinu siro;vou. Pntom s:e 
uvoliiuj.e 002 , ktery n.a jinych mi:stech ~o:z;poru:stf d:al1si vapen~ a vytvaii 
ta:k nOiVlOIU 'Zasoibu ky.s;el'eho uhliJcitanur. Pn reaJkcich vznika tez siran va_; 
penaty. P~oto~e je pome'!me rozpu:stny, nevylucuje se ·z roztoku, nybrz 
se Z dulnich vod 1Cas.em-vytraci rp:fi je)ich obnove. 1 

Ciz.i tezke kovy do vylucovaneho hyldroxydu :Zele:zi~b~ho se nepfim:fsily 
proto, z,e jejieh ISOli ke SVe hydro}y:s,e a Srazeni z, roztoiku V~adujf da:lekO 
vetSi pO!klesnuti iky;s.elosti nez soli ,z,elezite. Prave v okoli vetrrujfciho ikyzu 
zelezneho je nejmens,i IPf:edlpok~:ad !PrO vylucovani hytdroxyd'u nebo zasa­
ditych uhlicitanu· jinych tezkych kovu, nebof kyselost prost:fedi je tam 
nejvetsL Dhnnem l'Z•e ' v z rn i k sametky nebo v'll!bec goethitu z p.yritu 
vyjadnt ro:vnici: 

2 FeS2 + 4 Ca.(HG03 ) 2 + 15 0 / 2 )Fe0. OH + GaS04 +8 C02+ 3 H2o: 
Pyrit do ,sam:et:ky vtrouseny n~bo nasedaj icf na ni pochazi z mlad'si dohy, 
kdy po l'idobi o;xydace a vetrani nrastal!a 'Zruse perioda :r.edukenich dej ti 
a tvor.by .sirnikti hydrothermalnimi pochody . 

• 
B n p iK H 6 rp aM ·C r:K H x K on H x AJIH ,ZI,o6biBaHIHH cepe6poco~ep')]{a­

II.{ero raJieHHTa, IHapH,li.,Y •C MHIOfUM'H' ,n.pyrHMH M'HHepaJiaMH (60Jibllle 80 BH­

.z:t.OB), 1BCTpeqaJIIC51 OC06hn1 BIH,ll. reTH:Ta, H33B3iHHbiH IH COOTBeTCTBHH 'C erO 

6apxaTHCThi'M BHAOM «caMe T K a» (HeM. Sammetblende, aiHr JI. velvet ore). 
0Ha .o6pa30iBaJia •KOpUqHeByiO llJieHK,Y, rJia:B!HblM o6pa30M, Ha KaJiblfHTe 
H !Ha KBapae. 3Ta py,na oco6e'HHO: xapaKTepHa ,ll.JIH npiKn6paM,CKHX PY.ll.- -
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HbiX 2KH.JI, 'TaK Ka:K 'B ,n;pyrYIX MeCTaX OHa He BCTpeqae'f!CH. MHOf0411CJieH­

HYIO JII1Tepa'Typy 0 tHeH rrp11BO,L1;11T Y:L K p aT o · x 'B 11 JI b B 1CBOeM o6IIIHp­

'HOM Tpy,n;,e (7). 
B IHaCToHmee BpeMH BepxHHe 9Ta1KI1 rr p 1K H 6 p a M ·c K 11 x K orr e I1 

,n;aBHO HCTOIII:eHhi 11 3a6pOIIIeJHhi, 11 pa3pa60TKH Be,n;yTCH 'TOJib'KO B lH111K'H11X 

3Ta1K.aX, r ,LLe BMe'CTIO qi!1JCTbiX py,n; e•CTb , T:OJibKO KpeMeHh CO 'BKparrJieHHHMH 

py,rr,hi. B rrrpelKHHe BpeMeHa MOlKHO 6hiJIO Hai1TI1, oco6eHHo B BepxH:HX 

9Ta1K.aX, 04eHh MHOfO XOpOIIIO 'BbiKpHCTaJIJII130Ba'BIIIMX•CH M'HHepaJIOB BTO­

p114HO'f0 II!pOUCX01K,ZI.eiHI15I, 'B03HI1'Killi1X HCJie,.QCTBHe OKHCJieiHI1H. Oo o6meMy 

M'HeHHIO, rer11r B -py,ZI.HhiX 1KI1Jiax B Hp1Ku6paiMe o6pa3oBaJicH rrpH OKI11CJie­

HI1H II11p11Ta 11, Ta'KI1M o6pa30M, HBJIHeTCH O,ll,H'I1M IJ13 •CaMhiX MOJIO)l;biX MI1He­

paJIOB BTOpH4HOrO IIp011CX01K,IT,eHHH. 9T:O Me CIIpaiBe,li,JII11BO B TaKOM CJiyqae 

H ,ll;;JIH «CaMeT K 11». BpH4111Ha ee 6apxaTUCTOf0 BI1.D;;a B TOM, 4TO ee 

TIJieHKI1 '11 np03,li,heB111,l]JHbie arperaTbi 'COCTOHT '113 'MaiCCbi 04e'Hb TOHKI1X 

BOJIOKHI1•CTbiX 1Kp111CTaJIJIO'B PeTUTa, IIJIOTIH'O COe,l1;11HeiHHbiX B .,'KOMIIaKTHbiH 

CJIOH. OT,rr,eJih'Hbie BOJIO:KHa H'a rroBepxHOCTI1 «·CarMeTKH» o6pa30BaHbi 

MeJIKI1M'I1 KpUCTaJIJiaMH reTHTa, BbiTHHYThi'MH B HarrpaBJierHI1H BepTHKaJih­

HOH 'Kp·ucTaJIJII14eCK·oi1 oc11 ( 4). Op11 nepexo.n;e n11p11Ta 'B reTI1T rrpoMeMy­

T04HhiM 3iBeJHOM, no A. E. QJ'OH P e I1 .c re y (8), 6hiJI JIHJIJIHT, CHJIII1'KaT 1KeJie3a. 

<f>. Ea6aHeiK (1) ·corJiaiiiaeTICH c 9THM MHeH11eM, HO HarroMI1HaeT, 4TO 

ll11p11T, r.eTHT H JIHJIJIH.T BCTpeqaiOTCH TaKlKe o6oco6JieJHHO ,n;pyr OT ,n;pyra. 

TaK Ka:K Hii1KTO .rr.o cilx rrop He 11CCJie,Z:Lo'BaJI rro.n;rpo61no «caMe r K y » 

X 11 M H q e C K H M II y T e M, H 3a:HHJI·CH Ka4eCTBe.HHbiM H 'KOJII14eCTBeHHbiM 

aHaJIH30M 4HICTOH rrpo6br aToro 'MH!HepaJia. EhiJIO Ta'KlKe H'HTepe,c:Ho cpaB­

HH'Th pe3yJihTaT aHaJIH3a «·caMeTKIH» •c XHMH4erCKHM 1COCTaBoiM' reTHTOB H3 

paHOHa I1CIIOJII1HICKI1X rop (113 «nopKpKOHOillbH»), KOTOpbie 5I He,n;aBHO 

HCCJie,l(,OBaJI (6) H K•OT'Opbie, '8 pa3JIH4He OT <<Ca:MeTKI1» npOHCXO,ll;.HT 113 

06JiaCTI1, T ,n;e IHe 'BCTpeqaeT•CH py,ll;HbiH MaTep11aJI C ,n;pyrH!MH TH1KeJibiMI1 

MeTaJIJia'MH. 

Op11 K a q e C T Be H H 0 M aHa JI H 3 e 04e'Hb 4HCTOH np06bi « C a­
MeT K 11 » 5I HaiiieJI, 4TO _OHa rCO,rr,ep1K11T - H3pH,n;y C OK11Cbl0 '}[{eJie3a H 

BOJ(OH - 'HeMHOrO J(BYOKMCH KpeMHHH, He60.JihiiiYIO MeXaH'I14e•CKYIO rrpu­

Me·Cb IrHpHTa, tHe3Ha4HTeJihHOe KOJIH4eCTBO paCTBOp11MbiX iB BO,ll;e CYJib­

cjJaTOB, a Ta'KlKe HeKOTOpOe KOJIH4e•CTBO KaJibQHH, MafH/151 '11 aJIIOMHHHH. 

I-laJIH4He nHpHra 6hiJIO ,ll;OIKa3aiHO uo~.a3H.ZI;OM no <f>. <PeH:rJIIO (2). ,UJHi 
l{0JI'I14eCTBeHHOfO OIIpe,n;eJie'HHH II11pHTa 6hiJia I1CIIOJib30'BaiHa Orr',ll;,eJihiHaH 

qacTb npo6hr, KOTopaH 6hiJia CHaqaJia 04HmeHa orr cyJihQJaToB npoMbi:­

BaHHe'M ropR4eH 'BO.li;OH, a 3aTeM IIO,ll;'BepDHyTa IIJia'BJieHI1IO .C XJIOp1HOBaTO­

KI1'CJibiiM KaJII1eM 11 co.LJ;:oi1. KoJII14eCTBO cyJihQJaToB 6hiJIO onpe,n;eJieHo 

B BO,llHOM 9KCTpa1KTe «CaMeTKH». 9TH CYJihQJaTbi, 6e3 COrMHeiHHH, o6pa30-

BaJIUCb IIpiH OKUCJieHH'I1 HI1'pi1Ta, Bbi)l,eJIHBIIIerOCH B'CJie,ll;:CT'BHe 'BOCCTatHOBH­

TeJihHbiX rrpoQe,ocoB Ha yMe o6pa3oBaBIIIeH•CH <<caMeTKe». B o6mei1 ·cJiolK­

HOCTH 6hiJIO ,ll;;JIH XI1MI14e·CKOfO HOCJie,ll;O'BaHHH HCIIOJib30BaHo OKOJIO 3 r 

tJUCTeHWeH IIp.06bi, KOTOpyiO Mbl OCT0p01KHO COCKpe6JIH rC IIQBepXHOCTH 

arperaTa, rrepexo,D;;HBIIIero B iHJI11K!Hei1 ·cBoeH: qacTH B 'KOMIIa'KTHhiH renn, 

IIOKpbiBaiOIU.m1 :c o6e11X ;CTOpOH IIJIHTKY rCeporo KBapQa. 

:UJIR · K o .JI 'I1 q e c T B e H H o r o a H a JI 11 3 a 5I ·HtC'IIOJih30BaJI npo6y 

«caMe'T'KM», BhiCyiiieHH.YIO rrp11 1100 C. Op11 BhKYillHBalH'HI1 npo6a <<ca-
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MeTKII», patCTepTaH 'B TOHKm1 'TIOpOIIIOK B araTOBOH CTYIIKe, IIOTepHJia 

B BeCe TOJibKO 0,28'%. ,[LaHHbie KOJIHl.JeCTB·eHHO'fO a!HaJIII3a OTHOICHTCH 

I\. rrpo6e, BbiCyiiieHHOH IIpH 1100 C. ,[LJIH rJiaB'HOf.O a'HaJIII3a 6biJI B3HT 

not..JTH 1 r rrpo6br. 3areM rrpo6a HarpeBaJiacb B KpeMHeBoM TIIr Jie co 

CMeCbiO a30T'HOH If COJIHHOH KUCJIOT. 06e Klf,CJIO'Tbi, a TatKMe H aM'MH:aK, 

HcrioJib30BaiHIHbie ,n;JIH aHaJIIIsa, 6bLJIH rroJiyt..JeiHbi Herroope.n;:cTBeJHIHO rrepe,n; 

anaJiusoM rry'fleM rreperoHKH t..JacreH:IIIIIX rrperraparos, nocryrraiOI.I.I.IIX B rrpo­

,,AaMy; OIHH XpaHHJIHCb 3aTeM B 6yTbiJIHX, IIOIKpbiTbiX lf3HYTPH ·CJIOeM rrapai­

cpHHa. B HepacTBOpiiMOM oca,n;Ke 6hiJia sareM onpe,,n;.eJieHa JI.BYOKWCb 

· KpeMHHH ITO IIO'Tepe 'B iBeCe II'O'CJie 'BbiiiapuBaHHH ·C ·cepHOH 'H QJTOpH'CTO­

BO,l.l;,OpO,ll,HOH Klf!CJIOTOH H IIOCJie ClfJibHOfO rrpOKaJIIIBaiHHH. )/{ eJie30 6biJIO 

orrpe,n;.eJieHo no MeTo,n;,y Be·COB'Oro aHaJJIIIsa B BII,zr,e Fe20 3• KaJibQHii 6hiJI 

Ebi,ZJ,e..lieH B su,n;e .oKcaJJaTa u onpe,n;.eJJ<e'H TIITpOB3iHIIeM 0,1 H . KMn04 
(MIIKpo6IOpeTKa EaHra) . MarHHii 6biJJ orrpe.[leJJeH no MeTo,n;y Be,coBoro 

aHaJJIIsa B BII,n;,e nHpocpoccpara. TaK KaK aJIIOMHHHii ~co,ZI,epMaJJCH 'B ',n;a!HHoH: 

rrpo6e B He3Hal.JIITeJibHOM K00Ilfl.JeCT'Be, 5I BO'CIIOJJb30BaJI'C51 ,ZJ,JIH ero iKOJIH­

l.JeCTBeiHHOfO onpe,n;,eJieHHH .c'BOH'lVI OC06hiM; IHOBbiM IMeTO,l.l;OM, ,l.l;.OTOJie HHr ,n;,e 

He OIIII!C"aJHHbiM. 0piiHU;J1II MeTo,n;,a CJie,n;yiOI.I.I.HH: CJia6o Klf•CJibiH paCTBOp 

(PH= 4,5) .aJJIOMHHue;soH: OO:JIII, rrpe,n;BapareJJbHO oi,n;eJie'HiH'OH: or MeJiesa 

ClfJibHOH IIJ,e.JJOl.JbiO, OCaM,n;,aeTICH paCTBOpOM IMblllibHKOIBOKYICJIOfO Ha:TpiiH 

(101%) :TO>f-0 Me P'H. nocJie :KOf) OTKOTO !HarpeBa>HHH ('B Tei.JeHHe 2 'MIIHYT) 

B KUIIHIIJ,e:(I BO,n;.e pacr:sop c oca,n;:KoM oeraBJIHIOT B Tet..JeHue qaca. 'B ·cocy ,n;e 

,ZJ,JIH IJ,eHTpHcpyrupoBaHHH, BbiTHiHYfOM B TOIHKHH 3aOCTpeHiHbiH KOIHeiJ, , 

3aTeM IIO,l.l;BepraiOT IJ,eHTpHcpyrHpOBaHHIO, npOMbiBaiOT 501% 9THJIOIBbiM 

CIIHptOM, l.JH!CTbiH OCa,l.l;,OK IMblllibHKOBOK'H'CJIOfO aJIIOMHIHHH paCTBOpHIOT 

B H36biTKe 5 H. HCl H iHO,l.l;!OMeTpHI.JecKH onpe,n;eJIHIOT KOJIHI.JBCTBO 'MhiiiibH­

KosoH: K'HICJIOThi , n crrOJ.Ib3YH M'H'Kpo6IOper;Ky EaH:ra. BosMOMHo 6oJiee co­

sepiiie:nHoe . ycrpaHeHHe pac'flnopos nocJie IJ,eH'TpncpyrHpoBaiHHH rrpoHs­

BO,l.l;HJIOCb no MeTio,n;y, orracaHIHOMY MHOIO paHbiiie (5). Co,n;epMa!HHe BOJI.bi 

B «CaMeTKe» 6biJJO orrpe~e.Jie'HO rryTeM rrpoKaJI\HBaJHHH OT,l.l;,eJibHOH l.JaCTH 

BbicyiiieHHoH: rrpo6hi. 06I.I.I.HH: ~cocra'B «·caMeTKM» cJie,ZJ,yiOI.I.I.HH: 

87,21 ~% Fe20 3 
10,40 '% H 20 
0,67 !% .Si02 
0,047·%· A'l2 0 3 
0,31- ~% OaO 
0,15 '% MgO 
0,33 1% 803 
0,80 1% F·eS2 

99;917% 
I 

.J13 IIpHBe.II.e'HHOrO X H M H l.J e C 'K 0 r 0 H 1C C JI e ,l.l; 0 B a 1H H 5I BbiTe-

KaeT, l.JTO «CaMe TK a» He CO,n;epMHT IHUKaKHX ·Cyi.I.I.eCTBeHHbiX npH'MeCeH 

TH)l{·eJibiX MeTaJIJIOB (Pb, Ag, Zn, Cu u no,n; .. ), xoTH oHa o6pasosaJiach 

no ·COce.rr.:CTBY 1C .rr.pyrH!M PYAHbiM MaTepHa.rroM, ;co,LlepMaii~UM 3TH MeTaJIJibi 

B sHat..JnreJJhHOM KOJIHl.JeCTBe. EcJIH H e npHHHMaTb BO !BHIIMaHHe MexaHH­

LJe·cKyiO npHMeCb IIIipHTa, KOTOpaH HaXO,l.l;;HJiaJCb IB UCCJie,ZJ,yeMOM o6pa3l.JHKe 

H 113 KOTOpOH, 6e3 ·COMHeHHH, o6pa3oBaJiaCb nplfi!yleCb CJJib(jJaT'OB, -
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. «'C3'Me'f1Ka» IHJ.fqeM cyiii.eCTBeHHO iHe OTJHiqaeTCH ITO CBOeMy XUMHqeCKtOMY 

. COtTasy OT .ll.PYfHX reTHTOB. 06paiii.aeT Ha ce6H BIHH'MaHHe OTrCYTCTBiHe 

MapraH~a. 

0 6 p a 3 tO B a H H e « CaMe T K H » H3 IIHpHTa MQ)KHO 06bHICiHHTb 

H He npH6era.H K nepexo,n;HO'M,Y aTany JIHJIJIHTa. CepHaH KHrCJIOTa, B03H'H­

KaiOIII.aH npn O'KHICJieiHHH IIHpHTa, y,ll.aJIHJiaCb OKpy)KaJOIII.eH 'BO,ZI;:OH, CO)J.ep­

)Kaiii.eH, HapH.U.Y C ip3'CTBOpeiHHbi'M KHICJIOpOJI.OM, TaK)Ke 6uKap601HaT KaJih­

IJ;HH. no,n; ,n;e:H:rCTIBHeM KH'CJiopo,n;a H IIOHHMeHHH IJ{HrCJIOTHOCTH npoUCXO,ll.HT 

OKHCJieHYie ·cyJihcpaTa ,ZI;:BYXBaJie'HTrHOfO )KeJie3a H FHJ(pOJJH3 o6pa30BaB­

IIIe'fOCH rCyJihcpaTa TpeX!BaJieHTHOfO )l{eJie3a, -llpHlieM Bhi,ZI;eJIHeT1CH fH,ll.paT 

OKH'C'H TpexBaJieiHT'HOfO )KeJie3a - BHaqaJie, ITO'BH,ZI;HiM'O'My, 'B TOHKOH IKOJI­

JIOH,ZI;iHOH ·cpOpMe - OCTaiOIII.HHCH 3aTeM Ha TOM )Ke MeCTe. KpeMHHeBaH 

KHCJIOTa, B'Cer.rr.a CO)J.ep)KaiU.a.H·CH 'B 11BO,ll.e, npH COUpHKOOHOBe:HHH rC 6oJiee 

CHJihHo:H: KOHU.eHTpau.He:H: 3Jie'KTpoJIHTOB (FeS04, H~S04) Ha nosepxHOCTH 

nnpHTa nepeXO,ZI;;HJia H3 cpOP'Mhl 3tOJIH !B HeparCTBOpHMYIO cpOp'My reJIH H 

TaKHM o6pa30M rCQ3,ll.aJia npHMelC:b 'B fH,ZI;paTe •OKH'CH )KeJie3a. f:w,n;pOOIKHCH 

,n;pyTHX 'MeTaJIJIOB He Bbi)l;eJIHJI'HiCb B 3TIHX MeCTaX 'H3 BO,ZI,HOfO paCTBOpa, 

TaK KaK ·KHtCJIOTHOCTb B6JIH3H BhlBeTpHBaiOIII.efOCH ITHpHTa npeiTHTCTBO­

BaJia fH,ZI;pOJIH3 COOT'BeTCTBYIOIII.HX ICOJieH MeTaJIJIOB, CO,ll.ep)Kaiii.HXCH 

B rpyaToBo:H: Bo,n;e, :~oTopo:H: 6hlJIH 3aJilHThi Tpeiii.HHhi. HanpoTH'B, rw,n;po­

JIH3 ·COJieH TipeX'Ba!JleHT:HOfO )KeJie3a rrpOHCXO,ZI;HT y)Ke npH 3'HaqHTeJihiHOH 

KUCJIOTHOCTH cpe,;Qbl (!JJH = 2,2), ,ZI;,a)Ke eCJIH o6pa3yiOIII.HH·CH TaJKWM o6pa-

30M fH,;QpaT OIKiHrCH )KeJie3a H OCTaeTCH 1B B'H)I.e KOJI.JIOH)JJHO~O parCT'BOpa ,li;O 

HefiTpaJihHOH peaKu.nii, KOf,ll.a OIH y)Ke Bhi,ZI;,eJIHeT·CH (3). B 'KOHeqHoM 'BH)I.e 

o6pa30BaHHe «·Ca'MeTKH» HJIH Bt006IU.e reTHTa M3 ITHpHTa Bbipa)KaeT 

ypaB!HeHIHe: ' 

2 Fel82·+ 4 Ca (HC03 ) 2 + 150 = 2Fe0 . OH·+ 41CaJS04 + 8002 + 3H20. 
. , 

Bhi,ZI;eJiwsma:H:,cH yrJieKHCJibiH ra3 pacTBOpHeT HOBbie JKOJIHqecTsa 'KaJihiJ.HTa 

H'JIH )I.OJIOMHTa H H'BJIHeT'CH 'faKHM o6pa30M npHqHJHOH III.eJIOqHOCTIH !BO)I.hi, 

He06XO,ZI;:H!MOH ,ZI;JIH )I.aJihHe:H:mero ITO,ll.aBJieHHH 'KUCJIOTiHOCTH B6JIH3H Bbi­

BeTp!HIBaiOlll.efQICH IIHipHTa. 

Chemical Investigation of the Mineral ,Sametka" 
(_velvet ~re) of Pribram ) _ 

Next ~to J acllymov P r f b r a m represents the ~khes:t locality of 
min&als in Bohemia, .as more than 80 spreCJi-es of mine~als 'have been 
found here. J. KRATOCHViL giN".es in his comprehensive to!P:ogra.Jphical work 
(7) detailed .ref.e~ences to the rkh literature on :the minerals rorf Piihr.am 
aJltl 0111 mining there. 

The 0 T e vein tS 0 f p r f b r :am are really rthe.fHling orf fiSiSU:res 
in the sedimentary-rocks o[ Algon:kian rand especially of Ca.mbri1an age 
and 42 of them [penetrate also ·the igneous rodks, ·eSJPecially :the di,abases 
which '('JUt th~ough the S·ediments .. The ;principal ore mineral at Pii!bram 
is the argentiferous galena, which was specially intensdrvely mined on.ly 
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in the 19th century to a depth of conside~ably mo~e t;han a thou:s~nd 
metres. A:lso srphalerite, siderite and rpyrite are aJbu[l]dant. '.Dhe thickness 
of the ore veins reached 12 m. 

The :symmetrical filling of the fis:sures in the ore ¥eins of p,fib:r:am 
was formed by the gradual deposition of the mineral matter from :soJu­
tions. The suecession of min~als is very reguilar in the veins .. The oldest 
p~rt ?f the yeins is fonned by sp~alerite_; then !ollow::, ga~ena, quartz, 
stdertte,. vanous sulphur ores, bartie, calctte, pyrtte, dolomtte, etc. SOime 
minerals repeat themselves several times in younger generations, e. g. 
calcite, quartz, barite, sulphur ores, ·etc. 'Iihe galena decrea:s:e:s with 
growing depth and :the copper ores increase. At present the UP/Per levels 
have long /been mined ourt and abandoned. Mining is now -carrJed on only 
in the lower levels jn which in~:;te-ad o[ the ores _proper there is ·only quartz 
impregmated with ore material. Formerly one found ·esrpeci;ally in the 
UIPrper leve·ls very many ·well ory.st:aHd:zed min:errral;s fornned secon:darHy iby 
surface weathering 'and p:res·erved in drus.y cavities. which of cJOurse 
:tajpidly decreased wi'th growing de\Pth. 

Pyrite oecu:r:s in the ore veins of Pfibram in several gener~tions 
until the youngest time. Goethite represents here one of :the youngest 
minerals, of seoondary origlin. It is mostly in pieces ~or it fonns ooarse 
or fine columnar aggregates,, of a black ·colour ( 7) . Bes,ides ther:e occurred 
on the 'oTe veins of P:fibrram :s~till :a iS[pecial .independent varie!ty of goe­
thite, called :after its outer :aprpear:arnce "sametka" (velvet ore, Germ:an 
Sammtblende), sumeiimes designated also less suita;bly as , "IP,fibr,amit", 
a name which is, howev:er, used also :Dor other .minerals, .e. g. for :sphale­
rite rich . in a~n admixture or.f cadmium. The 1Sametk'a i:s ia variety of 
goethi;tie not occurring a!nywhere .else :and thus 'ty!pical for Pfihram. It 
forms yeHowi;sh !brown, ruS'ty brown or brown, velvety covers and · crus~ts 
of radia<ting aggregates of ,graiP'~shape, which below jpa:ss mostly into 

~ goethite in /Pieces, usually co:vering caldte. In other [places it foTmiS 
spherieal aggregates ·of a· fibrous texture sitting on low rhombohendron:s 
(-112 R) of calcite, The velvety aspect is d:ue to the 'aggregaites being 
compos:ed of .a 1multitude of fine fibrous cr;y1stals of goethite .so ·closely 
connected as to rorm c01ntin uous eover. · 

Much 'has ~already been published on ~the sametka of Pribra:m, as 
J·. KRATOCHViL records in his work . (7). It is generally admitted that the 
sametka formed rseoond!arily hy :the weathering of pyrite, and is thus 
01ne of the y10ru.ngest 'QXyotic minerals formed as a product of the 
decomposition of older mineral:s forming the original material of the ore 
veins o[ PfiibTam'. 'Dhe sametka has often in and on it .crystals. of pyrite 
secreted -certainly only later. It also often earries on. its surface ~crystals -, 
of calcite of ,the youngest generation. The individual' fibres or needles of 
the sametka, which we can ~easHy isoJate fTom the .aggregate by eare­
fully S'Cratching them off irt;s surfaee, are form1ed iby minute -crystal 
individuals of goethite e}ongated along 'the vertical axis ( 4). According 
to A. E. v. REUss (8) the goethite at Pfibram, and 'therefore also the 
samet;ka, was formed by al'terationJ from [Write, where the tr3JI1Sition. 
stage between the two mineral:s is lillite, a ehlori:tic mineral fir,s;t 
described from Pfibram, :according to its chemical com[polsition an iron 



:silicate. REuss judg.ed ;so :according to samples of sametka whose spherical 
and grajpe-sh~ped aggregates ·contained a eore of pyrite .partly altered 
into liUite. F. BABANEK (1) found, however, ,sametka grown on ~)yrite, 
and only on it lillite.~ .Fior the rest :he agrees with the explanation of ·the 

.. origin or.f goe,thite giv.en by REuss, hut he 'remarks tha:t pyrite, goethHe 
and lillite ean .also he found sejparately. · 

With the exhaustion of the upper iParts of •the ore veins of Ph'bram 
the sametka has become rare, as it does not occur elsewhere. Thus it 
wa1s desirable to :subject this memorruble Bohemian mineral to a detailed 
chemical in~es,tigation which h:ad not yet been carried out for it, ailld 
by which also the constituents would he established which ;are [present 
even if only lin inconsiderable fractions of one per cent. I held this to be 
all ·the more ilnp:ortant ibeca:use the sainetka i:s a typically Bohemian 
m!i;neral variety, and because recently I had m.ade very detaiJ.ed ~analyses 
of goethites from the piedmont region of the Krkonose (6), in which 
in co:rrtradi:s.tinction to the locality of Pffbram rall eontaot with other ore 
ITl.aterial was completely -€1Xduded, and it would certainly be interesting 
to co~pa:re their all!alyses with the analysis of goethite from mines rich 
·in ores of other heavy metals.. Tb ascertain the aceu:ra:te chemdeal eom­
position of the :sam.etka ;s:pecial ,meas:ures had to !be taiken in view of the 
rarity and scarcity of the material, in order that also -components present 
in traces :eould be ascertained aecurately by working only a not too large 
amount of the sample~. Therefore the whole !process of investigation will 
he described at lea;st in the main features. · 

For the c h ·e m i ·c :a 1 i n v e .s t i g a t i on I used rusty brown 
s a m e t k a eorvering on both sides a 'Slab of granular, grayish yellow 
quartz with-an admixture of dolomite and siderite. Th~Jayer of sametka 
was ve~ry well preserved, and had :a tyJPical velvety lustre. It was very 
eareful[y Jsera;tched off with a :sharp knife fro1m a 'su:rface of a/bout 
120 .sq. em., :amd thru.s ;a s.rum1ple of nearly 3 g. was obtairned. Deeper the 
sametka passed already into .a layer of compact, brownish hl,ack goethite. 
Because in -one place the layer of the IS'ametka was studded with tiny 
cry,stals of pyrite, it w:a.s detached only in :the other places where no 
7pyrite was visible under the magnifying glass. The sample obtained was 
very finely crursihed [n .an agate mortar into .a brown powder which 
wa1s dried at 1100 C to a coillls,t;a:nt weight, and !by this it lost in 
weight only 0,2.8%. Only this dried sample was regarded as the 
fundamental material used' for the analyses .and to it refer 1aH data of 
the analysis. Fi~st preliminary orientation te:s'ts were made with part of 
it, by whieh all the co,ns•tituents present had to_he ascertained ·qualita­
tively in order to be able to proceed to the ·quantitative analysis. 

F::i:rst I convinced myself whether the material obtained, very care­
fully :s.eleeted, finely crushed :and weU mixed wa:s free from admixtures 
of pyrite. For thi1s !PUrr:pos·e I mixed a little of the sam!Ple with water 
into a thic:k gruel, .and then added to it iodazid reagent as introduced 
into the .analy;t,ieal praeUce by F. FEIGL ·( 3) . At once gas bubbles (of 
·nitrogen.) began distllinctly 'to develop, ;and thus it was proved that 
notwithstanding ~an precautions .also particles of pyrite had been dragged 
into the sample. · 
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Another part of the sample was boiled with redistilled water, and 
the filtrate Wias tested for the presence of an ion .s. Only sulphates 
were ascertained in it, t1hough .only in a trifling amount. From this it 
folloWls that in contradistinction to the other goethites analyzed up till 
now the samet:ka e01ntains also ,s u 1 ;p h u r, .and even irn two· fomns : 
bound in sulphates and in sulphides. It is of coiUr.s.e dear that the 
sulphide-sulphur i!S primary, .p;resent. in <the fonn of pyrite hy whose 
alteration is given the formation of ;sulphateiS. As by the aU,eration of 
pyrite a:l,so free sulph:udc 'add is form·ed :in addi,ti:on to ferrous sulphate, 
and simultaneously with this, I tried to det\ermine the acidity of 
the extract obtained' from 1 part of the ~sample and 2 parts of water. The 
acidity of the dear centrifugate ascertained by colour indiea;tors was 
pH = 5, therefore n:o1t great in oompari:son wi;th tihe intensity of the 
reaction for ,sulphates (with Ba · ').From this it follows ~that the acidity 
wa,s already ;SUip[pressed by the presence . of substances of a basic cha­
racter, by which the sulphates formed. 

The finely crushed· SaJmiPle of the s.ametka was also carefully tested 
with .adds under hea.ting for the :p['e,sence of carbonate (Siderit~), but 
vvith a negati,ve, result. 

The other ~tests were made with material already deoom!POS·ed by 
acids. For thiis purpose the :sra~mpJe of .s:ametka crushed as fine as poss,ible- · 
in an agate mo['tar W'aJS heated in a roomy ~qu;ar.tz .crucible with a mixture 
of ·concentrated nitrie .and hydrochloric :acid ( 1 : 3) . Both acids were 
freshly distilled .and /kept in bottles the glass of which was covered 
on the inside with a layer of .para1ffin. The decom1pos.itiorn was effected by 
long heating in a water ba;th, first :always in a crucible covered with 
a quart:z lid. When the bro:wm vapour:s of nitrogen di0:xide had ceased 
to develo[), the lid was remo;ved, the content of the crucible was evapo- ! 

rated to a small volume·, and after standing and cooling a while :the yellow· 
solutioiil of ferric ;salts w.as IPOUired into a ~quartz dtsh; fresh !portions 
of the two 'acids were ,added to the residue in the crudble and all heated 
again, :a;s had been done already earlier (6). Finally t he whole, including 
the precipitated silicic ~acid, was poured into-.a .quartz dish and by evapo­
rating :twice with hydrochlo:ric add tr1ansferred -in chlorides .. For the rest 
I proceeded in the w.ay :normal for an ·exact ehemical analysis .. 

By the q u ,a 1 i t a t i v e a n a l y s i s . of the residue obtained in 
the deserihed manner I ascertained that it contains in addition to .a 
large amount of iron als~ a little silicic ar;id, and .also some calciU'm, 
magnesium and a smal l amount of alu1ninium. Heavy metals (Pb; Ag, 
Cu, Zn, Mn, etc.) we:re not found even in.small amounts. Neither were 
any phosphates ascertained. · 

On the basis ·of these findings I !Proceeded. to the q u a n t i t a t i v e 
a n a l y ,s i s. The coiiTternt of water irn the rs.ametka was determined by 
heating 1a IS[pedal :part of the ;sam!Pl'e exsiec.ated- at 1100 C. For the 
main analysis .nearly 1 g. iOf the :sample was used. Also the amunornrmm 
hydroxide necessary for precijpitating the iron and aluminium was 
obtained by distillation of the purest eom;mercial product and also k~e~.t 
in a bottle~ 0overed in.sid'e with ,a l'ayer of par3ifin. In the insoluble 
residue after the deeompo.si'tion .of the s.ametk~ with ~acids the silicon 
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dioxide was at last es,ta:blished from the decrease in weight after 
eVaiPoratingj in a pJati:num :erucihJe with a mixture of sulphuric and 
hydrofluoric ~acid and after !Strong igmition. The iron w~.s determined 
~avimetrically as ferric oxide. The calcium was precipitated as oxalate 
and finally estimated rvo1umetrically with a .s,o[ution of 0,1 n K.Mn04 using 
a Bang microburette. The magnesium Wlas _ preci)pitated as magnesium­
ammonium ;phosphate, :and finally transferred in magmesium pyro[)hos-
phate. -

As aluminium was ascertained only in an insignificant amount I used 
for its quantitative determination ,my own new method here descri!bed 
for the fir.st tim1e. In p;rincipJe the ~q~ite weakly acidic s,o,lution (P'H = 4,5) 
of aluminium salt :s.eptarated by a iSitrong base from the iTon is precipitated 
in this method !by a sol'Ution of ,sodium arsenate (10%) of; 1the .same 
acidity. After heating shortly (2 mi:nutes) in boiling water it is left to 
stand for one hour in a centrifugal oone elong,a;ted into a fine tip; then it 
is centrifuged, washed with 150% ethanol, the rpure precipitate of alumi­
nium arsenate is dissolved in the excess of 5n HCl, and the amount of 
arsenic ,acid is estimated iodometrically by using a Bang microburette. 
The remov:al, as oomJPlete as IPOSsiible, ·of the solutions after centrifugation 
was done in the way des:erihed by me earlier (5). 

The amount of .sulphates was determined from the extract of ;the 
sam!Ple with hot water after preciplitation as barium sulphake. In the 
residue 'Dhus ·extracted the ,aJmount of the admixed pyrite was determined 
after fusi:n·g with 1a mixture of potassium ehlo.~ate and sodium carbonate,. 
by which the whoJe sulphide sulphur was t~a;nsferred in the .sulphate­
sulphur for:m, and finally ,al:so the bari1um sulphate was weighed. 

Thus the eomposit~on of the sametka was ascertained to· be as. 
follows : · 

87,21 % 
10,40 % 

0,67 % 
0,047% 
0,31 % 
0,15% 
0,33% 
0,80 % 

99,917%. 

Fe20 3 
H 20 
S.i02 
Al20 3 
CaO 
MgO 
so3 
FeS2 

From the chemical in:ves1tigation made it :£oHows that the s a m e t k a 
:practically ·does not contain any admixture of foreign heavy metals,. 
·though it was formed in the vicinity of ores which oontained thes.e metals 
in a considerable 1amount. When we. ;abstract from the mechanical ad­
mixture of 1pyrite, which was pres:ent in the analyzed sampJe (and whicih 
indubitably gave rise to the visible :admixture of .sul;phates, ,t;he sam.etka 
does not diff.er .any !ffiore essentially in i~ts chemkal eomposition from 
o_ther goethites,. The :abs.ence of manganese i1s remarkable. 

The origin of the sam.etka and of goethites in general from pyrite 
cam. he ffiqpl:ained a1so without a transitional stage of lillite. The ore veins 
were flooded by water which contained oxygen, carbon dioxide and salts. 
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In the first phase of the alteration the pyrite oxidized hy the aetion of 
the oxygen abso~bed in the grorund water and besides fe~i~orus sulphate 
also sulphuric acid was f.onned as indicated by the generally known · 
equation: 

FeS2 + H20 + 7 0 = FeS04 + H2S04 •· 

The silicic aCid always present in the ground water in a small 
quantity pass.es in contact with the ,stronger concentration of eleCit~olytes 
(F~04, H 2S04 ) on the srurf·ace of the altering pyrite frDm the form of 

,--- sol .to the insoluble form ,of geJ, and thus is predpitated from the solution 
arorurnd the pyrite. 

The ferrous sulphate i:s ,stalble Oinly as: long as · its- solution is 
sufficiently 1acidified! and a;s ·long as oiXygen has no access to it. By the 
action of ·the o~ygen and by the ·simultaneous lowering of the .acidirty 
it co·m!es to the o x i d a t i o n of ·the ferrous sulpha-te into f errtc .sulphate 
and . imm.ediately aJ!SO to i1ts :h y d .r 0 1 y S: i S to ,!basic iron ~su}Jlhates and 
finally to mere ferric hydroxide. 'llhe Qxidation of the ferrous sulphate 
in ferric suLphate is expressed !by ,t.he equation: 

2 FeS04 + H 2S04 + 0 = Fe2 (804 ) 3 + H20. 
But the ferric .sulphate is easily hyd~olyzed already at a s.till conside­
rable acidity (PH = 2,2), even though the ferric hydro'Xide ;thus formed 
may remain ·colloidally dissolved until there is a neutral :reaction, when 
it is precipitated ,(2) : 

Fe2(S04 ) 3 + 6 H20 . 2JlFe(OH) 3 + 3 H2S04 • 

In reality, however, first different !basic i}}on ,sulphate's are fonned ood 
only then at the end the mere, pure ferric ihydrmdde. It forms first in a 
fine colloidal form and rem,ains at once at ~the ;place of its origin, therefore 
on the :surface of the pyrite. 

The 0ondition for the course of the hydrolysis is the removal of 
the survJus acidity, asj the acid \iConditions the course of the opposite 
reaction where the hydro~ide is dissolved a;nd a salt formed. T:he acidity 
in the vicinity of the pyrite i1s: 1removed by the alkalinity of the ground 
water whicih surrounded the min·erals in the ore veins. Water with a 
certain content of car.bon dioxide dissolves calcite or dolomite and the 
solution of biearbonates thus formed represents a sufficient store of 
alkalinity to remov-e the add: 

Ca(HC03 ) 2 + H2S04 = CaS04 + 2 H20 + 2 C02 . 

Thus 1the strong :sulphuric acid is removed, and the carbon dioxide 
dissolves in other places ·more calcite, and t:hus forms a new· store of 
bicarbonates. F;or the rest the sulphuric acid might he taken to ibe fixed 
directly :by the cakite and the G02 set free would ei1ther escape from the 
water which flooded the fissure: 

H 2S04 '+ CaC03 t::::= CaS04 + H 20 + C02 , 

or dissolve the calcite as .already described. But in both :cases it would 
_ then co1lle _ to the formation of ferric hydroxide on the surface of the 

calcite and not on the surface· of the altering pyrite. 
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As 'Secondary product calcium sulphate is form·ed in 1the rea0tion'S 
deseribed earlier. I~ is r~lati!vely rather soluble in water, and therefore· 
not preci!Pit:ated in solid form fbut !COnstantly lost from the mine waters 
in their renewal. It w:as only rarely that its concentration! rose im. the 
solution 'SO much that it wa:s jpreciJpitated from the water, and thrus also· 
in the oTe veins of Pfihram gy~psum is a fairly ~are mtineral · even in the 
lllPiPer oxidation zones. 

If we are to eJXplain the absence of foreign heavy metals in the 
sametka or in the goethite, we have esfl)ecially to ·emphasise that their 
sulph1des forming the ess.enti,al :mate'rial of the ore veins at P:.fibram are 
insoJuhle in [pure water, and: :the ,solutions of their salts which eould have 
formed by altru;atton .succumb ·to hydrolysis only with a far smaller acidity 
than :that at which the ,solution of ferric !Sulphate is hyd'rolyzed. But it 
is just in the vicinity of the altering pyrite that there is the smallest · 
O[JJportUinity for tthe jprecipJtation of hydroxides or bask carbonates of 
other heavy metal:s as the acidity o[ the m~edium is here .relatiiVely highest. 
Therefore thes~e metals could not enter even in tr.aces '!the :newly formed 
Sallletka, which thu:s repres.~nts relatively ve'ry pure goethite. The forma­
.tion orf-the saJinei:Jka 'and of (the goethite in g.ooeral from pyrite can be, 
expTessed by the equation: ' 

2 Fe82 + .4 Ga(H003 ) 2 + 15 0 = 2 FeO. OH +GaS04 +8 C02 +3 H20. 
The pyrite disseminated in the s.ametka or 1sitting om. it derives from, 
a more recent ;tjme when after the veriod of oxidation and alteration 
it came :again to .a period of :reduct.ioii1 1proeess;es and of the forJnation 
of sulphides by hydrothermal processes. 

* 
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EXPLANATION OF PLATE. 

T·ab. I. 

Fig. 1. Kus analy1sovaneho exemphl:re 'Sametky, tVIo·fid tp'ovlak na tkomp~ktnim goe-­
thitu, narostlem na kreme.ni. (Foto dr. A. Pilat.) 

Fig. 2. T-entyz ku1s :se ,S!trany. Lomna plodha ikremene je 1svetla. '(Foto dr. A. Pilat.) 

Fig. l. Ya;CTb 'HCCJie):{oBaHHoro o6pa3u,a< «CaMeTKn», 'noKpbmaiOme:H B B:n,LJ,e TIJieHKH 
KOMTI3iKTHbiH TeTHT, KOTOpbiH o6pa3yeT 'H3pOCT IH3 .KBapu,,e. (<l>OTO· ,[{-p A. Tiu.JiaT.) 

Fig. 2 .. ToT lKe o6pa3eu,, BtH):{ c6oKy. Ho'Bepx:HoCTb H3JIOMa KBapu,a - cBeTJiaH. (<PoTo· 
.n-p A. HHJI3T.) 

Fig. 1: Fragment o.f the analyzed sp-ecimen of ,sametka forming ia co:ver on com-­
paCit goethite growm on qu3!rtz. ·(Phot. Dr. A. PiQat.) , 

Fig. 2: The same specimen seen from the side. The fractured .side of the -quartz is;: 
light. (Phot. Dr. A. Pilat.) 
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