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I N T R 0 D U C T I 0 N 

':v."llt:·ttimc of both porphyrins ancl o~"yr;un co;npoiHJil:: 

acidr-;, 

··•IJ t. to obtai; informations about orir,j.u ::mel nd.r·;J~atiou of 

,•,·qdc i"'l._n1' :•ttm. Horoover, tlwir cli:-~Lr·i illttion J''"':::iLn 

'lfl~:li<;a'l.j 01 l to f/'Ol ogic problems. Tlw pr·r~ncncrJ of porplJYr-

.'!•~:·; ·,n er'l' to oil chowo the tranoformat iun oC orc."n ir: nnttr>rs 

I • 1 ru (J'HYIUNS 

nih' porphin nucleus consists of four "pyr·ro1e type;" 

rj_ngc. ;joined by four methine bridges c;brine; cyclic tetra­

r:,T.' ol '' structure (Fig, 1) which was the parent c>y.stern 

In 1912, Fiscrtcr( 2 ), the ruther of 

c ·tt8mporary porphJ'l'j.n chemistry, did lF1ve a Land in the 

i cJ•a1 proof, which was provided l.Jy hi::J totJ.l r;,;,nLhnsis of 

·I ·otohc:me 

3 :1-

B 
0< 

~ 2 ~) 
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(, 

.J • 
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Lo 8 (c,f. :FiG. 1) and the 11 interpyr:colic 11 riwi;!Line JlOr:itions 

,t:;u_,'-ilLy- tcrrnsd "rnc-~Jo 11 are desic;nedc<., fJ, D :1t1d_ ~ • ~L'J1r: cinr;s 

'1'<' 11:""'.lly lettc:rJ?cl A,B,C and D(3). 

'l''nc rl i.l'ydroporphyrino are commonly known as chlorin i.nclude 

l.v:o ' 1 e·:l:r~ 11 hydrocen atoms on one of tlw pyrrole rinc·:1, 

U·'l-tur:·:.ttng one of' the d011ble lJoncls thus imp'l.iri.nr, the re:oon-

snce 1'1 1:" bi.J i ty of the porphyrin structnrr1 by :i..JrLt'rfrJr:i 11f', 

ell lor in. t e tr:chy:lro porphyrin. 

, 
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LlJL;-; 1111r:lr;un, 

·1. i. ·1 T'or·r•hyrinn In Petroleum (J'F!tropo•·ri(Y''inc:) 

J'(Yi'ltllyrins in petroleum awl bituntonc 11cr·o t·ocogni~r:u by 

·Tr··.:ilxc(';) i.n 19:54. lie isolated and identified I;Le ma;ior of 

'·'·' lr1l t c•porphyrins, vanadyl deoxophylloorythroretioporphyr in 

(DfT:J') in petroleum and shale, Treil's reali~ecl tl1a t iclenti-

,~ icati.un of these pi.e;monts proved that pcotrolrmrn vlaG de:rl vecl 

frcJrtr Jll'lllt G.ncl animal organic remains and, tl1tW, explained 

tile or:Lc:Ln of petroleum. A series of r"actions postulated 

l'Y TroibCJ clcscribecl how the chlorophyJ J.n of grr:c:n plmrkl, 

i•~:··l 1•iological prncursor. Tricbs explici':y dr:noted cltloro-
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rie>fi!l_ltlon of 11 elwmical fossil" ancl "bloloci_cc.l.l lll:CJTl:er" was 

111'\J::r'Jrtrcrl, Jllore fully explairwrl and i11rmtralp(] .in 1~;C7 by 

c:c1i'llclll ct.al(G). 

I<Je:rl;:i rication o£ a second met:lllochcl-~.te ~Hid , to d::r to, the 

c>rtly r•tlwr reoor;nized metall e{';eoporpl1yr in, n ick;e l JIOJ:']lllyrin, 

11;;· C:J.co],ovclw.ia let. al. (7) in 1948 cncnnrat:'-'rl frn·tlrrT inves-

t.i_[CJtlonD. The extent of the diagenetic re'l.llil IJ:J.s only be­

cirmiiJC: to rw understood when Corwin (il) in 1959 l'ointecl out 

tile complexity of' the geoporpl1yrin Dyc;tem. lle rccor>;nized 

l.ltat rorphyrins present in petroleum were rliL f"rn·,cnt from so 

c:11Jcl1 natural porphyrins and, for tlint rennon, tlle ternr 

"petrorJorphyrins 11 was coined by him. Corwin(')) explained 

1r'tnt l;lre petroporphyrins were neithm' bioclwrni.cally clerived 

por·r·";Tins. In 1966, Balwr( 10) anal:r"ed a rmlLo of volt·o-

I''JJT''Y''ins rJy rna'·" spoctromotry and l''·ovidul proof tl1at they 

':,'''l't~ as compJex as Cor\'.rine had iJUSIX~ctc(l. C11,--l_l-'2.c\:;r~~cJ~,:o.tion 

·.·.r;;D :·Tc<-Ltly enhatH~(-~tt by synt1JOdiS aJnl cry~; 1 :1l r::tt·t~ct~tTe 

ci:;•L:•:·•:tinatlon oE vrmaclyl Dl'El' reported 1:y "l:'d:r'r( 10--I?), 

IT,,],., .. I:•n:linc; of tl1e complexity oE tlr:i:l {;TOI\f' of llCJ.trtrr:JJy 

•'i_'.C',J;'_illD compouud:.3 tool< another:· jump l1:.~ 
( 1c- 1 

nlu !ii'!l' _) , :i.n 1 'J'I 0. 

-l · ],· 1 eoncontratocl porphyTinc of rno1ccill(lr v:Pigld; of more 

i 11 n i ioClO ancl hcrcl indicationn o[ fos:;il porJ•r:yrins of 11p to 

0 00(1: 1 t:roJ rJ. wt. 

r-igql ct. aJ.. ( 14 ) extractc·d vanadyl ntl'l uie\:,,1 Jlo<·nhy-
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rat:Lo11 of n.iclwl ~1nd vanaclyl rm-·pllyrJ.n cornT'lcxe" vlrT'' (7. 5-

~~.~1) :: 10-.
0 

and (1.5-7.5) x 10-2 me;/100c; bil..rwrcnc, r<:f'JlCCt-

·j Vi-: ly. 

'CJintrj_bution of porpl1yrins in tJ1e oil r<nd bitumjncn of 

J':~U't: 1 1\.('~"V.-i_UJ_' rcgioll W3.S inVeGtir,atecl lJ.Y l)ClrJ(~tlkOv::_t r~t. F-1.1. ( 1 5) • 

:>ullolcv et. nl. ( 1 G) carried out Uw cv·tiiration or pet­

r"l'''liil in tlw e0:c~tern part of the C;,w1dn c:yuclLnc (TJ8c~J1). 

'J'llf"Y c:omparecl the geochemical data for· two rcrcions: 

j- T1 rrer Carboniferous ( Oc1tmwnk F ic ltl) petrolenm ycilrling 

n.lmont no gctsoline fraction and cont~'in.inc; only nickel 

''''l'l'ajn.ine; only vanadyl porphyrin cornplr::wu }FJYhrc lower 

•.ncr f'rJIJlHl that t!le IJetrolcums cont::dru. · ·.) )-1. CJ9 rng v[ JTi 

i 11;.~ '-: 11()\:z-:d ·[.]le r,cHc--::tic connect1on 1-~,-, L'.'lr:(-JLJ !,"[~_c Ol'/',an_i_c r~:lbs-

;; .L~Lri bntion of I and II icl rc~l · ' · ' ' l 1.-U '. !(' 
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'lt~pl1:1l tcne content and concentration of c:JriJonyl group::. 

Jn <lll n::u~I'les studied, the amount of I is ('t'caLer tl1:1n that 

nf IJ :•ltd tlw concentration of rJoth Wr>"l'C djrr~ctJy relatr?<l 

t:o tl'r' concent;:ation of both acpltal tolL'' :l!l(l invcrcly rolated 

Lo the conccntr:J.tion of carbonyl e;roJJps. 

Vanaclyl porphyrin complexen were dr•,tectcd in petcoleum 

(1') tiJ,, Volr,or,racl nee;ion (us:::;n) by Zulfnr:;ll.r]y ~· n.l. J • 

1 t "'"s found that the content of the complexc?s decrease:> 

with 1ncreasine; depth of the pPtroleum r1r?pord t, the relat-

ion b'inr, especially observed at depth 1300 m. 'L'lle concen-

Lr'at:i.rm of the vanaclyl cornp1exes was correlated with compos-

it ion and ~1tructure of the petroleum r(Jclrocarbons. Only an 

ins it'lli Cicant part of ni tror,cr., vanadium and prolo bly nickel 

n f tlw petroleum was connect eel v1i tlt tlte rnetalloporphyrj_n 

comple :r:r>. Nickel porphyrin complezes I'I•Jr8 not dc~lr'etwl in 

the petro1eurn under invcsti17,ation. 

Dir,tribution of metal'! opor:rhyrin c;or~plcxe8 and nirnple 

pyrrole compo1mds 1n petroleums and bltur•J!c\18 of 'dea:rtc;rn 

J:a;jal:hstan (U3SR) was estimated by pc,Unova :::_!:_. I'll. (?O). 

liol't ,.~· the petrolr:nms container] only V-porpli.\Ti n complexes. 

!',,l;,·ol••lltllS occnrinc 1Je1ow the rJalt-beflJ':illc; lWJ'izon also 

·~r:>rtt'' i w•rl Hi-porphyrin complexen. The coutr;nt of V-porplly-

t'LHc c•wplc·~erl inerr?asecl as the rleptl1 oJ' pctt·olr'rtrn forunl.-

ion :ctnrl r_>ttlfur content of the pr1troleuP1 irtCJ'r>:csr:d. 

:lltd i'.'i t_Tolc wr:re ouly the pyrrole-tyve comporurrlc: fOil WI :Ln 
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~~ '·'-~·<·,·,~ ot 'll ( 21 ) .I '><l.V 0 '-' • c -• 

C'h·, ,.,,.:I ,,,,Ld:ic Hunr;;t.rian crude oils. 

1(\l~ 0.1 liq1.tid hydroc2rbons occu.ring in the I-'.rtunord~l.n h':lrd_n. 

'>:prcr:i·:<"ntal results showed that the pr,l:rolrcllln :,;:wtplcn 

i.n"'''" 11~~,.,_ l:<cd cont~J:in, exclusively, nick"l nn<l v:r.u".rlyl rorph-

y t' .inc: "t very cliffm.'ent concentratiow; Cl-127 ppm). The 

i''' l:rul•1llln swnplec from Nagylengyel hac tllle JJic,hect porpi1yrin 

<;ontrcJ:I: (1?.7 ppm). Porphyrins isolate•] compr·ine both etio 

.,,,, pl·_·;llo types, lwwever, the presence, of cltlorinuu or of 

::r·,l:al complexes other than those mentioned r>.bo·JC· couJci not 

'.i'lw contGnt ancl distribution of mc1talloporphyrirw of 

:t~iou:: ]Jetroleumc were scucliecl( 22 ). The UcJttal content of 

'I'll·' mo:; 1: common wern vanaclyl porphyr:ir1r3. 'rl1e contnnt of 

.:m:ll!:(l '' tHl nicJu,l porphyrins arc aot r;orrc:l:t \:red w.i th tL" 

'i'ho relation between tho content of rw,tcrllopOI'[.Jl':lr.inn 

. (? ') 
;:I !_ • • 

I '1 '-' rn..i n 11Wtalloporphyrinl'1 were vanacly l. nor p! ':I r i rw arrcl Lrace 

C' nicl~~'l pnr_r1ljFT'in:J Were found jn fC:Orr:r_• ll;-:-Lr·o-1 f'Uln:i. 1.f1 )l': 

(' ('ll l; r- 11 t of meto.llopor-phyr ins of petrolr:1un incrc:l_;-; c~_-; ;:~:J it;:; 

,., •lit·''' 1: of snl.f:'ur :>!HI asphctl tcne incrc .setl. 

( ') ' ' .
1 

, 't I 
" ' ( ,_ . . . 
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the l'''troleums under investigation contain nicl,el uut not 

Vc'n~c,Jyl l'Orphyrins. 'rhe corocentrat:Lon of tl>e niclcel porph­

yriJJ:L incrtJ:wes with the depth of thn clcpllnition. 1'rlc~ 

ch"llUc in concentration and composition ill attriuntPcl to 

tl1c acloorption of the high molecular weircht co!!lponenb of 

J'C~\:.rPlcu.m and t}Je associated mcta11or-:onllil_c:-:r~:~ (larinr_~ miera­

lcLon 0f 11r;troleum to the upper hariL:oii:L, rallFLl' t1Fm to the 

forrrc:d.:ion of new procilJcts, The porr,l•yr.im; ar" focm•<'l by 

the interaction of the pigments of tl1r:: initial orc;anisrns 

will1 !;he other cbcrnical compounds in the ny:; Lr•m clurinc; the 

pPriorl of aceurnul:1-tion and tr:1-nsfornnt.Lon of ore;:1nic mo.tter 

into p0trolrmm. 

1. ·1.:0 :F;xtraction of Porphyrins From Pc trulr<ttrrt Prorluetn 

Tlw porphyrins in bitumens are prcec;cnt Jlr'CdoJnin<·•.ntly 

,·,c v:u1aclyl and niekel chelatcs. The"'" chc~llll,r;:::: are in m:cmy 

cr Lrteir phyE;ieal vror1erties very nim.\ I ar to tltr:: mnt'crizt.ls 

with v:l1ich Uwy are assoeiaterl in the bi tmnctt:J, petroleum 

or socliJncnts. For this reson, there i:J no sinrJe rncthod of 

.Lr;oJ,tion cui table for all caseCJ. The mont comrnon .Jml 

t''llL\''''' irmt mctlwtl ic extraet:ion by p,l.rutlp: .,r::irl:;, ltllt .LL has 

the r! :l:Jnclvantage that the cliDtineti.on bct""''"~n the l'Or'phyrins 

citrd·,L,,t! with nicl,el and those ehelatCLd vrltl' wmarl:i>wt ·Ls 

J Oil t, Other metlwrls sueh as \'l.tlsorptJon c}J"C·il!ct! or:raplt:f, 

'"'lv·~mt cxtL':l-Ction and r,el pPrmeation chr'OJnatcwr~tplly pronerve 

l.ll'? lilr'l .. :-1llochelaLcE for the r;Ludy. Jt ::::lwnl rl be noterl that 

:1,~ , .... ,-~nvt..,ry of p•.Tt'phy.cin 1Jy -Lhr-;se lll'r'''>",·!,lt'+-~;~ i;-: :lcJt. ':11' 1rlti­

i 'ltL'"' :mel <lll p~ obably discrimin<ltc ., '''.Ln.·:· Ll:c, c:LJ'i.<o:·ylic 


