THAM DO - KHAI THAC DAU KHi

NGHIEN CUU THANH PHAN HYDROCARBON CUA BITUMEN TRONG
DA MACMA KHU VUC PHIA BAC KHAKASIA (LIEN BANG NGA)
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Vién Nghién cdu Khoa hoc va Thiét ké Dau khi bién, Vietsovpetro
2\ien Héa dau Tomsk, Phan vién Siberia, Vién Han Iam Khoa hoc Lién bang Nga

Tom tat

Nhom tdc gia da nghién ciru thanh phdn hydrocarbon cia bitumen tu nhién trong dd basalt va vt liéu hitu co
tdch chiét. Tat ca cdc mau bitumen chia alkanes, alkylcyclohexanes, pergnane, steranes, sekohopanes, sesquer-, tri-
va pentaterpanes. Trong bitumen dang rdn va chiét xudt ciia chung tir dd basalt, ngoai cdc hydrocarbon thom thudng
gdp & bitumen thuéc dd tram tich, nhém tdc gid con phdt hién poliphenyl (t6i 5 vong phenyl), ddn xudt phenyl cia
naphthalene, pirene va triphenylene, diphenylalkanes, ethylalkylbiphenyl, binaphathalene, tribenzocycloheptane
va ddy déng ddng cua chiing. Trén co'sé nghién ciu thanh phdn hydrocarbon chira réng, cdc bitumen trong dd basalt
phun trao va dd dolerite xdm nhdp chiu su tdc déng cta qud trinh nhiét phén tai khu vuc tiép xic véi dong nham
thach, bitumen trong cdc nit né ciia dd basalt duoc hinh thanh sau qud trinh ngudi lanh cta cdc dong nham thach la
hé qua cua qud trinh Idng dong tram tich cta cdc vét liéu hitu co' c6 nguén géc sinh hoc tir cdc tdng tram tich.

Turkhéa: Bitumen tu nhién, basalt, arylisoprenoide, polyphenyl, dan xudt methyl, steranes, terpanes

1. Mé dau

Via (than) bitumen trong da macma thudng réat hiém
gap. Nhiing nghién cttu ban dau vé bitumen nhiét trong
da macma tudi Precambria va trong da basalt tudi carbon
thudéc phia Bong Nam Na Uy da dugc cong bo [1], véi
bitumen dang nhét va dang ran trong da basalt thudc
vung tring Minusinskoi (Khakasia - Lién bang Nga) - khu
vuc ¢ ham lugng bitumen cé thé chiém tdi 15% téng
khoi lugng da [2, 31.

Hién nay trén thé gidi van ton tai 3 gia thuyét vé
nguén gdc hinh thanh bitumen trong da macma: (1) gia
thuyét “nhiét” (do su bién d&i nhiét cla cac san pham
dau khi), (2) gia thuyét “vo co” va (3) gia thuyét do su di
cu cta hydrocarbon tir cac tang
tram tich. Trén co sd do, cac nha

thanh tao cac bitumen. Két qua nghién ctru thanh phan
hydrocarbon thom va mot vai thanh phan hydrocarbon
no cla bitumen thudc vung Sokhochul (Khakasia) dugc
cdng bo trong bao cédo “Naphthide trong da basalt thudc
Devon ha phia Bac tring Minusinskoi” [4], gop phan giai
thich nguén géc clia bitumen & Khakasia.

Trong pham vi bai bdo nay, nhom tac gia da nghién
ctiu chi tiét thanh phan hydrocarbon no va thom cta 4
mau bitumen thudc phia Bidc Khakasia: 1 mau bitumen
dang nhét trong da basalt ndt né (B1) thudc dong bang
Sokhochul, T mau bitumen dang ran trong da dolerite
xam nhap thudc cao nguyén Krasnaya Gorka (B2), 1 mau
bitumen dang ran trong da basalt phun trao thudéc déng
bang Sokhochul (B3) va 1 mau tach chiét bitumen tu

Bdng 1. Thanh phdn hydrocarbon trong bitumen

khoa hoc C.Fedoseev, V.P.Fadeeva, . B1 B2 B3 B4

T Bitumen hanh phan hvd bon. 9

V.N.Melenevski da xem xét cac gia : Thanh phan hydrocarbon, %
thuvét trén véi viec nahién cdu A  Tong hydrocarbon no 96,3 86,4 83,3 77,4
YyeL e =C hghien cd 1 Alkanes 13 26,8 78,3 733
bitumen & khu vuc Khakasia (Lién 2 Alkylcyclohexanes 02 06 23 22
bang Nga) va da céng bé bao cao 3 Methylalkylcyclohexanes 0,1 0,4 1,3 1,0
“Bitumen trong da dolerite thudc 4 Terpanes 49,2 30,5 11 0,8
phiic hé Kuzmenskovo” [3]. Tuy 5 Stf:ranes 45,5 28,1 0,3 0,1
. R o B  Tong hydrocarbon thom 3,7 13,6 16,7 22,6
nhlfen, do thiéu thong tin vé thanh 1 Monoarenes 11 11 06 16
phan cac phan tlf ctia bitumen nén 2 Biarenes 0,7 2,9 1,9 4,7
cac nha khoa hoc trén khéng phat 3 Triarenes 1,4 6.3 8,5 11,5
hién dugc diu hiéu dac trung dé 4 Tetraarenes 0,5 2,8 5,5 4,5
5  Pentaarenes 0,0 0,5 0,2 0,3

c6 thé xac dinh dugc nguén géc
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ching (B4). Hydrocarbon dugc tach ra tu bitumen bang
phuong phap c6t chat Idng cé st dung chéat dan la ALO..
Nhom tac gia da st dung phuong phap sac ky khi long
va sdc ky khi khéi phé (GC-MS) dé xac dinh thanh phan
hydrocarbon riéng l1é. Sau dé, thanh phan hydrocarbon
dugc phan tich chi tiét trén may tinh bang chuong trinh
X-Calibur (ché& d6 Sim-Mode), cdu tao cac hop chat duoc
xac dinh dua vao thu vién phé khéi lugng NIST véi cau tao
clia trén 130.000 hgp chat hiu co khac nhau.

2. Két qua nghién citu va thao luan

Trong thanh phan hydrocarbon cla tat ca cac mau
bitumen va mau tach chiét ti da basalt, ham lugng
hydrocarbon no chiém uu thé (Bang 1).

2.1. Thanh phdn hydrocarbon no

Thanh phan hydrocarbon cliatatca maubitumengém:
alkanes, steranes (bao gom ca pernane), sekohopanes, bi-,
tri-, tetra- va pentaterpanes (Bang 1).

Alkanes: Thanh phan alkanes tang dan theo day B1 -
B2 - B4 - B3, trong d6 chiém uu thé 16n nhat & mau B3
VGi 78,3% (Hinh 1). Trong mau B1, day dong dang alkanes
mach thdng phan bé tu C,, - C,,, dat gia tri cuc dai tai C ,
va khéng cé cac dong déng alkanes cao phan ti. Trong
cac bitumen ran va bitumen tach chiét ti da basalt, day
déng dang alkanes mach théng trai dai tir C, t6i C,,- C,..
Day dong dang alkanes dat gia tri cuc dai tai C,vaC,
(mau B2), C,,- C,, (mau B3), C,, va C,, (mau B4)... Trong
ham lugng alkanes, mach nhanh phytane chiém uu thé,
con pristane va norpristane chiém ty & rat nhé. Ham
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luong alkanes mach nhanh gidm dan t mau bitumen
dang nhét dén cac mau bitumen dang ran.

Cyclohexanes: Alkylcyclohexanes bién d6i ty 1é thuan
Vi su thay déi vé thanh phan cua alkanes. Day dong dang
alkylcyclohexanes trai dai tir C, - C,, trong mau B3 va dao
dong tir C, - C,, trong mau B4. Trong cdc mau B1 va B2,
nhom tac giad chi phat hién alkylcyclohexanes mach thap
v6i dai phan bé tuong ingla C,,-C ,vaC,,-C,..

Trong thanh phan hydrocarbon no ctia cac mau B1 va
B2, steranes va pregnanes chiém ty lé I6n. Pregnanes gém
déng déng C,, va C,,, riéng trong mau B2 phét hién thém
déng déng C,,. Pong phan mach nhénh steranes chiém
uu thé hon so vai déng phan steranes (ngoai trir mau B2
cé ty 1é tuong duong). Thanh phan sterane C, C,,, C,, cho
phép xac dinh nguén géc va méi trudng thanh tao vat
liéu hitu co, trong cac mau B1 va B2 ham lugng steranes
C,, chiém uu thé hon so véi steranes C,, (ty s6 C,,/C,, lan
luot 1a 0,76 va 0,72 tuong Uing véi hai mau B1 va B3). Trong
mau B2 ham lugng steranes mach nhanh C,, la nho nhat
so véi cac mau khac (ty s6 C,/C,,=0,32). Ty lé C,:C :C
lan luot 1a 28:31:37 (trong mau B1); 14:42:44 (trong mau
B2); 28:33:39 (trong mau B3); 23:37:40 (trong mau B4).

Trong cac mau B1, B3, B4, thanh phan cac déng phan
C,,- C,, diasteranes bién déi tuong tu nhu thanh phan
clia cdc dong phéan C,, - C,, steranes. Riéng mau B2 c6 su
khac biét so vai cac mau khac véi ham lugng déng phan
C,, diasteranes rat thap (12%) trong khi ham lugng déng
phan C diasteranes rat cao (68%). Su khac biét nay co
thé do su khac nhau vé méi trudng thanh tao ciing nhu
nguodn goc clia vat liéu hitu co. Vat liéu hitu co clla mau

B2 c6 ngudn gbc tur tdo séng va
tdo cat (diatom), con mau B1
%:m va B3 ¢6 nguén gdc tu thuc vat

trén can va sinh vat phu du.

Biterpanes (sesqueterpanes):
Trong thanh phan terpanes,
ham lugng sesqueterpanes
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Hinh 1. Phé séic ky khi cta cdc bitumen va tdch chiét tir dd basalt ciia chung thudc khu vuc Bdc ) xudt hién trong cac mau

Khakasia; 1 — n-alkanes; 2 - aryl-isoprenoides

B1, B3, B4, song & mau B2 chuiing
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chi ton tai dudi dang vét tich. Trong thanh phan cla C .-
drimanes, 8B(H)-drimane chiém uu thé trong mau B1,
trong cac mau bitumen ran va mau tach chiét, cac dong
phan mach nhanh chiém uu thé, ngugc lai vai mau B1, B2
ham luong 8B(H)-drimane rat thap (Hinh 2).

Tri-, tetra- terpanes: Day dong dang triterpanes
phan b6 tir C , - C,, trong cdc mau bitumen ran, riéng vdi
mau bitumen nhét con phat hién thém cac dong dang
triterpanes C,, - C, .. Trong mau B4 vang mat triterpanes.
Ham lugng déng dang C,, dat gia tri cuc dai trong day
triterpanes thudc mau B1 va B3; trong mau B2 ham lugng
céc déng dang tang dan theo chiéu gidm dan khéi lugng
phan tr va dat gia tri cuc dai tai C,, va C,,. Tetraterpanes
vang mat trong mau B4, chi phat hién mét cau trac duy
nhat C, -tetraterpane véi ham lugng tuong déi I6n trong
cac mau B1 va B2 (Hinh 3).

Pentaterpanes: Trong cac mau B1 va B2, pentaterpanes
chiém ham lugng chli yéu trong thanh phan terpanes, con
G cac mau B3 va B4 thi ham lugng clia ching gidm dan.
Thanh phan pentaterpanes bao gom C_, 17a(H) va 18a(H)
trisnorhopanes (trongmau B4 chiphat
hién 18a(H) trisnorhopane), 17a(H),
21B(H) hopanes C, - C, 17B(H),
21a(H) hopanes C,- G, diahopane
C,, va gammacerane (Hinh 3). Trong
thanh phan pentaterpanes hopane
C,, chiém uu thé trong tat ca cac
mau bitumen nghién ciu, ti€p dén
la norhopane. Néng dé cac dong
dang homohopanes gidm dan theo
chiéu tang dan cuta khoi lugng phan
td. Trong cac mau B1 va B3, ham
luong homohopanes chiém uu thé
so Vvdi trisnohopane, riéng mau B2
ngugc lai. Mau B2 khac biét so véi
cac mau bitumen nghién ctu béi
ham lugng gamacerane I6n, chiing
td moi trudng tram tich thanh tao
cla vat liéu hitu co thudc mau B2 cé
d6 man cao hon [5]. Cac chi s6 danh
gia do chin nhiét cha vat liéu hiu
co (Ts/Tm va C,.Ts/C,,) chi ra rang
trong mau bitumen nhét B1 (Ts/Tm
=09 va CoTs/C = 0,2), vat liéu hitu
co ¢ d6 chin nhiét thap hon so véi
vat liéu hitu co clia bitumen dang
ran (cac chisé lan lugtla 1,4- 1,5 va
0,34-0,78).
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1,2- C, " nordrimanes;

3,4,6-Do6ng phdn drimane;
5-8B(H)-drimane (C,);

7,8,9-Ddng phan homodrimane (C,);
10 - 86(H)-homodrimane (C,);

-
* Cdc dong phan cla sesqueterpanes khéng xdc dinh gﬁ_j
dugc cong thic cdu tao 2

Sekohopanes chi thady trong cac mau B1 va B2. Day
déng dang sekohopanes bao gom C,,, C,, - C,, va dat gia
tri I6n nhat tai dong dang C,,.

27"

Cac bitumen trong d& macma thudéc phia Bac
Khakasia c6 su khac nhau vé thanh phan hydrocarbon
no. Su khac biét nay c6 thé do su xudt hién cla qua trinh
phan huy sinh hoc (biodegradation) dan dén ham lugng
n-alkanes giam, trong khi & chiéu ngugc lai, ham lugng
alkanes mach nhanh va cac hydrocarbon no da vong
(terpanes, steranes) tang. Cac chi sé sinh hoc (biomarker)
dugc tinh toan dua trén thanh phan hydrocarbon no chi
ra rang qua trinh bién déi cac bitumen dang nhét (B1) va
bitumen dang ran trong da dolerite xam nhap (B2) chiu
su tac dong clia vi sinh vat. Thanh phan hopanes cho thay
cac bitumen dang ran chin vé nhiét hon so véi bitumen
dang nhét. Ngoai ra, su khac nhau vé thanh phan steranes
cling chi ra su khac nhau vé nguén géc cung nhiéu diéu
kién ldng dong clia vat liéu hitu co thudc cao nguyén
Krasnoia Gorka va khu vuc tring Sokhochul thuéc phia
Bac Khakasia.

B1 10 (/\6,
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Hinh 2. Ddi phdn bé sesqueterpanes (m/z 123) trong cdc mau bitumen

thudc phia Bdc Khakasia
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2.2. Thanh phén hydrocarbon thom

Ham lugng hydrocarbon tham tang dan theo day:
bitumen dang nhét - bitumen dang ran va tach chiét
bitumen tir da basalt. Thanh phan hydrocarbon thom
trong cac mau bitumen nghién ctu phu thudc rat it vao
cac yéu t6 thu sinh. Tuy nhién, d6 la ca s& dé luan giai cho
qua trinh hinh thanh bitumen cla khu vuc nghién cuu.
Thanh phan hydrocarbon thom trong cac mau bitumen
c6 su khac nhau rat 16n. Vi vay, nhém tac gia da di sau
nghién ctu va chia lam 2 nhém: hydrocarbon thom cla
bitumen dang ran va hydrocarbon thom trong bitumen
dang nhét.

2.2.1. Hydrocarbon thom trong bitumen dang rdn va tdch
chiét tir dd basalt cua ching

Trong cac mau bitumen ran va tach chiét bitumen ti
da basalt, hydrocarbon thom gém tir 1 - 5 vong benzene.
Nhoém tac gid tap trung phan tich ting nhém hydrocarbon
thom dé tim ra mai lién hé ctia ching vai diéu kién thanh
tao bitumen. C4u tao cla cac hydrocarbon thom trong
cac mau bitumen dugc thé hién trong Hinh 4.

Trong cac mau bitumen dang ran va tach chiét
bitumen tir da basalt cia ching, thanh phan monoarenes
bao gébm alkylbezenes mach thang (mach carbon trai dai

30
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|- Triterpanes (T19-T30);

II- Tetraterpane (C24);

Ill- Trisnohopanes (27Ts, 27Tm);
IV- Hopanes (29 - 35);

V- Gamacerane (G)
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th C,, - C,, trong d6 ham lugng C, - C,, chiém uu thé),
alkyltoluenes va alkylxylenes. Alkyltoluenes vai géc alkyl-
mach carbon khéng phan nhanh bao gém 3 déng phan
vi tri g6c methyl: orto-, meta- va para-. Trong cac mau B3
va B4, déng phan vi tri para-alkyltoluenes chiém uu thé so
vGi cac dong phan khac. Ngoai ra, trong cac mau bitumen
trén con phat hién hai day dong dang alkyltoluenes véi
g6c alkyl mach phan nhanh. Day dong dang thi nhat c6
mach carbon trdi dai tir C,, - C, trong d6 g6c methyl lién
két vai carbon thudc géc alkyl-day dong déng thi 2 véi
mach carbon tir C , - C, trong d6 carbon thuéc goc alkyl-
liéen két vai goc ethyl- (Hinh 5). Su phan bé cac day dong
déng trong tiing nhdm monoarenes & cac mau B3 va B4
giéng nhau.

Biarenes trong cac mau bitumen dang rdn bao
goém naphthalene, biphenyl va cac dan xuat methyl
cla chung. Ngoai ra trong cac mau B3 va B4 con c6 day
déng dang ethylalkylbiphenyl va diphenylalkan (Hinh 6).
Trong thanh phan cla biarenes, naphathalenes chiém
uu thé véi mau bitumen B2; cdc miu B3 va mau tach
chiét B4, biphenyl chiém uu thé.

Day déng dang naphthalenes trong cdc mau B3 va
B4 gom tir 1 - 3 g6c dan xuat methyl-. Ham lugng cua
ching giam dan theo chiéu tang dan sé lugng cac dan
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Hinh 3. Ddi phan bé terpanes (m/z 191) trong cdc mdu bitumen khu vuc Bdc Khakasia
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xudt goc methyl- trong phan t. Trong thanh ,“ i é
0733 CJJ' ‘rx
R

phan biphenyl, dan xuat methyl chiém uu thé &
mau B2; ham lugng ethylalkylbiphenyls chiém
uu thé & cdc mau B3 va B4. Day déng ding
ethylalkylbiphenyl trai dai tur C , - C, va dat gia
tri cuc dai tai déng dang C,, - C,.. Ham luong
diphenylalkanes (day déng déng phan bo tir C,

C,,) thap hon ham lugng biphenyls nhung I6n
han ham lugng naphthalene trong thanh phan
biarenes.

R

Trong cac mau bitumen dang ran va tach
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chiét cta ching tur da basalt, triarenes la nhém
chu yéu trong thanh phan cta hydrocarbon
thom. Ching bao gébm phenanthrenes (vdi
phenanthrene chiém uu thé so véi cac dan

thv]p]u nanthrenes

LT

Pyrenes Triphenylenes Quates rph\.ﬂ\- Is

xuat methyl -
rat nho), terphenyls, tribenzocycloheptanes,
ngoai ra trong cac mau B3 va B4 con phat hién
phenylnaphthalenes véi ham lugng khéng
I6n. Terphenyl gébm cac déng phan vi tri: orto-,
meta- va para-.Dong phan meta- va para- chiém
uu thé trong mau B2; déng phan orto- chiém
uu thé trong cdc mau B3 va B4. Cac dan xuat
methyl clia 2 déng phan meta- va para-terphenyl chiém
lugng rat nho, riéng trong mau B2 dong phan methyl-
orto-terphenyl c6 ham lugng |6n hon orto-terphenyl. Day
déng dang tribenzocycloheptanes phéan b6 tir C, - C,,
chiém uu thé trong thanh phan cla triarenes, riéng trong
mau tach chiét, déng dang 9-H-tribenzocycloheptanes la
thanh phan chu yéu ctia hydrocarbon thom (Hinh 7).

clia chung), fluorenes (véi lugng

Trong cac mau B3 va B4, thanh phan cac nhém
hydrocarbon thom bén vong (tetraarenes) giam
dan theo day sau: triphenylenes > quaterphenyl >
phenylphenanthrene. Trong mau B2, day trén co su thay
dé&i nhé khi quaterphenyl chiém vi tri dau tién. Cac nhom
hydrocarbon thom khac (nhu: fluorantene, pirene va
binaphathalene) c6 ham lugng rat nho.

1,9-(1-naphthanylmethyl)-phenanthrene chiém ham
lugng chli yéu trong thanh phan clia pentaarenes (49 - 73%
téng ham lugng pentaarenes), tiép theo la quinquebiphenyl
va benzpirene (9,3 - 13,8%). Ham lugng phenylpirene (0,5 -
11,1%), phenyltriphenylene (1,6 - 6,5%) va benzfluorantene
(1,5 - 5,3) tang dan trong mau bitumen tach chiét ti basalt
B4 va chiém ham lugng nhé trong mau bitumen B3.

Naphthalenes, alkylbezenes va dan xuat methyl-,
dimethyl cl@a chung, biphenyl va methylbiphenyls,
fluorenes, phenanthrenes, pirenes va fluorantenes (Hinh
4) c6 trong cdc mau bitumen ran va tach chiét tir da basalt
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Ghi chu: 1- nhing hydrocarbon chi cé trong dd basalt va tdch chiét tar ching

Hinh 4. Céng thic cdu tao cta cdc hydrocarbon thom trong bitumen dang

rin khu vuc phia Bdc Khakasia

thudc vung Khakasia, cling la nhiing cau tao thudng gap
trong cadc mau dau, bitumen tu nhién va trong cac vat liéu
hitu co thudc da tram tich. Terphenyls, benzfluorantenes,
benzpirenes v6i ham lugng nho doéi khi bat gap trong céc
vat liéu hiru co thudc da tram tich. Cac bitumens dang ran
thudc khu vuc Khakasia phan biét so véi cac bitumen khac
thudc da tram tich béithanh phan hydrocarbon clia ching
c6 mat véi ham lugng Ién: poliphenyls (c6 tir 3 géc phenyl-
tra 1én trong lién két phan t) (Hinh 8), binaphthalenes,
dan xuat phenyl ctia naphthalene, phenanthrene, pirene
va triphenylene, 1,9-(1-naphthalylmethyl)-phenanthrene,
9H-tribenzocycloheptane va day déng ding C, - C,
cla chdng. Péng thoi trong cdc mau bitumen ran ving
Khakasia, ham lugng terphenyl, triphenylene va bezpirene
trong thanh phan hydrocarbon ciing 1én han so véi cac
bitumen trong cac da tram tich.

Cac hgp chat hydrocarbon thom trén trong cac mau
bitumen dang rdn khu vuc Khakasia c6 thé dugc hinh
thanh do qua trinh nhiét phan duéi su tac dong nhiét clia
cacdong nham thach. Cac cdu tao bi-, ter-va quaterphenyl,
phenylnaphthalenes, binaphthalenes va triphenylenes da
dugc téng hagp thanh céng trong cac phong thi nghiém
tlr qua trinh nhiét phan benzene va naphthalene [6 - 8].

Dugi tdc dong nhiét clia cdc dong macma phun trao,
bezene két hgp véi nhau tao thanh biphenyl. Biphenyl
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105,06 10506 105,08 ti€p tuc két hgp Vdéi
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167.03 thanh phan hydrocarbon

1-n-alkanes thom cla mau bitumen
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Hinh 5. Ddi phdan bé day alkyltoluenes (m/z 105, 106) trong mau bitumen tdch chiét tu dd basalt
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Hinh 6. Ddi phdn bé cua cdc cdu tgo tuong ting véi m/z 167 cia mau bitumen tdch chiét tir dd basalt B4
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thudc da dolerite cho phép két luan diéu
kién nhiét d6 va muc dé nhiét phan vat
liéu hiru co trong mau bitumen thudc da
dolerite 16n hon mau bitumen trong da
basalt phun trao.

Nghién ctu thanh phan hydrocarbon
thom trong cac mau bitumen dang ran
thudc khu vuc nghién clu va tach chiét
tUr da basalt ctia ching c6 thé két luan:
mot phan cac hydrocarbon thom dugc
hinh thanh ti qua trinh bién déi dia- va

catagenetic cac hgp chat hiru co & tang
tram tich; mét phan dugc hinh thanh
tl qua trinh nhiét phan. Trong trudng
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Hinh 7. Ddi phdn b6 ddy déng déng tribezocycloheptanes (m/z 241, 242)
trong cdc mau bitumen dang rdn thuéc phia Bdc Khakasia
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hop nay, do sy tadc dong cla cac dong
nham thach véi nhiét d6 c6 thé lén téi
1.000°C, cac hgp chat hitu co ban dau da
bi nhiét phan dé tao thanh cac hop chét
hydrocarbon thom véi nhiing cdu tric
riéng biét, dac trung chi phat hién trong
cac mau bitumen dang ran thudc khu vuc
nghién cuu.

B3

2.2.2. Thanh phan hydrocarbon thom trong
bitumen dang nhét

.
5 a0

35 oAb 45 S0 55

Thi gian, phit
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Thii gian, phiit

Ghi chu: (*) Cdc dan xudt methyl caa polyphenyl

Hinh 8. Ddi phdn bé polyphenyl (m/z 154, 168, 230, 244, 306, 382)
trong cdc mdau bitumen dang rdn thuéc phia Béc Khakasia

©
” © O ©
» +© +©
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Hinh 9. So d6 qud trinh nhiét phdn hinh thanh cdc polyphenyls

So sanh thanh phan riéng & cla cac hop chat
polyphenyl nhan thay su khac biét gitta bitumen trong da
dolerite xam nhap va bitumen trong da basalt phun trao
va tach chiét tir chang (Hinh 9). Lién két chd yéu trong
thanh phan polyphenyls ctia bitumen tur da dolerite xam
nhap la quaterphenyl. Cac hop chat quinquephenyl va
para-terphenyl xuat hién trong cac mau bitumen nay vai
ham luong tuong déi I6n. Trong khi cdc mau bitumen
va tach chiét cla chdng ti da basalt phun trao, thanh
phan o-terphenyl, biphenyl va methylbiphenyl chiém
uu thé. Cac cdu tao meta-, para-terphenyl, quaterphenyl,
quinquephenyl c6 mat véi ham lugng rat nho. Su phan
b6 cac thanh phan cta polyphenyls trong mau bitumen
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Bitumen dang nhét trong da basalt
nut né thudc khu vuc Khakasia cé su khac
biét |6n vé thanh phan hydrocarbon thom
so v&i cac bitumen dang ran va tach chiét
tur da basalt ctia chiing. Trong thanh phan
hydrocarbon thom cla mau bitumen
dang nhét, khéng phat hién cac hgp chat
hydrocarbon thom nam vong, vdng mat
tat cd cac nhom hgp chat, ma nguén géc
thanh tao cla chung la do sy tac dong
clla qua trinh nhiét phan lén cac vat liéu hitu co (vi du
cac dan xuat phenyl cta naphthalene, phenanthrene,
triphenylene va cac hgp chat polyphenyl...). Ddy dong
dang phenanthrene va aryl-isoprenoids chiém ham
lugng chii yéu trong thanh phan hydrocarbon thom cua
bitumen dang nhét.

W 65 0 75

Aryl-isoprenoide rat hiém gap trong cac bitumen
nhung dong vai trd cht yéu trong ham lugng monoarenes
cUa bitumen dang nhét. Cau tao nay c6 mai lién hé véi
hgp chat carotenoide: isorenieratene va B-isorenieratene
(Hinh 11). Carotenoide thudng c6 mat trong qud trinh
quang hop cla cac vi khuén diép luc (cholorobiacea). Cac
vi khudn nay ton tai trong méi trudng yém khiva qua trinh
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trao d6i chat cla chiing can phai c6 anh sang va H,S [9]. hién trong thanh phan hydrocarbon clia ching rat nhiéu
Qua d6 c6 thé két luan moi trudng ldng dong vat liéu tram nhimng ciu tao hydrocarbon tham dic trung c6 thé két
tich cia bitumen dang nhét thuéc khu vuc dam hé photic. luan cac vét lieu hitu co nam trong khu vuc tiép xuc vai

Biarenes bao gém naphthalene (N), biphenyl cac dong nham thach (nhiét dé cé thé lén téi 1.000°C).

(Bph) va cac dan xuat methyl- cta ching (Hinh 12a),

trong d6 methylnaphathanes chiém uu thé. Di- (DMF) +'© _’" 1
(chiém 39% trong téng ham lugng cla triarenes) va

trimethylphenanthrenes (TMF) (chiém 45% trong téng
ham lugng cla triarenes) la nhiing cau tao chli yéu trong "‘ @ @@

day dong dang phenanthrenes (F) (Hinh 12b). Fluorene

(Fl) va cac dan xuat methyl- cta ching chi chiém 0,5% _9H
trong téng ham lugng cla triarenes. @ @ - @.@ 3

Tetraarenes bao gom fluorantene (Flu), pirene (Pir), ‘ ]
triphenylene (TPHN) va cac déng phan cda dan xust Hinh 10. So d6 hinh thanh cdc cdu tao diphenylalkane (1),
.. L. . N R . (naphthanylmethyl)-phenanthrene (2) va tribenzocycloheptane
methyl- va dimethyl- v&i uu thé thudc vé cac ddng phan 5
) 3 udi su'tac dong cua qud trinh nniét phan trong cac mau
rethy ¢ / , ‘ (3) dui s tdc dong cd : trinh nhiét phd L
ctia dan xuat methyl cia chung (Hinh 12c). bitumen khu vuc Bdc Khakasia
Céc hydrocarbon thom thuong gdp trong cac loai
dau, bitumen va trong céc vat liéu hiu co thudc tang
tram tich cing dugc tim thay trong mau bitumen dang
nhét trong da basalt nut né thudc khu vuc nghién cuu.
Chung dugc hinh thanh tir nguén géc sinh hoc qua qua
trinh ldng dong cua cac vat liéu hiu co thudc tang da
sinh. Dac biét trong thanh phan hydrocarbon thom cta
mau bitumen trén c6 su xuat hién véi ham lugng 16n
arylisoprenoid ma ngudn géc ctia ching c¢é lién quan
dén vi khudn c6 chuda chat diép luc trong méi trudng i
yém khi. Qua d6 c6 thé két luan moi trudng ldng dong ASIAA bashcid
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tram tich cUa vat liéu hiru co thuéc mau bitumen trén la T Cis Ca21

moi trudng dam hé photic. Cis Ca26

3. Két luan Cra

Tu két qua nghién ctru thanh phan hydrocarbon clia Cia Cir
bitumen trong da macma thudc phia Bac Khakasia (Lién ‘
bang Nga), nhém téc gia dua ra nhiing két luan chinh sau:
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Thivi gian, phit
+ Cac bitumen trong da basalt nut né khéng chiu ,mgm P
tac dong nhiét cda cac dong nham thach. Chiing dugc Hinh 11. Ddi phan b6 dayaryl—lsoprenou,jes (m/z 133) trong
hinh thanh sau khi céc dong nham bitumen dang nhét thudc phia Bac Khakasia
thach phun trao da bi ngudi lanh. a0 50 23 DM(EPir) o
Hydrocarbon lap day trong cac ndt né - ::: . b Y v a .
cla da basalt l1a do qua trinh phd hdy = ,Jl— 5 2 E; - (L
bay va di cu hydrocarbon tircActdng dd = 20— = s 8 L
N , . A PN ~ 5 N = 15 2 = 10
tram tich. Cac vat liéu htu co clia tang = b E . 3
, .. . 10 = e ol L
sinh dugc lang dong trong mai trudng % '2 2
tram tich dam ho photic. obam oo on e 0 - vairARrs
| o *EEESS T EEE
+ Bitumen trong da dolerite phun (@) © Z Z
trao va da basalt xam nhap chiu tac  Hinh 12. Thanh phdn cdc nhém hydrocarbon thom trong bitumen dang nhét phia Béc
dong cla dong nhiét cao. Viéc phat Khakasia. a- Biarenes; b- Triarenes; c- Tetraarenes
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Mudc d6 nhiét phan clia cac vat liéu hiru co trong da
dolerite phun trao I6n hon trong da basalt xam nhap. Co6
thé gia dinh, bitumen 1a mét phan cta xenoliths bi mac
ket trong cac dong nham thach - noi ma thanh phan cta
ching bi bién déi gian tiép. Thai gian lam ngudi trén mat
ti€p xuc clia dong nham thach it hon dan dén két qua
qua trinh bién déi cac vat liéu hitu co trong da basalt xam
nhap dung lai s6m hon va trong bitumen hinh thanh céac
san pham trung gian ca qua trinh nhiét phan. Day chinh
la nguyén nhan dan dén su khac nhau vé thanh phan
hydrocarbon trong cac mau bitumen thudc cao nguyén
Krasnaya Gorka va vung triing Sokhochul thuéc phia Bac
Khakasia, Lién bang Nga.
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Studying the composition of hydrocarbons of bitumen in
magmatic rocks fromn North Khakasia (Russia)

Vu Van Hai', O.V.Serebrennikova?
'Research and Design Institute, Vietsovpetro
2Institute of Petroleum Chemistry, Siberian Division of the Russian Academy of Sciences

Summary

Three natural bitumen samples and one sample of bitumen extract from basalt rocks in North Khakasia were chosen
for this study. In all bitumen identified, hydrocarbons include alkanes, alkylcyclohexanes, pregnanes, steranes, ses-
qui-, tri- and pentacyclic terpanes, alkylbenzenes, bi-, tri- and tetracyclic condensed aromatic structures. Polyphenyls
(up to five phenyl rings), phenyl-substituted naphthalenes, phenanthrenes and pyrenes, binaphthalene, diphenyl-
alkanes, ethylalkylphenyl, and tribenzocycloheptanes are found in solid bitumen and dispersed organic matter of
basalt. Analysis of the composition of hydrocarbons indicates that the pyrolysis processes by contact with molten
magma had an influence on the bitumen composition in the basalt and the specific conditions of the original organic
matter accumulation and biodegradation had an influence on the viscous bitumen.

Key words: Natural bitumen, basalts, aryl isoprenoids, polyphenyl, phenyl-substituted, steranes, terpanes.
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