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Ngudn goc hitu co: Hoat ddng cla vi sinh vat

= Vat chat hiru co chén vui trong d&i khir sunfat, hoat déng cuda vi sinh vat sinh ra khi CO,
= Nhiét do thap: 1én toi 70°C
= 2 qua trinh chinh:

CH;COOH — CO, + CH,

CO, + 8H* + 8e- — CH, + 2H,0

Accumulated Organic Matter
e.g., complex bio-, and geopolymers |
organlc aC|ds sugars alcohols, amines | Chit hru co phire tap
5 — (Hydratcarbon, Protein, Lypid) Giai doan 1&n men
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Chit hiru co phire tap
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Ngudn goc hitu co: bé giy kerogen

= Khi CO, dwoc hinh thanh tr qué trinh khir C nhiét cta vat chat hiru co dién ra trong
gua trinh diagenes va catagenes, hau nhw két thic & cudi giai doan ctra sb tao dau

= VCHC luc dia déng gép chi yéu nguoén CO, hiru co

{(a) Sapropelic (b) Humic
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Ngudn goc vo co: hoat ddng nui Ira

= Khi CO, duoc hinh thanh khi dong magma nhiét d6 cao gap da carbonate, dan

dén sy phan huay carbonate, xay ra & nhiét dd cao (840-850°C)
CaCO, — CaO + CO,

= Khi CO, la mét trong nhitng thanh phan bay hoi I&n nhat tir manti, c6 thé duoc

giai phdng ra ngoai bé mat qua sw phun trao nui llra hodc qua dirt gay




Ngudn goc vo co: phan hly carbonate

= Trong cidc bé tram tich cé mat
CaCO,, FeCO,, MgCO,, khi CO,
duwoc hinh thanh tir cadc phan &ng

cla kaolinit va carbonate

= Nhiét d6: >100°C va dat can bang
& khoang 160°C

Log Pop———

1. Siderite + Quartz + Kaolinite = Chlorite +
2. Dolomite + Quartz + Kaolinite —

3. Calcite + Kaolinite + Quartz — Laumontite +

COs
Chlorite + Calcite +
CO,

CO;
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Ngudn goc vo co: phan hly carbonate

* Khi Pcg, 16n hon Py, pha khi giau
CO, duoc tach ra, di cu Ién tﬁng trén

0.17

(xay ra ¢ nhiét do >330°C trong bé tram 5
tich) k!
0.01=
0.001
A 0 400

. Not titrated

« Khi giau CO, di cu Ién trén, hoa tan, lam

Titrated of silciate Ca tang mat do CO, trong pore fluid Ién trén

but not silcate Fe, Mg , ~ NS , . ) / ~ A
mirc can bang vdi cac khoang vat tram

No{G0; buffér control tich => phan ung nguoc lai: lam két tua

(Ca, Fe, Mg silicates all titrated) CaCO3, FeCOB’ MgC03

e Xay ratrong qua trinh di cu

1 >330°C




Ngudn gdc vo ca: cac phan &ng trong tang chira

From mineral hydrolysis
+H, From kerogen maturation
From oil aromatization

Biomass + CH, + CO;

Nutrients and trace elements

+ 3- i
B PO Cou from mineral diagenesis

« O nhiét @6 dén 80°C, dau khi & ting chira gan bé mit thudng bi phan
huy sinh hoc, trong di€u kién thiéu sulphat sinh ra khi CO,
{  Thudng <10% tong thé tich khi
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Phuong phap nghien ciu

Phwong phap Péng vi bén

Measuring Carbon Isotopes in Natural Gases

e
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Principle of isotope analyses of natural gases with the CSIA technology. The on-line
2z combination of gas chromato raﬁhy and mass-spectrometer eliminates separate sample
/“Ef\ preparation steps. This is the technique suitable for mud gas analyses on a drilling rig.
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Phurong phap nghién ciu

Phwong phap Péng vi bén

« Lién két 12C-12C dé& bi bé gdy hon 12C-13C (Kkinetic isotope effect), 12C phan tng
nhanh hon, phan tir chira 12C di chuyén nhanh hon phan tir chira 13C, hiéu Gmg nay
quan trong voi nhiing phan ti nho nhu CH, va CO,

S0 sanh ti s6 dong vi 3C/12C ctua CO, véi ti s6 dong vi chuan (hda thach
belemnite trong hé tang Peedee & Nam Carolina — PDB).

Carbon Hydrogen  Nitrogen Sulfur Sarb (PDB)
arbon
R=-|13cr2c| |[2HtH | [1snman]| [ s4spes | sBc_ ppm
(%o) 3¢
§ — notation «ogr11,222 High
011,112
- ndard Q
5 = R sample — R stand X 1000 (%) -100(11,002 Nl
R standard 3
-200(10,893 -05
International Standards 300 |10,783 &
Sample Carbon: ) a
tandard PDB Belemite Carbonate -40/10,673
13C/12C = 11237 10-6 £
Hydrogen: -50 {10,563 '_9
T, SMOW: Standard Mean
/‘. = Ocean Water -60/8810,453
= 2H/'H = 155.8 10-6 -700910.343
- f ., Low
—Z\G J -80EH10,232
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Phurong phap nghién ciu

Phwong phap Péng vi bén

Gia tri dong vi 813C, theo cac ngudn gdc khac nhau

=== Volcanic CO,
=== Air CO,,
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Phuong phap nghien ciu

Phwong phap Pong vi bén %:E

% Manti sinh ra He voi thanh phan 3He nhiéu hon so véi He
trong vo trai dat => ti s6 3He/*He 16n hon
R/Ra <1: CO, tir vo trai dat
R/Ra >1: CO, tir magma
Trong d6: R =ti s6 3He/*He ctia mau
Ra = ti s6 3He/*He ctia khdng khi (1,4 x10-6)
< Ti s6 2Ne/22Ne, 2!Ne/22Ne va “OAr/38Ar ciing dugc st
dung dé chi dinh nguon gdc manti

20Ne 3641 S
- Ne, *°Ar, ¥K, ...

4ir Saturated Water
(ASW)

20Ne, Ay, 9K, ...

Aquifer
recharge

omponent.
3He, Ar, ...

(from Ballentine and O’Nions, 1994, modified)

21 22 40 36
| He [ *Ne d ®ar | ke | e | R/Ra | PNe/Ne | Ne/Ne | “Ar/Car

Atmosphere 5.24 16,5 314 0.65 0.023 1 9.8 0.029 295.5

(ppm)
ASW (20°C, 204 7.67 478 183 0.039 1 9.8 0.029 295.5

fresh water)
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Phuong phap nghien ciu

Phuwong phap xay dwng mo hinh trwé'ng thanh nhiét

% Duy bao cac trliing su c0 nhiét 36 >330°C c0 kha nang la triing sinh CO, tir phén huay khoang vat carbonate
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Khi CO, & bé Séng Hong

« Ham luong khi CO, cao trong cac giéng khoan khu vuc trung tdm dén phia nam bé
Song Hong (dao dong tir 28-97%)
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Khi CO, & bé Séng Hong

«  Nhém ham lwgng khi CO, thap: &13Cco, tr -1%o0 dén -31%o : ngudn hiru co + vo co

«  Nhom ham lwong khi CO, cao: 83Cco, nang hon -2%o : ngudn vd co dudi sau
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Bé Yinggehai — Trung Quéc

= Gradient dia nhiét cao:
41-45°C/km

= Quad trinh sau rift; toc do sut
lGn va tram tich nhanh din
dén di thuong 4p suat, hinh
thanh cac diapir sét
Céac mo khi:

= Dongfang (DF):

Ham luong CO,: 55-89%

= Ledong (LD)

Ham luong CO,: 16.65-93%

South China Sea
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(Baojia Huang et al,. 2015)
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(Baojia Huang et al,. 2015)

Group C: hdn hgp ctia CO, tir manti va vo
trai dat

Group D: CO, V0 co tir nui Itra - magma: co
ti s0 *He/*He cao nhat, ham lugng CO, cao,
63Ccop ndng



Khi CO, & bé Séng Hong

Ham lugng CO, cao chil yéu doc theo dai diapir trung tdm va gan cac dut gy diapir

Tang chira ndng, ddi 4p suat binh thuwong Téng chiva sau, déi T, P cao
A DF114 DF112 DF113 A’ B DF1324 DF1322 DF1321 DF14 DF1314 DF1316 B’
: 2 ) 1000
1009 Ham lugng CO, giam
B ’ Il’ ‘\l
1 1
2000 - o &)
13004 _ L
é £ Pliocene i 1
= _ s 1 S
5 5
a = ]
12001 30004 -
@0.65% Volumetric percent of CO, 1' DF Diapir \‘ : 2 %2:2 U. l\lif)cene . L \:
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(Baojia Huang et al,. 2015)
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Khu vyc trung tam: lién quan dén cac diapir sét,

+  Khu vyc phia nam: lién quan dén cac dat gay sau
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Khi CO, & bé Séng Hong

1.4HFU 1.6HFU Constant HF = 1.4HFU

0 (Ma)
GAS Saturation
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(VPI, 2014)




(VPI, 2014)
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Khi CO, & bé Séng Hong

Constant HF = 1.6HFU

M6 khi CVX
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Khi CO, & bé Séng Hong

Bdn db déng sdu néc méng vé phén bé Bdn d6 ddng day ctia trém tich dat > 300°C bé Séng Héng
diapir/ndi lira
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Khi CO, & b& Phd Khanh

= Nhom ham lugng CO, thap: (<10.000ppmV): §13C., nhe tir -32,1 %o dén -11,3 %o: ngudn gdoc hiru co tir phan hity
nhiét ctia kerogen hoac hoat dong cuia vi sinh vat

= Nhom ham lugng CO, trung binh: (100.000ppmV>C0,>10.000ppmV): 813Cq, chi yéu tir -17,3 %o dén -9,2 %o: ca
nguon goc hiru co va vo co

= Nhom ham luong CO, cao: (CO,>100.000ppmV): 813Cq, chii yéu tir -13,2 %o dén -2,2 %o: chu yéu la ngudn goc vo
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Khi CO,

bé Phu Khanh
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Khi CO, & b& Phd Khanh

= Giatri 3He"*He duoc do o 16 144-145 R: 3He/*He & m3u
= Tisb R/Ra>1 ¢ cac diém ¢ ham luong CO, cao ngudn goc Vo co Ra: 3He/*He trong khong khi= 1,4x10
=> CO, nguon goc nui lira

(Mamyrin & Tolstikin, 1984)
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& bé Phu Khanh
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Hoat déng nui Ira & bé Phu Khanh

Intrusive distribution Extrusive distribution
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Khi CO, & b& Phd Khanh

= CO, ngudn gdc nii ltra, ham lugng cao & gan nui lira va dit gay 16n hoat dong muon, 16 144-145

Close to the deep faults
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Khi CO, & b& Phd Khanh

= Ham luong cao CO, ngudn gbc VO co & gan cac dit gay sau hoat dong mudn, 16 148-149

00 ‘ ‘ .

e = | Inorganic CO,

Inorganic CO,

810,354 816,410
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Legend:
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Khi CO, & b& Phd Khanh
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Khi CO, & bé Ph

S

= Tram tich dat >300°C ¢ do sdu khoang 7700m (2500m nudc
bién)

= Céc triing Siu bé day tram tich 16n c6 kha ning |4 triing sinh
CO, ttr phan huy nhiét carbonate ¢ 10 148-149
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Khi CO, & b& Phd Khanh

= Ham luong cao CO, ngudn gbc VO co ¢b thé duogc sinh do phan huy nhiét khoang vat
carbonate va di cu tir triing sau, 16 148-149

639,536
-8.1

Legend:
639,536: ppmV




=  Ham luong khi CO,:
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Khi CO, & bé Nam Con Son
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Két luan

> Khi CO, c6 nguoén goc hitu co va vo co, trong d6 nguon goc vO co dong gop ham
lugng CO, cao

» Nguon goc CO, duge nghién ciru cha yéu dwa vao phan tich dong vi bén §13C cia
CO, ciing nhu ti s6 dong vi cac khi hiém 3He/*He, 20Ne/22Ne, 2!Ne/22Ne va 4CAr/36Ar

> Md hinh truéng thanh nhiét duge st dung dé du doan khu vuc ¢6 kha ning I3 triing
sinh CO, (nhiét d¢ >330°C)

> Tai bé Song Hong:
« Khi CO, ham lugng cao tir 28-97%, ngudn gbc VO co tir dudi sdu, duge du
doan do phan huy nhiét ciia cac khoang vat carbonate
« Khu vuc triing Trung Tam, ham luong CO, cao thudng phan bd gan céc diapir

sét. Cac diapir va dut gy sau dong vai tro la kénh dan CO,




> Tai bé Pht Khanh

Mau bé mit 16 144-145 & 148-149 nhiéu mau bat gip ham lugng CO, rat cao
(> 100.000ppmV).

Hoat dong nui ltra xay ra pho bién trong Miocen Gitra va Pliocen — B¢ T, gia tri
dong nhiét bé mit kha cao, dic biét 16 148-149 Ién dén > 90mW/m?2, tip trung &

khu vuc ¢6 moéng nho cao

Khi CO, c6 3 nguén goc:

Nguén goc hiru co: ham lugng CO, thap, mot s6 mau ham luong trung binh,
phan bd & xa khu vuc ¢6 ndi lira va dat gdy sau

Nguén goc v co do hoat dong ndi ltra, manti: ham luong CO, cao, 813C,
ning. Khu vuc 16 144-145, ti s6 R/Ra>1 cac mau ndy phan bb gan cac dut gay
sau va nui Itra

Nguon goc vO co do phan hay nhiét khoang vat carbonate: ham luong CO, cao,

khu vuc 16 149 cac mau nay phan bd o ria triing sau 12 triing sinh CO,




> Tai bé Nam C6én Son
« Khi CO, bat gip & 16 05 va 12 v4i ham lugng <10%, ¢6 ca ngudn goc hitu co
va vo co
« Khu vyc 16 04 va giéng 06-HDB, ham lugng CO, kha cao (Ién dén 90%), tuy
nhién khong c6 so liéu phan tich dong vi




Kien nghi

> Khi CO, duoc phat hién & nhiéu giéng khoan va khu vuc trén thém lyc dia
Viét Nam, can c6 thém nhiéu nghién ciru va phan tich miu dong vi dé biét

nguon gdc va du bao khoanh viing rai ro cao




