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UNG DUNG PHUONG PHAP DIA HOA KHI TRONG VIEC

TIiM KIEM KHI HYDRATE O VIET NAM

PHAM THI NGA, NGUYEN DUY DUYEN, TRINH VAN THU

Trung 1dm Piéu tra i nguyén - moi truomg bién, 125 Trung Kink, Cau Gidy, Ha Ngi

Tom tiit: Dija hoa khi la mot trong nlumg phuong phap 1ién tién, hiéu qua
nhat trén thé gici hién nay va dang dwoc ap dung trong viée phat hién, tim kiém
va danh gia nguon tai nguvén khi hvdrate. Co sa ctia phicong phap la su di
chuyén cac phan tr ki trong cac tch ty chiva khi hvdrate ra moi truwong bén
»gom va si ticong tac hoa- Iy ctiq chung voi moi truong xung quani, sie suy
giam nong dp khi va tao nén cac di thuomg nong dé Cl, SOF,... Ving nghién
ctru @G thé hign swe bién doi cra cde khi, cac fon ROt trén eiup xde dinh duwoe v
tri cac ki vue hinh thanh ld’u hydrate trong tr dim tich & diedi siu. Diea tr én cdc
két qua xu by, plmn tich mayu ctia 140 trgm khdo sat, dwge ldy tir éng phong
trong hee tai vimg bién phia Déng Nam Viing Tau, da xac dinh mot so vi tri
thudc khu viee nay co biéu hién thoat khi methan, day chinh la dau hiéu pht
hién khi hvdrate. Két qua nay la tién dé co ban, lam co so cho vige tim kiém,
diéu tra khao sat khi hydrate ¢ cac ving bién khéc thuée them {uc dia Viés Nam

cung nhie nghién cuu chi tiét hon o cac glal doan tiép theo.

1. MO BAU

Khi hydrate 12 mét hén hop ton tai
dudi dang rin trong diéu kién thuong,
trong bé ngodi glong bing hoac con kho,
¢6 thé trong sudt hay mo duc, dang tinh
thé mau tring, x4am hodc vang. Ching
duge hinh thanh tir cac loai khi thién
nhién nhu methan, cthan, propan va nudc
trong diéu kién ap sudt cao (trén 30 atm)
va nhiét do lhap (dudi 0°C) [2]. Khi
hydrate thudmg ton tai 6n dinh trong diéu
kién thém bién sau it nhit tr 300 m tr&
lén, cdc dio ngam dai duong va & céc
vung bang vinh ctru.

Khi hydrate dang dwgce cidc nude trén
thé gi6i quan tam va dau tu nghién ciu,
didu tra, tham do trén khip cic dai
duong. Theo du bdo, trir lwgng khi
hydrate trén 10an thé gigi a rit lon gap
hon 2 lin triv luong nang luegng hoa thach
(Hinh 1), clr 1 m khi hydrate giai phong
khodng 164 m*® methan (cao gap 2-5 lin
khi thién nhién, sach, khong gay 6 nhiém
moi truong vi khi hydrate dong lanh, it
tap chél) |2]. Khi hydrate dugc xem la
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nguon ning lugng du trir cho twong lai,
dam bao an ninh nang liong cho moi
quoc gia.

Hién nay. khi hydrate dang duoc hon
92 quoc gia ¢6 bién diu tr nghién cir.
Céc quoc gia nay di va dang dau tu manh
mé trong vi¢c phat tncn cong nghé phuc
vu didu tra, tim kiém ngudn téu nguyén
khi hydrate [2, 4, 9, 10, 12]. Trong ¢6 dan
dau 1a cic nuée: Canada, Hoa Ky, Nhat
Ban, Nga, Han Quéc, Trung Qude,...
Céng tic diéu tra nghién ciru khi hydrate
tén thé gioi chi yéu tap trung vao nhoém
céc phuong phap dia chét, dia vat 1y va
dia héa. Trong do dia hda khi 1a mét trong
céc phuong phap duge ap dung nhidu nhat
va mang lai hiéu qua cao so vol cac
phuong phap con lai [11].

Tai Viét Nam, nghién ciru ve khi
hydrate trén cac vung bxcn Viet Nam van
la cong viéc m&i meé, mot s& cong trinh
ding chi ¥ [5. 6, 7], méi danh gid so bd
v¢ tiém néng va trién vong khi hydrate &
suon, chan luc dia Bién Dong va ving ké
cin (tap trung tai cic bé Phu Khénh - Tu
Chinh - Viing May). Trung taim Diéu tra



tai nguyén - méi trwdmg bién la don vi dau
tién & Viét Nam duge ddu tu cac trang
thiét bi phan tich hién dai va phuom" tién
chuyén dung dé phuc vu cho cong tac

.°. % ol . 3.6 : “.‘ A
i Y s ), P B o.
: . "“ . E ‘. l.
*, ‘o “:f
: LN 4 s:’m 5
X)) .
. 4 N
" AR 9 1Y
. \
., 4
. v .

khao sat, tim kiém va danh gia cac khu
vue ¢6 trién vong khi hydrate tai céc ving
bién Viét Nam trong do ¢6 cac thiét bi
phuc vy cho phu(mg plup da hm khi [8].

Hinh 1. (@) So do phan bo cac diém khi hydraze tén toan thé gidi (cac diém wron man do) va (b) phan bé
khi hvdrat o Bien Dong (cde ngoi sao man cam) (Klauda JB, 2005) [13].

Il. PHUONG PHAP NGHIEN CUU VA
THIET Bl PHAN TiCH

1 Phu-ong phap lay mau
Céc mau nghién clru nuoe 16 hong

ong phéng trén ving bién phla Dong
Nam Ving Tau (Hmh ’) vol s0 lugng
141 tram khao sat [8]. Tram tich bé mat
thu duge tir 0115 phong trong luc loai lon

dwoc thu thap tir cac lon tram tlch trong

(Anh 1).
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Hinh 2. Sz d6 vi tri vimg nghién creu
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Anh 2. Man 16i phong thu duge va cdc vi 0 ldy
phdn tich.

Anh 1. Ldy mdu tram tich bién bang éng phong

trong hee loai lan.

Mau duge ldy trong cdc tang ciia ong
phéng (Anh 2), ¢d trong luong khoang
300-500¢g cho vao thi nilon c6 dan ctiket,
sau d6 dung may ép thuy lue (Anh ?) tach
nude ra khoi tram tich, mau nuee 16 hong
dugc thu vao ong nhura co ghi s6 hicu tram
(Anh 4). Tét ca mau duge bao quan (& diéu
kién 1-4°C) dén khi vén chuyén vé phong
thi nghiém va tién hanh phan tich mau
bing phuong phap séc ky ion.

2. Phwong phap nghién cléru

Khi nghién ciru tim kiém khi hydrate &
trén thé gi¢i cling nhu dang ting dung tai
ving bién phia Péng Nam Vung Tau, tap
thé tic gia da su dung t& hop cac phuong
phéap bao gbm nghién ciru ciu tric dia
chét, dia mao, dia vat 1§, dia hoa... két
qua dinh tinh da dwa ra duge cac bicu hicn

Anh 3. Mdy ép thiy hee tdeh mede khoi tram tich,
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thodt khi thong qua viéce lugn giéi cac tai
li¢u dia chan. Tuy nhién thue (€ da chimg
minh ring dia hoa khi 14 phuong plnp phat
hién chinh xac nhét cic khu vie co bicu
hién thoat khi methan (ddu hiéu cia khi
hydrate) tllon& qua vige luan giai cac dau
hiéu dia hoa vé CI" va SO,™.[8, 11].

Co s¢ phuong phap luan cua dia hda
khi la xac dinh cac khu vye chaa khi
hydrate dua trén s bién thién ndng do ciia
cac khi hydrocalbon va cde ion chi thi (CT
va SO,47,...) theo d6 sdu ciia mau tram tich
thu duoc tai cac mo chiaa khi hydrate.
Trong d6 cac khi hydrocarbon 14 san pham
truc tlep tr cac mo nay, L(m ¢ic ion chi thi
thé hién sy bién da nong do trong moi
truomg khi co su xuit hién cta khi hydrate
(Hinh 3) cu thé nhu sau:

Anh 4, Ong dung mau aude 16 hong.



Anion CI : khi hydrate khi bi phan ly sé
giai phong mot luong nuée dan dén hién
twong “pha loang” ham lugng CI” xung
quanh khu vuc, mat khac mét lugng 1ém
Cl” cing duorc khi CHy (giai phéng tr khi
hydrate) hap thu. Vi vay, khi co sy thoat
khi cua cac thé khi hydrate s& xudt hién
cde di thuong (am) cua CI'. Sy bién thién
theo chiéu sau mau dng phong cua cac ion
CI' 1a tham s6 non bat va hiru ich nhit khi
nghién ciru tiém nang khi hydratc. Sy
phan huy khi hydrate chic chén co llen

quan t&i sy thoat khi methan va nudc
ngot. Diéu dé dong nghia Vi su gld tang
cia khi methan va giam nong o ion CI
cing nhu cac ion khac [1].

Anion SO s lugng ion SO4 s¢ glam
dan tir bé mat ddy bién cho dén ranh gidi
véi methan thi gan nhu bing khéong (ranh
gidi nay duge goi la ranh gidgi sulfate -
methan). Khi hydratc thuong duge hinh
thanh tir ranh giGi nay xuodng toi ranh giGi
phan xa mé phong d'ny [1].

14da hap Vyn siel vic
“ phia dedi

Thodt kh( CII4 yd HS-

Hinh 3.Céc dang di cie va su phin bé khi hydrocarbon trén cac thanh tgo ki hydrate (7).

Phin bd thanh phin héa hoc chinh tai khu vue rd ri GH

Tang nong dé

Péng vi thap hon s Déng vicao han

wammee gas hydeates
o o  Carbonatestaisinh

55 Khe thodt khi

CHL0 1 O = CO, + 21,0

b - -

- TCO,+HS + H,0

Cat'+ Mg+ 2ZHCO, -
= (Ca,MR)CO; +COL4IL.O

CHIS0,2

Vang oxy héa hidu
khi metan va cac
chét hiru cor

Vang oxy héa yém
Khi metan va cac
chét hitu cor

OM phiin hiy:
2CTLO —~ CO, v CHy
Giam ndng 4§ CO,:
CO; v AH; ~ 21O 4 CT1,
Qui trioh 1dn men 9o Methanc(?):

Ving tao metan
vi sinh vat

CH,COOH — CII, + €O,

Hinh 4. Dic diém phdn b6 thanh phan héa hoe chinh tai cae vi tri thodat kivi methan trang mol trudng

viing bién lanh [2, 9].
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Dua trén cac két qui phén tich nong do
ion CI" va ion 804 cing nhu ty 1¢ cua
chiing trong c6t mau, chung ta c6 thé biét
duoc su phan b6 cua cac ion theo do sau
(twong Lmu voi két qua phan tich ¢ cac vi
tri lay mau); tir d6 ¢o the xac dinh ranh
gigi dich chuyén lén cia ndng do khi
methan va nuoc ngot tr cac mo khi
hydnatc Khi ¢o cac kel qud phan tich
nong do cac ion trong mau nudc 16 hong
tap thé tac gia dé tien hanh xav dung cac
bicu db phan bd cla «.hunb va moi lién
quan gilra cac ion vGi nhau bing phan
mém chuvcn dung.
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3. Thiét bi phan tich
Viéc phin tich ndng dé cac ion chinh
(CI', SO4™) trong nueére 16 hong chiét xuat
tir tram tich ddy dugc thuc hién tai phong
thi nghiém bing phuong phap sic ky ion
(Hinh 5). Tat ca cac mau nuée 16 hong di
thu thap déu duge phan tich rén may sic
kv ion “DIONEX ICS - 1100" cua hing
Thermo Scientific (Hinh 5b). Thiét b nay
duge trang bi voi ¢ot kép anion Metrosep,
cot truée Metrosep A Supp 15 Guard/2.0,
va cac don vi do d6 dan cing vai thiét vi
do do dan cua nén.

Hinh 5. So' do hé thong sdc ky ion va mdy séc ky ion DIONEX ICS — 1100,

I. KET QUA NGHIEN CUrU

Céc két qua phan tich cho théy ¢6 moi
lién h¢ gitra nong dq cua cac ion trong
tram tich bién va nong do khi methan
nhur sau:

1. Sy bién thién néng dé cua ion
clorua, Ion sulfate

Tu nong d6 ion SO4> phan tich duge
ching ta ¢6 nhimng danh gid so by vé sy
blcn thién cua chung theo chiéu sdu ¢t
mau. Do ion SO thuém;, ¢6 ndng 4o
cao trong nudc bién va giam khi do sau
ting thong qua qua trinh oxy héa methan
theo phuong trinh [2, 9]:

CH; + SO = HS = HCO; + H,0 (1)

Tuy nhién, ching ta cling phai cha ¥
dén qua trinh khir khi phan hiy cdc chat
hitu co co theo phuong trinh:

2CH,0 + SO.* = 2HCOy + HaS (2)
44

Dncu nay lam giam nong dg ion SO
MQt s0 két qua phan tich néng do ion
SO4 trong vung nghién cuu cing cho
thay su bnen doi nay (Hmh 6). Biéu dd
cho thay nong dg ion SO4 gidm dot ngt
ham lugng tir déu 15i dng phong dén d§
sdu 90-100 cm (gia tri thay doi tir 18 mg/l
xuonz, con 6 mgfl). Tir d§ sau nay tro
xuéng hau nhu ham lugng ion SO~
khong téng cao ma theo xu thé 6n dinh vi
tinh tién vé gid trj khong. Dya trén co s¢
cua phuong phap nghlen clru, phan tich
tong hop cac tai li¢u va tham van y kién
ctia cic chuyén gia diu nganh vé dja hoa
khi hydrate trong va ngoai nudc, tap thé
tac gia nhén dinh ddy chinh la ranh giéi
sulfate - methan, khi hydrate dugc hinh
thanh tir ranh gi¢i nay xubng t&i ranh gidi
phan xa mé phong day [2, 9].
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Hinh 6. Sie phan bo cdae nong do ion trong man neae 16 hong theo chicu sau cia cot 16i ong phonge VGH-
i f ! 8 8 { 87 'Y

901 thupe ving nghién cia,

Péi vGi ion CI, tr bé mat 16i dng
phéng téi d sau 90-100 ¢m, nong do CI
giam dot ngdt tr 150 mg/l xudng 40 mg/l.
Tir d9 sdu ndy dén hét cdt ong phong,
nong d¢ ion CI” hau nhu khong bién doi
va dao dong trong khoang tir 10-40 mg/l.
Trén co so phuong phap ludn nghién ciru
cic tac gia cuing nhan dinh day la ranh
giéi thodt khi methan, dau hiéu caa khi
hydrate CI"[1, 2].

D6 véi cde chi s con lai nhu chét hiru
co va cachonat (nfmg do giam tr gia tri
lén nhit 0.85% xudng t&i 0%) va
cacbonat (néng do giam gia tri Ion nhit
3,5% xudng tGi 0%) (Iinh 6). Trén hinh
cho thiay nong dé cac chit nay ting cao
trong khoang 0-0.5 m trén ciing cta cdc
¢it ong phong, sau dé néng do cac chal
ndy giam dan. Cac chiat hiu co va
cacbonat bi oxy hoa va acid hoa dé tao ra
khi methan, qua trinh nay dién ra manh

mé (khu vuc viung 1- Hinh 6) theo cic
phan ang sau:

- Cac chat hitu ¢o phin (mg véi oxy dé
tao ra khi cacbonic (CO»):

CHyO + O; = CO, + 2H-,0 (3)

- Cac chat chira cacbonat bi acid hoa

phan huy d¢ tao khi cacbonic (CO2):

. 2 2 . - o

Ca’' + Mg™" + 2HCO; = (CaMg)CO; 1
CO, + H:0 (4)

- Khi cacbonic phan tmg véi1 khi hydro
trong nude bién dé tao ra methan:

CO; + Hy = CH; + 110 (5).

Nhu vay to phuong trinh (5) ching ta
thay rang khi methan dugc tao ra tir cac
qua trinh phan huy hop chat cabonat va
oxy hoa cac chat hiru co. Nong d§ khi
methan tang khi cde qua trinh phan hay va
oxy héa dicn ra manh, sau d6 nong do
methan giam dan theo d§ siau (do cang
dudi sdu lwong chat hiru co cing nhu
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lugng carbonat cang it). Céc qua trinh nay
cling cung cip mdt phan khi methan. tuy
nhién nong do khi methan tao ra rat it.

Cac phan tich trén cac 16i phongp con

lai cho két qua tuong tu, trong sé 140
tram ching 16i 1dy mau phan tich. Pa xac
dinh ¢6 23 vi tri ¢c6 biéu hién thoat khi
methan ddy chinh la nhunw khu vue duge
nhan dinh ¢o {rién vong vé tiém nang khi
hydrate.

2. Xay dung biéu dé moi twong quan
gitra ion CI" véi khi methan

Nhur dé néi ¢ trén ham luorno ion Cl'cod
mdi twong quan kha mat thict véi khi
methan. Day 1a chi so noi bét va hiru ich
nhit khi nghién cdu tiém nang khi
hydrate. Do su phdn huy cac khi hydrate
lién quan dén qua trinh thoat khi methan
v nudic ngot diéu @6 déng nghia voi qua
trinh giam nong do cua ion C b Hay la noi
cach khac ddu hiéu _nhin bict mo khi
hydrate 1a sw giam nong dd cua ion CT.
Tu cae két qua phén tich ta co thé xiy
dung biéu d6 tuong quan giira ion clorua

a
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10,000 .00 3000 An,Do0 22C00
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19200
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Hinh
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vi khi methan cho tl‘l'n;, khu vue lay mau
(khu vuc nghién ciru chia lam 3 vung:
phia Bic, phla Nam va vung Tumg taim)
tr do cé thé xac dinh duwge moi lién hé
gitta ion CI” va khi methan (CH,) ¢ tung_,
\ung cling nhu moi lién hé or tung vi t1|
16i dng phong cu thé ma co tiém nang vé
khi hydrate.

Méi quan hé gitta cdc ion CI' va
methan nude 16 hdng trong tap mau cua
tung l&p, khong tuong quan lhe hién trong
vimg | {cac mau thudc phia Riic khu vie
nghién ciru), tuong quan thuan thé hién @
vimg 2 (cac mau thuoc trung tadm khu vuce
nghién ciru), twong quan nghich thé hién
¢ vung 3 (cac mau thudce phia Nam khu
vue nghién etu) (Hinh 7).

Théng qua hé s tuong quan ching t6i
xac dinh dugc khu vwe co tuong quan
nghich ving 2 (trung tam khu vyc nghién
ctru) ¢ biéu hién thoat khi methan cao
hon 2 khu vye con lai. Két qua ndy tuong
doi phu hop vi khi nong d6 methan ting
cao thi nong d ion CI” giam di.
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7. Bién dé nwomg quan gitta ion Cf va methan doi vor ting ving khae nhau.



IV. THAO LUAN

Két qua nghién ciu dugce thye hien tai
140 tram khao sat cho 1hdy rang nong do
ca cac ion CI" va SO4™ bién doi theo do
siu. Nong dé ion CI thudng ting cao o
phan trén cua cot ong phong (kho‘mg_, 1-2
m dau), sau do giam dan theo do6 sau dén
mot gid tri nhat dinh. Khi ndng dé ion CI
bat ddu giam tae la qua trinh thoat khi
methan tir khi hydrate ciing bit diu xay
ra. ¥i khi khi hydmte bi phan ly manh tao
ra cdc phan W nude. cac phin tir nude s¢
“pha loang™ ham lugng C1 dan téi nong
do CI' giam,

l\nug do ion SO; clng tang cao trén
phin diu cua cot dng phong sau do giam
&1 ranh gidGi sulfate-methan thi on dmh va
gia tri dan vé khong. tir ranh gidi nay bit
dau qud trinh hinh thanh methan thco
phuong trinh phan (mg (1). Khi methan
dwoc hinh thanh tir ddy xudng 16i ranh
gidi phan xa mo phong thi dimg lai.

Cac ranh gidi sulfate-methan trong
tang 16 ong phong cua tang vi tri 1a khac
nhau. phu thude vao nong dd khi methan
thodt ra tir cac mo khi hydrate. Vang co
wong quan nghich giira nong 46 Cl° va
khi methan trong nghién ciru nay la ving
2 (khu vuc trung tam), day la kKhu vye co
biéu hién thoat khi methan cao hon so vii
cdc tromg quan con lai.

Lugng khi methan tao ra tr qua trinh
oxy hou cac chat hiru co va phin huy hop
chat cacbonat la r(u iL. ching thuomg ch
tao 1a ¢ plldl‘l tram tich mong trén cung
clia cde cot ong phong (dao dong khoang
0-0,5 m o hiu hét cac ¢t Ong phong
nghién ciru). Thc.o do siu nong do khi
muthan gin nhur bang khong, Piéu nay hét
stic ¢O y nghia trong viée luan giai qua
trinh hinh thanh nén ga%hydratc

Tir qua trinh luan giai cac két qua phan
tich ion trong nude 16 hong cua mau ram
tich bién da trinh bay & trén co thé xic
dmh duge mon twang quan cua ion CI° va
$0. vai nong do khi methan, Ngudn goe

chinh cta methan la do su rd i W cic tich
tu cua khi hydrate & dudi sau thoat 1én.
V. KET LUAN

Thong qua viée phan tich nonb do cac
ion CI" va 804 trong nude 16 hong bing
phuong phap sic ky ion vil dua wén co so
phuong phap luin cua dia hoa khi. tap the
tac gia da xac dinh duge méi lién quan
gitra methan véi cac ion CI' va SO
trong tang cot ong plmns, Su bién thién
no% do cac ion CI” va SO, {suy giam
nonn dé mot cach dot ngdt tir gid tri cao

¢ gia trj thap hon) cho phép xdc dinh
duou ranh gidi thoat khi methan. clng
nhu bé miit sulfate-methan. Su thoat khi
methan chinh la dau hiéu dé xac dinh
ngudn khi hydrate tr duéi sau.

Két qua phan tich dinh lugng tai 140
tram khao sat thue hién trong vimg nghicn
ciru va két hop vai vige phin tich dinh
tinh thong qua xur 1y cac tai liéu dia chan
da cho phép xdac dinh duoc 23 vi ri ¢d
déu hi¢u thoat khi methan, ching chu yéu
tap trung tai khu vyre trung tam cua viang
nghién clru (ving ¢o tuong quan nghich).

Py cang la nhimg két qua chinh dat
duge khi thuye hién giai doan 1, du an
“Khio sat so bg tiém nang khi hydrate va
Dia chit bién sau trong khu vue ngodi
khot Phi Khanh - Tu Chinh - Ving
May"”, 2014 do Trung tam Picu tra tai
nguyén - moi trudmg bién chu tri. Cac két
quia nay chinh 1a tién d¢ co ban, lam co so
cho viée tim kiém, diéu tra khao sat Khi
hydrate & cic ving bicn khac thude thém
lue dia Viét Nam.
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SUMMARY
Application of gas geochemical method for the gas hydrate investigation
in Viét Nam

Pham Thi Nga, Nguvén Duy Duyén, Trinh Van Thi

Gas geochemistry is one of the most advanced and efficient method in the world, it is
currently applicd in investigation, exploration and resource assessment for gas hydrate.
The basis ol the method is gas molecule migration in accumulation containing gas
hydrate of the external environment and its chemical-physical interaction with the
nearby environment, and decline in gas concentration forming anomalous
concentrations of CI, SOJ:'... Based on the vanation of these gas and ions, we can
identify forming regions of gas hydrate in deep sediments.

Based on the results of sample analysis taken from gravity discharge tube in the
southeast Viing Tau of 140 survey stations. A number of locations in this region has
identified showing signs ol methane escape, this is the sign ol hydrate gas discovery.
This result is the basis finding for gas hydrate surveys in other continental shelf of Viét
Nam as well as detailed rescarches in the next stage.
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