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SUSTAINABLE DEVELOPMENT

Pic diém hinh thanh gas hydrate, du bao gradient dia nhiét
khu vuc dong bac vung bién Quy Nhon

L& Ngoc Anh*
Truong Dai hoc Mo - Pia chat

TOM TAT

Gas hydrate phat trién rong khép cic vang trén thé gidi, chu yéu doc theo b cac bién sau va dai duong.
Chung phan bo trong long dat 0 dang cac tich ty dia tang, cdu tao hodc hdn hop. Su c6 mét cua gas hydrate
m& ra mot trién vong 16n vé& ngudn nang luong mdi trong tuong lai. Gi6i han dia tang bén dudi cua gas
hydrate dugc xac dinh la mat phan xa BSR trén tai li¢u dia chin. Dua vao diu kién nhiét do va ap suét tdn
tai cua doi gas hydrate 4n dinh, mat phan xa BSR xéc dinh dugc tai vung bién Quy nhon da dugce sir dung
dé du bio geothermal gradient tai khu vuc nay véi gid tri dao dong tir 20 - 26 °C/km.

Tir khéa: Gas hydrate; Quy Nhon; Gradient dja nhiét.

1. Giéi thiéu

Gas hydrate 14 cic tinh thé bang rén dwoc thanh tao tir cic phén tir nudc (mang giam gitr) va cac phin tir
khi tu nhién nhe nhu metan, etan, propan, butan hay cacbon dioxit (phan tir bi giam giit). Gas Hydrate hinh
thanh khi hoi tu ddy di cac diéu kién vé nhiét do, 4p suat, do bdo hoa khi, tinh chit hoa hoc cia méi trurong.
Gas Hydrate thanh tao trong cic khe rdng ciia trim tich va déng vai trd nhu xi ming gén két cac hat da.
Khi ham lugng khi methane vuot qua 75% thanh phén cua Gas Hydrate thi thuong dugc goi 1a Methane
Hydrate (Mazzini et al., 2004, Popescu et al., 2006). Hau hét Gas Hydrate ¢6 mau tring duc, ngoai ra ngudi
ta ciing da tim thdy & bién Mexico ¢ mau vang thim chi mau do. Con & day Dai Tay Duong va cao nguyén
Black-balama c¢6 mau x4m xanh da troi. C6 1& do anh hudng cua tap chit nén mau séic cia gas hydrate tim
thdy & timg viing ¢6 mau sic khac nhau (Demirbas, 2010) (Hinh 1).

|

Hinh 1. Cdc méu gas hydrate dang chdy (Demirbas, 2010)

Gas Hydrate hinh thanh & nhiét do thdp, 4p suit cao va c6 ngudn sinh khi ddy du; vi vay trong ty nhién
t6n tai & 2 kiéu ché do dia chit co ban: viing Cuc, & dudi cac 16p bang va thir hai 13 noi dudi day bién, noi
¢6 dd sau trén 500m. Ria luc dia Viét Nam c6 mot s6 khu vuc ¢6 ché do dia cht thir hai, bé day cua céac
tich ty Gas Hydrate c6 thé 1én toi hang trim mét.

O khu vue biang vinh ctru (viing Béc Curc) ludn tdn tai mot 16p bing day hang nghin mét, tao nén ap suit
16n ciing diéu kién nhiét do ludn thép 14 noi thuan lgi dé tao thanh gas hydrate. Hon nira ban thén 16p bang
nay ciing 12 16p chén t6t tao thanh by chira tich tu khi. Do dé khu vuc bang vinh ctru ¢6 thé chira hang
nghin ti m3 khi methane ddng thoi ciing 14 noi du trir khi khdng 16 ¢6 thé khai thac sir dung trong tuong lai.

Vi gradient ap suat khoang 1MPa/100m nudc, thi & do sau 500m &p suat khoang 5 MPa, nhiét do 7-8
°C la diéu kién 1y thich hop hinh thanh gas hydrate (Kvenvolden, 1988).

*Tdc gia lién hé
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Bai bdo nay s& néu téng quan vé lich sir nghién ctru gas hydrate, quy luét phan bd ctia gas hydrate trong
khong gi6i han vé khong gian va dia ting ciing nhu tng dung ctia sy xuét hién gas hydrate tai ving bién
Quy Nhon dé dy bao gradient dia nhiét cho khu vuc nay.

2. Lich sir nghién ctru gas hydrate

Nhitng nghién ctru vé& Gas Hydrate duoc bit ddu vao nam 1778 (boi Priestly), trong khi d6 tinh chit hoa
hoc ctia Gas Hydrate dugc phat hién vao ndm 1810 boi Sir Humphrey Davy, 6ng da nhan ra tinh thé dang
bang duoc thanh tao khi dung dich bdo hoa khi duoc 1am lanh. Bang 1 chi ra cic mdc lich sir quan trong
trong nghién ciru gas hydate. Gas hydrate ban diu dwoc nghién ctru va phat hién trong phong thi nghiém
duge xem 14 hién tuong la ky vi ching duge hinh thanh phia ngay phia trén diém ngung cta nudce. Sy tdn
tai cia gas hydrate tai ddy dai duong dugc phat hién dau tién dya vao nhiing quan sat trén tai liéu dia chin
vao nhimng nam 1970 (Tucholke et al., 1977). Cac hoat dong tim kiém thim do gas hydrate dugc trién khai
boi céc nha hai duong hoc va dia chit dau khi trong sudt nhiing thap ky qua da giap lam sang to sy phan
bb trén dién rong cua khi gas hydrate trén thém luc dia ciia thé giéi (Gupta, 2004).

Bang 1. Lich su cac phat hién va nghién cuu gas hydrate

Nam Thanh tuu

1888 Metan Gas Hydrate dugc lan dau tién phat hién boi Villard

1934 Hydrate gay tic ngh@n cac dudng 0 ong

1952 CAu truc tinh thé [ (sl - structure I) dugc xac minh

1964 Gas Hydrate duoc tim thdy & ving dong bang Siberia (Nga)
1970 Céc nha hai duong hoc khoan qua tich tu Gas Hydrate

1981 Mot tau khoan & Guamtemala da 14y duoc mot mau Gas Hydrate
1982 Bit diu tim kiém c6 chu dich céc tich tu Gas Hydrate

3. Quy luit phan bé gas hydrate

Theo du bao cia cac nha khoa hoc, cac tich tu Hydrate khi phan bd hiu nhu khép noi doc theo bo cac
bién séu, dai duong (Hinh 2). Nhing noi Hydrate khi phong phu nhét trén thé gidi 14 Xibiri, cc ving bién
Dong Béc A, bién Pong, thém luc dia Nhat Ban (dic biét 1 phia Dong), vung lyc dia phia Bic My, Bic
Alasca, Thai Lan,...Trir lugng ctia hydrate khi & Canada dugc xem 1a nhidu nhét thé giéi, sau do 1a Nga,
Hoa Ky, An D0, Nhét, Trung Quéc. Tinh thé khi hydrate tich tu tai bién Dong dugc danh gid co chét lwong
t5t nhat voi ham lugng khi metan t6i 99%.

Theo [u.A Diain va A.LL Gusin - Dai hoc Téng hop Novoxibirxk, trit lugng Hydrocacbon (chu yéu la
Metan) chira trong Hydrate khi c6 thé t6i 2,1.10'°m?, 16n gdp 2 1an trit lugng nhién liu hod thach quy doi
¢6 trén hanh tinh. Néu khai thac duoc thi chi 10% luong khi trén ciing da gép 2 1an lugng khi khai thac tir
céc ngudn truyén thdng. Trit lugng cua Hydrate khi & Canada dugc xem 1a nhiéu nhat Thé gidi, sau d6 1a
Nga, Hoa Ky, An Do, Nhat, Trung Quéc.
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Hinh 2. Ban dé phdn bé gas hydrate trén’thé' gidi (dwa theo tai liéu cua US Geological Survey _ USGS),
cdp nhdt dén nam 2013 (Chong et al., 2016)




4. Cac dang tich tu gas hydrate

C6 3 dang tich tu gas hydrate duoc phan loai dua vao duong din chét luu va mirc do tap chung cua gas
hydrate trong déi gas hydrate én dinh (GHSZ) (Hinh 3). Céc tich tu cAu tao tdn tai khi hé théng dut gay,
nui ltra va cac cdu tric dia chat khac tao dudng dan cho chét luu dich chuyén tir dudi di 1én tién vao déi
GHSZ. Déi véi céc tich ty dang dia ting, cac tinh thé gas hydrate thudng dugce hinh thanh do khi sinh hoc
tao ra tai chd hodc duge dich chuyén dén véi tbe do cham tir cic ngudn dudi sau. Tich tu dang hdn hop 1a
sur két hop cua ca dang cdu tao va dia ting.

Tich tu gas hydrate lién Tich tu gas hydrate
quan dén hé théng dit gay lien quan dén nui ltra
| Mat bién | Mat bién
Céac bng khi Bong béng khi

/ \ phun theo chu ky

| GuS *HS7_|

_h___/x__—_

Trém tich /

nui Itra

&_____—
| % gas hydrate I % gas hydrate

Tich tu gas hydrate dang dia ting Tich tu gas hydrate dang hén hop

| Mt bién Mat bién
Tram tich c6 kha nang thdm . . ;
| \ Tram tich c6 kha nang tham
Day bién Day bién
ly bien_ | | \ ay bie

A ———
| x gas hydrate I x gas hydrate

Hinh 3. Tich tu gas hydrate dang cdu tao, dia tang va hén hop (Milkov and Sassen, 2002)
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5. Du bao gradient dia nhiét tai vung bién bong Bic Quy Nhon

5.1. Phwong phdp nghién ciru

M0t trong nhiing d4u hiéu dé nhan biét su tdn tai qﬁa gas hydrate 1a mat phan xa md phong day bién
(BSR). Mit nay dugc xem la day cua doi gas hydrate 6n dinh. Dickens and Quinby - Hunt (1994) da xay
dung cong thuc thuc nghiém dé xac dinh nhiét do tai day cia déi GHSZ hay chinh 1a nhiét dg tai mat phan

xa BSR trén tai liéu dia chén.
~=3.75.107-2.83.10* . (log P)

Trong dé:

T: Nhiét do tai mat phan xa BSR (°K)
P:ﬂAp suat tai mat phan Xa BSR (MPa) ,
Bé xac dinh dugc dp suat tai mat phan xa BSR, cac budc lam cu thé nhu sau:

- Str dung tai liéu dia chén 2D, xé4c dinh thoi gian truyén song (TWT, ms) t6i BSR va vi tri twong ng

tai day bién.

- Sau do thoi gian truyén séng dugc chuyén doi sang do sau (Z, mét).

- Tir do sau day bién (Z_SF, mét), dua trén do thi Hinh 4 xac dinh nhiét d¢ day bién (T_SF, °C).

ey

- Tir 40 sdu mat BSR (Z_BSR, mét), tinh 4p sut thuy tinh tai d6 (P_BSR, MPa) theo cdng thirc sau:
P= pseqawater - g. Z.10°

Trong do:

P: Ap suét thiy tinh, don vi 1a Mpa

Dsea water: Mat dd clia nude bién, gid trj trung binh khoang 1025 kg/m?
g: Gia tdc trong trudng, gia tri trung binh gid tri trung binh 9.8 m/s?

7 chidu cao ¢t nude bién, don vi 1a mét.
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Hinh 4. Puong cong nhiét do mude bién Dong theo dé sdu tir s6 liéu thuc 18 va cong thirc cia Wang

5.2. Két qua nghién citu

(Cuong et al., 2014)

y(hj day, tac gia s dung l;ét qua minh giai dia chén 2D ciia Nguyén biéu (2011). Két qua tinh toan duoc
bicu dien trong Bang 2. Két qua tinh toan cho ra Gradient dia nhiét cia d6i Gas Hydrate tai ving suon luc
dia Pong Nam Quy Nhon vao khoang trén 20 - 26°C/km.
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Hinh 5. Mdit cdt dia chan qua déi thodt khi phirc tap hinh ddng thude phat {rién trén hé dit gay d kinh
tuyén trong khoang 109°30 ving bién D-B Quy Nhon (Biéu, 2011).

Bang 2. Két qua tinh todn gid tri gradient dia nhiét khu viee DB ving bién Quy Nhon

N TWT_SF TWT_BSR Z_SF T_SF H_BSR H_BSR Z BSR P_BSR 1/T Gradient
M m me m (00 m9  m @ (MP)  (UK)  @C)  (doChm)
1 760 1230 570 6.8 470 423 993 9.99707 0.003467 15.431 0.020404
2 810 1320 607.5 6.5 510 459 1066.5 10.73703 0.0034583 16.163 0.021052
3 950 1400 712.5 6 450 405 1117.5 11.25048 0.0034525 16.644 0.026281
4 1050 1690 787.5 57 640 576 1363.5 13.72709 0.0034281 18.710 0.022586
5 1130 1780 8475 54 650 585 1432.5 14.42175 0.003422 19.227 0.023636
6 1220 2000 915 52 780 702 1617 16.27921 0.0034071 20.504 0.021801
7 1300 2110 975 49 810 729 1704 17.15509 0.0034007 21.060 0.022167
8 1450 2200 1087.5 4.5 750 675 1762.5 17.74404 0.0033965 21.419 0.025065

(Ghi chii: SF: Seafloor)
6. Két luan

Gas hydrate da dugc nghién ctru tir rt 1au tir nhimg nim 1888 nhung mai dén gan 100 nam sau ciing véi
su phat trién ciia dia chén phan giai cao, gas hydrate bat ddu duoc dua vao tim kiém c6 chi dich. Dén nay,
gas hydrate dugc khoanh dinh hdu nhu khép noi doc theo bd cic bién siu, dai duong. Trir lugng
hydrocacbon (chii yéu 1a metan) chira trong hydrate khi c6 thé ti 2,1.10'°m?, 16n gép 2 1an tri¥ lugng nhién
liéu hoa thach quy ddi co trén hanh tinh. Gas hydrate dugc phén bd trong cac tich tu dang ciu tao, dia ting
hoic hdn hop. Diéu kién ton tai cia gas hydrate 1 nhiét do thip va ap sudt cao. Dwa vao ddu hiéu gian tiép
1a mat phan xa BSR tai khu vuc Quy nhon, gradient dia nhiét dugc tinh toan va du bao cho khu vuc nay c6
gia tri dao dong tir 20 - 26 °C/km.
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ABSTRACT

The nature of Gas hydrate and estimating geothermal gradient of
North-East Quy Nhon sea

Le Ngoc Anh!
! Hanoi University of Mining and Geology

Gas hydrate has been documented worldwide, along the continental shelf and ocean. They occur at
different water depth and in different tectonic settings. Gas hydrate accumulation has been classified into
three types distinguished based on the mode of fluid migration and gas hydrate concentration. The base of
gas hydrate is marked by the Bottom Simulating Reflection (BSR). Based on the occurrence of BSR along
the Quy Nhon sea, the geothermal gradient of the area has been estimated at 20 - 26 °C/km.

Keywords: Gas hydrate; Quy Nhon; Geothermal gradient.
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