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The Tho Trang oil field, operated by the Russia - Vietnam Joint Venture -
Vietsovpetro, produced oil from the lower Miocene and upper Oligocene
sediments. After a long time of exploitation, the production wells at the
Tho Trang oil field have problems with salt deposition, which greatly
affects the efficiency of exploitation, a matter of concern to Vietsopetro.
Salt deposition, in general, has a complex composition. At the initial stage
of production, the most common components of deposition are Calcite
(CaC0s3), Gypsum (CaS0.2H;0), Anhydrite (CaSO.), Barite (BaSOy.),
Asentin (SrS04), Halite which is a mineral of NaCl. In addition to the
common minerals mentioned above, inorganic salt deposits may contain
other inorganic minerals such as: MgCOz; MgS0O, Ca(OH); Mg(OH),,
Fe(OH)s, quartz - SiO;, Biotite - MgCL.6H;0, CaF,... and some organic
substances such as asphaltenes, resins, paraffins, some aromatic
compounds, high molecular weight compounds, etc. The phenomenon of
inorganic salt deposition has reduced the ability to exploit and transport
oil and gas due to reducing the permeability of the reservoir, causing
blockage of production wells, pipelines, and suction pumping systems.
There are many methods applied to control and deal with salt deposition.
One of them is the use of chemicals with special structures inhibiting the
formation and crystal growth of salt deposits. This paper presents
solutions to improve the efficiency of inorganic salt deposition treatment
at the Tho Trang oil field. The method of using chemicals to inhibit salt
deposition is the preferred method to maintain oil production. This is
considered to be the most advanced and effective method to keep
production well without being stopped.
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Mo Thé Trdng thudc Lién doanh ddu khi Viét - Nga (Vletsovpetroj dang
khai thdc ddu céng nghiép tir trdm tich Mioxen duéiva Oligoxen trén. Sau
mot thoi gian dai khai thdc, cdc gleng tai mé Tho Trang gdp vdn deé vé
muéi Iang dong gdy dnh hu’o'ng rdt Ién dén hiéu qud khai thdc, day d‘ang
la vdn dé dwoc Vietsopetro rdt quan tam. Noi chung, viéc ldng dong mudi
sé ¢6 thanh phan rdt phwc tap. O’ giai doan ddu khai thdc, thanh phén
chinh ctia ldng dong la cdc mudi thach cao (CaS04.2H-0), canxit (CaC03)
anhydrlt (CaS0y), barit [Ba504) asentin (SrS04), halit mét logi khodng vt
ctia natri chloride (NaCl), con dwoc goi la thach diém hodc dd muéi. Sau
mét thoi gian khai thdc, xudt hién thém cdc mudi sunphlt ma pho bién
nhdt la sunphltsat (FeS) Ngodai cdc khodng vatpho bién vira néu, cdn ldng
dong muéi vé co cé thé chira cdc khodng vat vo co khdc nhw: MgCO;,
MgS0,, Ca(Osz, Mg(OH);, Fe(OH)s, thach anh - Si0;, biotit - MgCl>. 6H20
CaF,... va cdc thanh phan hitu co khdc: nhwa asphalten parafin, mot sé
hop chdt thom, hop chdt c6 trong Iu'o'ng phan ti cao,... Hién tuong Idng
dong mudi vé co da lam glam kha nang khai thdc va vdn chuyen ddu khl
do lam glam kha nang thdm ctia via, gdy nhiém bdn ving cdn ddy giéng
khai thdc, cdc dwong 0 ong dén cung hé thong bom hiit. C6 nhidu phwong
phap dwoc dp dung dé kiém sodt va xtr Iy vdn dé ldng d‘ong nay. Trong do,
St dung héa phdm trong kiém sodt va xir ly d‘ang dworc st dung pho bién
nhdt. Bai bdo trinh bay cdc glal i phdp nhdm ndng cao hiéu qua cua viéc xtr
Iy ldng dong muéi vé co & mé Thé Trang Trong nghlen cttu nay phwong
phdp st dung héa phdm dé trc ché Iang dong mudi la phwong phdp dwoc
wu tién lwa chon dé duy tri ndng sudt khai thdc dau. Pdy dwoc xem la
phwong phdp tién tién va hiéu qud dé giir cho giéng khai thdc én dinh.
Trong phwong phdp nay cdc héa phdm dworc st dung c6 cdu tric ddc biét
va co khd ndng trc ché sw hinh thanh va phdt trién tinh thé ctia mudi.
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1. Lang dong muéi trong qua trinh khai thac va
van chuyén dau khi tai mo6 Thé Triang

1.1. Téng quan vé hién twong lang dong mudi
tai mé Thé Trdng

M6 Thé Trang nam vé phia bac - ty - bic mo
Bach Hg, trong pham vi 16 09-1, thém luc dia phia
nam cta Viét Nam va cach thanh phé cang Viing
Tau, noi dat co s& san xudt - Ky thuét cia xi nghiép
lién doanh Viét - Nga Vietsovpetro 120 km (Hinh
1). B6 siu nwéc bién tai ving mé khodng 50 m,
thun lgi cho viéc st dung gian khoan tw ning dé
khoan.

Cac két qua nghién ctru dia chit cong trinh cho
thay 16p dat da day bién & day thuin tién cho viéc
x4y dung cac cong trinh diu khi. Cwong d6 dia chin
khu vire khong virgt qua 6 do richter. Khu veee mo
6 khi hdu nhiét d&i gi6 mua, mwa vé mua he, nhiét
d6 khong khi 25+350C, mua dong la mua kho, nhiét
dd khoang 24+300C. Gié mua tdy - nam kéo dai tir
thang 6+9. Trong tho1i gian nay thudong cé cac tran
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mua 16m, khong kéo dai kém 16¢ xody vi tdc do gid
1én t&i 256 m/s. D6 Am khong khi ting lén dén
87+89%. Mua dong tir thang 11 dén thang 3 nam
sau véi gié muia dong - bac 1a chu yéu, gié manh dat
20 m/s, giy nén cac dot s6ng bién cao téi 10 m.
Thoi gian thich hop dé tién hanh cong viéc ngoai
bién la thang 6+9 c6 gid tiy - nam va thoi ky chuyén
ti€p tir thang 4+5 va thang 11, khi gi6 chuyén
hwéng. Cac dong hai lwu phu thudc vao ché do gié
mua va thiy triéu. T6c d6 dong chdy & do siu
15+20 m dat 85 cm/s, & day bién khoang 20+30
cm/s. Nhiét d6 nwéc trong nam thay déi 25+300C.
D6 mén nuwée bién dao dong 33+35 g/l.

Nam 2012, trén dién tich khai thac cia mé da
khoan hai giéng: ThT-1X va ThT-2X véi muc dich
tim kiém - tham do c4c via du khi trong lat cit trAm
tich. Két qua thir via cac giéng nay da nhan dworc cac
dong dau ty phun tir trim tich Oligoxen trén. Thang
8 nam 2014, khi thir via giéng khoan ThT-5X da
nhin dwgc dong dau cong nghiép tir trim tich
Mioxen dwdi va Oligoxen trén (Nguyén va Vi,
2008; Vién Dau khi Viét Nam, 2004).
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Mudi ling dong noi chung c6 thanh phan phirc
tap. O giai doan dAu ctia khai thac, cAc mudi phé
bién cta lang dong 1a mudi canxit (CaCO3), Barit
(BaS04), thach cao (CaS04.2H20), anhydrit (CaS04),
asentin (SrS04), halit (NaCl),.. Sau mot thoi gian
khai thac, xuit hién thém cic mudi sunphit, trong
do6 phd bién nhat 1a sunphit sit (FeS). Ngoai cac
khoang vat phd bién vira néu, cin ling dong mudi
v0 co ¢6 thé chira cic khodng vat vo co khac nhu:
MgCOs, MgSO0s, Ca(OH),, Mg(OH),, Fe(OH)s, thach
anh - SiO;, biotit - MgCl».6H20, CaF,,... va mot s6
chat hiru co khac: nhwa asphalten, parafin, mot sd
hop chat thom, hop chit cé trong lwong phan tir
cao (Hai va nnk, 2017).

Nhin chung, ling dong trong khai thac va xtr ly
dAu khi tai cAc mo cé thanh phan dau va ciu tric
giéng phirc tap thi mic d6 lang dong phu thudc vao
thanh phan héa hoc cia nwéc via, diéu kién nhiét
do, ap suat, phwong phap khai thac.

Can ctr vao ciu tric cia lang dong mudi vo co,
sé chia ching thanh:

- Lang dong c6 c4u tric tinh thé hat nhé va c&
micro;

- Lang dong c6 c4u tric tinh thé 16m;

- Lang dong ¢4 ciu tric 16p voi cac mire d6 két
tinh khac nhau va c6 chita 1an vat chat hitu co;

- Lang dong c6 cAu triic xop.

Lang dong c6 ciu truc tinh thé c& micro
thwong tao ra & nhirng vi tri nhw canh bom ly tam,
nap van, dudng 6ng dan, van diéu chinh. Cac ling
dong & nhiét do cao thwong bam trén bé mat ong
trao d6i nhiét, hoac trén cac mat thiét bi tich nwéc
khoi dau thd. Néi chung, trong cac ling dong nay,
ldng dong v&i cAu tric lép thudng it xudt hién vi cAu

tric nay la mot thé thong nhit. Hinh 2 mo ta cac vat
liéu tich tu cin lang dong mudi trong dwdong dng
dan téi thiét bi xtr 1y dau tho. Hinh 3 md ta ling
dong mudi tai mé Thé Trang cta Lién doanh Dau
khi Viét - Nga (Vietsovpetro). Phan bi két tinh nhiéu
1a phan c6 bé mat min, va sing mau. Phin c6 mau
xam 1a phin c6 mirc 9 két tinh khéng dong déu va
chra nhiéu tap chit hiru co.

Phé bién nhit ctia lang dong1a dang c6 ciu tric
16;p v6i mat cat ngang thwong cé dang hinh tron béi
tinh thé phat trién theo hwdng tir thanh 6ng vé tim.
Lép ldng dong gan thanh éng thuong 12 16p tinh thé
c6 c4u tric micro xen 1an véi cac hop chat hitu co
(Al Rawahi va nnk,, 2017). Sau d6, nhirng 16/p c6 ciu
truc tinh thé min, trung binh va tiép theo la16p tinh
thé 16n hon dang hinh kim. Ling dong kiéu nay
thwong thdy trong ong Khai thac va hé théng thiét
bi dau giéng (Hinh 3). Tuy theo diéu kién nhiét
dong hoc, loai ling dong nay c6 thé duoc xép vao
loai c6 nhiét do trung binh.

Lang dong c6 c4u truc x8p dic trung cho diéu
kién hinh thanh & khodng nhiét d6 méi trwong nhw
trong cac bé chira dau khi. Trong mét s6 truong
hop, ldng dong dang nay c6 thé hinh thanh via cat
két. Trong loai da nay ton tai nhirng tinh thé hinh
kim lém ¢6 kich thwéc cé 10+20 pm.

Thuc té khai thac dau cho thiy, vat liéu vo co
(pho bién nhit 1a cat silic - SiO,, khoang vt sét,...)
ludn ton tai trong san pham khai thic, trong truomg
hop chit lwu khai thac c6 nwéc dong hanh, mudi vo
co ¢O thé két tinh. VAt liéu két tinh vo co ¢ mat
trong chat Ivu khai thac, nhung sw tich tu cin lang
dong van c6 thé khong xay ra, hoic chi xay ra tai
mot s6 vi tri nhat dinh (D6 va nnk,, 2010).

Hinh 2. Tich tu ldng dong mudi trong dwong
éng dan téi thiét bi xi ly ddu thé (Pé va nnk.,
2010).

Hinh 3. Ldng dong mudi Idy tir mé Bach HO
(Pé va nnk., 2010).



92 Lé Quang Duyén va nnk./Tap chi Khoa hoc Ky thudt M6 - Dia chdt 65 (1), 88 - 99

Hinh 4. Ldng dong mudi trong éng khai thdc
(Tubing) (P4 va nnk., 2010).

Viéc tich tu c3n ling dong mudi vo cor la mot tat
yéu, vi vay khi deé cap vé nguyén nhan din t&i nguy
co lang dong thuong dé bi nham 14n vi trén thuc té
ton tai nhiéu nguyén nhan truc ti€p, hodc gian ti€p
tac dong téi qua trinh nay. Nguyén nhan thuwong co
hai dang: ban chit héa hoc va ban chit vat ly. Ngoai
ra, c6 ca nguyén nhan két hop dong thoi cda ca hai
dang nay.

1.2. Nguyén nhdn ddn dén sw hinh thanh ldng
dong mudéi

Sw két tinh mudi vo co trong nuwée la nguyén
nhan sau xa dan téi sw hinh thanh tich tu cin ling
dong mudi vo co trong hé thong khai thac, xtr Iy va
van chuyén dau. Cac muéi vo co tan trong nwéce bi
két tinh tao két tia khi dd hoa tan bi qua bao hoa.
Nghién cttu cho thay, dd hoa tan cac mudi vo co
trong nwérc giam trong cac trueong hop sau:

Sw tiép xic cla cac loai nwéc khong twong
hop: nwéce via va nweéc bom ép trong khai thac dau
mo thuong chira cic ciu tir khong twong hop véi
nhau. Nwéc via thwong chira lwong 1ém cac ion
HCO3, Caz+ Baz+, Sr2+; trong khi nwéc bom ép lai
giau cac ion S04%, Mg2+, Ca2+. Mat khac, mot s6 ion
trong 2 loai nwére trén & nong dé xap xi véi do bao
hoa mudi nén khi chiing tiép xic véi nhau sé gy ra
hién twong lang dong mudi do qua bao hoa;

Khi diéu kién nhiét dong hoc thay d6i theo
hwéng qua bio hoa. Vi dy, khi nhiét dg, 4p suat thay
doi thi d6 hoa tan ciia muoi trong nwéde thay déi va
6 thé tré nén qua bao hoa dan téi két tinh mudi;

Khi cAc mudi méi ti€p xdc véi nhau hodc cc
ion trao déi véi cAc mudi tan san trong nuwéc trwdc
do, tong tac véi nhau dan téi qua nguwdng bao hoa
ctia muéi hién hitu trong nwérc.

Ca 3 trwong hop néu trén déu cd chung tinh
trang 12 sw mat cAn bang vé nong do ciia mudi trong
nwéce. Vi vdy, nguyén nhan siu xa dan dén tich tu
lang dong mudi chinh 1a do két tinh mudi tir nuéc
via va cac ion trao doi trong nhirng diéu kién nhat
dinh.

Khoang vat thit sinh trong via thwong chira cac
khoang canxit, thach cao, zeolit, halit,... Ching dworc
hinh thanh tlr cic hoat dong kién tao, thuy nhiét va
phong héa. Nwérce via ndi tai trong cac via chira nay
thwong dwoc bdo hoa boi cac loai mudi hoa tan.
Nudéc bom ép nham muc dich duy tri 4p suat via
hodc diy dau ciing c6 thé tré nén bio hoa khi cac
mudi co trong via tiép tuc hoa tan vao dé. Trong
mot sO trwong hop, twong tac gitta cac mudi tan cd
san trong nwéc bom ép véi cac khodng cé trong via
lam nwéc tré nén qua bao hoa vé mot hodc nhiéu
loai kho4ng nao d6 1am chung két tinh, giy ling
dong ngay trong via, vi vy dé phong ngira hién
twong nay, thwong phai bd sung chit chdng lang
can vao nuwdc bom ép. Nhw vay, khi con nam trong
via, nwdre via hodc nwde bom ép da chira mot lwong
cac mudi hoa tan nao do va tham chi cé thé da tré
nén bio hoa déi véi mot sé6 mudi. Kha ndng hoa tan
va bdo hoa mudi trong nwéc via hodc nuéc bom ép
phu thudc vao ngudn cung cip ion tao mudi va diéu
kién nhiét dong hoc (nhiét do, ap suit) trong via
chira (Long va Van Do, 2014).

Trong qué trinh khai thac, nwéc 1an trong dau
(chinh tir nguén nwée via hodc nwéc bom ép dworc
dé cap & trén) di qua vung cin day giéng vao long
giéng, theo Ong khai thac di 1én bé mat vao cac thiét
bi xtt ly. Tai hiu hét cic vi tri, nwéc débng hanh di
qua, ap suit, nhiét d6 thay doi, tirc diéu kién nhiét
dong hoc thay doi, lam mot s6 mudi tré nén qua bao
hoa va chiing két tinh trong qua trinh di chuyén. O
vi tri ma cé cac diéu kién nhiét dong hoc thay dai
cang manh, kha nang qua bao hoa cang 1én, mirc 4§
két tinh cang manh. Sau diy, nhém nghién ctru sé
phén tich mot s6 yéu t6 chinh anh hwdng téi qua
trinh két tinh mudi vo co trong via cling nhw hé
thong khai thac.

Cac yéu t6 anh hwdng téi qua trinh két tinh
muoi chinh la cic yéu t6 anh hudng téi trang thai
mat cAn bang 1am qua b4o hoa mudi (hodc mot s6



Lé Quang Duyén va nnk./Tap chi Khoa hoc Ky thudt M6 - Dia chdt 65 (1), 88 - 99 93

mudi) trong nwéc. Tuy nhién, hai trong ba yéu
t0 bat loi trong thay déi cAn bang din t&i hién
twong qua bao hoa thudc vé sy pha tron gitra hai
ngudn chira mudi (nwéc hodc mudi) vao nwéc
trwde khi né téi day giéng khai thac. Chinh vi vay,
mot khi chd y téi hién twong két tinh mudi vé co
trong nwéc dong hanh, thi chi nén tip trung vao cac
yéu t6 xdy ra déi véi dong lwu thé khai thac di 1én
tir day giéng t&i hé thong thiét bi bé mat (tic la chi
tAp trung vao cac yéu t6 nhiét dong hoc).

Hinh 5 cho thidy méi quan hé gitra dd hoa tan
cda CaCOs & cac nhiét do khac nhau. Puong cong
cho thay d6 hoa tan ctia CaCOs ty 1€ nghich vé&i nhiét
dé. Vi vay, néu dung nwéc c6 nhiét do thuwong da
hoa tan gin bdo hoa CaCO3 dé bom ép vao via, thi
khi gdp nhiét d6 cao, mudi CaCOs sé bi két tinh
trong via. Mat khac, quan hé trén Hinh 5 ciing lai
cho thdy, nwéc bdo hoa mudi CaCOs trong via sé
khéng thé két tinh khi nhiét d6 ca no giam di. N6i
cach khac, sw gidam nhiét do trong qua trinh chatluwu
di 1én tir via chwa phai la diéu kién dé CaCOs két tia
trong 1ong giéng va trén bé mit. Ap sudt riéng phan
ctia CO2 méi la nguyén nhan chinh gy két tinh
mudi CaCOs tai vung cin day giéng, trong long
giéng va trong hé thong thiét bi x¥ Iy, vin chuyén
trén bé mat. Hinh 6 trinh bay quan hé d6 hoa tan
trong nwéc cia CaCOs & cac ap suit riéng phan ctia
khi CO..

Hinh 6 cho thiy, yéu t6 4p suit d&nh huwdng tdi
d6 hoa tan ctia CaCOs3 16n hon nhiéu so véi yéu to
nhiét do. Cu thé 13, & diéu kién nhiét do khoang 40°C
(twong dwong diéu kién nhiét d6 miéng giéng), do
hoa tan trong nwéc cia CaCOs la khoang 40 mg/1,
trong diéu kién ap suat 10 at (cling twong dwong
vGi dp sudt miéng giéng), do hoa tan trong nwdrc clia
CaCOszla khoang trén 400 mg/1. N6i cach khac, ap
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Hinh 5. Anh hwéng ctia nhiét dé téi dé hoa
tan ctia CaCOs (Vién Ddu khi Viét Nam, 2004).

suat anh huwong téi d6 hoa tan trong nuwéc cia
CaCOs 16m hon trén 10 l&n so véi anh hwong cla
nhiét d6. Khi nhiét d6 bién thién tir 140°C (nhiét 4o
day giéng) dén 40°C (nhiét d6 miéng giéng), d6 hoa
tan cia CaCO; tang tir 10 mg/1 1én tdi 40 mg/l.
Trong diéu kién giéng twong tw, ap suit gidm tir
trén 100 at xudng 14 at, d6 hoa tan ctia CaCOs giam
ttr 1.000 mg/1 xuéng con 500 mg/l. Piéu nay co
nghia rang, qua bao hoa ddi v&i nwéc chira mudi
CaCOs3 hoa tan chi xay ra theo co ché thay déi ap
suat riéng phan cta CO2. Két luidn nay rat quan
trong, vi khi xem xét diéu kién nhiét dong hoc,
thwong chi chd y nhiéu téi nhiét do. Ngoai van dé
mang tinh vat ly vé thay déi 4p suit, CO, con tac
dong t&i kha nang hoa tan va bao hoa ctia CaCO3
trong nwéc théng qua co ché héa hoc. Chinh vi vay,
khi nhin vao thanh phan héa hoc ctia nwéc, kho cd
thé xac dinh dwoc nguyén nhan sau xa dan téi hién
twong ldng dong mudi CaCOs.
Phuwong trinh biéu dién su hoa tan ctia CO:

CO; + H20 & H,CO3 (1)
H,CO3 < H* + HCO3- (2)
HCOs & H* + COs2 3)

Cacdang ton tai ciia sdn pham chiva CO,: H2COs3
hay HCO3- hay CO32- phu thudc vao do pH cia nwérc.
Cu thé 1a khi PH cia nwéc nho hon 6,4 va CO; ton
tai dwédi dang H.COs. Khi do pH thay déi trong
khoang 6,3+10,3, trong nwéc ton tai hai dang ion:
COs% va HCOs, nhung chia yéu la dang HCOs-. Khi
nuwée c6 do pH 1ém hon 10,3 thi CO, chi c6 mat trong
nwéc dwdi dang COs2. Nhu vy, doi vai nwéde chira
CO2 c6 do pH trong khoang 6,4+10,3 (thwong gap
d6i véi nwde ddong hanh), mudi canxit - CaCO3 dwoc
tao thanh theo phan tng:

Caz++2HCOs — CaCOs; +CO,T+H,0 (4)

2500

2000 7
1500 /

1000 /

500 I ]

LT

b hoa tan cua CaCO,, mg/l
v

|t

0 | =t
0.1 1 10 100 1000
.ip suiit riéng phiin ciia Co,, kPa

Hinh 6. Anh huéng ctia dp sudt riéng phdn CO;

t&i dé hoa tan ctia CaCOs (Vién Ddu khi Viét
Nam, 2004).
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Phan trng (4) cho thiy cAn bang sé chuyén dich
vé phia két tha mu6i CaCOs khi CO-, tach khéi dung *
dich. N6i cich khac, néu nwéc déng hanh co chira 2
dong thoi cac ion Ca?+, HCOs nhung chwa dat qua
bio hoa, thi khi di chuyén 1én bé mat, ap suit cta
chét lwu gidm xuéng, khi CO, tach ra dan téi két tiia
khoang vt canxit - CaCOs. Nhiéu nghién ctru cho 9
thdy, vi tri xay ra tich tu mudi CaCOs chinh 1a & do 0s
sdu xay ra tach khi CO2. Nhw vdy, yéu t6 dnh hwdng Pl @
16m t6i sy két tinh mudi CaCOs thong qua anh ) o
hwdng téi mic dd qua bio hoa mudi CaCOs trong Hinh 7. Anh huéng cta nhigt dj t6i dj hoa tan
nuwéc déng hanh theo chit lwu di 1én tir day giéng ctia CaS04+2H:0 (Vién Ddu khi Viét Nam, 2004).
dén hé théng khai thac la sw suy gidm ap suat va sw

D§ hoa tan, g/l
¥

NN

tach khi CO.. Sy thay d6i nhiét d6 doc theo hé théng - Prd Twc
khai thac, ngwoc lai lam gidm kha nang qua bao hoa, o | a7 [T sl
giam kha nang két tinh ctia CaCOs. Sw két tinh mudi £ ' m::"" 42 v ’{, =
sunphat (CaS04, CaS04.2H20, SrS04,...), do khong cé g P //"7f/
mét clia pha khi xay ra theo co ché don gian hon o) 77 7 Aesgan,
(Crabtree va nnk., 1999). Phwong trinh biéu dién N AAA
qua trinh tao cAc mudi c6 dang sau: § 40 ;‘
Ca2+ * 8042- - CaSO4 (5) 2“:’ 500 1000 1500 2000 2500
Ca2* + S042 + 2H,0 — CaS04. 2H,0 (6) A st befent
Sr2+ + S0.2 — SrSO, % Hinh 8. Anh huéng ctia dp sudt téi dé hoa
. tan ctia CaS04.2Hz0 va CaSO0y, (Vién Ddu khi
Anh hwédng cta nhiét do téi do hoa tan cla Viét Nam, 2004).
CaSO4.2HzO, dang ph6 bié'n cua léng d(_)ng mu6i sau 0.06 HCO,=0.01 Zat, =}3 C
CaCO3 dwoc gidi thiéu tai Hinh 7 cho thiy, & nhiét s /""—_% [r(‘q:u.u at, =25}
dd cao hon nhiét do thwomg, do hoa tan cia // i "“.\v
CaS04.2H20 gidm khi nhiét do tang. 6 hoa tan nay 04—t <
gidm con mot ntra khi nhiét dd ting tir 300C t6i ‘ / B A
100°C. Cac s6 liéu nay cho phép rit ra tinh quy luat . ‘-
la muéi CaS04.2H,0 tan trong nwéc dong hanh khi 0.02
di chuyén tir day giéng 1én bé mit khé co thé két Oml
tinh mot cach dé dang dé tao diéu kién cho qua 00 1 20 30 40 w0 69 70 80 90
trinh tao cin mudi tir CaS04.2H-0. phtme Racl el
Anh hwéng ciia 4p sudt téi dd hoa tan trong Hinh 9. Anh hwéng ctia ham lwong NaCl téi
nuéc cia CaS042H20 va CaS0,; dwoc trinh bay & dé hoa tan ctia CaS04.2H;0 va CaS04 (Vién
Hinh 8. Anh huéng ddng thoi ctia nhiét do va ap Ddu khi Viét Nam, 2004).
sudt téi do hoa tan trong nwéc cia CaS042H:0 . o .
théng qua ion Ca2+ dwoc trinh bay tai Bang 1. Theo Bang 1. B?{ hoa tan cua CaS04.2H:0 trong
bang sd liéu nay, do hoa tan ctia CaS04.2H20 gidm nudc cdt (Ca** mg duong lugng/lit)
khi nhiét do ting va ting khi 4p suit ting cao. Xac _ (Nguyen va Vi, 2008).
suit xay ra két tinh CaS04.2H-0 tai cac giéng c6 ap Ap Nhiét g (°C)
suit day cao nhung di lién véi nhiét do day thip S(:?)t 60 90 110 | 130 | 150

(Lién doanh Vietsovpetro, 2013). Quy ludt trén cho 0 12960 12723 | 2668 | 2602 | 2524
thiy, yéu t6 ap sudt chinh 1a yéu t6 c¢6 anh hwdng 80 13200 12995 [ 2956 | 2890 | 28 12
16m t&i kha ning két tinh CaS04.2H20. Mudi tan 120 33:20 31:31 31:00 30:34 29:56
cling la yéu t6 d&nh hwdng manh t&i do hoa tan cta 160 | 34,40 | 32,67 | 3241 | 31,78 | 31,00
CaS04.2H,0 va CaSO4 (Hinh 9). 230 | 36,50 | 35,02 | 34,96 | 34,34 | 33,57
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Nhuw vdy, yéu t6 anh hwdng 16m tdi sy két tinh
mudi CaS042H20 bdi mirc dd quéa bdo hoa muodi
CaS04.2H,0 trong nwéc dong hanh theo lwu thé di
tir day giéng 1én hé théng khai thac 1a sy suy giam
ap suit. Nhiét d6 thay déi doc theo hé théng khai
thac, nguoc lai lam gidm kha nang qua bao hoa,
giam kha nang két tinh ctia CaS04.2H-0.

1.3. Co ché hinh thanh ldng dong mudi

Nhw da phéan tich & trén, tinh trang qua bao
hoa va su thay déi diéu kién nhiét dong hoc la
nguyén nhan giy két tinh mudi. Nhin chung, c¢é thé
thay rang co ché gay két tinh mudi lang dong lién
quan t¢i 4 qua trinh ly héa sau:

- Sw qua bio hoa doi véi mudi ctia nwérec dong
hanh trong chit Iwu khai thac;

- Sir tao mam két tinh cia muoi;

- Sw phat trién cia cac tinh thé;

- Sw tai két tinh khi chuyén pha.

Tat ca cc yéu t6 tac dong tdi 4 qua trinh trén
déu c6 thé anh hwdng t6i nguy co lang dong mudi,
cling nhw c4u tric ctia ban than can lang dong. Sw
thay d6i diéu kién nhiét dong hoc (nhiét do, ap
sudt) 1a nguyén nhan truc tiép dan téi hién twong
qua bao hoa ctia mudi tan trong nwér, tao diéu kién
can va da cho két tinh mudi tir nwéc dong hanh. Sy
c6 mat cua cac vat chit hiru co (nhwa, asphalten,
hop chat thom,...), v co’ (cac hat vo co min nhw cat,
sét,..) ciia bé mat hip phu (bé mat thiét bi, hodc bé
mat can ldng dong) cia bé mat phan cach pha (khi
Kkhi tach ra tir pha 16ng), day la nhirng yéu t6 co ban
anh huwong tdi sw két tinh thong qua thuc day qua
trinh tao mam Kkét tinh. Thé nhung, nhw da phin
tich & trén khong phai ¢ c6 mudi két tinh la cé tich
tu cin lAng dong mudi. Ma c4c tinh thé két tinh chi
tich tu lai thanh lang dong mudi khi gip diéu kién
thuan loi. D€ ¢4 thé tao tich tu can ling dong, cac
tinh th€ muoi cin c6 sw twong tac lién két lai hoic
dworc tiép xtc voi vat liéu nao d6. DE cé thé lién két
lai v&i nhau, cac hat hodc hat va bé mét can cé diéu
kién xich lai gdn nhau dé lwc hit phén tir Van-der-
Waals, hodc loai lwc hip phu nao dé phat huy tac
dung lién két chliing. Dwéi day 1a mot s6 yéu té cd
anh hwdémg manh t&i sw hinh thanh, tich tu cin lang
dong mudi (Tt va nnk, 2017).

1.4. Anh hwéng ciia sw ldng dong muéivé co téi
quad trinh khai thdc, xi ly, vdan chuyén dau

Hién twong ldng dong mudi & mot s giéng clia
mo Tho Trang, cd chiéu hwdng ngdy cang xau. Ciing
vOi s gia tang dO ngip nwée cha via, két hop véi
hién twong lam mat 6ng khai thac trong khai thac
dau bang phuwong phép gaslift, 1am cho hién twong
qua bdo hoa ctia cdc mudi cacbonat ctia cic kim loai
kiém thé Ca, Mg dan dén sw két tinh, ldng dong
mudi, chung bam 1én bé mat éng khai thac va cac
thiét bi long giéng, lam gidm dwong kinh trong cta
ong khai thac, anh hwdng dén hiéu qua hoat dong
clia c4c thiét bi long giéng, dan dén gidm lwu lwong
khai thac cta giéng, giam 4p suit miéng giéng, thim
chi phai nglrng khai thac giéng.

2. Giai phap ngin ngira ling dong mudi tai mé
Thé Tring

Trén thuc t€, cac bién phap cong nghé tong
hop thwong duoc dp dung dé loai trir hodc lam
gidm &nh huéng tr nguyén nhan dan t&i hinh
thanh muéi vo co, diéu kién d€ mudi vd co xuit
hién & dang két tinh, si ting tridng cla cac tinh thé
va su tich tu dan t&i hinh thanh 1dng dong mudi.

2.1. Bién phdp xir ly khi ldng dong muéi dwoc
hinh thanh

Xt Iy 1dng dong doi hdi phai khan trwong, kip
thoi, khong 1am anh hwéng dén giéng, hé thong
dwong 6ng, méi trieong via, dong thoi phai hiéu qua
trong viéc ngin chin hién twong lang dong thir
sinh. Ky thuat xir ly lang dong hiéu qua nhit phu
thudc vao sw hiéu biét vé thanh phin va két ciu cia
mudi l&ng dong. Viéc Iwa chon ky thuat xtr Iy khong
pht hop sé 1am hién twong ling dong mudi xuit
hién tré lai nhanh hon.

Phuwong phap co hoc: viéc xt ly lang dong
mudi bang giai phap co hoc doi héi nhiéu ki thuat
va dung cu thich hop dé nao vét cac 16p lang dong
trong giéng va trong dwong dng, tiéu ton nhiéu thoi
gian va chi phi 16n nén phwong phap nay it dwgc st
dung.

Phwong phap héa hoc: day la gidi phap thwong
dwoc lua chon dau tién va it tén kém nhat, dic biét
12 khi cac chat ling dong ton tai & nhitng noi ma
bién phap co hoc théng thwong khong thé tiép cin
dwoc hodc khong hiéu qua kinh té. Hau hét cac xt
ly héa hoc dwoc ki€ém soat bang cach cho hoa chat
ti€p cAn vdi bé matlang dong (bom ép héa chit vao
giéng). Ti so gitra dién tich bé mét va khéi lwong
(thé tich) ctia ling dong 1a mot thong s quan trong
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anh hwdng dén hiéu qua va téc do cia qua trinh xtr
1y lang dong bang hoa chat. Vi duy, cic chit c6 do
rong hodc do x8p cao, lam ting kha ning tiép xuc
v6i cac hoa chat dugc str dung; nguoc lai do rong,
do6 x6p thap, cb hoat tinh kém vi cic tic nhan héa
hoc; dién hinh 13 cac lang dong mudi dwoc hinh
thanh trong dwong 6ng khai thac, kho bi xtr Iy boi
héa chit hoa tan (Duc va nnk, 2018).

2.2. Bién phdp ngdn ngira va trc ché qud trinh
hinh thanh lang dong muéi

Hinh thanh ling dong sé giy ra hau qua
nghiém trong lam anh hwdng dén qua trinh khai
thac va gidm hé s6 thu hodi dau. Chi phi x¥ ly lang
dong muéi d6i véi mét mo dau khi cé thé 1én dén
hang triéu do la, d6 1a chwa ké lwgng diu khong thé
thu hodi dwoc. Mt khac, cac bién phap xt 1y lang
dong mudi khéng phai lic nao ciing hiéu qua nhw
mong mudn. Nén hwédng gidi quyét toi wu nhat doi
vGi van dé nay 1a ngan chdn ngay tir dau qua trinh
ling dong. Tuy nhién do sy phitc tap clia qua trinh
hinh thanh va phat trién tinh thé cting véi diéu kién
thuc t€ phirc tap nén bién phap ngin chin ling
dong hién nay cht yéu dwa vao cac mé hinh dw
doan va kinh nghiém s&n cé.

Phwong phap st dung tir treomng: nguyén ly
cta phwong phap nay la xay dung mét tir trueong
pht hop trong hé thong giéng khai thac va dwong
ong. Tlr trerng nay 1am cho cac phin ti phan cuc,
cac mam tinh thé mang dién tich trong nwéc bi
nhiém tir; cac ciu tir nay sip xép theo mot trat tw
nhat dinh, can tré su két tinh muoi.

Phuwong phap st dung héa phdm dé trc ché
ling dong mudi: 1a phwong phap dwoc wu tién sir
dung dé duy tri nang suit khai thac dau. Cho dén
nay, diy duoc xem 1a phwong phép tién tién nhit
va hiéu qua nhat dé gitr cho giéng khai thac lién tuc.
Phuwong phap nay st dung cac héa pham cé ciu

truc ddc biét c6 kha ndng e ché sy hinh thanh va
phét trién tinh thé ctia mudi gy nén lang dong.

3. Giai phap xir ly lang dong muéi tai mé Thé
Trang

Trong qua trinh khai thac, mét s giéng & gian
TC-2 cia md Tho Trang da co hién twong gidm luu
lwong khai thac, dong thoi gia ting d6 ngip nuéc
san pham va ap suit via gidam manh. Nguyén nhin
chu yéu cta viéc giam lwu lwong khai théc, tang do
ngap nwdc sdn phidm cla cac giéng & mo Tho Trang
12 do sw ldng dong mudi vo co ma & day chi yéu la
mudi CaCOs, Lién doanh Viét Nga (Vietsovpetro) da
tién hanh phan tich thanh phan thach hoc cac mau
ldng dong vd co tir cic giéng thudc cac md cia
Vietsopetro trong d6 c6 mé Thé Trang (Bang 2).

Thanh phan ldng dong vo co c6 thé 1a CaS04,
CaCO0s, SrS04. Tuy nhién, trong cac tich tu can vo co
tr cac giéng cua Vietsovpetro, khodng vt mudi
sunphat CaSO4, SrSOs,... kém phd bién hon. Nhw
vay, khoang vit quan trong cn tip trung nghién
ctru xtr Iy 12 khoang canxit CaCOs tai cac giéng cla
Vietsovpetro.

Nham loai trir hiéu qua caclang dong mudinéu
trén, ngwoi ta thwong dung hai kiéu hé héa phadm
khac nhau trén co s& hon hop axit axetic, axit
focmic va hé trén co sé mudi ciia EDTA (m6t dang
hop chit Chelate). Trén thwc t€, mac du HCl c6 kha
nang hoa tan CaCOs rat tot, nhung vi muc dich tranh
an mon thiét bi (OKT, TBLG) xu hwéng ngay cang it
dung HCl trong xtr 1y loai trir cin ldng dong mudi
cacbonat trong 6ng khai thac (Hinh 10).

Viéc st dung hon hop trén co sé axit focmic va
axit axetic trong thuc té 1a kha pho bién. Uu diém
ndi bat cia hon hop ndy 1a tdc do hoa tan nhanh,
kha ndng dung nap 16m trén mét don vi thé tich hoa
pham va téc d6 an mon thap (c6 thé ngdm qua dém
ma khéng s¢ an mon thiét bi).

Bdng 2. Két qud phan tich thanh phdn thach hoc cta ldng dong vé co (Long va Van Do, 2014).

STT Mau Canxit Thach anh Vo6 dinh hinh Kh(l)(a;:;gc vat
. c . Ankerit, siderit
3 - 0, ) 2]
1 Lang dong 1 92+94% It Co magnetit, gotit
2 Ling dong 2 93+95% it Co Gotit, siderit
3 Lang dong 3 94+96% t Cé Sylvit, ankerit,
mangan
4 Lang dong 4 94+96% It Cé Gotit, ankerit
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Phuwong phap héa hoc tién tién nhat trong xt
ly loai trir ling dong mudi 1a stt dung cac hop chit
chelat - chat tao phirc (Hinh 11). Cac chit nay vé
phwong dién hdéa hoc c6 kha ning tao hop chat
phtrc véi cac ion kim loai nhw Caz+, Mg?+, Fe3+.
Chiing c6 kha ning hoa tan ling dong mudi chira
cac ion d6 va sau dé tiép tuc gitr cac ion dé & trang
thai hoa tan. Loai dwgc dung pho bién trong cac hda
phdm vira néu 1a EDTA (Na hay NH4*) va DTPA.
Theo nghién ctru cia Akzo Nobel (Moghadasi va
nnk, 2007), chat chelat c6 hiéu qua véi CaCOs theo

97

thi tw tir cao xudng thip 1a: mudi kali cia EDTA
(EDTA-K); HEDTA, mudi natri cia EDTA.

Hinh 12 cho thdy, cic h6a phdm dwoc chon c6
tac dung tot trong khoang pH kha rong. Diéu nay
tién loi cho cong viéc khi cin phdi hop nhiéu
phuwong phdp xi ly khac nhau, dac biét la cac
phwong phap stt dung cacloai dung dich c6 pH thap
(nhw cac dung dich axit). Khoang pH phat huy hiéu
dung trong hoa tan va giit cac ion trong trang thai
loltrng cia mot s6 hda phdm chelat dwoc gidi thiéu
trong Hinh 13.

D) hoa tan cta canxit, mmol/l

EDTAK HEDTA EDTA-Na GLDA*

NTAK* [EDG* EDTMP NIMP

Hinh 11. Khd ndng hoa tan mudi CaCO3 ctia mét s6 héa phdm chelat (Duc va nnk.,
2018).
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Cac thong tin c6 dwoc trong cac Hinh 12, 13
cho thiy, bang cach diéu chinh pH c6 thé diéu chinh
dwoc toc d6 hoa tan CaCOs va nhw vay c6 thé kiém
soat dwgc cac ion mong mudn. Chang han, néu
muon kiém soat dworc ca ion Ca2+ vaion Fe?+, ta cin
diéu chinh pH dung dich héa pham vé mirc thip.
Cling cAn lwu y rang, khi diéu chinh pH cta héa
pham c6 thé gap phai van dé lién quan téi do hoa
tan ciia hda pham khi pH thay déi. Hinh 13 thé hién

quan hé do hoa tan - dd pH ctia mét sé hoa phadm
trén co s EDTA.

Qua Hinh 13 cho thdy muéi kali va amonium
cia EDTA khong nhitng hoa tan manh hon so véi
mudi natri, ma con hoa tan tét trong ca moi trueong
pH thép. Khi dung héa pham trén co s& mudi natri
cua EDTA, can dic biét chi y anh hwdng cia pH téi
do hoa tan.

0 2 4 A

B EDTA M DTPA COHEDTA H NTA OGLDA

§ 10 12 4

BEDG DOIPDTA

Hinh 12. Khodng pH phdt huy hiéu dung trong hoa tan va gii¥ cdc ion trong trang thdi lo
Ittng ctia mdt s6 héa phdm chelat (Duc va nnk., 2018).

60

—e— ammonium

~— potassium

e sodium

Phiin triim khoi lwgng EDTA bi hoa tan

pH

Hinh 13. Quan hé dé hoa tan - dé pH ctia mot sé héa phdm (Duc va nnk., 2018).
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4.Két ludn

Lang dong mudi vo co xuat hién 1am gidm do
thdm & ving can day giéng, lam ting hé s& nhiém
ban (skin), ngan dong chit lwu t&i, dong thoi lang
dong xuit hién trong 6ng khai thac lam gidm dwong
kinh &ng khai thac. Do vay, hién twong ling dong
muéi v co dd anh huwdng truc tiép téi hoat dong
khai thac dau khi.

V6i cong nghé khai thac dong thoi hai doi
twong Oligocen va Mioxen, hién twong lang dong
xay ra ngay tirc thoi va co thé xay ra ngay ca ¢ nhiét
do6 70°C (diéu kién tai 6ng khai thac).

DéE giai quyét tinh trang lang dong mudi trong
qua trinh khai thac, nhém nghién ctru da dé nghi ap
dung cac giai phap bom rira giéng bang dung dich
axit 1a hon hop axit axetic, axit focmic va hé trén co
s& mudi cia EDTA, tuy nhién viéc xt¥ ly axit nhiéu
c6 thé anh hwdng téi thiét bi long giéng va hé thong
hé tro khai thac.

Sau khi xt¥ Iy cin tién hanh goi dong nhanh dé
loai trir trromg hop 16p cidin ban bi hoa tan roi vao
viing cin day gay ra nhiém ban thém viing can day.
Trén co sé nghién ctru, hién twong 1dng dong co thé
xay ra d6i voi khu vue gian Tho Trang va cac khu
v ¢6 tinh chat nwdc via twong tw, do vay bo thiét
bi long giéng cin dworc thiét k€ c6 trang bi dwong
héa pham cho phép bom héa phdm riéng xudng
day giéng dé ngan ngira lang dong mudi.

Pong gop cua cac tac gia

Lé Quang Duyén - 1ap dé cwong, viét ban thao,
phén tich va danh gia két qua, sra ban thao; Vii
Thiét Thach - viét mét phan ndi dung, stra ban thao;
Trwong Van Tir - viét mot phan ndi dung, sira ban
thao; Lé Van Nam - thu thp s6 liéu, stra ban thao;
Nguyén Tién Hung - xir Iy s6 liéu, viét modt phan noi
dung; Nguyén Van Thinh - x(r ly s6 liéu, danh gia két
qua; Nguyén Thé Diing - xt¥ ly s6 liéu, viét mot phan
ndi dung.
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