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NGUYEN NHAN SUY THOAI GIENG KHOAN KHU VU'C CO
THANH TAO BO ROI VUNG PBSCL - PE XUAT CAC GIAI PHAP
PHUC HOI NANG CAO HIEU SUAT GIENG KHOAN

Lwong Vin Thanh, Pham Vin Tung, Nguyén Truong Tho,
Nguyén Thanh Tung,Ha Thi Xuyén, Lwvong Thu Hwong
Vién Ky thudt Bién

Tém tit: Ving DBSCL véi mdt do séng, rach day ddc, tuy nhién vao thoi diém mia khé thi
nguon nwde ngot cung cdp cho sinh hoat lai khé khan hiém do anh hiréng cia xam nhdp man (tiv
bién) va 6 nhiém do mede phén ngi tai. Do nhu cau can sir dung nwée ngot quanh nim nén trén
dia ban PBSCL ¢6 hang ngan cdc giéng khoan cong sudt Ién dang hoat déng. So hrong cdc
giéng khoan ngdy cang gia tang hang nam theo nhu cau sir dung nwée. Tuy nhién, diwedi tic dong
clia nhitng tdc nhdn nhw dnh hwong cia man, phén, phién sét,... va cdc chdt héa hoc ton tai
trong nuwée ngam rat nhiéu cdc giéng khoan sau mot thoi gian dwa vao sit dung da bi suy thodi
lam anh hwdng rdt l6n dén kha nang khai thac. Bdo bdo trinh bdy mot sé nghién civu ciia nhém
téc gid vé nhitng nguyén nhan gdy suy thodi do ngi tai ban than cdc giéng khoan ving dia chat
6 thanh tao bé roi ciia PBSCL va dira ra cdc gidi phdp khoa hoc cong nghé phit hop dé xir Iy
nham ndng cao hiéu sudt khai thdc cdc giéng khoan nay.

Tir khéa:Thanh tao bo roi, Hiéu sudt khai thac, Suy thodi giéng khoan, Cdi tao giéng khoan, 6
nhiém miede ngam.

Summary: There is the high density of the rivers and canals in the M ekong Delta, but it is very
lack of fresh water for domestic water supply due to the effects of salinity intrusion and acid
water from the acid sulphate soils. Due to the fresh water demand all year around, there are
thousands of high productivity drilled-well in operation in the Mekong Delta. The number of
wells is increasing yearly according to water demand. However, the effects of salinity, acid,

clay,... and chemical materials in the ground water causing the degradation of drilled wells..

The paper has identified the reasons for the degradation causing by the internal problems of well
itself in the unconsolidated formation in Mekong Delta and provide the suitable scientific and
technological solutions to improve the well-yield.

Keywords Unconsolidated materials zone, well pumped productivity, well deterioration, well-

yield improvement, ground water pollution.

1. MO PAU Bang Nam Bo (PBNB) [1] ¢6 khoang 2.420 15
khoan khai thac nudc duéi dat trong cac tang
chira nu6e dat da bo roi, 116 giéng khai thac
trong cac tang chtra nuéc bazan cing da cing
¢6 duodng kinh va d6 sau khac nhau. S6 15
khoan khai thac & cac tang, phuc hé chira nuéce
duoc thong ké nhu sau: Cac tang chira nude
Pleistocen (qp1 va qp2-3): 432 16 khoan; Céc

Theo théng ké chua day du tir ngudn tai liéu
cap phép khai thac ciia Cuc Quan 1y tai nguyén
nudc, cac So Tai nguyén va Moi truong, tai
lidu khao sat cua Lién doan Diéu tra va Quy
hoach Tai nguyén nudc mién Nam, & Dong

Ngay nhan bai: 13/32018 tang chira nude Pliocen (n2): 1.840 16 khoan;
Ngay thong qua phéan bién: 18/4/2018 Tang chtra nuéc Miocen thuong (n13): 148 15

Ngay duyét dang: 26/42018
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khoan; Phurc h¢ chira nude trong cac thanh tao
Bazan: 66 16 khoan; Phirc hé chira nuéc trong
cac thanh tao Jura: 50 16 khoan. Trong thuc té
s6 lwong 16 khoan khai théc ¢6 thé con cao hon
nhiéu 1an do & day chua tién hanh duogc cong
tac kiém ké tai nguyén nude dudi dét.

Ving Pong bang song Ctru Long (PBSCL) 1a
khu vue dia chit c6 thanh tao b rdi véi cac
tang chra nwdc nam sau (tang Pleistocen (qp
va qp2-3), Pliocen (n2)) . Hién nay, hang ngan
cac giéng khoan (giéng cong nghiép) ¢ day
hang ngay dang khai thac mot lwong rat 16n
nudc dudi dat phuc vu nhiéu muc dich khac
nhau cho phét trién kinh té x3 hoi nhu cp
nude cho sinh hoat, néng nghiép, thuy san, ché
bién,... Sau mot thoi gian dua vao su dung,
nhiéu giéng khoan c6 téc do suy thoai rat
nhanh 1dm cho ngudén nudc khai thic bi suy
giam. Hau hét cic giéng hu hong hay bi suy
thoai ning déu bi huy bo va don vi quan 1y
thuong khoan giéng méi dé thay thé lam ton
kém thém chi phi. N goai ra, cac giéng bi suy
thodi va khong con dugc st dung tiém 4n
nguyén nhan gdy 6 nhim ngudén nudc ngim
tang sau do c6 kha nang dan ngudn 6 nhiém tir
mat dat xubéng.

Hién chua c6 mot tiéu chuin, quy trinh cu thé
nhim phan tich nguyén nhan suy thodi cua
ting loai giéng khoan ciing nhu cac giai phap
xur ly thich hop. Cac gidi phdp méi chi dung &
mirc ding may nén khi stic rira lai giéngkhoan
va str dung mot sb loai hoa chat dé 1am tan
mang bam trong trong cic giéng khoan suy
giam hiéu sudt khai thac do cac nguyén nhan
nhu ong loc bi dn mon dién hoa, 1dp nhét do
sét, cat min, bi dong can do su tich tu cua cac
vi khuén sit, mangan...

Phan tich hién trang tim nguyén nhan suy thoai
do ndi tai ca ban than giéng khoan khu vuc
Nam b9, tir do tim ra cac gidi phap khoa hoc
cong nghé dé phuc hdi nang cao hiu suét
giéng khoan va lya chon giai php phu hop dé
xir Iy véi mdi loai hinh suy thoai khac nhau 1a

muc ti€u hudéng dén.

2. PAC PIEM TU NHIEN, PIA CHAT
THUY VAN VUNG PBSCL

Pic diém khi hiu

Khi hau khu vuc BPBSCL mang tinh chét dac
trung ving nhiét d6i gié mua vai nén nhiét cao
déu quanh nam, lwong mwa kha 16n va phan b
theo 2 mua c6 lugng mua khac nhau 1o rét.
Mua mua tu thang 5 + 10 tuong ing gi6 Tay -
Nam, chiém trén 90% tong lugng mua ca nim.
Mua kho tir thang 11 = 4 ndm sau twong ing
gi6 miia Pong - Bic, chiém khoang 10% tong
lvong mua cd nam. Luong mua hang nidm
trung binh tir 1.200 + 1.400 mm. P9 am tuong
d6i trung binh hang nam 1a 80 — 82 %. Nhiét
do trung binh hangnam 27,2 =+ 27,7°C.

Pia hinh, dia mao va thé nhuéng

Dia hinh cia ving PBSCL tuong dbi bang
phing d6 cao trung binh 13 3+5m, c6 khu vuc
chi cao 0,5+1m so v&i muc nude bién, duoc
hinh thanh tr nhitngtrdm tich phu sava boi
dan qua nhitng ky nguyén thay d6i muc nuéc
bién; qua ting giai doan kéo theo su hinh
thanh nhitng gidng cat doc theo bo bién.

Nhitng hoat dong hdn hop cua song va bién da
hinh thanh nhitng vat dat phui saphi nhiéu doc
theo dé ven song 14n doc theo mot sé giéng cat
ven bién va dat phén trén tram tich ddm man
triing thap nhu ving Pong Thap Muoi, tr giac
Long Xuyén— Ha Tién, tdy nam song
Hau va ban dao Ca M au.

Pic diém dia chat va triv lwong khai thac
nuéc dudi dat an toan

Theo tai liéu Cuc Dia chat va Khoangsan Viét
Nam nam 2006, PBSCL la d61i kién tao - sinh
khoang twong ddi doc lap, c6 mong 1a vo luc
dia tién CamBri, bi sut lun trong Jura som -
gitra va trai qua ché do ria luc dia vao Mesozoi
muodn. Vao cudi Mesozoi va trong Kainozoi,
déi Pa Lat bi hoat héa manh mé. Trong
Neogen - D¢ tir phan lanh thd nay tham gia
vao bon tring M &Kong bi sut lun manh va lap
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day boi tram tich luc nguyén. Trén dia ban
DBSCL phat trién chi yéu cac thanh tao tram
tich Neogen - B¢ tu. Dia chét khu vue PBSCL
duoc xac dinh chu yéu ¢6 thanh tao bd roi.

Theo két qua khoa hoc congnghé dé tai ma sé
KC.08.06/11-15 [1], tong lwong tai nguyén
nuéc dudi dat dong bang Nam BO
(65.615.503,33 m3/ngé1y) duoc hinh thanh chu
yéu tir ngudn tich chtra trong tang chtra nudce

[ KHOAHOC [N
(60.527.608,33 m’/ngdy), ngudn bd cap tu
nhién khong dang ké (5.087.895,00 m’/gay
gom: tir nuwéc mwa, dong chdy tw nhién qua
ranh gidi va tong lwong bé cdp tir hoé Dau
Tiéng). Vi vy trir luong khai thac an toan phai
dwa vao nguon tham xuyén giira c4c tang chira
nudc trong qud trinh khai thac (Bang 1). Hinh
1 mo ta céc tang va chiéu su chtra nudc ciia
cac tang theo cac lat mat cat ving DB SCL.

Bang 1: Trir lwgng khai thac nwéc an toan khu vue Nam B¢ [1]

Tang chira | Khoi lwong nwée triv | Tai nguyén finh dw | Trir lwong khai
TT . ‘n . . s

nwoc tu nhién bao thac an toan

1 qp3 54.937.066.217,37 5.493.706,62 1.648.111,99

2 qp23 127.746.934.104,26 12.774.693,41 4.704.508,02

3 qgpl 87.698.774.099,52 8.769.877,41 3.171.863,22

4 n22 115.785.426.971,91 11.578.542,70 3.613.962,81

5 n21 150.554.827.058,03 15.055.482,71 4.519.644,81

6 nl3 69.643.464.133,60 6.964.346,41 2.089.303,92
Tong 606.366.492.584,69 60.636.649,26 19.747.394,78

J_l : 82005 Google - Map data 82008 Tele £

Hinh 1. Cdc tang chita meéekhuviee Nam Bo [1]

Nhdn xét: Tl dic diém khi hau thoi tiét co 6
thang mua kho rét it mua trén nén nhiét d6 cao
quanh nim, dia hinh thip va kha bang phang
trai rong 1am cho nudc mian tir bién dé xdm
nhap sau vao dat lién trong mua kho,... dan
dén nudc ngot vao mua kho kha khan hiém.
Trong khi dac diém dia chat va dia chét thay
van c6 thanh tao bé roi, nhidu tan g dia chét

chtra nudc ngot c6 kha nang khai thac thuéan
loi. Vi vay ngucn dan thuong chon giai phap
khai thac nuoc ngaim lam ngudn nuée chi yéu
phuc vu cho cap nudce sinh hoat, mot phan cho
san xudt va ché bién.

3. CAC NGUYEN NGUYEN NHAN SUY
THOAI DO NQI TAI BAN THAN
GIENG KHO AN

Trén co sé nghién ctru, danh gia dac diém dia
chat thuy vin, ddc diém tang chira nuéc, ciu
tric giéng khoan, hién trang suy giam luu
lwong hiéu suit cua cic giéng khoan khai
thac, va dic biét 1a két qua khao sat do dac
bing Camera trong cac 15 khoan dién hinh bi
suy giam ngudn nude khu vuc Nam bd dwroc
thyc hién trong dé tai KHCN cép Nha nudc
[5]... ¢ thé xac dinh mdt s6 nguyén nhan giy
suy thoai giéng khoan nhu sau:

Suy thoai do tac dong cia vi sinh vat

Noi c6 nguon nuée dudi dat nhiém pheén, trong
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nudc ¢ chira sét, chat hitu co, N va P 1 thic
an tot va la moi truong thuan loi dé mot s loai
vi khuan phat trién nhu vi khuan hép thu sét,
vi khuén hép thuy mangan va céc loai vi khuan
hitu co khéc. Cac loai vi khuan nay trong qua
trinh hoat dong séng tao ra cac san phiam hén

hop gin két cac hat bun ban vo co va hitu co
co trong nudc lam tic, chit cac khe rong ciia
tang chira nuéc quanh ong loc va giy hién
tuong an mon, ri sét lam thodi hoa két chu
giéng. Cac hién tuong suy thoai giéng do dic
tinh ctia tAng chtra nuwde thé hién trong Bang 2.

Bang 2: Mt s hién twong suy thoai giéng do dic tinh ting chira nwéc[3]

Céu tao dia chat . Chu k3
N Céac hién tugng thudong xuat hién . Y
tang chira nudc lam sach
Tac do léng dong cat min sét, léng dong va mang bam do
Cat bdi lang hop chét sit, mangan va bit tic do vi khuan 1am giam cong | 2-5 nim
suat giéng, hu hai két cau giéng
) Bit tic cac khe rdng cua 1op chtra nudc, hu hai két chu .
Cat san soi1 X . ,g ‘Op.; ) 6-10 nam
gieng, tang lugng cat lot vao giéng
Lo Bit tic do can hoa hoc va sinh hoc bam vao cac khe nirt va .
Pa vo1 nurt né ) i i . . . 6-12 nam
mach hé, nude duc do sét, phu sa, lang dong can carbonnat
Nham thach Bit tic do cin bam, sét 6-12 nam
. Bit tic cac khe rdng do ling dong sét, bun, san pham
Lép vo dinh hinh , , £ g dong p 12-15 nam
khoang hoa
Tram tich ran Bit tic do sit va mangan hoa tan gidm cong suét gién g 6-8 nam
L, Y Lot cat min, phu sa, sét bit tac sinh hoc, dinh bam lam téc .
Tram tich bo roi x % v ] ] S 5-8 nam
16 rong do lang dong hda hoc, pha hoai két cau giéng

Van dé vé vi khuén sit hay mang bam ri sat
duoc biét dén 1a mot van d& phirc tap va co
pham vi rong. D6 1a mot hién tuong tu nhién,
cac vi sinh véat tuong tac voi cac kim loai va
khoang chéat trong méi trudng xung quanh.
Céc mang bam ri sat anh huong dén giéng
khoan va hé théng cap nude trén toan thé gioi
va véi tat ca cic dang tang chira nudc trong
moi trudng tir bi nhiém doc cho dén con so
khai va khi hau tr ving cuc cho dén ving
nhiét déi. O mot sb dia diém n6 co thé gay ra
nhiing thiét hai lén nhung & nhitng vung
khéc, n6 lai c6 thé xem nhu gay ra cac tac hai
khong dang ké. Hinh anh cua vi khuan sit
nhu trén Hinh 2.

Két qua khao sat do dac bang camera

trong cac giéng khoan khu vuc PBSCL
thudc dé tai KHCN [5] di phat hiéu ra hau

hét cac giéng khoan déu bi tic dong cua vi
sinh vat lam suy gidm kha ndng khai thac
cua giéng khoan & ciac muc d6 khac nhau
(Hinh 3).

Theo International school of Well drilling, vi
khuén st 1a mot loai mang bam trong s6 rét
nhiéu loai, bao gdm tinh chat bun nhét tir
mau vang nhat cho dén mau tring cia gdc
lru huynh. Mang bam mangan, tham chi
nhoém ciing dwgc tim thay trong mot sé hé
théng cung cép nudc ngam. Mang bam sat va
cac loai mang bam khac chira cdc mang sinh
hoc ma & do c6 cac visinh vat con hoat dong
va da chét, phan vo va than cia chung, cac
chat thai bai tiét va cac chat khac cia qué
trinh trao d0i chat va cdc phan tir oxit va
hydroxit két dinh chit vao nhau. Minh hoa
hinh4 va hinh 5.
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Hinh 2. Vikhudn va vi sinh vt trong nuéc
qua kinh hién vi [7]

Hinh 4. Mang bam sdt va cac logi khdc
qua kinh hién vi[7]

Céc phan tir sit thudng duoc bao phi boi cac
cdu trac vi khudn bén ngoai. Tuy nhién, cac
dang vi khuan hién nay bao gdm rat nhiéu loai
va viéc xac dinh cu thé ching loai 1a rat kho,
tham chi mot sd loai con chua dwoc dé cap
trong van liéu. Nhirng mang sinh hoc nay la
san pham ty nhién va thong thuong chung
khong c6 hai. Nhitng mang bam sét ty nhién
thuong hoat dong nhu mot 16p loc st so bd
bén trong giéng do d6 ciing c6 thé cb tac dung
tich cuc trong mot s truong hop.

Céac yéu t6 gdy ra mang bam sit mot cach tu
nhién va bién ddi theo chiéu hudéng xiu di bao
gdm: thiét ké va lya chon vat liéu giéng, ong
dan, éng loc, hodc chon bién phap xir Iy nudc
khong dam bao va qua trinh khai thac giéng

KHOA HOC

| CONGNGHE

Hinh 3. Mot phan ciia éng loc
da bi lap nhét [5]

Hinh 5. Qua trinh tao thanh mang bam
visinh [7]

Su thiét ké, Iwa chon vt liéu khong phu hop
hodc sai sot trong qua trinh thi cong co thé dan
dén sy an mon, tang tinh chét oxit hoéa hodc
han ché sy lam viéc cua 6ng loc, 6ng dan,
khoéa van va sy tham nhap cua cac loai vi sinh
vét khong mong muén.

Tac dong do hoa hoc

Trong nude ngdm c6 chira sit va mangan hoa
tan, do van téc va ap luc nuéc quanh giéng
thay d6i dan dén hién tuong ling dong hop
chit sit va mangan. Trong thoi gian dai sir
dung giéng khoan, nudc c6 do cing cao s&
ling dong CaCOs, cac vt liéu két tia nay s&
bam quanh hat cat - soi ¢ thanh khe rdng dng
loc gay bit - tic giéng, lam suy giam hiéu suat
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khai thac ctia giéngkhoan. Anh huéngcua cac
théng sé thiy héa dén qua trinh suy thoai
giéngnhu trong Bang .

Mt nguyén nhan khac xay ra kha pho bién &
khu vuc DBSCL ma dé tai KHCN [5] da khao
sat bang camera va phat hién ra duoc 1a ong
chong bi thung, xay ra voi cac giéng khoan co
ong chéng bang thép trang kém. Trong nu.’0’c
ngim c6 nhiéu tang nudc nhlem man, céc 6ng
khi chéng bat budc phai ndi véi nhau theo
chiéu dai va cac diém ndi bang duong han 1a

noi d& bi dn mon nhat mic du da co cac gai
phép han ché dn mon. Qua thoi gian dng bi an
mon tao thanh 16 thung va mudc min xAm
nhap vao tang chira nudc ngot (thong tang)
cling nhu 1an vao nuéce khai thac. Khi 16 thung
du 16n (thuong xdy ra nhidu noi trén 6ng
chéng doc chiéu sau giéng) va nuwéc nhiém
mén vuot qua tiéu chuan cho phép thi nguoi sir
dung bt budc phai huy bo giéng ma kho co
thé cai tao dugc. Hinh anh khao sét thé hién
trén hinh 6 va hinh 7.

Biang 3: Su thay doi cic thong so thily h6alam ting qua trinh suy thoai giéng[4]

Thay doi cac chi so

Nguyén nhan va hiu qua

Do hoa tan clia sat va mangan.
pH

Bicarbonnat HCO;

Do dan dién cta nude

Nhiét do nudc

Thay dbi diéu kién oxy hoa khir, ap lyc khi nudc.
Thay doi can bang dong cua cac hop chat carbonnat.
Gay thay ddi ap luc khi giai phong CO2 do xdm nhép
min, do nuwée ri qua dng vach tir tang trén xudng

Do mdi trudng thay doi.

O d6i chira nwdc nam gan mat dat thi thanh
phan 16p cin hoa hoc thurong lién quan dén sy
ling dong ctia cac hop chat ciia sit nhu Fe,Os,
Fe(OH);, ... Nguyén nhan d6 1a do khi CO,
tach roi khoi nude dudi dét va su bdo hoa khi

0, duoc cung cap tir khong khi. N guoi ta phan
biét dwoc cin sit boi dic diém mau vang, 1am
ban tay. Sy c6 mdt cua né ¢ trong nude duoc
thé hién bang cac mang cin bam & 6ng thu
nudc va may bom.

Hinh 6. Vét nirt tai do sdu 20,90m [5]

Tac dong do co hoc

Nguyén nhan co ban do lwa chon khong phu
hop kich thudc dng loc so véi cac di xung
quanh. Néu kich thuéc cta 16 duc trén dng loc

Hinh 7.Vét thung tai moi han néi 6'ng tai do
sdu 44,92m [5]

qua 16n va hat soi loc ngroc s& dan dén su cat
hoa giéng khoan. Nguoc lai, néu kich thudc 15
duc 6ng loc nhé qua s€ xdy ra can co hoc.
Theo thoi gian nhitng hat cat duoc tich dong
lai ngdy cang nhiéu, tao thanh 16p can bao
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quanh bé mit ong loc, gdy can trd su van dong
cta nude dén giéngkhoan. Dé thiét ké dngloc
va chon kich thude séi loc nguoc hop ly, thi
viée thir nghiém dé xéc dinh thanh phan hat
ctia d6i chira nudc 1a didu rat can thiét.

Dudi tac dung co hoc, nudce s€ di qua 16p cat
s6i bao quanh 6ng loc vao giéng c6 tac dung
nhu qua trinh loc co hoc, 1am chat cac hat cat
lai do tac dung cua dong chdy va gilr cac hat
bun ban trén bé miat lam giam kich thuédc 16
rong, sau thoi gian dai s& 1am giam hiéu suét
khai thac.

Mot s6 nguyén nhan khac ciing thuong xay ra
& khu vuc DPBSCL ma dé tai KHCN [5] da

-y -

-
Hinh 8. Tai dg sdu 34,77m phdt hién ddu vét
bom khai thic va cham véi thanh giéng [5]

Hinh 10.0ng chong dwong kinh 250mm
bi dam thung [5]

4. CAC GIAI PHAP Xf]’ LY’SUY THOAI
NANG CAO HIEU SUAT GIENG KHOAN

Cac budc xwr ly suy thoai

Sau khi xac dinh duoc nguyén nhan giy suy
thoai giéng khoan s& dwa ra cac giai phap xir ly

| CONGNGHE

KHOA HOC

khao sat bang camera va phat hién ra duoc 1a
ong bi v& (thuong 13 6ng nhwa uPVC), ¢6 thé
do nhiéu nguyén nhan nhu: (i) viéc dit bom
khai thac & mdt vi tri lau ngay, bom hoat dong
¢6 d6 rung co vao thanh giéng lam hu hong
ong chong; (ii) 6ng bi v& do nhidu nguyén
nhan, c¢6 thé do qua trinh thi cong hay trong
khi van hanh, ddc biét 1a cdc diém ndi lam v&
ong; (iii) may bom chim hoat dong qua tai tao
ra nhiét d cao xung quanh bom trong khi
nude khong kip 1am mat giy bién dang ong
chdng thanh giéng Két qua khao sat dién hinh
tai giéng khoan thudc nha may cip nudc so 1,
Téan Hung, Long An.

Hinh 9. Ddu vét trén than bom va vi tri
bi hu hong [5]

R

Hinh 11. Mét giéng khdc, bom bj
madc ket trong giéng khoan [5]

suy thoai phu hop véi tung trrdng hop. Moi
giai phap xir Iy nang cao hiéu suét giéngkhoan
déu can trai qua quy trinh xir Iy theo cac bude
nhu sau:

Budc 1: Xac dinh cac thong sé thiét ké va
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khao sat hién trang dic trung cta giéng (dudng
kinh 6ngchong, dngloc; do sau giéng; két cau
giéng, vat li€u két cau, luu luong, chat lugng
nudc, myc nudc tinh — dong,...).

Budc 2: Thao d& cac thiét bi khai thac bén
trong giéng, chuan bi khong gian xir Iy thong
tho4ng nhung tach biét, mrong dan nude.
Bude 3: Bom vét nude 6 nhiém, vat liéu lang
can, tap chét khoi giéng khoan. Van hanh bom
giéng dé dam bao lam sach cac vt liéu lo liing
c6 thé c6 trong nudc giéng Co thé khir tring
khi biét nuéc da bi nhiém khuén,

Budic 4: Khoiphuc sira chita cac hur hai long giéng.

Budc 5: Xur Iy giéng (tuy thudc va phuong
phdp duoc chon).

Budc 6: Tai tram 1ap miéng giéng, str dung sét
sach va xdy lap hé thodt mrée xung quanh giéng,
Xir 1y do 16p séi va cat quanh giéng bj déng
can, len chat

Muc dich phuong phép nay 1a dung tac dong
vat Iy dé lay di cdc chdt cin bam trén 6ng
giéng ong loc, trong 16p soi loc ngwoc va
trong cac khe réng cia 16p cat, san quanh
giéng dé phuc hoi lai kha ning dan nudc ban
dau cia giéng Phuong phép niay chinh la
phuong phép co hoc.

Trudce tién, dung chdi quét dé lam sach can
bam phia trong dng loc khi c6 cac hat cat mic
vao khe ho ctia dng loc hodc soi chén 14p bén
ngoai khe éngloc. Sau khi ding chéi quét lam
théng mach rong trong 16p cat, sét thi dung
piston dé tao xung phwong phap niy ciing
duoc dua tir trén miéng giéng xuéng nham gay
su xao dong lam co gian 16p sdi va cat quanh
dng loc. Sau d6, bom rat nuéc ting cuong qua
dng loc dé kéo can bam trong cac 16p soi cat di
vao 6ng loc. Gan 2 mat bich, mot phia trén va
mot phia dudi cia khoang bom hiit dé cho van
tdc nude di qua khe éngloc ting gip 5 lan khi
bom binh thuong Khoang cach gitta hai mat

bich L, va luu lugng bom 1én Q, tinh theo

cong thuc:
Livares O
i W

(Ly la chieu dai doan dwoc rira (m); Lng oc ld
chiéu dai toan bg ciia ong loc (m); Oy la e
lwong giéng dang khai thd.c 6n dinh (m3/h); O
la lweu heong ciia bom chim ding dé lam sach
giéng (m3/h))
Cubi cing 12 bom nudc vao va rat nudc ra trén
tung doan 6ng loc. Nudc hodc dung dich hda
hoc duoc bom vao budn g dudi, di vao tan gsan
va duoc rat ra ¢ budng trén. Dé thyc hién qua
trinh rira cAn c6 2 bom: bom dua nuéc sach
vao budng dudi va bom rat nude ban tir budng
trén ra. Nudc sach bom vao budng dudi co thé
liy ngay nudc giéng d6 hodc nudc cia giéng
bén canh, nude ban bom 1én duoc do d6 duc
dé danh gia két qua lam sach. Thoi gian bom
kéo dai dén lac nuéde rat ra co do duc béng do
duc ciia nudc khi bom binh thuong thi chuyén
sang doan khéac. Cong suit cia bom ddy va
bom hut tinh theo cong thurc:
f %‘"‘ o dy
(Oy; la cong sudt dang khai thdc cia doan ong
loc (m3/h); O, la cong sudt bom can chon
(m’/h))

W,

Pir ™ Lggan % b .
25 lng

(0 la lwu heong giéng dang dwoc khai thdc
(ms/h),' L goan la chiéu dai doan 5ng dwoc rira
(M); Lo 10c la chiéu dai toan bg cia ong loc
(m); d; la dwong kinh ngodi ciia ong loc (m);
d> la dwong kinh hinh tru tao boi lop soi cat
bao quanh éng loc can phdi riva (m))

Bom cép nude hodc hoa chat xudng nén ding
bom piston vi dp lyc day thwong khéng du
doan trudce duoc.
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Hinh 12.Chéi quét phia trong éng loc, lam
sach ong loc [10]

Hinh 14. So dé lam viéc ciia bom hiit nwée
tang cwong [10]

Xir ly suy thoai do tac dong ciia hoa hoc
va sinh hoc

Pé xir Iy nang cao hiéu suat giéng khoan bi
suy thoai do tac dong cia héa hoc va sinh
hoc thuong lya chon st dung phuong phép
hoa chat dé tay rira la giai phap truyén thong;
ngodi ra c6 thé sir dungtheo phwong phap sir
dungtac dung nhi¢t va CO,.

Phwong phap st dung tac dung cia hoa
chit:

Céc loai axit manh thuong dugc su dung
hon so v&i cac hop chit héa hoc khac do
tinh chat khir manh. Bién phép nay phu hop
cho céac giéng bi suy giam hiéu suat do céc
nguyén nhan nhu mang bam ri sat, déng cin
trén cac bo phan giéng khoan. Viée sir dung
axit can phai xem xét dén cac khia canh
khac nhau vé mtc do an toan khi st dung,
huéng dan st dung, quy trinh st dung cac
san pham d6 sao cho dam bao cac yéu ciu

[ KHOAHOC

| CONGNGHE
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Hinh 13. So dé nguyén 1y hoat déng ciia
phwong phap piston [6]

Hinh 15. Cau tao cia mét cau kién bom hit
nwoc tang cwong [10]

dat ra. Vi¢c khong tudn thu cac quy dinh dat
ra khi st dung céc san phim nay co thé giy
ra nguy hiém cho chinh nguoi sir dung cac
chét hoa hoc d6, cho nguoi st dung nudc
giéng khoan vao sinh hoat va cho mdi
truong nude dudi dat.

D3 ¢ rat nhidu tai liéu trong va ngoai nude
nghién ciru tdc dung cia cac loai hoa chét
khac nhau dén qua trinh hoa tan, phan tan
cac loai can ban trong giéng Cac chéit hoa
hoc duogc str dung la khac nhau cho tirng loai
mang bam, véi cac néng do va cach thac st
dung cling nhu quy dinh an toan phu hop véi
cac hoa chat d6. Mot sd loai hoa chit da
dugc st dung & cac nudc trén thé gi61 nhu
Anh, Phip, Pirc, My va phu hop vdi diéu
kién st dung & Viét Nam.

- Cin lang dinh bam 1a phu sa, nhom két toa
v6i 1an cdn sinh vat: ding cac hop chat mudi
cta axit photphoric H;PO4 nhu Na,H,P,04va
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Na,P,0-, néng dd dung dich 15% thoi gian
tiép xtc tir 6-12 gio.

- Can dinh bam la sit, mangan va can sinh
hoc: dung axit clohydric HCl ndng d6 0,1M,
pH = 1, thoi gian tiép xtic 1a 4-6 gio, sau d6
phai bom rira ngay, néu dé pH = 2 ¢6 kha
nang gdy dinh bam lai.

-Can ling dinh bam c6 ngudn gbc tir
sunphat cua kim loai, san phém cua H,S: ¢co
thé dung cac loai axit nhu H,SO, va HCL.

- Trong nudc c¢6 chtra sét, mangan: co thé st
chat

dung mot trong ba hop cua
polyphosphat la: pyrophosphat;

tripolyphosphat va metaphosphat natri. Téc
dung cua polyphosphat ngdm trong nuédc lam
cac phan tir polyphosphat bao boc liy ion
Fe’" va ion Mn*" ngan can ching tiép xic
vO1 0xy, nén qua trinh oxy hoa Fe*" thanh
cin ling dong Fe(OH); va Mn”" thanh cin
MnO, chi xay ra 3 dén 4 ngay. Mot trong ba
hop chit pyrophosphat; tripolyphosphat va
metaphosphat natri déu c6 thé st dung
nhung tripolyphosphat 1a tét hon ca vi c6
hiéu qua cao hon va phai dung it lidu lugng
hon véi hai loai polyphosphat con lai.

- Can ling dinh bam c6 ngudn gbc tir
CaCO;, CaSO4 do nudc cung sinh ra dung
axit clohydric HCI, néu tang ngam nuéc la
da voéi:  phdi dung axit hftu co nhu
photphoric hodc citric C4HgO7, sunphamic
NH,SOsH vi axit H,SO4 va HCI ¢6 kha nang
hoa tan da voi.

- Trong tang chira nudc cudi soi 1a da nit ne,
khong co s&t, man gan cé chét hitu co hoa tan,
thuong can dinh bam lam bit tic ong loc 1a
cac loai can visinh: dung chét téy rira la nudce
zaven NaClO vdi nf‘mg dd 2 gam clo hoat tinh
cho 1 lit dung dich. Thoi gian tac dung tiép
xic 1a 4-6 gio, sau do phai bom rtra véi luu
lwong gip 1,5 lan Iuu lwgng khai thac.

Tinh ning axit HCL: st dung rit hiéu qua
trong viéc loai bd cac khoang chat nho
nhungrat nguy hiém khi cAm nam, téa ra khi
doc hai, c6 kha nang giy chét nguoi va gy
bong N6 duoc cho vao giéng thong qua mot
chiéc phéu co van véi mot licu lugng thich
hop @& xtr 1y toan bo khu vuc xung quanh
giéng. Mot s6 bién phép co hoc co thé dugc
ap dung nham dua axit di khap giéng dam
bdo kha nang loai bo tdi da cac can ban trong
giéng. Khoang thoi gian cho phép su ton tai
cla axit trong giéng co thé thay doi tuy theo
diéu kién thuc té, c6 thé kéo dai tir vai gio
cho dén 15 gio sau khi axit dugc cho vao
giéng va bat dau tac dung Khi do pH trong
giéng dat 6,5-7 thi giéng duoc khudy dong
lai 1an nira, viéc bom nudc thai loai ra khoi
giéng duoc tién hanh theo mot cach da duoc
chap thuan.

Phuong phép dua tripolyphosphat xudng
giéng: sit dung bom dinh luong dé dua dung
dich xubng giéng va ngdm trong khoang thoi
gian 02 ngay, sau d6 dugc dung bom hoda
tién bom nuwéc chira dung dich 1én khoi
giéng nham ngin chin sy tao thanh tua cia
sat va mangan,

Axit sulfamic: mic di khéng manh bang axit
HCL nhung do san c6 & dang bot nén dé
dang trong viéc van chuyén va chta dung.
Ngoai ra thi n6 con thai ra it khoi doc hon so
voi HCL. Nhitng phﬁn tir e ché, han ché tdi
da tac dung cua axit 1én thanh giéng, may
bom, mang loc thu nudc bﬁng kim loai,
thuong dugc tron cung vai axit sulfamic.
Nhitng vién axit c6 thé duoc bo truc tiép vao
giéng ma khong hé c6 tac dong tiéu cuc nao
d6i voibé mat giéng. Co thé sir dungkét hop
axit sulfamic v&i axit HCL nham ting kha
ning tiép xuc véi khu vuc c¢6 chua nhiéu
mang bam
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Hinh 16. Axit HCL sir dung dé
cdi tao giéng [9]

Pé dua duoc axit xudng giéng st dung mot
trong hai cach sau:

- Phuong phap trong luc: dung dich axit cé ti
trong khoang 2,1 duge dd vao giéng theo 6ng
cao su hodc 6ng nhya mém vdi toan bd khdi
luong da tinh duoc & muc trén, ¢ thé & bang
khi nén tir trén mit nude xubng giéng véi ap
luc 2-5 bar cho hoa chit thAm sau vao dat dé
du thoi gan tiép xtc. Bom rua giéng, do do
duc, tinh luong can rira duogc.

- Phuong phap ding bom: ding thiét bi bom
piston bom dung dich khi khoan dé bom axit
vao budng phan phdi dé tiép xtc du thoi gan,
bom thao nudc ra ngoai. Trong thuc té khi
dung phuong phap trong luc nén thuc hién lam
ba dot, v6i cac ban kinh hinh tru ting dan dén
ban kinh mong mudn nhu vy lwong axit ton
hon (mdi lan mat mot luong axit bén trong
giéng) nhung hiéu qua 1am sach cao hon.

Tinh toan lwong axit can thiét: Khi van tdc
dong chay cia nuée trong khe rdng cia ting
chra nudc <5 mm/s thi hién twrong dinh bam
can hoa hoc va can sinh hoc vao cac hat lam
giam thé tich cac 15 rong hau nhu khoéng xay
ra. Do d6 chi can tiy rira bang hoa chat cac 16p
s6i cat nam trong hinh tru vanh khuyén tur
duong kinh ngoai cua dng loc dén mat chu vi
ngodi ¢6 van toéc nude trong 16 rong v = 5
mmy/s. Luong axit cin dé lam sach giéng tinh
theo cong thirc sau:

V=V,+V, (m)

[ KHOA HOC

| CONGNGHE |
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Hinh 17. Hop chat Tripolyphosphat
ngdm giéng [8]

(V,: thé tich nwede chira trong giéng gom meée &
doan ong vdch nam trén éng loc va nwdc trong
suot chiéu dai ong loc; Vs: thé tich khe réng
nam trong hinh tru vanh khuyén can tdy ria)

Phwong phap sir dung tac dung nhiét:

Phuong phép nay da va dang dugc sir dung tai
My, viée str dung nay di dugc cap bang sang
ché tai My, hay con duoc goi 1a phuong phéap
AQUA-FREED.

Téac dung nhiét co thé duoc sir dung dé lam
tang hiéu qua cua cac phwong phép xt Iy bang
cac hop chat héa hoc. Nudc trong giéng dugce
bom 1én, gia nhiét sau d6 dua trd lai giéng dé
lam tang kha ning hoat dong ctia cac hop chét
héa hoc. N6 ¢o thé duwgc dung nhu mdt phan
ctia phuong phép hdn hop bao gdm nhiéu giai
doan trong viéc khoi phuc hiéu suit cua giéng
khoan. Tac dung nhiét c6 thé duoc str dung hi¢u
qua trong viéc loai bé mang bam sinh hoc khi
ma cc giai phap cac chat hoa hoc khong thé sir
dung do cac nguyén nhan vé mdi truong. Tuy
nhién, nhiét s& don vé cac két cau cua giéng khi
duoc truyén vao (theo nguyén Iy truyén nhiét
ciing gidng nhu dbi véi truyén lanh) thi chi tac
dung trong pham vi bi s¢ nhiét.

Hai tac gia Alford va Cullimore (1999) da
cong bd nhitng thyc nghiém rat hiru ich v& véan
dé nay. Va phuong phap nay ciing khong hiéu
qua néu xét trén khia canh kinh té boi viéc sir
dung nhién liéu va ning lwong dé tao ra ning
lugng dudi dang nhi¢t, tham chi n6 co théphé
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huy 16p bao vé giéng dng chongbang nhya va
cac két cau khac cua thanh giéng khoan.

Phwong phap st dung khi CO;:

Ban chit caa phuong phap nay la dung khi
CO, lanh dé lam mé rong cac mach ngﬁm
chtra nu6c va loai bd cac mang bam, cac chét
dong can trong giéng khoan khai thac nudc
ngam. Pong thoi ¢ nhirng trudng hop ma cac
chit hoa hoc bi cAm hay han ché st dung N6
con dugce biét dén véi cai tén “Phuong phap
dongbang”.

Qua trinh st dung d4 khé (CO, ¢ dang ran) dé
xir 1y cac giéng khoan da co tir rt lau & céc
nudc Bic My, viée kiém soat lidu luong va
cach thirc 4p dung van con 1a mot van dé can
giai quyét. Phuong phdp Aqua-Freed (dwoc
dat theo tén cong ty Aqua-Freed, cong ty con
cua tdp doan Subsurface Technologies Inc.,

Hinh 18. Puwa khi CO, xam nhdp vao
cdc mach nwéc trong giéng [7]

5. KET LUAN

C6 nhiéu nguyén nhan suy thoai do ndi tai ban
than cac giéng khoan ¢ khu vuc dia chat c6
thanh tao bo roi ving PBSCL ma trong qua
trinh thuc hién dé tai KHCN cap Nha nudc [5]
nhom nghién cru dd téng hop va danh ga
trong cac ndi dung da trinh bay. Céac nguyén
nhan dién hinh vé suy thoai nhu: (i) suy thoai
do tac dong cua vi sinh vat tao ra cac mang
bam ri sit, cac san pham hdn hop gin két cac
hat bun ban vo co va hiru co; (i) suy thoai do
tiac dong cua hoa hoc, lam éng chéng bing

thanh phé Rock Tavern, bang NewYork; dwoc
mo ta trong hoi nghi Mansuy vao nam 1999)
da duoc phat trién nhu mét phurong phap moéi
trong viéc su dung hiéu qua hon hop khi CO,
lanh theo mdt cach co thé kiém soat duoc.

V& tong thé, phurong phap nay bao gdm 4 bude
co ban nhu sau: (i) phun hdn hop khi CO, dé
tao thanh axit cacbonic; (ii) tiép tuc phun hén
hop CO, ¢ dang long da duoc dong lanh vao
giéng, bat dau qua trinh khudy dong va lam
dong bang, (iii) dé hdn hop xim nhip va lan
truyén vao trong nudc giéng theo thoi gian va
bét dau cac phan ung, (iv) sau mot khoang thoi
gian can thiét, cic phan ung da hoan tét, tién
hanh loai bé cic phan dong bang va lam tan
chay, lam thong thoang va giam 4p suét trong
giéng. Cudi cung co thé & dungthém cac bién
phép co hoc dé 1am tang kha nang cai tao giéng,

Hinh 19. Su khudy déng do CO, long
tao ra xung quanh giéng [7]

thép bi thung va (iii) suy thoai do tac dong
cia co hoc gdy v& Ong hong thiét bi,...
Nghién ctru sdu cac nguyén nhan suy thodi va
dua trén cac ky thudt dugc iing dung hién tai,
cac tac gia dd dé& xudt dugc mot sd cac giai
phép ky thuat dé xir 1y ning cao hiéu suét
giéng khoan trong khu vy ¢6 tang nudc ngim
nam sau va trong d6i thanh tao bo roi nhu: xir
Iy 16p soi va cat quanh giéng bi ri sét, dong
cin, 1én chit bang chdi quét; piston tao xung
dong manh cua nudc; bom hat nudc tang
cuong; hoa chét; gia nhié¢t; va khi CO,. Tét
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nhién, trong d6 c6 mot s6 giéng dwgc phan  va khong bén vitng nén phai chon giai phap
loai bi hu hong qua nang thi kho c6 thé xir  hay-tram lap giéng va khoan giéng méi thay
Iy duoc hodc xir Iy qua tén kém vé kinh phi  thé.
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