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Nguyén nhan suy thoai giéng khoan
khu vire co thanh tao bo roi vung DBSCL
va giai phap phuc hoi nang cao hi¢u suat gleng khoan

Lwong Vian Thanh’, Pham Vin Tung
Vién Ky thudt bién, Vién Khoa hoc thity loi Viét Nam
Ngay nhan bai 26/1/2018; ngay chuyén phan bién 1/2/2018; ngay nhan phéan bién 11/4/2018; ngay chap nhan ding 17/4/2018

Tém tit:

Viing Pong bang séng Ciru Long (DBSCL) ¢6 mat d song, rach day dic, nhung vao thoi diém mia khé nguon nwée
ngot cung c{lp cho smh hoat lai kha khan hiém do anh huéng ciia xam nhip méin (tlr blén) va o nhlém tir nwée phén
noi tai. Do nhu ciu cén sir dung nuéc ngot quanh ndm nén trén dia ban PBSCL c6 hang nghln gleng khoan cong
suét 16n dang hoat djng. S6 luo’ng cac gieng khoan ngay cang gia tang hang nam theo nhu cau sir dung nuwée. Tuy
nhién, dll’O’l tac dong cua cac yéu t6 nhw anh hwéng ciia man, phén, phlen sét... va cac chit hoa hoc ton tai  trong
nudéc ngam, rit nhiéu gleng khoan sau mot thoi gian dua vao sir dung da bj suy thodi, lam dnh huwéng rit16n dén kha
ning khai thac. Bai bao trinh bay mot 50 két qua nghién ctru vé€ nguyén nhin giy suy thoai do ndi tai ban than cac
giéng khoan ving dia chit c6 thanh tao b roi ciia PBSCL va dwa ra cac giai phap khoa hoc va cong nghé (KH&CN)

phut hop dé xir Iy nhaim néing cao hiéu suét khai thac cac giéng khoan nay.

Tir khéa: cai tao giéng khoan, hiéu suét khai thac, 6 nhiém nwéc ngam, suy thoai giéng khoan, thanh tao b roi.

Chi s6 phén loai: 1.7

M dau

Theo théng ké chwa ddy du tir ngudn tai lidu cap phép
khai thac cta Cyc Quan ly Tai nguyén nudc, cac So Tai
nguyén va Moi trudng, tai liéu khao sat ctia Lién doan Didu
tra va quy hoach tai nguyén nudc mién Nam, & Pong bang
Nam B9 [1] ¢6 khoang 2.420 16 khoan khai thac nuéc dudi
dat trong cac tang chira nudc dat da bo roi, 116 giéng khai
thac trong cac ting chira nude bazan cing d4 cing c6 dudng
kinh va d6 sau khac nhau. S6 15 khoan khai thac & cac tang,
phtrc hé chira nude duoc théng ké nhu sau: cac ting chira
nude Pleistocen (qpl va qp2-3) c6 432 15 khoan; cac ting
chira nude Pliocen (n2) c6 1.840 156 khoan; ting chira nudc
Miocen thugng (n13) 1a 148 16 khoan; phtic hé chira nu6e
trong cac thanh tao bazan 13 66 16 khoan; phirc hé chira nudc
trong cac thanh tao Jura Ia 50 16 khoan. Trong thuc té, s6
luong 16 khoan khai théc c6 thé con cao hon nhiéu lan do &
day chua tién hanh duogc cong tac kiém ké tai nguyén nude
dusi dat.

Sau mot thoi gian dua vao sit dung, nhiéu giéng khoan
o toe do suy thoai rat nhanh, lam cho nguén nudce khai
thac bi suy giam. Hau hét cac giéng hu hong hay bi suy
thoai ning déu bi huy bo va don vi quan ly thudng khoan

‘Tac gia lién hé: Email: thanhluong56@yahoo.com
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giéng mm dé thay thé, 1am ton kém thém chi phi. Ngoa1 ra,
cac giéng bi suy thodi va khong con duoc su dung tiém 4n
nguyén nhan giy 6 nhiém ngudn nudc ngam tang sau do c6
kha nang dan ngudn 6 nhidm tir mit dat xudng.

Hién chua c6 mot tiéu chuén, quy trinh cu thé nham
phén tich nguyén nhéan suy thoai cua timg loai giéng khoan
cling nhu cac giai phdp xur 1y thich hop. Cac giai phdp moi
chi dimg ¢ muc ding may nén khi suc rira lai giéng khoan
va str dung mot s6 loai hoa chit dé lam tan mang bam trong
cac giéng khoan suy giam hiéu suit khai thac do cic nguyén
nhan nhu dng loc bi an mon dién héa, 1ap nhét do sét, cat
min, bi dong cdn do su tich tu cta cac vi khuén hép thu sit,
mangan...

Phan tich hi¢n trang, tim nguyén nhéan suy thoai do ndi
tai cia ban than giéng khoan khu vuc PBSCL, tir d6 dua
ra cac giai phap KH&CN dé phuc hdi nang cao hiéu suét
giéng khoan cho mdi loai hinh suy thoai khac nhau 13 muc
tiéu hudng dén.

Doi wigng va phueng phap nghién ciu

Pia hinh cua ving PBSCL tuong dbi bang phang, do

cao trung binh 1a 3-5 m, ¢6 khu vyc chi cao 0,5-1 m so voi
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Abstract:

There is a high density of rivers and canals in the Mekong
River Delta, but the lack of fresh water for domestic
water supply due to the effects of salinity intrusion and
acid water from the acid sulphate soils often occurs
during the dry season. Due to the fresh water demand all
year around, there are thousands of high productivity
drilled wells in operation in the Mekong River Delta.
The number of wells is increasing yearly according to
the water demand. However, the effects of salinity, acid,
clay, and chemical materials in the ground water cause
the degradation of drilled wells. The paper has identified
the reasons for the degradation, that is, the internal
problems of wells themselves in the unconsolidated
formations in the Mekong River Delta and provided the
suitable scientific and technological solutions to improve
the well performance.

Keywords: ground water pollution, unconsolidated
formations, well deterioration, well improvement, well
pumped productivity.

Classification number: 1.7
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muc nudc bién, duoc hinh thanh tir nhimg trdm tich phu
sa va bdi din qua nhimg ky nguyén thay d6i muc nudc bién;
qua timg giai doan kéo theo sy hinh thanh nhimg gidng
cat doc theo bo bién.

Nhiing hoat df)ng hdn hop cua song va bién da hinh
thanh nhiing vat dat phu sa phi nhiéu doc theo dé ven song
1an doc theo mot sd glong cat ven bién va dat phén trén tram
tich ¢dm man triing thap nhu ving Ddng Thap Muoi, Th
giac Long Xuyén - Ha Tién, Tay nam song Hau va Ban dao
Ca Mau.

Dic diém dia chit thity van (PCTV) va tai nguyén
nwéc dwéi dit

Theo [1], dic diém BPCTV trong ving di dugec mo
ta trong bao cao thanh lap ban d6 DCTV Viét Nam ty 18
1:500.000; béo cao 1ap ban d6 DCTV Pong bang Nam Bo
ty 1€ 1:200.000 va bao céo két qua thyc hién dy an Neogen
- D¢ tir ving Dong bang Nam Bo. Béo céo thtr nhat da phan
chia ra 4 ting, phtc hé chtra nude trong tram tich bo roi
la Holocen, Pleistocen, Pliocen va Miocen. Bao cédo thur
hai phan chia mit cit PCTV trdm tich bo rdi thanh 5 tang
chira 1a: Holocen, Pleistocen gitra - mudn, Pleistocen sém,
Pliocen va Miocen mudn. Trong bo c4o phan chia dia tang
Neogen - Dé tir dya vao cdu triic dia chat Dong bang Nam
B6 bd sung thém céc tai lidu nghién ciru méi, cac tac gia da
phan chia chi tiét hon cac tram tich bé rdi thanh 8 ting chia
nudc: Holocen, Pleistocen thugng, Pleistocen trung - thuong,
Pleistocen ha, Pliocen trung, Pliocen ha, Miocen thugng va
Miocen trung - thugng.

Nhin chung, nhiing cach phan ting PCTV néu trén 1a
gidng nhau vi ciing cin cr vao dia ting, dia chit dé phan
chia ranh giéi cac ting chira nudc. Su khac nhau chu yéu 1a
vach ranh gi6i cic ting chira nudc, nguoi thi gop lai, nguoi
thi chia nho dia tAng chtra nudc ra 1am nhiéu ting chtra nude
khéc nhau; khac nhau vé cach thé hién do giau nude, chat
luong nudce trén ban do. Trén co s& cac phan chia dia ting
DCTV nhu da trinh bay ¢ trén, cac don vi chita nude trong
ving Pong bang Nam Bo dugc md ta chi tiét trong bao cdo,
trong do c6 6 tang chita nudc dang dugc khai thac sir dung
nhiéu nhit va duoc quan tric thuong xuyén bang mang ludi
quan tric qudc gia va dia phuong

Va ciing theo két qua dé tai KC08.06/11-15 [1], tong
luong tai nguyén nudc dudi dit Pong bang Nam Bo
(65.615.503,33 m*/ngay) duoc hinh thanh chi yéu tir ngudn
tich chira trong tang chtra nudc (60.527.608,33 m3/ngay),
ngudn bd cap tu nhién khong déng ké (5.087.895,00 m?/
ngdy gém: tir nudc mua, dong chay ty nhién qua ranh gidi
va tong luong bd cap tir hd Dau Tiéng). Vi vy, trit lugng
khai théc an toan phai dira vao ngudn tham xuyén giira cac
tang chira nudc trong qua trinh khai théc (bang 1).
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Bang 1. Trif lugng khai thac nudc an toan khu viic Nam B9 theo
tang chia nuéc [1].

Theo tang chia nudc

Tang  Khoi leong nwge  Khoi lwgng nwée . . Tainguyén  Lwongho  Tiem ningtai Trir hegng
. . S Khoi legng nuée "2 G 5 q i
chira  tinh trong lue, tinh dan hoi, I . tinh, Q_ (m¥ cip,Q, (m” nguyén,Q, khai thdc an
. o ; iV =V V ' X P Ve YO Y
nuge V() V,, (m) W Cid o pgy) ngay) (m’/ngay) toan, Q..

Qp3  53.675.687.559,72  1.261.378.657,65 54.937.066.217,37  5.493.706,62 549370662 1.648.111,99

Qp2-3  127.601.346.23095 145.587.87331  127.746.934.10426 12.774.693.41 2.907.000.00 15.681.693,41 4.704.508,02

Qpl  86261.089.27822  1.437.684.821,30 87.698.774.099,52  8.769.877.41  1.803.000.00 10.572.877.41 3.171.863,22

n} 115.592.772.351,33 192.654.620,59  115.785.426.971.91 11.578.542,70 468.000,00  12.046.542,70 3.613.962,81
n' 150.510.559.246,49  44.267.811,54  150.554.827.058,03 15.055.482,71 10.000,00 15.065.482.41  4.519.644,81
n’ 69.620.257381,14  23.206.75246  69.643.464.133,60  6.964.346,41 6.964.34641  2.089.303,92

Tong  603.261.712.047,84 3.104780.536,85 606.366.492.584,69 60.636.64926 5.188.000,00 65.824.649,26 19.747.394,78

Theo dia phuong

1 T e ST g T ot T i
V,m) V, () ¥, =V, ‘M wiy)  (wgly gy o Qe
ngay)
1 An Giang 14.833.857.522,04  102.935.583,80 14.935.557.590.41  1.493.555,76 1493.555,76  448.066,73
2 BR-VT 2.922.998.576,71 36.206.951,76 2.959.205.528 47 295.920,55 338.258,00 634.178,55 291.730,97
3 Bac Liéu 71.197.045.131,70  673.072.734,23 7161631429314 7.161.63143 - 7.161.631.43  2.148.489.43
4 BénTre 5.746.776.177,61 9.389.260,63 5.755.033.598,37 575.503,36 -756.703,00  575.503,36 172.651,01
5 Binh Duong 5.556.331.786,47 7.201.732,54 5.563.092.343,19 556.309,23 1313.01223  620.914,57
6 Ca Mau 54388.718.07447  556.915.611,66 54.708.737.643,40  5.470.873,76 547087376 1.641.262,13
7 Cin Tho 41.362.892.71491  538.785.099,82 41.752.539.729,65  4.175.253,97  1.509.685,00 4.175.253,97  1.252.576,19
8 Dfmg Nai 2.966.488.134,18 13.820.150,08 2.970.695.063,60 297.069,51 1.806.754,51  994.931.85
9 Dong Thap 65.504.003.106,31  257.803.515,14 65.687.036.545,99  6.658.703,65 6.568.703,65  1.970.611,10
10 Hau Giang 38.428.109.639.34  454.131.929,18 38.729.811.133,11  3.872.981,11 - 387298111 1.161.89433
11 Kién Giang 7137251754796 763.294.282,87 7187197157720  7.187.197,16 - 7.187.197,16  2.156.159,15
12 Long An 71.645.590.018,72  257.907.532,59 71.861.121.325,78  7.186.112,13 7.186.112,13  2.155.833,64
13 Soc Tring 48.797.768.659.38  581.673.520,50 49.239.934.72793  4.923.99347 492399347 1.477.198,04
14 Tin Giang 43.365.829.527,36  135.176.868,60 43.492.898.533,47  4.349.289,85 4349.280.85  1.304.786,96
15 TP Ho Chi Minh  27.957.269.918,60  177.729.281,55 28.104.978.129,75  2.810497,81  451.339.00 3.261.836,81  1.113.952,74
16 Tra Vinh 30.842.051.118,78  474.390.731,54 31218.84531998  3.121.884,53 - 3.121.88453  936.565,36
17 Vinh Long 4.788219.201,05  41.134.315,59 4.823.809.207,66  482.380,92 482.380.92 14471428
Toan DBNB 601.676.466.855,60  5.081.569.102,09  605.276.083.324,84  60.527.608,33  5.087.895,00 19.991.873,50

Ghi cha: BR-VT |2 Ba Ria - Ving Tau.
Déi twgng va phwong phdp nghién ciru

Nghién ctru duoc tién hanh trén hé théng cac giéng
khoan trong thanh tao bo roi khu vuc Nam B dugc thuc
hién trong d& tai KH&CN cip nha nuéc ma sé DPTPL.CN-
66/15 [2]. Chung toi d tién hanh d4nh gia dac diém DCTV,
dic diém ting chira nudc, ciu tric giéng khoan, hién trang
suy giam luu luogng, hiéu suit cta cac giéng khoan khai
thac. Nhiing phuong phap sau day dugc st dung trong qua
trinh thuc hién:

Khao sat thu thap thong tin, thong s6 k¥ thuat cac giéng
khoan ngoai thuc té khu vuc nghién ctru.

Str dung phuong phép do camera trong cac 16 khoan dién
hinh bi suy gidm ngudn nudc.

Phan tich nguyén nhan suy thodi giéng khoan va cin ctr
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céc bién phap k¥ thuat méi dé dé xudt cac giai phap xur Iy
cai tao cac giéng khoan da bi suy thai.

£ 2 < 2 ~
Ket qua va thao luan

Cdc nguyén nguyén nhan suy thodi do ndi tai bdn thin
giéng khoan

Suy thodi do tdc dong ciia vi sinh vdt: noi c6 ngudn nude
duéi dat nhidm phén, trong nudc cé chira sit, chat hiru co,
N va P 14 thirc 4n tot va 1a moéi trudong thuan loi dé mot s6
loai vi khuan phat trién nhu vi khuan héip thu sit, vi khuan
hép thy mangan va céc loai vi khuan hitu co khac. Céc loai
vi khuan nay trong qua trinh hoat dong sbng tao ra cac san
pham hdn hop gin két cac hat bun ban v6 co va hiru co co
trong nudc, 1am tic, chit cac khe rdng cua tang chira nudc
quanh 4ng loc va gay hién tuong an mon, ri sét, lam thoai
hoa két céu giéng. Cac hién twong suy thoai giéng do dic
tinh ciia ting chtra nudc duogc thé hién trong bang 2.

Bang 2. Mot s& hién tugng suy thoai giéng do dic tinh tang chia
nuéc [3].

Ca}l 120 fha chit ting Cic hién twgng thwdng xudt hién Gyt

chira nuée oo ’ sach
Téc do ling dong cat min sét, lang dong va

Citbdiling mang bam do hop cht sit, mangan v bit tic 2.5 nim
dovi khuan lam giam cong suat gieng, hu hai
két cu giéng

i Bit tac céc khe 10ng ciia 16p chira nudc, hu hai 6-10 nim
két céu giéng, tang lwong cit lot vao giéng
Bit téc do can hoa hoc va sinh hoc bam vao

Da voi niit né cée khe nirt va mach ho, nudc duc do sét, phu 6-12 ndm
sa, lang dong can carbonnat

Nham thach Bit téc do cin bam, sét 6-12 ndim

i Blt: tac cic khe rong do lang dong sét, bun, san 1215 nim
pham khoang hoa

Trm tich rén B1£ tac fio sat va mangan hoa tan giam cong 6-8 nim
suat gieng

. Lot cét min, phu sa, sét bit thc sinh hoc, dinh
Tram tich bo roi bam, lam tac 10 rong do ldng dong hoa hoc, 5-8 nam

phé hoai két cdu giéng

Vén dé vé vi khuan hap thu sit hay mang bam ri sit duoc
biét dén 1a mot van dé phirc tap va c6 pham vi rong. Do 1a
mot hién tuong tu nhién, cac vi sinh vat tuong tic vdi cac
kim loai va khoang chét trong méi truong xung quanh. Cac
mang bam ri sat anh huong dén giéng khoan, hé thong cap
nude trén toan thé gigi. O mot sé dia diém no co thé gay
ra nhitng thiét hai 16n nhung ¢ nhitng vung khac tac hai la
khong dang ké. Két qua khao sat do dac bang camera trong
cac giéng khoan khu vuc PBSCL thudc dé tai KH&CN ma
s6 DPTDL.CN66/15 [2] da phat hién ra hau hét cac giéng
khoan déu bi tac dong cua vi sinh vét 1am suy giam kha
ning khai thac ciia giéng khoan & cac mirc do khac nhau
(hinh 1).



Hinh 1. Mot phan clia 6ng loc da bj 1ap nhét [2].

Theo International School of Well Drilling, vi khuan hip
thu st 1a mot loai mang bam trong s6 rat nhiéu loai, bao
gbm tinh chit bun nhét tir mau vang nhat cho dén mau tring
ciia gbc lvu huynh. Mang bam mangan, thim chi nhom
cling dugc tim thay trong mot sd hé théng cung cap nudc
ngam. Méng bam sit va cac loai mang bam khéac chira cac
mang sinh hoc ma & dé c6 cac vi sinh vat con hoat dong
hodc di chét, phan vo, thin cia chung, cic chit thai bai tiét
cung cac chit khac cua qua trinh trao ddi chét ciing nhu cac
phan tir oxit, hydroxit két dinh chat vao nhau (hinh 2 va 3).

Hinh 2. Mang bam sat va cac Hinh 3. Qua trinh tao thanh
loai khac qua kinh hién vi [4].  mang bam vi sinh [4].

Céc phan tir sit thuong duge bao phi boi cac cdu tric vi
khuén bén ngoai. Tuy nhién, cac dang vi khuin hién nay bao
gém rat nhiéu loai va viéc xac dinh cu thé ching loai Ia rat
kho, tham chi mot s6 loai con chua duge dé cap trong cac
tai liéu. Nhimg mang sinh hoc nay 14 san pham ty nhién va
thong thuong chung khong c6 hai. Nhitng mang bam sat tu
nhién thuong hoat ddng nhu mot 16p loc sit so bd bén trong
giéng, do do ciing c6 thé o tac dung tich cuc trong mot sd
truong hop.

Céc yéu t6 gdy ra mang bam sit mot cach ty nhién va
bién ddi theo chiéu huéng x4u di bao gdm: viée thiét ké va
Iva chon vat liéu giéng, éng dan, 6ng loc hodc do bién phap
xtr 1y nude khong dam bao va qua trinh khai thac giéng.
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Viée thiét ké, lua chon vat liéu khong phu hop hoac sai sot
trong qua trinh thi cong c6 thé dan dén sy an mon, ting tinh
chét oxy hoa hoac han ché sy 1am viéc cua éng loc, éng dan,
khoa van va sy tham nhap cia cac loai vi sinh vat khong
mong mudn.

Suy thodi do cdc chat héa hoc: trong nude ngam c6 chira
sat vd mangan hoa tan, do van toc va 4p luc nudc quanh
giéng thay d6i, din dén hién tuong ling dong hop chit sit
va mangan. Trong thoi gian dai sir dung giéng khoan, nudc
¢6 do cing cao sé ling dong CaCO,, cac vat ligu két tia nay
s& bam quanh hat cat - so6i & thanh khe rdng dng loc gy bit -
tac giéng, 1am suy giam hi¢u suét khai thac cua giéng khoan.
Su anh hudng cua cac thong sb thily hoa dén qua trinh suy
thoai giéng duoc trinh bay & bang 3.

Bang 3. Su thay ddi cac thong so thiiy héa lam tang qua trinh
suy thoai giéng [5].

Thay dbi cc chi sb Nguyén nhan va hau qua

Thay dbi diéu kién oxy hoa khir, ap luc khi
Do hoa tan cia sit va mangan nudge. ) . 3
pH Thay d6i can bang dong cua cac hgp chat
Bicarbonnat HCO, carbonnat.
Po dan dién cua nude
Nhiét do nude

Gay thay ddi ap lyc khi giai phong CO, do
xam nhdp mdn, do nude ri qua ong véch tir
tang trén xudng.

Do mbi trudng thay déi.

Mot nguyén nhan khac xay ra kha phd bién ¢ khu vuc
PBSCL ma dé tai DPTDL.CN66/15 [2] di khao sat bang
camera va phat hién ra dugc 1a éng chéng bi thung, xay
ra voi cac giéng khoan ¢ dng chng bang thép trang kém.
Trong nudc ngam ¢ nhiéu ting nude nhiém man, cic dng
khi chéng bat budc phai ndi v6i nhau theo chiéu dai va cac
diém ndi bang duong han 1a noi d& bi an mon nhat, mic du
da c6 cac giai phap han ché an mon. Qua thoi gian, 6ng bi
an mon tao thanh 18 thung va nudc man xam nhdp vao ting
chtra nude ngot (thong ting) ciing nhu 13n vao nude khai
thac. Khi 13 thung di 16n (thuong xay ra nhiéu noi trén dng
chéng doc chidu sau giéng) va nudc nhidm min vuot qua
tiéu chuan cho phép thi ngudi str dung bat budc phai huy bo
giéng ma kho c6 thé cai tao duoc (hinh 4 va 5).

,Guj b 2.
Hinh 5. Vét thing tai mdi han
noi ong G do sau 44,92 m [2].

20,90 m [2].
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O d6i chira nuéc nam gan mat dat thi thanh phan 16p
can hoa hoc thuong lién quan dén sy ling dong cac hop
chat ciia sat nhu Fe203, F e(OH) . Nguyén nhan 1a do khi
Co, tach roi khoi nudc dudi dat va sy bio hoa khi O, duoc
cung cap tir khong khi. Nguoi ta phan biét dugc can sat boi
dic diém mau vang, lam ban tay. Su c6 mat cua n6 ¢ trong
nude duoc thé hién bang cac mang cin bam & éng thu nude
va may bom.

Suy thodi do nguyén nhdn co hoc: nguyén nhan co ban
do lya chon khong phu hop kich thudce dng loc so véi cac
d6i xung quanh. Néu kich thudc ciia 16 duc trén dng loc qua
16n va hat séi loc nguogc sé dan dén sy cat hoa giéng khoan.
Nguoc lai, néu kich thude 18 duc 6ng loc nho qua s€ xay ra
can co hoc. Theo thoi gian nhling hat cat dugc tich dong lai
ngdy cang nhiéu, tao thanh 16p cin bao quanh bé mit dng
loc, gy can tré sy van dong cua nudc dén giéng khoan. Dé
thiét ké 6ng loc va chon kich thude soi loc ngugc hop 1y, thi
viéc thir nghiém dé xac dinh thanh phan hat ctia ddi chira
nudc 1a rat can thiét.

Dudi tac dung co hoc, nudc s€ di qua 1op cat soi bao
quanh 6ng loc vao giéng co tac dung nhu qua trinh loc co
hoc, lam chat cac hat cat lai do tac dung cua dong chay va
gili cac hat bun ban trén bé mat, 1am giam kich thuéc 16
rong, sau thoi gian dai s& lam giam hiéu suét khai thac.

Mot sé nguyén nhan khac ciing thuong xay ra & khu vuce
PBSCL ma dé tai DPTDL.CN66/15 [2] da khao sat bang
camera va phat hién ra dugc 1a dng bi v& (thuong 1a ong
nhwa uPVC), c6 thé do nhiéu nguyén nhan nhu: i) Viéc dat
bom khai thac & mét vi tri 1au ngay, bom hoat dong c6 do
rung co vao thanh giéng lam hu hong dng chéng; ii) Ong bi
v ¢6 thé do qua trinh thi cong hay trong khi van hanh, dic
biét 1a cac diém ndi lam v& dng; iii) May bom chim hoat
dong qua tai tao ra nhiét d¢ cao xung quanh bom trong khi
nude khong kip 1am mat gay bién dang 6ng chong thanh
giéng.

Dé xuat cac giai phap xi Iy suy thodi nang cao hiéu suat
giéng khoan

Cdc buoc xw ly suy thodi

Sau khi xac dinh dugc nguyén nhéan gay suy thoai giéng
khoan s€ dua ra cac giai phap xt 1y suy thodi phu hop véi
timg truong hop. Mdi giai phap xir Iy nang cao hiéu sut
giéng khoan déu can trai qua quy trinh xir 1y theo cc budc
nhu sau:

Budc 1: xdc dinh cac thdng s thiét ké va khao sat hién
trang dac trung cua gleng (duong kinh 6 ong chéng, 6ng loc;
d6 sau giéng; két cdu giéng, vat liéu két ciu, luu luong, chét
luong nudc, muc nudce tinh - dong...).

Budc 2: thao d cac thiét bi khai thac bén trong giéng,
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chudn bi khong gian xir Iy théng thoang nhung tach biét,
muong dan nudec.

Budc 3: bom vét nudc 6 nhiém, vat lidu léng can, tap
chat khoi giéng khoan. Van hanh bom giéng dé dam bao
lam sach cac vat lidu lo ling c6 thé co trong nudc giéng. Co
thé khtr trang khi biét nude da bi nhidm khuan.

Budc 4: khoi phuc stra chita cac hu hai long giéng.

Budc 5: xur Iy giéng (tuy thudc va phuong phap duoc
chon).

Budc 6: tai tram 1ip miéng gleng, st dung sét sach va
xay lap hé thoat nudc xung quanh giéng.

Xuwr ly do I6p soi va cdat quanh giéng bi dong can, len
chat

Muc dich phuo‘ng phap nay la dung tac dong vat ly dé
liy di cac chat can bam trén ong giéng, ong loc, trong 16p
soi loc nguogc va trong cac khe rong cia 16p cét, san quanh
giéng dé phuc hoi lai kha ning dan nudc ban diu cua giéng.
Phuong phap nay chinh la phuong phap co hoc.

Trude tién, dung chdi quét dé lam sach cin bam phia
trong 6ng loc khi ¢ cac hat cat méic vao khe ho ciia dng loc
hodc soi chén l4p bén ngoai khe dng loc. Sau khi dung choi
quét lam thong mach rdng trong 16p cat, sét thi dung piston
de tao xung, phucng phap nay ciing duoc dua tir trén miéng
giéng xuong nham gay su x4o dong lam co gidn 16p soi va
cat quanh ong loc. Sau d6, bom rut nudc tang cuong qua
dng loc dé kéo cin bam trong cac 16p soi cat di vao dng loc.
Gan 2 mit bich, mot phia trén va mot phia duéi cua khoang
bom hut dé cho van tdc nude di qua khe 6ng loc ting gip 5
1an khi bom binh thuong. Khoang cach giira hai mit bich L,
va luu luong bom [én Q, tinh theo cong thirc:

, = Lﬁngh_:lc % &
> Qe
Trong do: L, 1a chleu dai doan dugc rua (m); L, la

ong lo
chiéu dai toan bo ctia ong loc (m); Q,, 1a Iuu luwong ggléng

dang khai thac 6n dinh (m3/h) Q, 1a lu’u luwong cuia bom
chim ding dé lam sach giéng (m*/h).

Cudi cing 1a bom nude vao va rat nudc ra trén timg
doan éng loc. Nude hodc dung dich hoéa hoc duge bom vao
budng dudi, di vao tang san va duoc rat ra ¢ budng trén.
Pé thuc hién qua trinh rira cdn c6 2 bom (borm dua nudc
sach vao budng dudi va bom rat nudc ban tir budng trén ra)
Nudc sach bom vao buong dudi co thé 1ay ngay nudc giéng
d6 hodc nudc cua gleng bén canh, nudc ban bom 1én dugc
do do duc dé danh gia két qua 1am sach. Thoi gian bom kéo
dai dén luc nudc rit ra c6 do duc béng d0 duc cua nudc khi
bom binh thudng thi chuyén sang doan khac. Cong suit ciia
bom diy va bom hit tinh theo cong thirc:
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Trong do: Q, la cong suat bom can chon (m/h); Q,la
cong suat dang khai thic cua doan ong loc (m/h); d, 1a
duong kinh ngoai cua ong loc (m); d, 1a duong kinh hinh
tru tao bai 16p soi cat bao quanh dng loc can phai rira (m).

Qs

ong loc

Qk: = Ld:a!: X

V6i Q, 1a luu luong giéng dang duogc khai thac (m3/h);
Ly 18 chleu dai doan 6ng duoc rira (m); Lo “1a chiéu dai

toan bo cua éng loc (m).

Bom cdp nudc hodc héa chat xudng nén dung bom
piston vi ap lyc day thuong khong du doan trude dugc.

Xur ly suy thodi do tac dong ciia hoa hoc va sinh hoc

Pé xir Iy nang cao hiéu suat giéng khoan bj suy thoai do
tac dong cua hoa hoc va sinh hoc, g1a1 phap truyén thong 1a
sir dung phuong phap hoa chat dé tiy rira. Ngoai ra c6 thé
st dung phuong phép tic dung nhiét va CO,.

Phuwong phdp sit dung héa chat: céc loai axit manh
thuong duge sir dung nhiéu hon so véi cac hop chat hoa hoc
khéc do tinh chét khir manh. Bién phap nay phi hop cho cac
giéng bi suy giam hiéu suit do cac nguyen nhan nhu mang
bam ri sat, dong can trén cac bd phan giéng khoan. Viéc su’
dung axit can phai xem xét dén cac khia canh khac nhau vé
muc d6 an toan khi str dung, huéng dan sir dung, quy trinh
sir dung cac san pham d6 sao cho dam bao cac yéu cau dat
ra. Viéc khong tuan thu cac quy dinh dat ra khi sir dung céac
san pham nay c6 thé gy ra nguy hiém cho chinh nguoi sir
dung céc chit hoa hoc d6, cho ngudi st dung nudc giéng
khoan vao sinh hoat va cho mdi trudng nudc dudi dat.

D3 c6 nhibu tai liéu trong va ngoai nudc nghién clru tac
dung cua céc loai hoa chit khac nhau dén qué trinh hoa tan,
phan tan cac loai cin ban trong giéng. Cac chat hoa hoc
duoc str dung la khac nhau cho ting loai mang bam, véi cac
ndng do va cach thirc str dung ciing nhu quy dinh an toan
phi hop véi cac héa chat d6. Mot s6 loai hoa chét da dugc
str dung & cac nudc trén thé gidi nhu Anh, Phap, Dirc, My
va phu hop véi didu kién str dung ¢ Viét Nam nhu sau:

- Cin lang dinh bam 1a phu sa, nhom két tia véi 1an
can sinh vat: dung céc hgp chat muodi cua axit photphoric
(H,PO,) nhu NaszPzO va Na4P207, nong do dung dich
15%, thoi gian tiép xtic 6-12 gio.

- Can dinh bam la sit, mangan va cin sinh hoc: dung
axit HCI ndng d6 0,1M, pH < 1, thoi gian tiép xtic 4-6 gio,
sau d6 phai bom rua ngay, néu dé pH > 2 c6 kha nang gay
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Khoa hoc Tu nhién n—

dinh bam lai.

- Can lang dinh bam c¢6 ngudn gde tir sunphat cua kim
loai, sin pham cua H_S: c6 thé dung cac loai axit nhu H,SO,
va HCL

- Trong nudc cd chira sit, mangan: co thé s dung
mot trong ba hop chit cua polyphosphat 14 pyrophosphat,
tripolyphosphat va metaphosphat natri. Trong 3 hop chat
nay, trlpolyphosphat 1a t&t hon ca vi ¢6 hiéu qua cao hon
va chi can ding véi liéu luong it hon so véi 2 loai con lai.

- Can ling dinh bam c6 ngudn goc tr CaCO,, CaSO,
do nuéc ctng sinh ra dung axit HCI, néu tang ngam nudc
la dé voi phai dung axit hitu co nhu photphoric hodc citric
(CH,0,), sunphamic (NH,SO,H) vi axit H,SO, va HCl c6
kha nang hoa tan da voi.

- Trong ting chira nudc cudi soi la da nit né, khong c6
sét, mangan, c6 chét hitu co hoa tan, thuong can dinh bam
lam bit tic dng loc 1a cac loai cin vi sinh: ding chét tiy rira
1a nudc zaven NaClO véi nong d 2 gam clo hoat tinh cho 1
lit dung dich. Thoi gian tic dung tiép xtc 1a 4-6 gid, sau d6
phai bom rira v6i luu luong gap 1,5 1an luu lwong khai thac.

Phuwong phap s dung tac dung nhiét: phuong phap nay
da va dang duogc sir dung tai My (da duoc cap bang sang ché
tai My, hay con duoc goi la phuong phap OH).

Tac dung nhiét co thé duoc su dung dé lam tang hi¢u
qua clia cac phuong phéap xtr Iy bang cac hop chat hoa hoc.
Nude trong giéng dugc bom 1én, gia nhiét, sau d6 dua tro
lai giéng dé 1am ting kha ning hoat dong cua cac hop chét
hoa hoc. N6 ¢6 thé duoc dung nhu mot phan cia phuong
phép hon hop bao gom nhiéu giai doan trong viéc khoi phuc
hiéu suat ctia giéng khoan. Tac dung nhiét c6 thé dugc sir
dung hi¢u qué trong viéc loai bd mang bam sinh hoc khi
ma cac glal phap hoa hoc khong thé st dung do cac nguyen
nhan Ve moi truong. Tuy nhién, nhiét s& dén vé cac két ciu
ctia giéng khi duogc truyén vao (theo nguyén 1y truyén nhiét
cling gidng nhu dbi véi truyén lanh) thi chi tic dung trong
pham vi b s6c nhiét.

Phuwong phap su dung khi CO,: ban chat ctia phuong
phap nay la dung khi CO, lanh aé 1am mé rong cac mach
ngam chua nuéc va loai bo cac mang bam céc chét dong
cin trong giéng khoan khai thac nude ngim. N6 con dugce
biét dén véi cai tén “phuong phap dong bang”.

Qua trinh st dung da kho (CO, ¢ dang ran) dé xur ly cac
giéng khoan d c6 tir rit lau & cac nude Bic My, viéc klem
soat lidu luong va cach thirc 4p dung van con 1a mot van dé
can giai quyét. Phuong phap Aqua-Freed (duoc md ta tai
Hoi nghi Mansuy nim 1999) da dugc phat trién nhu mot
phuong phap méi trong viéc str dung hiéu qua hdn hop khi
CO, lanh theo mt cach ¢6 thé kiém soat dugc.



s Khoa hoc Tu nhién

V& téng thé, phuong phap nay bao gdm 4 budc co ban
sau: i) Phun hon hop khi CO, dé tao thanh axit cacbonic;
i) Tiép tuc phun hon hop CO, ¢ dang long da dugc dong
lanh vao gleng, bit dau qua trlnh khudy dong va lam dong
bang; 111) Dé hon hop xdm nhap va lan truyén vao trong
nude giéng theo thoi gian va bit ddu cac phan tmg; iv) Sau
mot khoang thoi gian can thiét, cac phan ung da hoan tat,
tién hanh loai bo cac phan dong bang va lam tan chay, lam
thong thoang va giam 4p suét trong gleng Cubi cing co thé
ap dung thém cac bién phap co hoc dé lam ting kha ning
cai tao giéng.

Két luan

C6 nhiéu nguyén nhan giy suy thoai cac giéng khoan
& khu vuc dia chit c6 thanh tao bo roi vung PBSCL. Cac
nguyén nhan dién hinh vé suy thoai ¢6 thé ké dén nhu: i)
Suy thodi do tdc dong cta vi sinh vat tao ra cac mang bam
ri sét, cic san pham hdn hop gén két cac hat bun ban vo co
va hitu coj; ii) Suy thoai do tac dong ctia hoa hoc, lam dng
chdng bang thép bi thing; iii) Suy thoai do tic dong cia co
hoc gay v& dng, hong thiét bi. ..

Nghién cilru sau cac nguyén nhan suy thodi va dua trén
cac ky thuat dugc Gmg dung hién tai, dé xu ly nang cao hi¢u
suét giéng khoan trong khu vuc c6 tang nude ngim nam sau
va trong ddi thanh tao bo rdi co thé sir dung cac bién phap
nhu: xir 1y 16p s6i va cat quanh giéng bi ri sét, dong can, 1én
chit bang chdi quét; piston tao xung dong manh ciia nudc;
bgm nﬁt nudc tang cuong; hoa chét; gia nniét; khi CO,. Mot
s0 giéng bi hu hong qué nang kho c6 thé xu ly dugce hoac
xtr Iy qué ton kém vé kinh phi va khai thac khong bén viing
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thi nén chon giai phap huy - tram lap giéng va khoan giéng
moi thay thé.

Vi két qua nghién ctru va khao sat budce dau cac giéng
khoan & khu vuc dia chat c6 thanh tao bo roi vung PBSCL,
cac tac gia da xac dinh cac nguyén nhan chinh gay suy thai
giéng khoan va dé xuit duoc nhiing giai phap ky thuat phu
hop nham cai thién luu luong phuc vu cap nudc sinh hoat
cho nhitng ving kho khan vé& ngudn nudc cia PBSCL. Két
qua bai bao la co s¢ tham khao cho cac co quan quan ly va
don vi cip nudc tap trung trong cong tac duy tu, bao dudng
va khai thac ngudn nudc ngdm viung DBSCL cho cép nuéc
sinh hoat va gop phan thyc hién tdt cac tiéu chi ciia Chuong
trinh myc tiéu qudc gia vé xay dung nong thén mai.
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