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Tom tat:

Ngudn nuée khoang nong (NKN) khu vye Dong Nam tinh Bac Liéu (nay thugc tinh Ca Mau) dwgc phan bo c6 quy
luit trong moi lién quan nguon goc V0’l cac nguon dia nhiét va cac dit gy sdu trong lich sir phat trién ciia bén triing
Kainozoi Ciru Long. Dinh danh nguon NKN: nuéc khoing thlen nhlen, khoang hoa thap, radon, radi, nong. NKN khu
vwe Dong Nam tinh Bac Liéu cé chit lwgng tot, dap @ng nhu ciu in uong, déng chai va ngim tam. Ngoal ra, day la loai
NKN c¢6 tinh doc dao trén lanh thé Viét Nam, voi do pH cao, thugc nguon NKN thién nhién co tinh klem, dwgc xem la
m¢t loai hinh tai nguyén tw nhién mang tinh déc thu, cé thé dugc khai thac phuc vu phat trién du lich. Véi dac diém
phéan b6 nguon NKN ¢ cum Hung Hi (d9 siu 100-120 m) va Vinh Trach Péong (d9 siu 105-120 m) thudc khu vire Péng
Nam Bac Liéu, nguon NKN kiém thién nhién cé chit lwong tét va nhiéu dic tinh wu viét, cAn dwge tiép tuc quan tim
nghién ciru va sit dung hop ly.

Tir khda: nwée khoang kiem, nwéc khoang kiém thién nhién, nwéc khoang nong, nwéc khoang thién nhién, nwéc kiem.
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Abstract:

The hot mineral water sources in the southeastern region of Bac Lieu province (now is Ca Mau province) are distributed
systematically, linked to their origins with magma heat sources and deep faults in the development history of the Cuu Long
Cenozoic basin. Identification of hot mineral water sources: natural mineral water, low mineralisation, radon, radium, hot. The
hot mineral water in the southeastern region of Bac Lieu province has good quality, meeting the needs for drinking, bottling,
and bathing. Additionally, this is a unique type of hot mineral water in Vietnam, characterised by its naturally high pH, making
it an alkaline natural hot mineral water source, which can be exploited for tourism development. With the characteristics of hot
mineral water distribution in Hung Hoi cluster (at a depth of 100-120 m) and Vinh Trach Dong cluster (at a depth of 105-120
m), the natural alkaline hot mineral water sources have good quality and many superior characteristics, highlighting its value
and the need for further research and rational use strategies.
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1. Dt van de

Nudc khoang nong (NKN) va nude kiém ty nhién 1a mot loai
tai nguyén khoang san c6 nhiéu tng dung trong doi song. Hién
nay, didu kién nén kinh té ca nudc ndi chung va Bac Liéu noi riéng
dang phat trién, mc séng ngay cang tot hon, nguon NKN 1a mot
trong c4c ngudn tai nguyén 6 gia tri sir dung.

Quy dinh vé Phan cép trir lugng va cép tai nguyén nudc
khoang, nudc nong thién nhién ndm 2014 cta B9 Tai nguyén va
Moi truong (nay 1a Bo Nong nghiép va Moi truong), “ngudn nudc
khoang thién nhién” la nudc thién nhién dudi dat duoc thanh tao
va chira trong mat cdu trac dia chit co dic diém dia chét, dia
chit thity van thuan 1¢i cho viéc hinh thanh, tich ty, van dong cua
nudc; co thanh ph?m khoang chét va c4c tinh cht hoa hoc, vat ly,
vi sinh, d¢ tinh khiét nguyén thuy on dinh theo thoi gian, dap tmg
tiéu chuan, quy chuan ky thuat Viét Nam hodc tiéu chuan nudc
ngoai dugc phép ap dung tai Viét Nam. Nguon nude nong thién
nhién 1 nudc thién nhién dudi dat dugce thanh tao va chira trong
mdt cau tric dia chit co dic diém dia chat, dia chat thity van thuan
loi cho viéc hinh thanh, tich ty, van dong clia nudc; co nhiét do
16n hon hogc bang 30°C, dap tmg tiéu chuan, quy chuan ky thuat
Viét Nam hodc tiéu chudn nudc ngoai duoc phép ap dung tai Viét
Nam [1].

Theo céc nguon tai lidu, nude kiém alkaline (alkaline water) la
loai nude co do pH cao (pH>7), ¢6 ngudn gdc tu nhién hodc nhin
tao. NKN kiém thién nhién 1a mot loai nude co nguon gbc dia cht,
dap tmg duoc yéu cau chit luong ciia nude khoang, ¢o do pH tu
nhién trén 7, nhiét do trén 30°C [1].

Céc két qua nghién ctru ciia dé tai khoa hoc va cong nghé cip
tinh “Nghién ciru, xdy dyng co s¢ dir li¢u vé tai nguyén du lich
phuc vu phét trién bén vimg du lich tinh Bac Liéu” lan dau tién
ghi nhan va mo ta & mot so 16 khoan cta cac ho dan khu vue bong
Nam tinh Bac Liéu. Bai viét cung cdp cac thong tin bude dau vé
ngudn tai nguyén thién nhién rat ¢6 gia tri cia Bac Liéu (nay thue
tinh Ca Mau) trén co so tong hop céc két qua nghién ctru ctia dé tai
va cac ngudn tai liéu khac.

2. Phuong phap nghién ciiu
2.1. Phuwong phadp khdo sdt thuc dia

Tién hanh cac 16 trinh khao sat dia chat thuy vin, nghién ciru
cac nguén xuat 10 NKN nhén tao, xéc dinh dic diém cac thanh tao
dét da, trong 6 gdm céc 16 khoan ciia ngudi dan va cac tram cap
nude thude Trung tdm Nudce sach va V¢ sinh mdi truong ndng thon
tinh Bac Liéu.

2.2. Phwong phdp ldy va phén tich méu

Quan tric va léy cic mau nudc trong cac nguén xuét 10
NKN nhan tao; bom thi nghiém xac dinh luu lugng, mic ha
thép muc nudc, quan sat va xac dinh nhiét do, pH; giri mau dén
cac phong thi nghiém phén tich cac chi tiéu theo cic quy chuin
vé NKN, nuéc in uéng va sinh hoat, nudc dong chai, nude
phuc vu ngdm tam.
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2.3. Phwong phdp thu thdp, téng hop tai liéu

Thu thap céc tai liéu nghién ctru va thong tin trong quaé trinh
diéu tra khao sat, nghién ctru, thi nghiém thiy van, cac két qua
phan tich chit luong nude. Cac tai liéu thu thap chu yéu thudc du
an diéu tra, tim kiém ngu?)n nude dudi dat tai cac vung nii cao,
ving khan hiém nu6c tinh Bac Liéu thudc Chuong trinh: Diéu
tra, tim kiém ngudn nudc dudi dit dé cung cap nude sinh hoat & cac
ving ndi cao, ving khan hiém nu6c nam 2020; cac ngudn tai liéu
trong Danh ba cac nguon nude khoang & nude nong Viét Nam [2].

2.4. Phwong phdp tong hop, so sinh va danh gid

Téng hop cac ngudn dit ligu; tap hop, thong ké két qua phan
tich, so sanh véi cac tiéu chudn, quy chuan danh gi4 chat luong
theo muc dich sir dung. Céc quy chudn 4p dung gdm: Thong tu sb
52/2014/TT-BTNMT cua B¢ Tai nguyén va Moi truong, dinh danh
cac nguon NKN; QCVN 6-1:2010/BYT va QCVN 01-1:2018/
BYT.

< L -
3. Ket qua va ban luan

3.1 Vi tri dia Iy, lich s nghién ciru, hi¢n trang s dung
nguon nuwdc

3.1.1. Vi tri dia ly: Khu vuc nghién ctru c6 dién tich khoang 250
km?, phan bé trén 3 dién tich thudc dia ban xa Hung Hoi (huyén Vinh
Loi, trudc sat nhap), trung tm TP Bac Liéu (trudc sap nhap) va xa
Vinh Trach Dong (TP Bac Liéu, trudc sap nhap) (hinh 1). Pay 1a 3
khu tap trung cac nguén NKN, trong d6 hai khu thude xa Hung Hoi
(Vinh Loi) va khu Vinh Trach Pong (TP Bac Liéu) do nhom tac gia
lan dau tién phat hién va mo ta.
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Hinh 1. Vi tri dia ly khu vwc Bac Liéu va phan bé cac nguén nwéc
khoang néng kiém (trwéc sap nhap).
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3.1.2. Lich sur nghién curu: Trong Danh ba NKN [2] trén dia
ban tinh Bac Liéu, d4 ding ky 4 nguén NKN gom:

(1) Nguon nuéc Bac Liéu 2, 16 khoan LK2 phat hién sém
nhit vao nam 1975, nim trén khu nha khach tinh thuoc TP Bac
Liéu. Nude tw chay tir 16 khoan sau 150 m, luu lwong 1,5 Us.
Céc tinh cht vat 1y cua nudce: trong, khong vi, hoi lg, nhiét d§
39°C, pH 7,5, do khoang hoé 1.197,83 mg/I (tong ion).

(2) Nguon Bac Liéu 1, 16 khoan 9597 - II phat hi¢n nim
1982, trong 16 khoan sau 300 m khu vuc TP Bac Liéu. Luu
lugng 8,46-10 1/s, d6 ha thép muc nude 13,45-17,05 m. Cac
tinh chat vat ly: trong, khong vi, nhat, nhiét do: 37°C, pH 8,2,
do khoang hod 995,9 mg/l.

(3) Ngudn Bac Liéu 3, 16 khoan 1P ciing duoc phat hién
nam 1982. Cac tinh chit vat ly: trong, khong mui, khong vi,
hoi lg, nhiét d¢: 37°C, pH 7,5, d6 khoang hoa 1197,83 mg/l
(tong ion).

(4) Nguon NKN Phudc Long trén dia ban thi trin Phudc
Long, huyén Hong Dén. Phat hién nim 1997, nu6c xuat hién
trong 16 khoan sau 258 m, luu lwong 24,3 I/s, d6 ha thép muc
nuée 4,95 m. Céac tinh chat vat ly: trong, khong vi, nhat,
nhiét do: 37,5°C, pH 8,05, d6 khoang hoa 615 mg/l (can kho).
Cac diéu tra chi tiét cho thy, ci 4 nguon NKN néu trén déu
chua duoc khai thac str dung.

3.2. Dic diém dia chit va dia chit thity vin

3.2.1. Déc diém dia chdt: Cau tric dia chat khu vue Bac
Liéu (hinh 2) dén chiéu sau 600 m, bao gom cac tram tich
Kainozoi.
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Hinh 2. Mat cit dia chat thay vin khu ve TP Bac Liéu (trwdc sap
nhap.

Cac tdng tram tich Kainozoi 19 ra trén bé mat dia hinh hién
dai: Toan bd bé mit dia hinh hién dai phan bd cac trAm tich
Pleistocen thong thuong, hé ting Long My (amQ’Im) va céac
tram tich Holocen thong trung-thuong Q). He tang Long
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My phéan bd ¢ khu vuc huyén Gia Rai va Vinh Loi. TP Bac
Liéu gdm sét bot, cat xam tring, sét bot cat loang 16 phan 16p
Xién, sét bot loang 16 bi laterit hoa tudng song - bién, tong chidu
day vao khoang 29 m. Trim tich Holocen §Q22'3) chiéu day tir
1-2 dén 4-5 m, chiém dién tich 16n nhat gom cat pha, sét pha
va sét tudng song bién, bién - dim lay, song - dam lay va tudng
bién. Py 1a tram tich khong chira nudc. Riéng cac con cat ven
bién (mQ,’) c6 chira nuéc, nhung véi luu lugng nho, c6 thé
khai thac phuc vu quy mé hd hay cum dan cu.

Cdc tram tich Kainozoi nam phia duwdi t&ng phii dén dé sau
600 m: Tt dudi 1én trén, duge rno ta trong hé¢ tang Phung H1ep
N, ph) hé ting Can Tho (N ct) hé ting Nam 2C3an (N, nc)
hé tang Ca Mau (Q cm) hé tang Long Toan (Q 1), he tang
My Tho (Q, mz) va he tang Long My (Q lm) [3]. Mu:c do bién
d6i hau s1nh cla cac tang dat khong dong deu Hé tang Phung
Hiép va hé tang Can Tho nam dudi cing, gom céc cat két, bot
két, sét bot két bién ddi hau sinh dén giai doan Diagenesis s6m
(thanh d4 s6m). Cac tang nam trén, gdm céc trAm tich cat, bot,
sét, cac thau kinh cuéi, san bo roi chua gan két. Riéng hé tang
Long Toan (Q, " 1f) ¢6 thém cac 16p hodc théu kinh thyc vat hoa
than bun quy mé nho.

T 5ng da mong truoc Kainozoi: Trén dia ban tinh Bac Liéu
chua ¢6 16 khoan sau nao gip ting da mong trudc Kainozoi.
L4 khoan LK.216 trén dia ban huyén Nam Can (Ca Mau, trudc
sap nhap) do sau 415 m gdp da granit & d¢ sau khoang 370 m.
Trén vung ddo Hon Khoai, cdch TP Bac Liéu khoang 130 km,
khu vyc Con Bao cach TP Bac Liéu khoang 120 km 1 ra cac da
granit biotit va granit hornblende phic hé Pinh Quan. Céc tai
liéu vira néu cho théy, mong két tinh cua khu vuc Bac Liéu va
Dong béng Nam B6 ¢6 dic diém tuong tu nhu dia khoi Pa Lat.

3.2.2. Pgc diém dia chat thiy van: Theo két qua nghién
ctru didu tra, tim kiém ngudn nuéc dudi dat tai cac ving nui
cao, ving khan hiém nudc ciia Trung tim Quy hoach va Diéu
tra tai nguyén nudc Qudc gia nam 2020 [4], trong viing ¢b cac
tang chira nudce 16 hong xen k& vai cac ting cich nude. Thanh
phan thach hoc cta cac ting chira nuée gom céc trim tich hat
tho, cudi, san, cat; cac t?mg cach nudc gom sét, sét 1an bot va
sét cat. Trén dia ban tinh Bac Liéu, da xac dinh 5 tﬁng chira
nude 16 hong, gdm: Pleistocen trén (qu) Pleistocen giira - trén
(qp,.,), Pleistocen dudi (qp,), Pliocen gilta (n,’), Pliocen dudi
(n,"). Tang chtra nuéc Ple1stocen trén (qp3): phan bé cuc bo,
trén tong dién tich 150,48 km?, khong 16 ra trén mat, bi thanh
tao rat nghéo nudc Pleistocen thuong (Q,) pht tryc tiép lén
trén, chiéu sau theo 16 khoan tir 34,0 dén 86,0 m (trung binh
56,1 m). Céc két qua phan tich cho thay, day 1a ting nudc man.
Téng chtra nude Pleistocen gilta - trén (qp, ,): phétn b6 rong
khap khu vuc, chiéu sau theo céc 16 khoan tir 70,0 dén 124,0 m
(trung binh 85,0 m), chit lwong nudc tét, sir dung lam nude dn
udng va sinh hoat. Tang chira nudc Pleistocen dudi (qp,): cling
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phan bd rong khip trén toan tinh, chiéu sau theo cac 16 khoan
tir 122,0 dén 161,0 m (trung binh 130,6 m), chat lwvong nudc
t6t. Hién da c6 nhidu giéng khoan sdu, khai thac s dung tang
chira nudc nay phuc vu an udng sinh hoat. Tang chira nudc
Pliocen gifta (n,?): phan b6 rong khip khu vuc, chiéu siu theo
cac 10 khoan khai thac tir 169,0 dén 198,0 m (trung binh 183,65
m), nudc nhat, chat lugng t6t, c6 thé sir dung cho an uéng, sinh
hoat. Tang chtra nudc Pliocen dudi (n,'): phan b6 kha rong,
mtrc d6 chira nu6e tir trung binh dén kha gidu, chiéu siu theo
céc 18 khoan khai thac tir 261,4 dén 354,0 m (trung binh 307,7
m), chat lugng nuée khong dong déu, da sé cac 16 khoan déu
dat yéu cau cho an ubng va sinh hoat.

3.3. Dac diém cdc nguo“‘n nuwoc khoang nong khu vuc

S6 liéu bang 1 cho thay, cac ngudn NKN déu dugc phat
hién trong cac cong trinh khoan sau; chidu sdu phan bd tir 105
dén 300 m, nhiét do dao dong trong khoang 33-39°C. Ba 16
khoan trong cum Trung tdm TP Bac Liéu (sé thortw 2,3 va4
bang 1) dugc tham khao tir Danh ba NKN, nam trong khu dan
cu, déu chua duoc khai thac sir dung. Sau 16 khoan con lai, méi
dugc mo ta va phan tich, dang dugc khai thac st dung phuc vu
cho &n udng va sinh hoat.

3.3.2. Bdc diém chdt heong cdc nguon nieée khodng nong:
Cac két qua phan tich cac ngudn NKN khu vuc Pong Nam Bac
Liéu tir cac ngudn tai liéu tong hop tai bang 2.

Bang 2. Téng hop cac két qua phan tich chat lwong nguén nwéc
khoang néng kiém khu vwrc Déng Nam tinh Bac Liéu.

Déng Nam tinh Bac Liéu LK95971 LK2 LKI1P BL272 BLI3
, , . \ 5 PR ; . Vinh
3.3.1. Déc diém phan bé: Ngoai 4 ngudn NKN di duge 1 Thones Do %’)’;’3”";%"1’" Trach Z’f?'f*
< , T L ac Licu 3 oi
dang ky trong Danh ba NKN Viét Nam [2], trong qua trinh Ding**
trién khai d¢ tai “Nghién clru, xay dung co s¢ dit ligu ve tai | pH i 8,2 1515 1500 746
nguyén du lich phuc vu phat trién bén viing du lich tinh Bac 2 Chis6 pemanganat mg/ 365 34
Liéu”, nhom tac gia di khao sat bd sung mot s ngudon NKN ne chit in he
T % R £ me N guo s 3 Tongchitrnbéatn 10045 10117 1076 648 54
mai ¢ khu vuc x8 Hung Hoi va Vinh Trach Dong. Vi tri cac (TDS)
nguon NKN Dong Nam Bac Liéu dugc tong hop trén hinh 1. s 22 chn)g t0ng 50 (tinh theo g T
, r \ 3
Theo khong gian phén bo, nhén thay c6 3 cum NKN, gom 5, (NH, tihtheo) g Q0 <00l
cufn @ng tim TP B%(.: L1€1A1, cu~m Vlnh T{@Ch Dor:g TPAB?C 6 Nitrit (NO,) (tinh theo N)  mg/! 001 <001
Liéu va cum Hung Hoi huyén Vinh Loi. Bang 1 thong ké cac N P
X n A 1trat ) (tinh theo m| b ,
ngudon NKNK Dong Nam Bac Liéu. ?
. . . §  Clorua(Cl) mgl 15598 21475 1482 436 3757
Bang 1. Thong ké cac dir liéu vé nguon nwéc khoang néng khu :
vwc Déng Nam tinh Bac Liéu. 9 Sulfat(S0.) mgl 20,0 10410 1027 2688 2654
10 Xianua (CN-) mgl <0002 <0,002
a b A e Hiéﬂ A 5q
Tr  1ennguon Y H D0t DiRdp o Newatil 1 Asen(Ay) mgl 0,001 <0001 <0001
NKN (m) (°C) liéu
dyng 12 Cadimi (Cd) mg/ <0,0006 <0,0006
Cum Hung Hi 13 Chi(Pb) mg/l <0,004 <0004
I BLI3 583.930 1032472 05 115 35 Anubng  Détai 14 Crom VI(CGr) mg/l 0,003 <0,003
Cum trung tim TP Bac Liéu 15 Dong((w) mg/ <l <l
Kiinest Dunhh 16 Kém(Zn) mg/ Q1 <l
ong su ann ba
2 LK9597 579622 1028255 06 300 39 dng NN 17 Mangan (Mn) el Q04 <0004
3K 9775 108100 06 150 3% N Ei“(“Nh b 5 g mgl UL
19 Sit(Fe) mgl Q1 <01
Danh ba
4 LKIP 579.624 1027487 06 3 M NKN 20 Natri (Na) mgl 0945 B0 203 3T 349
Cum Vinh Trach Ding 2 Kali(K) mg/ 163 93 17 13
e : 2 Magie (Mg) 30,04 Bl 2528
5 BL2TI 583276 1020591 2 120 34 Anubng  Détii :
23 Tong phenol mg/l KPH KPH
6  BL2 584783 1022123 - 0 ¥ M Dé tii % Colbom i o
7 BL2M4 587603 1022789 - 05 35 Mt Dé tii % E coli MPN/100 ml KPH  KPH
8§ BL276 SS7845 102130 1 15 33 Nt D ti % Nhiérd (0 302 o 3
9 BL2T 88473 1021373 | 120 34 Nt Phtii H.M. Tho (2019) [5]; **Peé tai lay mau va gi phan tich tai Vién Khoa
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Cdc chi tiéu thanh phan héa hoc thong thiong: Bao gdm céc
chi tiéu mau séc, do duc, mui vi, pH, téng chét rén hoa tan (TDS);
céc cation Na', K', Ca*', Mg*, Fe™; cdc anion Cl, HCO*, SO %,
CO, tu do, tong do cing. Hinh 3 trinh bay thanh phan hoa hoc
cua cac nguon NKN khu vuc nghién ctru trén bieu do Piper. Co
thé thdy rang, thanh phan hoa hoc ciia cic miu ldy & cac didu
kién va thoi gian khac nhau, nhung phan b6 tap trung trong truong
bicarbonat Na-K va clorua Na-K; kim loai kiém (Na va K) c6 ham
luong vuot trdi so v6i kim loai kiém thd (Ca va Mg); cc nguon
nude khong bi pha tron va khong bi bién dong theo thoi gian.

Nuoc_Khoang_BacLieu Piper - Ca/Na+K/Mg/HCO,+CO,/CliSO,
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Hinh 3. Biéu dé Piper cac ngudn nwéc khoang néng khu ve BDong

Nam tinh Bac Liéu.
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Pinh danh nguon NKN: Theo Thong tw sb 52/2014/TT-
BTNMT cua By Tai nguyén va Moi truong, dinh danh cac nguon
NKN khu vyc Dong Nam tinh Bac Liéu la NKN thién nhién,
khoang hoa vira (bang 3). Céac két qua phén tich cho thiy, hdu hét
cac ngudn NKN déu ¢6 do pH>7, ham luong tong kidm (Na+K)
dén trén 345 mg/l. Do d6, dinh danh day du 1a NKN kiém thién
nhién khoang hoa vira.

Bdnh gid kha nang sir dung cdc nguon NKN kiém thién nhién
khodng héa vira lam niée uong déng chai va dn uong: Céc két
qua phan tich cho thy, cum nu6c khoang nong kiém Hung Hoi
va Vinh Trach Pong (BL13 va BL 271) déap ung cac chi tiéu theo
QCVN 6-1:2010/BYT va QCVN 01-1:2018/BYT; céc chi tiéu déu
nim trong ngudng cho phép; d6 pH>7,0. Cac nguon NKN hién
hitu trong cum Hung Hoi va Vinh Trach Déng du tiéu chudn lam
nuée udng dong chai va n udng.

Riéng cum trung tdm TP Bac Liéu, theo Danh ba NKN, cac
mau phan tich ¢6 TDS kha cao, trén 1000 mg/l, vuot ngudng gisi
han cho phép.

Bdnh gid kha ning sir dung cdc nguon muée khodng néng kiém
thién nhién khodng héa vira cho ngdm tam, nghi dwdng: Theo tiéu
chuén tam thoi NKN chita bénh Viét Nam ap dung tai Hoi déng danh
gi4 trit luong khoang san [1], giéi han dui ciia mot sb chi tiéu cua
nudc khoang chita bénh nhu sau: dd khoang hoa >1000 mg/l; khi
CO, tu do>500 mg/l; tong H,S+HS>1 mg/l; ndng do H,Si0,>50
mg/l; Fe+Fe”>10 mg/l; As>0,7 mg/l; Br>5 mg/l; [>1 mg/l; Rn>1
nCi/l; Ra>10"" g/l va nhiét do >30°C. Theo d6, cic nguon NKN kiém
cum Trung tim TP Bac Liéu dép tmg dong thoi cac chi tiéu nhiét do
va tong khoang hoa; cic nguén Hung Hoi va Vinh Trach Pong chi
dap ung chi tiéu nhiét d¢.

Bang 3. Dinh danh ngudn nwéc khoang néng Déng Nam tinh Bac Liéu theo Théng tw sé 52/2014/TT-BTNMT.

LK LK LK i
TT  Chitiéu dinh danh ﬁ,“;ﬁ'ﬁ'ﬁ?};'ﬁﬁg T 959711 2 1P BLam BLI3 fi(::ﬂ‘l"g‘:‘a
Cum trung tim TP Bac Liéu** Vinh Trach Dong** Hung Hpi**
<50 Rég thép
1 Téng chit ran hoa tan (TDS) :2805 (])(5)00 I}f 1024,5 1011,7 1176 648 542 Vira
>1500 Cao
2 Khi CO, ty do (hoa tan) >500 mg/l NK carbonic 0,58 1,18 2,2 95,24 76,42
3 Téng ham lugng (HS+HS) > mgl NK sulphua 0,41 0,56 0,11 0,08 0,14
4 Ham lugng (H,Si0,") >50 mg/l NK silic 13,42 10,13 22 1,12 0,91
5 Ham lugng (Fe* + Fe™) >10 mg/l NK st 0,81 1,09 0,097
6 Ham lugng (F) >1,5 mg/l NK flo 0,05 0,07 0,22
7 Ham lugng Asen (As) >0,7 mg/l NK asen 0,001 0,001 <0,001  <0,001 <0,001
8 Ham luong Brom (Br) >5 mg/l NK brom 0,31 0,22 0,015 0,12 0,05
9 Ham lugng lod (I') >1 mg/l NK iot 0,02 0,042 <0,001  <0,01 <0,01
10 Ham lugng Radon (Rn) >1 nCi/l NK radon 0,017 0,013 0,003 0,18 0,12
11 Ham lugng Radi (Ra) >10" g/l NK radi 0,113 0,18 0,08 1,47x10" 1,05 x10"
12 Nhit d6 >30°C Nudc nong 30,5 39 37 37°C 35°C Nudc nong

*H.M. Tho (2019) [5]; ** Dé tai ldy mau va gl phan tich tai Vién Khoa hoc va Ky thuat Hat nhan, NK: nwéc khoang.
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Nude kiém va chi s6 kiém cia cic nguon NKN khu viee
nghién ciru: Nude ¢6 tinh kiém (hay nuée kiém) duge xac dinh
dua trén d6 pH ciia nu6e. Chi sé pH do nong do cia cac ion
hydro trong dung dich va danh gia xem no c6 tinh axit hay tinh
kiém. Chi s pH cang 16n hon 7 thi tinh kiém cang manh, pH14
1a dung dich c6 tinh kiém nhat. Nguoc lai, d6 pH<7 thi dung
dich c6 tinh axit, pHO 1a dung dich c6 tinh axit manh nhat. Néu
pH7 dwoc xem 1a nude trung tinh. DO pH cta nude tinh khiét
duoc loc qua cong nghé RO nam & pham vi 6,5-7.

Hién nay, ¢ Viét Nam chua c6 cac quy chuén cu thé v& nudce
kiém thién nhién ciing nhw NKN kiém thién nhién. Tuy nhién,
¢6 thé nhan théy, dé sur dung cho an uéng va sinh hoat, ngoai
chi tiéu pH, céc chi tiéu nhu chi, thuy ngan, arsenic, hoac cac
hop chit hoa hoc khéc ¢ hai cho stc khoe phai dap tng céc
yéu cau QCVN 6-1:2010/BYT va QCVN 01-1:2018/BYT.

Tir céc ndi dung vira néu, dbi chiéu voi cac két qua phan
tich hién co, ngu@)n NKN cum Hung Hdi va Vinh Trach Dong
¢6 du cac tiéu chuan 1a ngudn NKN kiém, kho4ng hoa vira, sit
dung cho an udng, déng chai va chita bénh.

Tai nguyén nguon NKN kiém khu viee Pong Nam tinh Bac
Liéu: Theo két qua khao sat ctia dé tai, ngudon NKN kiém khu
vuc Dong Nam Bac Liéu rat phong pht, nhat 1a cum Hung Hoi
va Vinh Trach Dong.

Cum Hung Hbi, trén tuyén 16 khoan chiéu dai 300 m phuong
Bic Nam c6 4 16 khoan khai thac nguon nudc khoang phuc vu
cho an udng va sinh hoat quy mé ho gia dinh. Chiéu sau cac 16
khoan dao dong 100-120 m, myc nude tinh vao khoang 10 m,
tong luu lugng khai théc 6n dinh dao dong 40-60 m*/h, mirc ha
thap myc nude 0,3-0,5 m. Qua 15 ndm st dung, nhiét d¢ cac
ngudn nude 6n dinh 34-37°C, chit lugng nude tot, khong mui
vi, khong mau. Cac thanh vién cia cac ho dan st dung ngudn
nude déu c6 sire khoe tot. Cum Vinh Trach Dong phéan bd trong
dién tich kha 16n, dai kéo dai 4-5 km doc theo tuyén duong
Thuén Hoa di Xiém Can. Tt nhiéu nim nay, nguén NKN duoc
Trung tdm Nudc sach va V& sinh mdi truong nong thon TP Bac
Liéu khai thac 1am nudc sinh hoat, bang cac 16 khoan sau 105-
120 m, tong luu lugng udce tinh khoang 500 m/h.

3.4. Nguén goc nwéc khodng néng khu viee Pong Nam tinh
Bac Liéu

3.4.1. Cic mé hinh nguon goc ciia meée khodng néng: Cac
két qua phén tich dong vi oxy 8'*0 va hydro & H tir cac ngudn
NKN trén thé gi6i [6] cho thiy, da s6 NKN dugc hinh thanh
do sy tron 1an giita nudce khi tugng va nuéc nhiét dich nguén
magma véi céc ty 1¢ khac nhau. Nhiét d9, thanh phan hoa hoc
cta cac ngudn NKN thay doi tir nguén nay sang nguén khac,
thdm chi mot nguén NKN ciing thay doi thanh phéan theo thoi
gian, theo mua, bi anh hudng boi cac nguon nude ngam bén
canh. Cac nguon nhiét tao nén NKN gom: ngudn nhiét tan du
cua cac khdi magma, ngudn gradient dia nhiét (geothermal),
ngudn nhiét do cac phan ung phan ra phong xa. Nudc ngam
nuéc mua di chuyén xudng dudi sau theo cac dut giy kién tao.
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o] cac do sau lon cua vo Trai dat, nu6e duge dun nong boi cac
nguon nhiét va di chuyen nguoc 1én phan trén va dun 1én mat
dat. Con duong di chuyen xubng dudi siu va ép dun nguoc lai
1én phia trén thuan loi nhét 1a cac dut gly kién tao, nhét 13 cac
dit giy sau c6 tinh truot bang, dat d4 bi bién dang va niit né
manh (hinh 4).

L& khoan

D4 chira nuéc

D4 khéng thim nuée

Khi dl chuyén

Hinh 4. Mé hinh don gian giai thich nguén géc ctia nwéc khoang néng [6].

Cac hop chét hod hoc c6 trong cac ngudn NKN do nhiéu
nguyén nhan: dugc cung cap boi cac khi hodc dung dich nhiét
dich ctia magma trong qué trinh két tinh, trong qué trinh b1en
chat. Trén quing duong di chuyen 1én phia trén, cac ngudn
NKN c6 nhiét d9 cao, chira cac chat khi, gdy ra cac phan tmg
voi cac khoang vét va da vay quanh, duoc cung cip thém cac
hop phin hoa hoc. Qua trinh hoa tan rat thuan loi khi ngudn
NKN di chuyén qua cac tang da vOi, cac than quing chua cac
khoang vt sulphur. Nhiéu sudi NKN 14 biéu hién trén bé mat
ctia cac mo khoang san “nhiét dich” dudi 1ong dat.

ﬂmi'i‘ Dot arde Giéng
P khi ngim khoan Noéng/ &m hoje nhiét
< @ 1néng ﬂ“‘?‘ nong bat thudng
0 Démﬁmt{ch
Cool khng thim
Water == Boiling
Nudgc lanh
N
L5 khoan Kiéng. 7
0 nude nong
L& khoan khéng

c6 mrde néng

Hinh 5. Mat cit mé phéng sw xuét hién cac kiéu nwéc khoang
néng kiém soat b&i cac hé thong dirt gay & mién tay Hoa Ky [7].
Cac két qua phan tich dia chit 3D cua hé thong dia nhiét
trong cac bé tram tich va cac diy nai phia tiy Hoa Ky (hinh
5), nha dia chat D.L. Siler va cs (2019) [7] cho réng, chu trac
dia chat dong vai trd quan trong trong viéc khdng ché cac hé
théng dia nhiét. Dac biét, trong ving co cAu tric dia chét rat
phirc tap, nhiéu dut giy giao nhau c6 khoang cach gan nhau,
hé théng nhiét c6 mat do cao hon. Cac dut gay lién két voi
nhau, nhit 1a c4c dut giy trugt bang dong vai trod 1a dudng dan



nudce, ngudn nude ndng ding 1én phia trén doc theo mot dirt
giy hodc mot tap hop nhiéu cac dut gay. Tuy nhién, trén thyc té
rat kho xac dinh nguon NKN di 1én theo mot diit gdy cu thé nao.
Cac ngudn NKN duoc kiém soat bai cac diat giy, NKN dugc
dan 1én tir du6i sdu, nhung vi tri xuat 16 khong nhét thiét nim
trong ving dit gdy. Vi tri s (1) nguon NKN phén b6 va tran
theo cac dut gdy; vi tri (2) nguon NKN hoa 1dn v6i ngudn nude
tﬁng nong va tran ra trén mat tai cac vi tri kha xa cac dat gay; vi
tri (3) nguon NKN dang 1én nhung bi chén boi 1 ting trim tich
khong thdm ¢ dudi sdu, do 6 khong di 16n dugc mat dat; vi tri
(4) ngudn nuée nong dang 16n nhung duoc hoa tron véi cac ting
chira nudc ndm phia dudi bé mat dét.

Pay 1a mot mod hinh phu hop dé ng dung luan giai ngudn
gdc, phan bd khong gian cia cac nguén NKN Pong Nam tinh
Bac Liéu.

3.4.2. Ngué‘n nuoc khodng néng khu vwe Bong Nam Bac
Liéu trong moi lién quan voi cdc lich sir hinh thanh va phat
trién cdc bon tring Kainozoi: Khu vyc Dong Nam tinh Bac
Liéu 1a mot bd phan cua bon cing din Kainozoi muén chéu
thd song Mekong [8], tao nén boi cac trAm tich Kainozoi phu
1én trén tang ¢4 mong udn nép Mesozoi. Sy hinh thanh bon chau
tho song ‘Mekong, theo cac nha nghién ciru, c6 mdi lién quan
voi chuyen dong kién tao Himalaya va cham giita mang An Do
va mang Au A xdy ra cach day khoang 50 tri¢u nam. Két qua
chuyén dong kién tao Himalaya da tao nén hang loat bon triing
l4p day béi tram tich Kainozoi.

Trén phuong di¢n 1y luan, co nhiéu cach phén loai, luan giai
co ché dia dong lyc va mo hinh thanh tao cac bon triing [6]. Tuy
nhién, dii theo kiéu bon triing nao, thi sy xut hién cta cc nguon
NKNK déu lién quan véi hai yéu t6 chinh. D6 1a cic hé thong
dut gay kién tao va cac nguon nhiét.

Cac dut giy kién tao: Trong khu vuc nghién ctru va dién tich
ké can, cac dut giy kién tao phat trién c6 quy luat trong mdi lién
quan véi chuyén dong Himalaya, hién bi chon viii dudi tang phi
Dé tir. Vat liéu trAm tich Kainozoi trong khu vuc co bé day 2-3
km, phi1 1én tang d4 mong gém céc da xdm nhap co thanh phan
thay ddi tir felsic dén trung tinh, mirc tudi tir chii yéu tir Trias
mudn dén Paleogen. Déu tich céc dit gdy kién tao pha v vo luc
dia trén tﬁng da mong trude Kainozoi dugc ghi nhan & nhiéu noi,
trong d6 co phan ria phia tiy dao Pha Quéc (hinh 6).

Hinh 6. Cac dirt gay va niet vor ghi nhan & ria tay dao Pha Quéc
(nay la déc khu Phu Quéc).
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Giai doan sau rift, sy ddo nghich kién tao tir Oligocen
mudn dén Miocen som, tao nén nhiéu dut gay 16n, ting tram
tich Dé tam bi nirt né manh mé. Cac tai liéu dia chét va dia vat
ly da ghi nhan hang loat cac dut gy 16n (hinh 7). Trong s6
o, trong khu vuc Bac Liéu, c¢6 cac dut giy 16n cép I va cap
II, Thuan Hai - Minh Hai, Song Hau, Ha Tién - Ganh Hao,
Rach Gia - Nam Can [8]. Theo tai liéu cua C.D. Trieu va cs
(2002) [9], dut gay Song Hau kéo dai 350 km phuong Tay
Bic - Pong Nam, d6 sdu dén 590-60 km xuyén qua vo, cim
vé phia Pong Bic goc 70-80°. Trong Kainozoi mudn, dut gy
¢6 tinh chat truot bang trai v6i cu ly dich chuyén trén 1000
m. but gdy Thuan Hai - Minh Hai kéo dai trén 630 km theo
hudng Pong Bic - Tay Nam, co tinh truot bang trai nghich,
cdm vé Tay Bac voi do sau anh huong trén 60 km.
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Hinh 7. Cac hé théng dut gay I&n khu ve Bac Liéu va ké can.

Vé ngudn nhiét: Tuong ty nhu trong d6i Pa Lat, mong két
tinh nim dudi tram tich Kainozoi c6 nhidu khéi magma tré,
mirc tudi Mesozoi mudn dén Kainozoi. Cac phirc hé magma
granit c6 tudi tré nhat 1a xdm nhap granit phirc hé Péo Ca 82-
87 tri¢u nam, phic hé Phan Rang 62 triéu nam, phtic hé Ca
Na 87 triéu nam, phun trao riolit Pon Duong 76 triéu nam...
[8]. Vao Kainozoi sém, trong cac doi rift ndi luc xuét hién
céc Plum manti [8]. Bang ching tryc tiép 1a cic ¢4 magma
bazan quy md rong 16n khu vuc dat lién ciing nhu trén bién
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bong. Theo nghién ctru trude day [8, 10], c6 6 giai doan
thanh tao bazan tr Q ', Q,*, Q *, Q *, Q,™, dén Q, trong ving
tdy nam Con Co (nay 1a dic khu Con C0), trong d6 bazan khu
vuc day bién Vinh Linh - Con Cé thudc mirc tré nhat, tuong
ung véi Holocen. Theo T.Y. Lee va cs (1998) [11], phuong
phap “Ar/*Ar, cac da bazan trén dao Con CoO cb muc tudi
0,44 triéu nam. Cac biéu hién phun trao hi¢n dai tré nhét
xuét hién trén bién bong tai khu vuc ddo Hon Tro nam
1923 vé6i quy md tuong ddi nho.

3.4.3. Panh gid vé sw hinh thanh nguon nwdc khodng
nong vung Dong Nam tinh Bac Liéu: Trén quy mo khu vuec,
ngoai cum NKN khu vuc Dong Nam tinh Bac Liéu, trén
khu vuc dong bang Ciru Long, con ¢ kha nhiéu ngudn
NKN khac c¢6 nhiét do 31-37,5°C nhu Cau Vén, Cau K,
My Théi va ddo Pha Qude [2, 5]. V& ngudn gbc, NKN
kiém khu vuc Pong Nam tinh Bac Liéu va dong bing song
Cuu Long, dugc du doan c6 lién quan voi cac ngu(‘Sn nhiét
tan du cua cac khoi dung thé magma Mesozoi mudn va
Kainozoi sém ciing nhu vai trd duong dan cua cac hé thong
dut gy kién tao phat trién trong giai doan nghich kién tao
vao Oligocen mudn dén Miocen sém.

4. Két luan

Tai Bac Liéu, cac ngu(“)n NKN kha phong phtl, gém 3 cum
Hung Hoi, Vinh Trach Dong va trung tim TP Bac Liéu. O ca
ba cum, NKN c6 chit luong tét, dép tmg nhu cau déng chai
va ngam tam. Riéng hai cum Hung Hoi va Vinh Trach Pong
¢6 du chét lugng st dung cho sinh hoat, an uéng. Cac nguén
NKN dugc xem 1a mét loai hinh tai nguyén ty nhién mang
tinh dic thi, c6 thé duoc khai thac phuc vu phat trién du lich.

Tinh doc dao cua cac nguén NKN khu vuc Bac Liéu l1a do
pH tuong ddi cao, thuge vao nguén NKN thién nhién cé tinh
kiém. Vi tinh ning dién giai va nhiéu dic tinh wu viét khac,
cac ngudn khoang néng kiém thién nhién khu virc Pong Nam
Bac Liéu rat c6 gia tri, can duoc tiép tuc quan tam nghién ctru
va su dung hop 1y.

NKN khu vuc BPong Nam tinh Bac Liéu dugc du doan
¢6 lién quan véi cac ngudn nhiét tan du cua cac khdi dung
thé magma Mesozoi mudn hoac Kainozoi soém, ciling nhu
vai tro duong dan cua cac hé thong dut giy kién tao phat
trién trong giai doan nghich kién tao vao Oligocen mudn
dén Miocen sém.
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LGOI CAM ON

Bai bao la san phém ctia d& tai khoa hoc va cong nghé cép
tinh “Nghién ctru, xdy dung co s dir lidu vé tai nguyén du
lich phuc vu phat trién bén viing du lich tinh Bac Liéu”. Trong
qua trinh thyc hién d@ tai va hoan thanh bai bao, cac tac giada
sir dung nhiéu tai liéu khoa hoc ctia cac nha dia chét, dia chét
thity vin dd duoc cong bd hodc luu trit dia chat. Ching toi xin
chan thanh cam on.
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