VNU Journal of Science: Earth and Environmental Sciences, Vol. 36, No. 2 (2020) 29-44

VNU Journal of Science: Earth and Environmental Sciences

Journal homepage: https://js.vnu.edu.vi/EES

Original Article

Fundamentals of Delineation of Area of Mineral and hot
Water Potential in Duyen Hai area, Hung Ha district,
Thai Binh Province, Viet Nam for Exploration Purpose

Nguyen Van Hoang*, Le Quang Dao, Dong Thu Van,
Pham Lan Hoa, Vu Dinh Hai

!Institute of Geological Sciences, Vietnam Academy of Science and Technology,
84 Chua Lang, Lang Thuong, Dong Da, Hanoi, Vietnam

Received 26 September 2019
Revised 02 November 2019; Accepted 20 February 2020

Abstract: Mineral and hot water is a valuable resource that can be used for nursing and
physiotherapy, making bottled water, making beverage and healing, exploiting useful minerals,
energy extraction, even cultivation spirulina and other purposes. Hot groundwater was discovered
during the 90s of the 20th century in Duyen Hai commune, Hung Ha district, Thai Binh province,
but no exploration and evaluation studies were conducted to determine the potential of the mineral
and hot water in the area. Spatial distribution of groundwater temperature and the total
mineralization in the study area of the mineral and hot water occurrence and its surrounding area
has allowed to identify the area of mineral and hot water origin, and that the hot water belongs to
average hot water with a temperature of about 49 degrees Celsius. Analyzing the tectonic structure
has showed that the mineral and hot water is formed at an area surrounded by three class-2 faults,
which have a vertical displacement amplitude of 100 m - 1,000 m and a destructive zone of over
100 m. This is an area with favorable conditions to bring geothermal source and dissolved minerals
in surrounding rocks to groundwater in the above aquifers. The approach presented in the paper can
be applied to conduct research on potential mineral and hot water in other areas: determine values
of some mineral and hot water parameters such as temperature and TDS, compile maps of spatial
distribution of the parameters, clarify characteristics of tectonic structure relevant to anomaly of
high temperature and TDS.

Keywords: Groundwater, Hot mineral water, Geothermal, Dissolution, Fault, Tectonic structure,
Spirulina.
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Co so khoa hoc xac dinh phan bé trién vong nudc khoang
nudc nong khu vuc Duyén Hai, huyén Hung Ha, tinh Thai

Vién Dia chat-Vién Han lam Khoa hoc va Cong nghé Viét Nam, 84 phé Chua Lang, Lang Thuong, Déng DPa,

Binh phuc vy thim do danh gia tiém ning

Nguyén Vin Hoang*, Lé Quang Pao, Pong Thu Van,
Pham Lan Hoa, Vi Dinh Hai

Ha Noi, Viét Nam

Nhén ngay 26 thang 9 nam 2019
Chinh sira ngay 02 thdng 11 nam 2020; Chéap nhan ding ngay 20 thdng 02 ndm 2020

Tom tat: Nudce khoang (NK), nuéc néng (NN) 1a mot ngudn tai nguyén quy gia c6 thé duoc st dung
trong diéu dudng va vat ly tri liéu, 1am nudc dong chai va chira bénh, khai théc cac thanh phan
khoang hoéa trong nuéce, khai thac nang lugng, tham chi nudi tao Spirulina va cho cdc myc dich
khéc... NK-NN duogc phat hién trén khu vuc xa Duyén Hai, huyén Hung Ha, tinh Thai Binh tir nhitng
nam 90 cua thé ky 20 nhung chua duoc tién hanh nghién ciru danh gia thim do nham xéac dinh tiém
ning NK-NN & khu vuc. Nghién ciru phan b nhiét do va do tong khoang héa (TDS) ctia nude dudi
d4t (NDD) trén khu vuce cho phép xac dinh duoc dién tich khu vuc hinh thanh NK-NN va nudc thuge
loai nong trung binh véi nhiét do khoang 49°C. Phan tich twong quan gitta khu vuc NK-NN va hé
thdng dut gdy cung ciu tric kién tao cho thdy nguon NK-NN nay dugc hinh thanh tai khu vuc bi
bao boc bai 3 dit gdy cap 2, 1a nhitng dut giy c6 bién do dich chuyén theo phuong thing ding 100
m - 1.000 m va c6 d6i pha huy trén 100 m, 13 noi c¢6 cac diéu kién thuan loi dé dwa ngudn dia nhiét
tir phia sdu bén dudi |én va rira liia hoa tan cac khoang chit trong dit da vay quanh tao thanh ngudn
NK-NN & tang chira nudc bén trén. Cac phuong phap trinh bay trong bai bao c6 thé dugc ap dung
dbi véi cac khu vuc ¢6 tiém nang vé nuéc NN-NK khac 1a: diéu tra khao sat phan tich nhanh mot sb
thong s lién quan dén NK-NN nhu nhiét d6 va TDS, xay dung so d6 phan b cac théng s6 nay theo
dién, xac dinh cac dic diém dic trung cau tric kién tao khu vuc lién quan dén di thuong dia nhiét.

Tir khoa: Nude duéi dat (NDD), nuéc khoang-nude nong (NKNN), dia nhiét, rira lia, dit géy, cau
tric kién tao, tao Spirulina.

1. Mé dau

Nuéce khoang (NK), nuéc nong (NN) (NK-
NN) 1a mét ngudn tai nguyén quy gia dugc con
ngudi nhén ra ¥ nghia thyc tién trong viéc diéu
tri mot s loai bénh: nam 1632, Ludovic Rowzee
(Samanta Nunes and Bhertha Miyuki Tamura,
2012) [1] da thanh 1ap danh séach cac loai bénh
c6 thé diéu tri bang nudc, trong d6 co cac bénh
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vé xuong khép va réi loan than kinh. Tir dau thé
ky 17 dén nay, NK-NN duoc sir dung rong rai
trén khap thé gioi trong diéu dudng va vat ly tri
liéu, lam nudc dong chai, lam nuéc giai khat va
chita bénh, khai thac cac thanh phan khoang hoa
trong nudc, khai thac ndng lugng va cho cac muc
dich khéc,... Gan day nhat, Vii Thi Nguyét va
nnk. (2017) [2] d& tién hanh thi nghiém nubi cay
tao Spirulina bang NK My An, huyén Phi Vang,
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tinh Thira Thién Hué nham sur dung higu qua
nguon bicarbonate va cac khoang chat c6 trong
NK nay.

Tong hop céc ngudn tai lieu khac nhau cho
thay trén 14nh thé nuéc ta c6 khoang 400 ngudn
nuée khoang, trong d6 c6 287 ngudn thudc 12
loai hinh nuéc khoang di duoc didu tra, c6 két
qua phan tich miu tuong d6i day du, dang tin cay
dugc tong hop trong danh ba NK Viét Nam (V&
Codng Nghiép (Chu bién) va nnk, 1998 ) [3].

Trén dia ban tinh Thai Binh, trong qué trinh
khoan tham do dau khi ciing nhu tham do khai
thac nudc dudi dat (NDD) da phat hién nguon
NDD khoéng néng trong cac tram tich cat, cudi,

31

soi tudi Pleistocen ¢ do sdu gan 100m va céc
tram tich c6 hon ¢ d6 sdu vai trim mét. Tuy
nhién, nguén NDD khoang néong tai khu vuc xa
Duyén Hai, huyén Hung Ha, tinh Thai Binh
dugc phat hién trudc day chua dugc quan tdm
nghién ciru, didu tra, danh gia vé chat luong
nudc, cac khoang chét hiru ich trong nuéc va
ham luong cua chung, trir lugng tai nguyén
nguodn nu6c, quy mo phan b, ngudn hinh thanh
va ngudn b cap,... Vi vay cdng tac nghién cuu,
trong do c6 viéc xac dinh khu vyc trung tdm phan
b6 nguon NK-NN cua khu vuc x4 Duyén Hai,
huyén Hung Ha, tinh Théi Binh (Hinh 1), 1a can
thiét dé bat dau cong tac tham do danh gia ty my
vé ngudén NK-NN cua khu vyc.
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Hinh 1. Ban d6 dia hinh khu virc nghién ciru NK-NN.
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2. Phuong phap nghién ciru

Trong nghién ciru nay da st dung céac
phuong phap nghién ctru dugc sirdung la: 1) Thu
thap tong hop céc tai lidu (nham xéac dinh cau
trac dia chét thuy van, cac dit gay kién tao, dic
diém hoat dong kién tao,...); 2) Diéu tra khao sat
va do dac nhiét d6, do téng khoang héa (TDS) va
pH cua NDD (bang cac thiét bi phan tich hién
treong); 3) Noi suy nhiét do va TDS cua NDD
va xay dung so dd duong dang tri nhiét do va
TDS; 3) Phuong phap ké thira (ké thira cac két
qua nghlen ctru vé dja chat thuy vén, kién tao va
dia nhiét,...).

Thiét bi do thuc dia nhiét d6, TDS va pH cua
NDP la may Aquaprobe AP-7000, 4 thiét bi sir
dung cac dau do chit luong nuéc
(Multiparameter Water Quality Probe and
associated) cta hang Aquaread Ltd, Vuong
Qudc Anh (www.aquaread.com). NDD tir c4c
LK duoc bom 1én va do ngay cac thong sé nay
trong vai phit diu. Sau d6 NDD tiép tuc duoc
bom lén va duoc do nhiét do lién tuc. Sau mét
thoi gian nhiét do dat gid tri dn dinh (trén thyc té
diéu tra khao st phan tich thi thoi gian dat on
dinh nhiét d6 1a 15-20 phat) cac thong s6 nay lai
dugc do va dugc xem la gia tri cac thong sb cua
NDBD cua tang chira nuéc & do sau cua 6ng loc.

Vi tri khu vuc nghién ciru duoc xac dinh trén
ban dd cu tric kién tao khu vuc nham xéac dinh
vi tri ciia khu vuc NK-NN tuong déi so vai cac
thanh phan ciu trac kién tao (cac dut gdy va cac
khéi cau trdc kién tao) nham danh gia cac diéu
kién c6 thé hinh thanh NK-NN.

3. Pic diém dia chit, dia chit thiy vin va
cau truc kién tao khu vue

3.1. Bdc diém dia tang

Khu vyc nghién ctru ¢6 diic diem dia tang tir
Paleoproterozoi dén nay nhu sau.

- Paleoproterozoi, phiac hé séng Hong:
Plagiogneis biotit — granat — silimanit hat nho,
vira Sam mau, gneis — biotit — silimanit — granat
mau xam sang va gneis biotit —silimanit — granat
hat vira mau xam. Chiéu day tong cong cua phic
hé khoang 475 m.

- Mesozoi, hé Triat, hé tang Pong Giao: da
voi cac loai tao thanh mot nép 16m khéng hoan
chinh, phan dudi 1a cac da voi phan 16p mong
mau den xen sét voi va bot két voi co goc db 30
- 50 d9. Cac da voi nay thuong bi dut gay theo
huéng Ty Bic-Dong Nam cat qua lam cho d4
vOi ¢ day bi ép nén, nut né, dim két va tao nén
cac d6i dolomit hoa doc theo cac dat gay. Chiéu
day téng cong khoang 720 m.

- Kainozoi:

+ Hé Paleogen: phan dudi gom sét két, bot
két, cat két xen cac thau kinh nho cuoi két, soi
két thugc tudng long, tudng suon. Sét két o day
bi ép nén manh tao thanh da argilit rdn chic.
Trong d4 con quan sat thay nhiéu mach thach anh
nhiét dich xuyén cit lam cho da bi bién doi
manh. Phan trén gdm cuoi két, soi két, cat két da
khoéng. Bé day cua hé tang khoang 540 m.

+ Hé Neogen: gom cat két hat min dén trung,
mau tring, trang xam, cat bot két, sét bot két mau
xam den, chira nhiéu 6 va cac thiu kinh than nau.
Bé day tram tich trong cac 16 khoan bién dbi tir
1,885 m dén 3,280 m.

+ Hé Pé Tu: duoc chia thanh Pleistocen
(Pleistocen dudi c6 thanh phan 1a cudi soi phan
b trong nhimg dai sut kién tao, kéo dai theo
phuong Tay Bac - Péng Nam; Pleistocen giira-
trén c6 thanh phan 1a cat, san, soi 1an cudi nho,
cat hat nho - trung, bot sét, bot sét hat min;
Pleistocen trén gdm cat Ian san soi cudi nho, cat
hat nho Ian bot, it sét san soi nho, sét bot, sét) va
Holocen (Holocen dudi-gitta 1a tram tich séng -
bién hat min gém sét bot; Holocen 1a tram tich
bién — song gom bot sét Ian it cat hat min). Pay
la c4c tram tich tao thanh céc ting chira nuéc va
tham nuéc yéu duoc mo ta cu thé hon & phan
duéi, trong d6 NK-NN c6 mat trong tang chira
nudce Pleistocen thugng-trung va Pleistocen ha.

Cot dia tang dic trung la cot dia tang tai
Quynh Coi dugc trinh bay ¢ phu luc.

3.2. Pac diém dia chat thuy van

Céc tang chta nudce co ¥ nghia trén dia ban
tinh Thai Binh thudc cac tram tich Bé T va theo
thir ty tir trén xudng dudi duge mo ta tom tit theo
Lai Buac Hung va nnk (1996) [4], Chau Van
Quynh vannk (1999) [5], Cao Son Xuyén (1985)
[6] nhu sau:
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- Tang chia nudc 156 hong Holocen trén
(gh2): gdom cac tram tich thudc hé tang Théi Binh
(Hinh 2 va 3) c6 nhiéu nguon géc khac nhau:
song - bién, bién gio, bién, bién - dam Iay, song,
ho dam lay. Cac tram tich c6 cac kiéu nguon goc
khac nhau déu tao thanh 16p véi chiéu day va
thanh phan dit da, kha ning chtra nuoc, tinh

St =
Holocen Trung: sét, set bo!

—4—

LK3(TB)

33

tham nudc rat khac nhau. Cac thanh tao ngudn
g6c bién, bién - gi6 va séng - bién c6 thanh phan
chi yéu la cét In it bot. Tang chira nu6ce ndy ¢6
Chleu day khong Ién, thanh phan dat da da nguon
g6c nén muc d6 tham nudc khong dong déu va
thuoc loai nghéo nudc.
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- Tang chta nuéc 16 héng Holocen dudi
(ghs): dugc tao thanh bai cac tram tich bo roi ciia
c4c tram tich hé ting Hai Hung 1a cat thach anh
hat nhé mau xam den, xam vang chtra mica va
d4u tich dong thuc vat. Tang chira nudce nay duoc
ngan cach véi tang chira nudc gh, phia trén boi
cac tram tich tuong ddi cach nudc thuge phan
trén cua hé tang Hai Hung (Hinh 2 va 3). Tang
chtra nu6e ghy nay ciing duge ngin cach véi tang
chtra nudc Pleistocen phia duéi bang cac 16p sét,
sét bot cua tram tich hé tang Vinh Phuc. Chiéu
su méi va chiéu day cua tang chira nuéc thay
ddi trong pham vi Ién. Tang chira nuée ghs ¢6
chét luong kém, hau hét cac 16 khoan trong tang
chtra nuée nay déu gap nudc man.

- Tang chira nudc 16 hong Pleistocen (gp):
duoc tao thanh boi dat da bo roi thudc phan dudi
ctia hé tang Vinh Phiic, dat da cuia hé tang Ha Noi
va hé ting Lé Chi. Thanh phan cua dat d4 chira
nudc cua ting chira nudc ndy la cat hat min,
trung, thd, cudi soi, cudi 1an sét phan bé theo thir
tu tir trén xudng dudi.

Cac tram tich cua ting chira nude gp (Hinh 2
va 3) nam truc tlep phia trén cac tram tich
Neogen va bi c4c tram tich hat min cach nuéc
thugc phan trén cua hé tang Vinh Phuc phu 1én
trén. Chiéu sau bat gap cac tram tich nay tir 26 m
dén 143 m. Chiéu day ting chira nudc thay doi
tr 29 m dén 127 m. Tang chira nuéce Pleistocen
con duoc phan ra ting chia nudc Pleistocen
thuong (qps), ting chira nudc Pleistocen thugng-
trung (gp23) va tang chua nuwéc Pleistocen ha
(qpy). Péy la ting chira nuéc ma tai khu vuc xa
Duyén Hai huyén Hung Ha tinh Thai Binh cho
nudc nong.

3.3. Hé théng dirt gdy va cdu triic kién tao

Khu vire ddng bang Séng Hong c6 hé thong
cac dat gdy kha phuc tap, hinh thanh & nhiing
giai doan khac nhau, va dugc chia thanh hai hé
thdng sau (Hinh 4) (Lai Manh Giau, 2017) [8]:

- Hé thong dut giy phuong Tay Bic- Pong
Nam: Ia hé thong dut gay chinh khong ché binh
dd cAu trac ving triing Séng Hong gom céc dut

gdy thuan truot bang ngang Séng Hong va séng
Lo; dit gdy nghich Vinh Ninh, dat gdy thuéan
Thai Binh, dat gdy séng Chay,... Cac dat gdy co
g6c cam 70- 80 d6 véi bién do dich chuyén 100
m - 1,000 m, d6i pha huy trén 100 m. Hé thng
dut gay trén bat dau hoat dong som, sau dé tai
hoat dong cho dén cudi Miocen muon thi ngirng
hoat dong, ching anh huong 16n dén sy hinh
thanh cau trac dja chat Kainozoi va tao ra nhitng
khéi nang, khi sut lam ving triing Séng Hong
tro thanh mot dia hao Ion lap day tram tich
Neogen.

- Hé thong dut giy phuong Dong Bic - Tay
Nam: 1a cac dut gdy Pong Vin - Ké Sat, Hung
Yén - Hai Duong,... Cac dat gay nay hoat dong
tich cuc trong giai doan dong tao rift va la nhiing
dut gdy thuan thudc cac pha cang gian Eocen
muon-Oligocen sém va dau Miocen sém hoic
dut gay nghich hay truot bang thudc pha nén ép
Oligocen mudn va cudi Miocen sém. Hé théng
dut gdy nay phan chia cac khéi kién tric thanh
nhitng khdi nho c6 dang bac thang, tut dan vé
phia bién, 1am gian doan hoic dich chuyén hé
thong dut giy phuong Tay Bic-Dong Nam. Bién
d6 dich chuyén cua cac dat gdy nay khong l6n:
tir vai mét dén vai chuc mét.

4. Pjc diém phan bé nhiét dj va TDS ciia
nguon NK-NN khu vue nghién ciru

Hai chi tiéu co ban dwoc sir dung dé danh gia
xéac dinh dién phan bd tap trung nguén NK-NN
khu vuc nghién ctru la nhiét d6 nuéc va TDS.
Chi tiéu nhiét do la mét chi tiéu duong nhién
dugc s dung khi nghién ciru nudce néng, va chi
tiéu do tong khoang hoa duoc st dung dé danh
gia kha ning rira liia hoa tan cac khoang chét tao
thanh nuéc khoang. Theo két qua phan tich phan
b6 TDS cua NDPD trén khu vuc, TDS nén cua
NDD ¢ day la khoang 420 mg/I. Véi gia thiét 1a
NK-NN ¢ ddy c6 ngudn gdc ria lia-pha tron:
NDBD cua tang chira nuée Pleistocen dwgc pha
tron véi nudc co nhiét do cao va mot sb thanh
khoang héa duoc van chuyén l1én tir sdu phia
dudi Ién.
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Hinh 4. So d6 ciu truc dia chét triing Song Hong (Lai Manh Giau, 2017) [8].

Diéu tra khao sat danh gia su phan b nhiét
do va do tong khoang héa ciia NDD khu vuc
nghién ctru duoc tién hanh thong qua sb liéu do
dac va khao sat & 80 16 khoan (LK) khai thac
NDD tang Pleistocen hién cd trén khu vuc
nghién cuu. Vi tri, d6 sdu 80 LK khao sat, nhiét
d6, pH va TDS cua NDD trong cac LK trinh bay
trong phu luc. Céc LK khao sat déu co do sau
nhé nhat 1a 40 m (méi coa ting chira nuéc
Pleistocen & d6 sau khoang 38 m) dén Ion nhét
1a 105 m (day cua tang chira nuéc Pleistocen &
d6 sau 100 m dén trén 130 m) (Hinh 2 va 3). Ong

loc ctia cac LK dai khoang 10 m déu ¢ phan gan
cudi LK, ma phia dudi 1a 6ng lang dai khoang 1-
2m.

Ban dau, NDP trong cac LK khéng duoc
bom 1én s& ¢ nhiét d6 thap hon NK-NK nam sau
phia dudi do tiép xdc véi chiéu day 16n NDD c¢6
nhiét d6 thap phia trén. NDB dugc bom 1én va
dugc do nhiét do lién tuc tdi khi nhiét do tang 1én
dat 6n dinh. Phan bé nhiét ¢ NDD trén khu vuc
nghién ciu va khu vuc trung tam hinh thanh
nguon NK-NN (di thuong cao vé nhiét do va
TDS) thé hién tuong ng trén Hinh 5 va 7.
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Tuong tu, phan bd TDS ctiia NDD trén khu vuc thé hién trén Hinh 9. TDS cua NDP & khu vuc
nghién ctu va khu vuc di thudng cao vé nhiét do tam di thuong nhiét do 1a khoang 340 mg/l thap
va TDS thé hién twong Gng trén Hinh 6 va 8. hon khoang 19% so vai khu vuc xung quanh cé
Thay d6i nhiét ¢6 va TDS theo tuyén mat cat gia tri khoang 420 mg/I.

Bac-Nam AB qua tam khu vuc di thuong dugc
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Hinh 9. Phan bé nhiét d6 va TDS NDD qua tdm khu vuc di thudng nhiét do (thang 8/2019).

5. V& médi twong quan giita nguén NKNN véi
dirt gay va phan déi cau tric

Trén trliing song Hong cac dut gay véi quy
md, phuong phat trién khac nhau ca vé chiéu dai
ciing nhu bién do dich chuyén ¢6 phan bac nhu sau:

-Put gay cap | (F1) la loai dut gay phat trién
sau nhét trong viing, c6 bién do dich chuyén lon.
DUt giy co vai tro phan déi cau trdc hoic mién
kién tao. D6 1a cac dit gdy Hung Yén (F1TB3),
duat gdy Song Chay (F1TB1), dat gay séng Thai
Binh (FITB2) va dat gdy Kién Thuy (F1TB4)
nam céch xa khu vyc hinh thanh nguén NK-NN
1a 15 km dén 20 km (Hinh 4).

- Bt gay cap Il (F2) 1 loai dut gy sau, co
bién d6 dich chuyén trung binh dén 16n, c6 vai
tro khdng ché cac dai nang, dai sut. C6 3 dit gy
loai nay bao boc khu vyc hinh thanh NK-NN la
duat gdy Hung Yén-Hai Duong (F2DB5), dut gay
Thai Binh (F2TB3) va dut giy Vinh Ninh
(F2TB2) (Hinh 4).

- Put gay cap 111 (F3) 1a loai dat gdy noi tang
hoac nhiing dut gdy kéo theo cua loai dit gy sau
(cAp | va cap I1), c6 thé tham gia vao qua trinh
hinh thanh nén binh d6 céu tric dia chat ving
nghién cau, tao nén cac khdi nang, khéi sut. Trén
khu vuc nghién ciru c6 durt gay loai nay ¢ sat phia
bong Nam khu vuc hinh thanh NK-NN (Hinh 5
va 7).

Trén phuong dién phan doi cau tric thi khu
vuc ¢6 ngudn NK-NN trong ting chta nudc
Pleistocen dugi nam & khoang gitra dai nang

tuong dbi Khoai Chau-Tién Hai va nam trén truc
ctia nép udn 16i & dai nay (Hinh 4).

Nhu vay c6 thé thay raing NK-NN trong ting
chtra nudc Pleistocen dudi (14 tang chira nuéc
phan bé rong khip trén ddng bang Bac Bo) tai x4
Duyén Hai huyén Hung Ha tinh Thai Binh dugc
hinh thanh tai noi bi bao boc bai 3 dut géy cap 2,
la nhitg dut gdy co bién do dich chuyén lén
xudng 100 m - 1,000 m va c6 déi huy hoai trén
100 m (Lai Manh Giau, 2017) [8] 1a noi ¢6 cac
diéu kién thuan loi dé dua nguon dia nhiét tir phia
sdu bén dudi 1én va ria lha hoa tan cac khoang
chat trong dat d4 vay quanh.

Piéu nay con duoc thé hién qua két qua
nghién ctru ciia Pinh Vin Toan (1995) [9] bang
phuong phap dia nhiét va do sau dién khu vuc xa
Duyén Hai cho két qua la nhiét d6 NDD cao tdi
35°C-48°C 1a lién quan dén dut giy Vinh Ninh
va dut gay Tién Hung. Tac gia cling da xac dinh
duoc nhiét 30 NDD cao nhat cao nhit 1a 48°C
nam trén dut gdy Vinh Ninh, va tai khu vuc co
gradient dia nhiét la 20°C/100m.

6. Két luan va kién nghi

Tir két qua nghién cau duoc trinh bay & trén,
¢ dua ra mot s6 nhat xét két luan nhu sau:

- Nguon NK-NN x& Duyén Hai huyén Hung
Ha tinh Thai Binh dugc hinh thanh theo co ché
rira liia tai noi d4 goc bi pha hay bai cac hoat
dong kién tao ciing nhu tai chinh cac dut gay;

- NK-NN thuéc loai nudc nong vira (1a nude
c6 nhiét d¢ 41-60°C) (V6 Cong Nghiép cha bién)
va nnk, 1998 [3] c6 nhiét 36 ~49°C;
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- NK-NN c6 TDS tir khoang 340 mg/l dén
khoang trén 420 mg/l trong khi khu vuc xung
quanh NDD ¢6 TDS trén dudi 420 mg/I;

- Khu vyc nguon NK-NN ¢ kich thudc
khoang 4 km x 4 km vai gidi han ria nguon co
nhiét d6 khoang 30°C.

Dé nghién ctru danh gia loai hinh héa hoc cua
nguon NK-NN ciing nhu trit lwong cta ngudn
NK-NN nay can tién hanh xay dung chim 15
khoan thi nghiém tai trung tdm khu vuc hinh
thanh ngudn NK-NN va thuc hién hat nudc thi
nghiém két hop ép chat chi thi nham danh gia
dinh luong su thay d6i nhiét do va cac khoang
chat cia NK-NN ciing nhu qua trinh lan truyén
cua chung trong qua trinh thi nghiém, va phan
tich cac thanh phan héa hoc cua nuéc va ham
lugng céc khoang chat vi nguyén té trong ngudn
nuéc NK-NN nghién ctiru. Cac sé lidu thi nghiém
1a co s dé thuc hién xac dinh cac thdng sb lan
truyén khoang chét trong NDD cua tang chia
NK-NN va dai lugng nguon nhiét va khoang chat
duoc rira liia cung cap hoa tron véi NDD dé hinh
thanh ngudn NK-NN.

Ngoai ra, cach tiép can va phuong phép tién
hanh duoc trinh bay trong bai béo c6 thé duoc &p
dung dé tién hanh nghién ciru cac khu vyc c6 kha
ning vé& nudc NN-NK ¢ céc khu vuc khéc.

Lo1i cam on

Bai viét dugc hoan thanh trong khuén khé dé
tai khoa hoc cong nghé "Nghién ctu tiém ning
ngudn nudc (khoang) néng thién nhién khu vyc
Duyén Hai, Hung Ha, tinh Thai Binh va dé xuét
phuong hudng khai thac va st dung hiéu qua” ¢
mé s6 TB-CT/CN02/19-20.
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Phu luc 2: Vi tri va d§ sau ciac LK khao sat, nhiét dg, pH va TDS NDD trong cac LK
e Toa d9 (VN2000) | Chiéu siu |Nhiét dd TDS
TT Ho va tén-dia chi X (m) Y (m) LK (m) (°C) pH (mg/l)
1 | Tran Van HO-Hai An, xa Quynh Nguyén, | gorca) | 5og1966 75 206 | 7,83 | 401,9
huyén Quynh Phu
Nguyén Vin Xanh-thon Phuong Qua, xa
2 | Guynh Nauyén, huyén Ouynh Ph 635292 | 2280845 100 28,6 | 727 | 4115
Khong Minh Ly-thon Phuong Qua Déng,
3 | x& Ougmh Nguyén. huyén Quynh Phu 635251 | 2280578 80 28,7 | 7,25 | 407,2
4 |Cuahang tap hoa Tinh Bdo xa Quynh | o070 | 9989549 70 204 | 7.25 | 3953
Nguyén, huyén Quynh Phu
5 |Quan ga, ngd ba cho Hoi-Quynh Nguyeén, | a0o0) | 5089549 80 289 |723| 4151
huyén Quynh Phu
Doan Huy Trong-x6m 2 Hai An, xa
6 | Qugnh Neuyén, huyén Quynh Ph 635646 | 2281309 80 201 | 723 | 4153
7 |Neuyen Van Tué-Hai An, xa Quynh 635618 | 2281794 70 282 | 7,08 | 405,1
Nguyén, huyén Quynh Phu
g |LuuXuan Bac-thon Kha Nang, xa Quimh | go5nq, | 5989957 85 322 |7.43 | 3900
Chéau, huyén Quynh Phu
Poan Ngoc Thach-thon Kha Nang, x&
9 | Guynh Cihu, huyén Ouyah Phu 634660 | 2282168 70 333 | 7,34 3859
Bui Van Poan-thon Chau Duyén, xa
10 | Gugnh Chiw, huyén Quynh Phy 634282 | 2281868 80 33,7 | 7,48 | 3858
17 [Neuyen Van Huynh-thon Kha, Xa Duyen | ga056 | 9551709 75 329 | 7343909
Hai, huyén Hung Ha
Nguyén Vin Tac-thén Hoang X4, xa
12 | Gegah Chiu, hayén Quynh Pha 634346 | 2282591 92 31,8 | 7,27 | 395,2
Nguyén Vin Trung-thon Phic Lé, x&
13 | qogah Chiu, huyén Quynh Ph 634012 | 2282802 70 329 |7,32| 3937
14 | Tran Thi Bac-xom 7 xa Quynh Chau, 633671 | 2283017 | 120 204 | 68 | 4030
huyén Quynh Phy
15 | Neuyen Thi Quy-thon My X4, Xxa Quynh | gaan) | 5983414 65 325 | 7273817
Chéau, huyén Quynh Phy
16 |BUi Van Sinh-thon Kha Bong, xa DUYeN | gaqeqa | 9581504 70 379 | 7.5 | 3694
Hai, huyén Hung Ha
17 | V8 Quang Thong-thon Kha Dong, xa 633586 | 2281575 70 37,8 | 748 | 3657
Duyén Hai, huyén Hung Ha
1g |Neuyen Van Du-thon Kha Tién, X3 633667 | 2282053 80 433 | 725 | 3533
Duyén Hai, huyén Hung Ha
19 | Neuyen Hiru Diing, thon Kha Tan, xa 633511 | 2281994 75 41,9 | 73 | 3565
Duyén Hai, huyén Hung Ha
po |1 Thi Ca, thon Kha Tan, & Duyén Hai, | ga0319 | 9981967 70 449 | 757 | 3476
huyén Hung Ha
91 | L€ Xuén Han-(sdt cho) Kha Tan, xa 633173 | 2281961 75 489 | 756 | 3439

Duyén Hai, huyén Hung Ha
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22 |0 PO Tién Liéu- Kha Tan, xa Duyen 633066 | 2281824 90 456 | 7,32 | 3456
Hai, huyén Hung Ha

p3 | Trinh Vin Hanh- Kha Tan, xa Duyén Hai, | goa)00 | 9951466 70 456 | 752 | 3399
huyén Hung Ha

g4 PO Van Luong-Kha Tien, x& Duyen Hai, | 55561 | 9989981 72 460 | 7 | 3749
huyén Hung Ha

o5 | Bui Van Thuan- Kha Tan, xa Duyén Hai, | goa)00 | 9989067 75 477 | 752 | 3431
huyén Hung Ha

26 | Neuyen Thién Cam- Kha Dong, xa 633921 | 2282062 69 358 | 75 | 3758
Duyén Hai, huyén Hung Ha

p7 | TranBac Bon- Kha Tién, xa Duyén Hai, | o0/501 | 9989042 100 369 | 758 | 3702
huyén Hung Ha

og | Neuyen Van Diing-Kha Tién, XA DUYeN | goages | 5999916 70 393 | 762 3660
Hai, huyén Hung Ha

pg | L€ Xuan Nen-Kha Tién, X3 Duyén Hai, | gaag77 | 9959103 72 36,6 | 7.46 | 375.7
huyén Hung Ha

3o |L© Xun Bac-Kha Tien, xa Duyén Hai, | ga506y | 9989939 100 404 | 7,53 | 3650
huyén Hung Ha

g7 | L€ Xuan Khuong-Kha Tien, xaDuyen | o300 | 9589079 80 393 | 7.45 | 3561
Hai, huyén Hung Ha

3 | Neuyen Hiru Dinh-Kha Tién, xaDuyen | g1a90, | 5089354 75 378 | 739 | 3740
Hai, huyén Hung Ha

33 | € Xuan Cung-Kha Ticn, xa Duyén Hai, | o2a799 | 989095 70 419 | 7343523
huyén Hung Ha

34 |Neuyen Hiu Don-Kha Bong, xa DUyen | goa700 | 59g189, 75 390 |77 | 3574
Hai, huyén Hung Ha

g5 |Phung Van Chi-Kha Tan, xd Duyén Hai, | o000 | 989063 70 426 | 764 3569
huyén Hung Ha

3 |Phung Van Han-Kha Bong, xa Duyen 633691 | 2281741 70 383 | 7383625
Hai, huyén Hung Ha

g7 |Neuyen Kim Viet-Kha Tan, xaDuyen | gonn59 | 9981933 80 455 | 777 | 3446
Hai, huyén Hung Ha
Lé Xuan Khuong-Giéng du an Uc khoan,

38| ki Tan x& Dusin Hat huyén Hung L | 633083 | 2281945 110 481 | 7,95 | 3443

gg |Bui Anh Tuan -Kha Tién, xa Duyén Hal, | ga5)1 | 5981955 80 390 | 7,09 | 3635
huyén Hung Ha

40 |Nguyen Van Khoi-Bui Minh, xa Duyén | oo,) 1o | 9585365 75 385 | 7.5 3597
Hai, huyén Hung Ha

47 |Bw Van Lap-Bui Viet, xa Duyen Hai, 631860 | 2282517 75 347 | 729 | 3721
huyén Hung Ha

42 |BUi Huy Viét-Bui Minh, x& Duyén Hai, | o) 00) | 9585197 70 301 | 705 | 3848
huyén Hung Ha

43 | Neuyén Nang Thinh-Vin Quan, xa 631377 | 2281564 70 289 | 687 | 3917
Duyén Hai, huyén Hung Ha

a4 | BUTHUy Hoal-Bui Tien, & Duyén Hai, | ga1146 | 9989497 70 289 | 7 |397,7

huyén Hung Ha
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45 | V8 Van Dung-Van Cam, xa Duyén Hai, | c4)609 | 9989197 80 205 | 6,97 | 4125
huyén Hung Ha

46 |Nguyen Van Truong-Chi Linh, xd Bong | o518 | 2979707 40 283 | 652 | 4114
b6, huyén Hung Ha

47 |Nguyén Duy Phung-thon Hiru, xd Dong | ga3539 | 9579603 120 278 | 695 | 4202
bo, huyén Hung Ha

ag | Nguyén Van Doan-Tan Dan, xa Bac Son, | gaaq49 | 9579995 60 281 | 671 | 4169
huyén Hung Ha

49 | Trén Xuan Phi-xom Minh Dlre, Xa Bac | o3 /415 | 5979862 94 274 | 68 | 4292
Son, huyén Hung Ha

50 \H’Z Van Bai-xa Cong Hoa, huyén Hung | 00 /00 | 9980516 | 105 280 | 6,61 | 4043

51 |Pham Thanh Hai-An Khodl, xa Quinh | gag576 | 9583575 96 269 | 7,3 | 4216
Son, huyén Quynh Phu

5o |Bac Tuan-An Khodi, xa Quynh Son, 635050 | 2283202 90 270 | 7.25 | 415.9
huyén Quynh Phy
Nguyén Quang Huy-Thugng Tho- Am

53 | Khodi. xa Quynh Son, huyén Quynh Phy | 35186 | 2284058 50 265 | 7,17 | 438,3

54 |Neuyén Xuan Tinh-Cam Du, x& Qunh | o0/ 00 | 9984076 100 275 |713]| 4173
Son, huyén Quynh Phuy

g5 | Pham Van Sy-Cam Du, xa Quynh Son, | gaa0a9 | 5994336 70 286 | 7,26 414,1
huyén Quynh Phu

5 | V0 Thanh Hai-Ha Tay, xa Quynh Ngoc, | o 504 | 984040 80 302 | 7313938
huyén Quynh Phy

57 | V0 Pinh Tan-Quynh Lay, xa Quynh 631491 | 2284554 80 31,0 |7,28 | 3779
Ngoc, huyén Quynh Phu

5g | [ran Van Hing-Dong Chau, xa Quimh | ga751 | 9584797 75 207 | 7.18 | 3857
Ngoc, huyén Quynh Phuy

59 | NeuyenBic Thoa-Dong Chau, xa Quynh | o015 | 59g553g 65 289 | 7323911
Ngoc, huyén Quynh Phu

go | euyen Thi Boan-Tan My, xa Quynh | o909 | 5986164 65 200 |7.08 | 387.2
Ngoc, huyén Quynh Phuy

g1 | Bui Van Ngoc-thdn Phi Hoi, xa Dan 631283 | 2283986 65 307 | 721 3885
Chu, huyén Hung Ha

g2 | \Neuyen Binh Thi-Dan Hoi, xa Dan Chu, | 001007 | 993648 70 339 | 7.55 | 379.2
huyén Hung Ha

g3 |Tguyen Van Anh -thon Binh, xa Dan 631820 | 2283886 100 339 | 7373859
Chu, huyén Hung Ha

g4 | Pinh Van Quan-thon Binh, xd Dan Chi, | o550 | 558313 80 344 |739 3759
huyén Hung Ha

g5 | Neuyen Xuan Van-thon Ngoc, xaDan | 005567 | 5989943 65 341 | 7223752
Chu, huyén Hung Ha

g6 |Pham Quoc Khan-Ha Tién, xd Dan Chi, | o000 | 9564763 70 209 | 7413|3787
huyén Hung Ha

g7 |Neuyen Vin Tai-Ngii Dong, xa Diép 629646 | 2284710 65 32,4 | 718 3799

Nong, huyén Hung Ha
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gg |Nguyen Xuan Cao-Ngii Dan, xa bicp 629329 | 2284590 68 333 | 7373812
No6ng, huyén Hung Ha

g |NNguyen Van Huong-Viet Yen 4, XaBiep | goa5y1 | 2284604 70 345 | 717 | 3807
NOng, huyén Hung Ha

70 |Hoang Van Thém-Duyén Nong, X Bicp | gra191 | 2983978 70 290 | 724 3888
No6ng, huyén Hung Ha

71 |Neuyeén Van Quan-Hoang Nong, xa Biep | 507,59 | 9283500 68 203 | 7.25 | 4017
NOng, huyén Hung Ha

72 | Phan Van Ciia-thon Trung Bang, X HUNG | 5o2/7 | 559566 70 20,0 | 7,15 | 397.9
Diing, huyén Hung Ha

73 |Neuyén Manh Hong-Ha Ly, xa Hung 629514 | 2281885 70 305 | 701 | 4599
Diing, huyén Hung Ha

74 | V@ Duy Khuong-Nhan Phu, xa Hung 629782 | 2281037 45 301 | 713 466,2
Diing, huyén Hung Ha

75 |Pham Van Luyén-Nhan Phi, x3 Hung 630385 | 2281691 45 305 | 708 | 4868
Diing, huyén Hung Ha

76 | Y0 Minh Ton-thon Cam, xa Hing Diing, | g20569 | 2982410 70 209 | 7,15 | 430,8
huyén Hung Ha

77 | Neuyen Ding Todn-Ngoc Lieu, Xa HUNG | 53153 | 9950541 78 309 | 7014078
Diing, huyén Hung Ha

7g | V0 Xuan Tin-Chung Binh, xa Van Cam, | 001500 | 5950655 70 315 | 7,23 4142
huyén Hung Ha

79 | PO Xuan Buong-Tran X4, X3 Van Cam, | oo,060 | 9950709 80 352 | 704 | 387.6
huyén Hung Ha

go |DO Xuan Bang -Tran Xd, Xa Van Cam, | ¢00004 | 555043 86 40,4 | 748 | 369,33
huyén Hung Ha




