KY YEU HOI NGHI KHOA HOC TOAN QUOC VIETGEO 2023
THUA THIEN HUE, NGAY 28 & 29 THANG 9 NAM 2023

BIA CHAT CONG TRINH - DIA KY THUAT VA MOI TRUONG
PHUC VU PHAT TRIEN BEN VNG

=y
18

-1

L=
1
|
=l
(]
=
ra=

[— g |

_1 .4
—phd

i

| e\ \rm |

NHA XUAT BAN KHOA HOC VA KY THUAT



HOI NGHI KHOA HQC TOAN QUOC

BAN TO CHUC:
PGS.TS V46 Thanh Tung
PGS.TS Ta Bure Thinh
GS.TS Tran Thanh Hai

PGS.TS Nguyén Xuan Thao

PGS.TS Nguyén Vian Lam
TS Phan Tuin Anh
PGS.TS Lé Vin Thing
PGS.TS Lé Hoai Pirc
PGS.TS D6 Quang Thién
PGS.TS Bui Truong Son

PGS.TS Nguyén Truong Tho

ThS Nguyén Thanh Binh

TS Nguyén Thi Thanh Huyén

BAN KHOA HOC:
PGS.TS Bui Truong Son
PGS.TS Tran Thanh Nhan
GS.TS B4 Minh buc
PGS.TS Nguyén Thi Nu
PGS.TS bau Van Ngo
PGS.TS Pham Quy Nhan

PGS.TS Nguyei:n bac Manh
PGS.TS Nguyén Quang Tuan

TS Nguyén Bach Thao
TS Nguyén Tién Hung
TS Lé Quang Duyén

TS Nguyén Vin Phéng
TS Nguyén Thanh Duong
TS Pham DBtrc Tho

TS Bui Trong Vinh

TS Pao Hong Hai

TS Nguyén Céng Dinh

TS Nguyén Thi Thanh Nhan

TS Tran Thi Phuong An
TS Tran Hiru Tuyén

TS Nguyén Thi Thiy
TS Hoang Ngb Tu Do
TS Bui Thi Thu

TS B Thi Viét Huong

BAN THU KY:
TS Nguyén Thanh Duong
PGS.TS Tran Thanh Nhan
TS Nguyén Thi Thiy
ThS Pham Thi Ngoc Ha
ThS Nguyén Vin Hung

TS Nguyén Thi Thanh Nhan

TS Tran Thi Phuong An

VIETGEO 2023

Truong Pai hoc Khoa hoc - Dai hoc Hué

Hoi Pia chét cong trinh va Mbi truong Viét Nam

Truong Pai hoc Mo - Dia chét

Hoi Cong ngh¢ Khoan - Khai thac Viét Nam
Hoi Pia chat thuy van Viét Nam

Truong Pai hoc khoa hoc - Pai hoc Hué
Truong Pai hoc Bach khoa - PHQG TP HCM
Truong Pai hoc Giao thong van tai

Truong Pai hoc khoa hoc - Pai hoc Hué
Truong Dai hoc Mo - Dia chét

Truong Pai hoc Khoa hoc - Dai hoc Hué
Truong Pai hoc Khoa hoc - Pai hoc Hué
Truong Dai hoc Khoa hoc - Pai hoc Hué

Truong Pai hoc M6 - Dia chét

Truong Pai hoc Khoa hoc - Dai hoc Hué
Truong Pai hoc Khoa hoc ty nhién - PHQGHN
Truong Dai hoc M6 - Pia chat

Truong Pai hoc Bach khoa - PHQG TP HCM
Hoi Dia chét thuy van Viét Nam

Truong Pai hoc Giao thong van tai

Truong Pai hoc Khoa hoc - Pai hoc Hué
Truong Pai hoc M6 - Dia chét

Hoi Cong nghé Khoan - Khai thac Viét Nam
Hoi Cong nghé¢ Khoan - Khai thac Viét Nam
Truong Pai hoc M6 - Dia chét

Truong DPai hoc M6 - Dia chét

Truong Dai hoc M6 - Pia chat

Truong Pai hoc Bach khoa - PHQG TP HCM
Truong Pai hoc Bach khoa - PHQG TP HCM
Truong Pai hoc Giao thong van tai

Truong Pai hoc Khoa hoc - Pai hoc Hué
Truong Pai hoc Khoa hoc - Dai hoc Hué
Truong Dai hoc Khoa hoc - Dai hoc Hué
Truong Pai hoc Khoa hoc - Pai hoc Hué
Truong Pai hoc Khoa hoc - Pai hoc Hué
Truong Pai hoc Khoa hoc - Dai hoc Hué
Truong Pai hoc Khoa hoc - Pai hoc Hué

Truong Pai hoc M6 - Dia chét
Truong Pai hoc Khoa hoc - Dai hoc Hué
Truong Pai hoc Khoa hoc - Pai hoc Hué
Trudng Pai hoc M6 - Dia chit
Truong Pai hoc M6 - Dia chét
Truong Pai hoc Khoa hoc - Pai hoc Hué
Truong Pai hoc Khoa hoc - Pai hoc Hué

Poéng Truong ban
DPong Trudng ban
Ph6 Trudng ban
Pho Trudng ban
Pho Trudng ban
Uy vién

Uy vién

Uy vién

Uy vién

Uy vién

Uy vién

Uy vién

Uy vién

Trudng ban
Pho Trudng ban
Uy vién
Uy vién
Uy vién
Uy vién
Uy vién
Uy vién
Uy vién
Uy vién
Uy vién
Uy vién
Uy vién
Uy vién
Uy vién
Uy vién
Uy vién
Uy vién
Uy vién
Uy vién
Uy vién
Uy vién
Uy vién
Uy vién

Truong ban

Ph6 Trudng ban
Uy vién

Uy vién

Uy vién

Uy vién

Uy vién



KY YEU HQOI NGHI KHOA HQC TOAN QUOC VIETGEO 2023

THUA THIEN HUE, VIET NAM
NGAY 28 & 29 THANG 9 NAM 2023

PIA CHAT CONG TRINH - PIA KY THUAT
VA MOI TRUONG PHUC VU PHAT TRIEN
BEN VUNG - VIETGEO 2023

Ban bién tap:
TA PUC THINH
BUI TRUONG SON
NGUYEN VAN LAM
NGUYEN THANH DUONG
TRAN THANH NHAN
NGUYEN VAN HUNG

&

NHA XUAT BAN KHOA HQC VA KY THUAT



VIETGEO 2023

PIA CHAT CONG TRINH - PIA KY THUAT
VA MOI TRUONG PHUC VU PHAT TRIEN
BEN VUNG - VIETGEO 2023

THUA THIEN HUE, VIET NAM
NGAY 28 & 29 THANG 9 NAM 2023

PON VI TO CHUC

Truong Pai hoc Khoa hoc - Pai hoc Hué
Hoi Pia chit cong trinh va Mai truong Viét Nam
Hoi Pia chét thuy van Viét Nam
Ho1 Cong nghé Khoan - Khai thac Viét Nam
Truong Pai hoc M6 - Dia chat
Truong Pai hoc Giao thong Van tai
Truong Pai hoc Bach khoa - PHQG TP Hd Chi Minh

PON VI PONG HANH

Truong Pai hoc Khoa hoc - Pai hoc Hué
Truong Pai hoc M6 - Dia chat
Truong Pai hoc Bach khoa - PHQG TP Hd Chi Minh
Cong ty TNHH XNK Phu Thanh Phat
Cong ty TNHH Nam Mién Trung
Cong ty C6 phan Khoa hoc Cong nghé Bach khoa TP H6 Chi Minh
Trung tdm Nghién ctru Dia k¥ thuéat
Cong ty TNHH Premium Silica Hué
Cong ty C6 phan tu van dia chat CT Pa Ning
Cong ty CP Pau tu phat trién GMC



MUC LUC

Chu dé 1. DI A -PIA KY THUAT

I AT THU
NGUON HINH THANH TRU LUQONG NUOC DUOI DAT VUNG DONG BANG TINH HA TINH
Duwong Thi Thanh Thiiy, Hoang Thang Long

NGHIEN CUU UNG XU CO HQC CUA VO TRONG HAI BPUONG HAM VA KET CAU NGAM
CONG TRINH XAY DUNG LAN CAN TRONG PO THI

Dé Ngoc Thdi, Nguyén Thé Mjc Chin

PHAN TiCH CHON THONG SO THI NGHIEM BA TRUC BONG PHU HOP CHO CONG TRINH
DPIEN GIO O VIET NAM
Nguyén Vian Phong, Do Hong Thang

NGHIEN CUU ANH HUONG CUA bO THAM NUOC NGAM TRONG CAC LOP PAT PA TOI SU
ON PINH CUA HO MONG TANG HAM NHA CAO TANG TAI VIET NAM
Nguyén Chi Thanh

NGHIEN CUU TONG QUAN VE CONG NGHE, NGUYEN LY LAM VIEC VA MOT SO YEU TO
CHINH ANH HUONG PEN SU LAM VIEC CUA TUONG CHAN PAT COT LUOI BIA KY THUAT

Pham Viin Hing, Vii Minh Ngan, Pham Minh Tudn, Mai Vin Toan

PHAN NHOM SUY THOAI NGUON NUGC MACH LO KARST VUNG NUI CAO, KHAN HIEM
NUOC KHU VUC MIEN NUI BAC BO

Daio Pirc Bang, Nguyén Vin Trii, Nguyén Minh Viét, Nguyén Vin Lam, Tran Vii Long,
Kiéu Thi Vin Anh, Vii Thu Hién, Dwong Thi Thanh Thiiy, D6 Anh Pirc, Bii Manh Bang,
Nguyén Vin Thing

DANH GIA KHA NANG AN MON CUA NUOC NGAM POI VOI CAC KET CAU BE TONG MONG
CONG TRINH KHU VUC PONG BANG VEN BIEN PHiA BAC TINH QUANG TRI
Hodng Ngé Tw Do, Trin Thi Ngoc Quynh, Nguyén Thi Thanh Nhan, Hoang Hoa Thdm,
Lé Thanh Phong

NGHIEN CUU XAC PINH PHUONG AN THOAT NUOC MO THAN TRANG BACH,
PONG TRIEU, QUANG NINH PHUC VU PHAT TRIEN BEN VUNG

Tran Quang Tudn

MOT SO VAN BE LIEN QUAN DEN VIEC LUA CHON TUYEN KHI THIET KE PUONG
O TO XAY DUNG MOI QUA VUNG BOI NUI THEO HUONG TIEP CAN MOI
Nguyé~n Diurc Dam, Nguyé~n Dirc Manh, Pham Thdi Binh

XAC PINH TOC PO NGAM TRONG POI KHONG BAO HOA CUA CAC THANH TAO BO ROI
PHUC VU NGHIEN CUU MOT SO THONG SO DICH CHUYEN KIM LOAI NANG VAO TANG
CHUA NUOGC

Trin Quang Tuin, Pao Dirc Bang, Tran Vii Long, Nguyén Vin Lam, Kiéu Thi Vin Anh,

Vii Thu Hién, Dwong Thi Thanh Thiiy, Nguyén Bach Thdo, Nguyén Thanh Minh................u.....

VE CONG TAC DANH GIA CHI TIEU CHAT LUONG KHOI BA RQD BANG MAY GHI HINH LO
KHOAN KHAO SAT
Dao Viét Poan

12

21

31

41

50

57

67

77

96




86 HOI NGHT KHOA HO( O 3

XAC PINH TOC PO NGAM TRONG POI KHONG BAO HOA CUA CAC
THANH TAO BO ROT PHUC VU NGHIEN CUU MQT SO THONG SO DICH
CHUYEN KIM LOAI NANG VAO TANG CHUA NUGC

Tran Quang Tuin" ", Pao Pirc Bing', Tran Vii Long', Nguyén Vin Lam' Kiéu Thi Van Anh’,
Vii Thu Hién', Dwong Thi Thanh Thiy', Nguyén Bach Thao', Nguyén Thanh Minh’.
T ruong Pai hoc Mo - Dia chat; *Lién doan Quy hoach va Piéu tra tai nguyén nuoc mién T rung
"Tac gia chiu trach nhiém: tranquangtuan@humg.edu.vn
Tém tit
Dé danh gia sy dich chuyén mot sb kim loai nang tir ngudn 6 nhiém vao cac tang chira nudc
trong cac thanh tao bd roi can phai xac dinh cac thong s6 dich chuyén dac trung nhu h¢ s6 tré, do
am cua dat da, tbc d6 ngdm va su bién d6i ndng d6 cua cac chat giy 6 nhiém trong d6i khong
bao hoa. Trong nghién ctru nay, toc d6 ngdm ciia nudc trong d6i khong bao hoa nudc di dugce
xéac dinh boi str dung két hop hai phuong phap d6 nudc khac nhau: d6 nudc hd dao theo N.X.
Netxterop va ap luc am Minidisk (MDI). Cac phuong phap nay da duoc ap dung cho cac tinh
dong bang Bic Bo va khu vuc ven bién mién Trung. Két qua thi nghiém d6 nudc bang vong kép cho
thay, cac khu vuc thi nghiém ¢ bai rac Binh Tu - Tlen Thanh, TP. Phan Thiét va ba1 ric Phudc Tién,
TX. La Gi, Binh Thuén c6 tdc d6 ngdm 16n hon rat nhiéu lan (khoang 6.10” - 2.10* m/s) so v&i khu
vuc ¢ ving Chau Khé, Bic Ninh (khoang 107 - 10™® m/s). Phuwong phép 4p luc am ciing cho két
qua c6 xu huéng tuong ty, véi tbe do ngdm & vung Binh Thuan (5 ml/phut) 16n hon nhiéu so véi
ving Béc Ninh (khoang 1 ml/2-5 phut). Tu cac két qua nay, cac tac gia str dung dé phuc vu tinh
toan cac thong so dac trung cho qua trinh dich chuyen vét chét trong d6i khong bio hoa dé dy
bao xam nhap mot so kim loai ning tir cac bai chon 1ap, bai d6 thai cta cac khu cong nghiép, cac
lang nghé vao céac tng chtra nudec.

Tir khéa: thi nghiém d6 nuwéc vong kép; Minidisk; khéng bdo hoa nwée; toc do ngam nuée.
1. Dit van dé

O nhiém dét va nudc ngam da tro thanh mot van dé toan cau ké tir khi cong nghiép hoa va
ndng nghiép co gidi hoa ra doi. Mot sd chat gay 6 nhiém nhu cac kim loai nang tir cac ngudn 6
nhiém khac nhau nhu cic khu cong nghiép, cic bii d6 thai, cic bii chon l1ap ¢ khu vuc nong
thon va thanh thi, chat thai sinh hoat, phan bon, c6 thé ton tai trén mat dat va dudi bé mat dat
trong nhiéu thap ky, tham chi 1a thé ky (Nguyén Vian Lam va nnk., 2020; Vu Ngoc Ky va nnk
2001). Hau hét, cac chat gay 0 nhlem xay ra trong tu nhién dudi dang nguon diém hodc ngudn
phén tan. Vi du vé 6 nhiém ngudn diém 1a cac bai rac d6 thi (bai chon ldp), chét thai cong
nghiép, 1o ri va tran, ro ri tir bé chira ngam chira dung moi, tran d6 hoa chit trong qua trinh van
chuyén duong bd, dudng sit va kho du trit xay ra do nudc thai tir nha vé sinh va hé ga, 10 ri
céng ranh va bé tu hoai.

Qua trinh phat trién kinh té va gia ting dan s6 & cac nudc trén thé gidi ciing nhu tai Viét
Nam khién cho nhiéu chét thai xa thai ra méi truong (Nguyén Vin Lam va nnk., 2020). Trong sb
cac chét d6 thi cac loai gdy 6 nhiém lam han ché kha nang sir dung tai nguyén nudc néi chung va
tai nguyén nudc dudi dat ndi riéng can dic biét chu y dén cac kim loai ning c6 trong chat thai.
Kim loai ndng la vat chét co khbi luong riéng 16m hon 5 g/cm3, vi du nhu Ag, Cd, Cu, Fe, Mn va
Zn, ban than cac nguyén t6 kim loai ning va hop chit cta chung twong dbi 6n dinh, kho bi phan
giai va kho di chuyén. Piéu kién di chuyén ctia chung phu thudc vao dic diém dia héa ctia moi
truong, phu thudc vao hanh vi dia héa cia mdi nguyén t. Dé c6 thé danh gia duoc ngudn nude
dudi dat & mot khu vuc nao d6 co nguy co 6 nhiém do kim loai ning noi riéng va cac chat 6
nhiém khéc noéi chung ciing can thiét phai xem xét tong hoa mbi lién quan giita dja tang dja chit,
dic diém thach hoc va dic diém dia héa cua khu vuc nghién ctru.



Chidé 1. PIA CHA -BIAKY THUAT VA DIA CHAT THUY VAN 87

Trén co s¢ do, dé giai quyét nhu’ng van dé nay va dinh hudng phat trién kinh té theo huong cong
nghiép hoa gan lién v6i bao vé moi trudng, gitip moi truong duge cai thién va nang cao hiéu biét ciia
con nguoi vé chit luong méi truong, dac biét la moi truong nudce dudi dat va nude mat, nghién clru
nay d tién hanh nhiéu cong viéc hién trudng. Mot trong nhitng cong viée d6 13, nghién ctru da tién
hanh diéu tra khao sat hién truong va da lya chon cac khu vuc déc trung, khdo sat cac nguén thai, cac
bai thai, cac bi chén lap chit thai, bii tap két rac c6 kha ning gy 6 nhidm 16n tir cac lang nghé, tir
céc khu, cum cong nghiép, dan sinh va cic ngudn khac co nguy co 6 nhiém kim loai ning dén cac
tang chtra nude dudi dat tai céc ving Béc Ninh va ven bién Binh Thuén

Pé gial quyét nhimng van dé nay, cac nghién ctru vé viée ngam clia cac chat 6 nhidm tir trén
mit dat xudng cac dia tang va nudc dudi dat la can thiét. Téc d6 ngdm cua cac chat hoa tan trong
mdi truong nudc lai phu thude 16n vao toe do ngdm ctia nude trong moi truong. Tuy nhién, toc
d6 ngdm cua nudc va cac chat qua doi thong khi phu thude 16n vao d6 4m cua dat da (William A.
et al., 2004; Jacob H. et al., 2002; Lichner et al., 2007; Ankeny M.D. et al., 1991). Tt trén mat
dat xudng thi d6i khong bao hoa 1a doi dat da gip dau tién. Vi vay, viée xac dinh téc d6 ngdm
cua nudc tur trén mat dat xudng 1a thong s6 rat can thiét cho viéc tinh toan cac thong s6 dich
chuyén. Do nuéc ngam trong doi khong bao hoa s€ lan truyén theo diéu kién khong bao hoa va
khac biét so véi tbe do ngim trong dleu kién bao hoa. Chinh vi van dé nay nén can phai thuc
hién cac thi nghiém xéac dinh tbc do ngdm khong bdo hoa nay.

Nghién ctru nay dé duoc thyc hién voi muc dich trinh bay thi nghiém ngoai troi xac dinh tbe
d6 ngam khong bao hoa cua nudc trong doi khong bao hoa nude cac 1op dat d4 gan trén mat dat
phuc vu cho cac tinh toan vé di chuyen ctia nude va cac chat 6 nhiém, nhim dé phuc vu tinh toan
cac thong s6 dich chuyén cua mot sb kim loai ning trong d6i khong bao hoa va giai bai toan du
béo qua trinh di chuyén chat ban tir ngudn giy ban vao tang chira nudc.

2. Vung nghién ciru

Dua vao két qua cua cac qud trinh khdo sat thuc dia, ching t61 nhén théy réng ¢ nhiéu khu
vuc ngudn nude dudi dat va nude mat ¢ thé bi anh hudng 6 nhiém tir cic ngudn 6 nhiém khéc
nhau, dic biét 1a tai 2 khu vuc dong bang Bic Bo (vi du cac lang nghé tinh Bic Ninh) va khu vuc
ven bién mién Trung (vi du cic ving cat ven bién tinh Binh Thuan) (Hinh 1). Bic Ninh 12 mot
trong nhitng tinh thudc ving kinh té trong diém vung Bic Bo va la tinh phat trién cac nganh
cong nghiép hang dau cta ca nude. Trong vung c6 rat nhidu lang nghé va nhiéu lang nghé c6 lich
sir ton tai hang tram nam, dugc phan b rong khép trén dja ban cac huyén trong tinh. Tuy nhién,
cac lang nghe c6 quy mo san xuét nho 1¢, day chuyen cong ngh¢ mang tinh thu céng, lac hu,
tiéu ton nhiéu nhién liéu, nguyén licu, phan chat thai thira d6 ra mdi truong nhiéu. Mat khéc,
khong c6 hé thong xtr 1y chat thai, nudc thai, khi thai dong bo va dam bao vé sinh méi truong.
Trong sO 6 lang nghé san xuat gdy 6 nhiém nhat c lang nghé tai ché thép 0 Da Hoi. N6 gay 6
nhiém nghiém trong ca méi truong khong khi, nudc va dat, dic biét 1a 6 nhiém cac kim loai nang
nhu Pb, Cu va Zn. Theo danh gia cua ching t0i, cac vung trong diém c6 nguy co gy 6 nhiém
kim loai nang nhét trong tinh Bac Ninh 1 ving Man X4 va Da Hoi. O khu vyc Man Xa, 16p dét
sét twong doi day. Nguoc lai, & Pa Hoi (Chau Khé) 16p sét mong hon. Vi vay, vi tri thi nghiém
dic trung nhét cho thi nghiém d6 nudc 1a ving Pa Hoi.

Vung cat ven bién Binh Thuén mang ddc diém chung 1a kha nang tu bao vé kém, cac chit 6
nhiém dé dang di chuyén vao tang chira nudc va gay nhiém ban nudc dudi dat. Tai Binh Thuén,
c¢6 2 khu vuc bai rac c6 nguy co rat 16n gdy 6 nhiém téi nude dudi dat, d6 1a khu vyc béi rac
Binh Tu - Tién Thanh, TP. Phan Thiét, véi thanh phan rac thai do vao bai rac 1a tit ca rac thai ra
tir TP. Phan Thiét. Theo quy dinh cac rac thai d6 tai Binh Tu 1a rac thai sinh hoat. Tuy nhién,
theo khdo sat cua chung tdi, ngoai rac thai sinh hoat con mot lugng rat 16n rac cong nghiép nhu
cac réc thai st thép tur han tién, bong den, vat liéu thura tir tai ché nhya va m01 ngay bai rac tlep
nhan khoang 75000 tin rac chua qua so ché. Rac tai bii rac dugc do truc tiép 1én dat cat cua tang
chtra nuéc Holocen. Véi lugng rac 16n nhung tai bai rac khong c6 cong nghé xir Iy ma chi dbt va
chén 14p nén bii rac gdy 6 nhiém méi truong khong khi, dit va nude nghiém trong. Khu virc bai
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rac Phude Tién, xa Tan Phude, TX. La Gi, huyén Ham Tan rdng 5 ha, 1a noi chtra toan bo lugng
rac thai cia TX. La Gi. Khi con hoat dong, bai rac hang ngay tiép nhan hang nghin tin mot ngay.
Luong rac thai nady bao gdm ca rac thai sinh hoat va rac thai tir san xuét nong lam thuy san va
cong nghiép. Rac thai cac loai khong qua so ché va d6 16 thién. Rac do truc tiép 1én 16p cat clia
tram tich Pleistocen, ddy bai rac khong duoc gia cd bang vat lidu chong tham, rac chi dugc dot
va chén lap khong co cong ngh¢ xur ly nén gy 6 nhiém mai truong nghiém trong vé mui, rudi
mu01 dac biét lam 6 nhiém ngudn nudce tang chira nudc Pleistocne va tang chira nudc nit né co
ngudn géc magma.
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Hinh 1. Vi tri cac khu vuce thi nghiém dé nude
Chinh vi vay, van dé nghién ctru qua trinh dich chuyén chit 6 nhiém & khu vuc nay rit can
duogc quan tam. Cu thé 2 dia diém do la:
- Lang nghé Pa Hoi, phuong Chau Khé, TP. Tt Son, tinh Bic Ninh;

- Bii rac Binh Tu - Tién Thanh, x3 Tién Thanh, TP. Phan Thiét va bai rac Phudc Tién, xa
Tan Phudce, TX. La Gi, huyén Ham Tan, tinh Binh Thuén.

3. Phwong phap nghién ctru va qua trinh thi nghiém

Pé tién hanh nghién ciru nay, nhom tac gia da su dung nhiéu phuong phap nghién ctru.
Trude tién, nhom tac gia da tién hanh nhiéu dot khao sat thuc dia tai tit ca cac khu vye thude
dong bang Bac Bo va cac tinh ven bién Viét Nam. Sau do6, cac dot thyuc dia chi tiét dé tim cac
ngudn co kha nang gay 6 nhiém téi nude dudi dat da duoc thyc hién tai 2 khu vuc, do 1a lang
nghe ba Hoi, phuong Chau Khé, TP. Tur Son, tinh Bic Ninh va khu vuc bai rac Binh TG - Tién
Thanh, xa Tién Thanh, TP. Phan Thiét va khu vuc bii rac Phude Tién, xa Tan Phudc, huyén
Ham Tén, tinh Binh Thuén. Tiép theo, cac thi nghiém d6 nudc dé giai quyét cac muc dich dit ra
dugc tién hanh bang cac phuong phap khéac nhau tai cac khu vuc di ké trén. Cac phuong phéap d6
nude thi nghiém vong kép cia N.X. Netxterop (Hinh 2) va thi nghiém ap lgyc am (Hinh 3) dugc
thuc hién déng thoi ngoai thuc dia trong thoi gian thang 3 nam 2023. Do diéu kién thoi tiét, cac
trang thiét bi va cic nguyén nhan khac nhau, khu vuc Pa Hoi, phuong Chau Khé, TP. Tir Son,
tinh Bic Ninh duoc tién hanh thi nghiém trudc; sau d6, cac thi nghiém d6 nudc tai cac khu vuc
Binh Thuén dugc thuc hién sau.

Trong cac vung thi nghiém, ddi véi thi nghiém d6 nuéc vong kép: Phuong phép nay sir dung
hai vong chin dit dong tim, v6i vong to (vong ngoai) c¢6 duong kinh trong 50 cm, vong nho
(vong trong) c6 dudng kinh trong 25 cm; khdng ché cot nude ap luc khong dbi & vong trong va
vong ngoai déu bang 10 cm. Po lwong nude tiéu tén do thAm qua day vong nho cho dén khi dat
luu lugng on dinh thi dung. Ap dung dinh luat Darcy va cé xét téi lyc mao dan dé tinh hé s6
thim ctia dat.
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Khi d6, hé sb tham cua dat duoc tinh theo cong thtrc sau:
Q. xH

_ 1
~ F(Hy + He + H) )

Kin

Trong do:
K hé s thim cua dat, cm/s;
Qc: luu lugng thdm On dinh, cm3/s;

314 xD?

F: dién tich tiét dién thim, F = , cm’; véi D 14 dudng kinh trong cta vong chén nhé, cm.

Hy: chiéu cao ¢t nudce thi nghiém ¢ trong vong chan, luén khong do6i va bang 10 cm;
H: chi€u sau nudc tham vao dat sau khi két thuc thi nghiém, cm;

Hy: ap lyc mao dan, tuy thudc vao loqi dat d}l:(_yC xac dinh hé sb thém, duoc léy gén dang theo
(Poan Van Canh va nnk., 2002; Tiéu chuan Quoc gia TCVN 8731, 2012).

Thém vao d6, dé xac dinh toc do ngam () khong bio hoa ctia nudc trong d6i khong bio hoa
nude, nghién ciu nay da s dung thiét bi do téc do ngdm sir dung dia cing (Tension disk
infiltrometer). Khi d6, tbc do ngdm khong bio hoa duoc xac dinh thong qua luong nude mat di
do duoc bang dung cu ngdm dia cing. Toc d6 nay dwoc tinh toan nhu sau:

u=((Via - Vi/t)/S ()

Trong do:

u: van tdc ngdm khong bdo hoa (cm/ngay hodc cm/s);

Via, Vie: thé tich nuée trong khoang thi nghiém khi bit ddu va két thuc thi nghiém (cm’);

t: thoi gian thuc hién thi nghiém (phut);
S: dién tich dia tham (cm?).

Hinh 2. Thi nghiém d6 medc hé dao trong vimg — Hinh 3. Thi nghiém do toc dé ngam sir dung
nghién curu. dia sirc cang trong vung nghién curu.

4. Két qua
4.1. Thi nghiém tham vong kép N.X. Nexterip

Tai cac yi tri thi nghiém da lya chon kh}l vuc lang nghé Pa Hpi, phuong Chau Khé, TP. Tu
Son, tinh Bac Ninh, nghién ctru nay da tién hanh thi nghiém d6 nudc vong kép tai 15 diém
nghién ctru. Cac két qua thi nghiém dugc dua ra trong Bang 1.

Céc két qua do nudc thi nghiém tai khu vue bdi rac Binh Ta - Tién Thanh (11 vi trf) va khu
vuc bai rac Phudce Tién (4 vi tri). Céac két qua xac dinh toc do ngam bao hoa va h¢ so6 tham Ky,
trong déi khong bao hoa dugc dua ra trong Bang 2.
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4.2. Thi nghi¢m thim zp lwe 2m Minidisk

Thi nghiém ngoai troi xac dinh téc d6 ngdm (1) khong bio hoa cua nudc trong doi khong
bao hoa nudc dugce tien hanh tai Bac Ninh va Binh Thuan véi khoi lugng nhu sau:

- Lang nghé Pa Hoi, phuong Chau Khé, TP. Tir Son, tinh Bic Ninh: 40 diém thi nghiém.

- Bii rac Binh Tu - Tién Thanh, TP. Phan Thiét, tinh Binh Thuan: 40 diém thi nghiém.

- Bai rac Phudc Tién, TX. La Gi, huyén Ham Tan, tinh Binh Thuén: 20 diém thi nghiém.

Tong sb diém thuc hién thi nghiém ngoai troi xac dinh téc d6 ngam khong bio hoa ctia nude
trong dé1 khong bao hoa nudc tai cac vung la 100 diém.

Tir cac két qua thi nghiém hién truong, céc tic gia da tinh toan dé xac dinh toc do ngam (u)
trong doi khong bao hoa cho cac vung nghién ctru. K&t qua dugc tong hop trong cac Bang 3 va
Bang 4.

Bang 3. Két qua xdc dinh toc do ngam khéng bdo hoa tai khu vuc Bdc Ninh

S6 lugng Tdc do ngam, u (cm/ngay) Heé s6 bién Ap lyc am
vi tri thi thién (CV), | (chiéu cao hut),
n;ghiém Max Min Trung binh bo Iéch O/E) "¢ cm )
' g chuan (SD)
40 14,87 1,88 8,59 4,12 0,48 0,5
Bang 4. Két qua xac dinh téc do ngdm khong bdo hoa tai khu viec Binh Thudn
S6 lugng Tbc d6 ngam, u (cm/ngay) Hé s6 bién Ap lyc am
vi tri thi ) . Do léch thién (CV), | (chi€u cao hut),
nghiém Max Min Trung binh | o34 (SD) % cm
60 14,65 1,71 8,52 3,99 0,47 5,0

5. Thio luin
5.1. Tai khu vye tinh Bic Ninh

Qua cac két qua nhiéu lan khao sat thyc dia, ching t6i thay rang khu vic ¢6 nguy co 6 nhidém
cao tir cac ngudn gdy 6 nhiém trong toan tinh Bic Ninh 1a tai khu vuce ché bién thép Pa Hoi,
phuong Chéu Khé, TP. Tur Son, tinh Bic Ninh. Tai khu vuyc nay, hé s6 thAm (Kin) cua 16p dat gan
bé mit co gia tri twong d6i nho (Bang 1). Trong téng sb 15 vi tri khao sat va tién hanh d6 nudc thi
nghiém bang vong kép, chi c¢6 1 diém duy nhét c6 chiéu sau ngam ctia nuge theo chiéu thang dung
lén dén 15 cm. Nguoc lai, hau hét cac diém khac déu c6 chiéu sau ngdm nho. Cac két qua thi
nghiém nay phan anh va phii hop véi cac dic diém dia chét trong khu vuc nghién ctru. Trong do,
mot dic diém dia chat dang luu ¥ 13 tai khu vuc ndy, cac 16p dat ¢a gan bé mat co thanh phan thach
hoc hau hét 14 sét, sét bot c6 mau ndu vang, vang do (Hinh 4) va bao phu mot dién tich rat rong;
chiéu siu cua céac 16p sét tuong dbi 16m (co thé dat t6i 10 m tuy tung vi tri nghién ctru). Cac nghién
ciru tru:Oc d3 dua ra cac két qua la: dbi voi dat sét thi hé 6 thim (K¢,) nam trong khoang tur 10° o
dén 10® cm/s. Cac phan tich mau dét cho biét hé sb 16 rdng ty nhién cua 16p dat gan bé mit la
72,4%. Nhu vy, cac két qua d6 nude thi nghiém dugc tién hanh bang vong kép 1a phi hop véi cac
nghién ctru vé hé sb tham ddi voi dat loai sét noi chung va dat sét noi riéng. Mt khac, qua cac két
qua khao sat thuc dia va cac Kkét qua thi nghiém dd nude co thé nhan dinh réng nudce trén mit néu
chira cac kim loai ning tir ngudn 6 nhiém tir cac bai d6 thai, s& bi han ché xam nhap vao cac tang
chira nu6e c6 thanh tao bo roi trong ving nghién ciru. Nhu véy, thong qua cac ket qua d6 nudc thi
nghiém tai cac diém ‘nghién cu, cac két qua thu dugc cho thay cac gia tri hé sd thdm cua cac 16p
dat da gan bé mat thap va két qua nay 1 phi hop véi cac dic diém dia chat trong ving.

Déi véi thi nghiém thAm ap lyc am cho thiy ving gﬁn UBND xa Chau Khé trong khu vuc
bai thai xi quang c6 toc do ngdm khong bao hoa kha thap. Trung binh chi khoang 0,5-1 ml/3-5
phut véi chiéu cao hut 0,5 cm. Pay 1a noi dat bé mat cha yéu 1a sét véi ham lugng hat min 16n va
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duoc dam chat. O khu vuc dong rudng vé phia TAy UBND noi van c6 dit trong cdy cho thay toc
d6 ngadm khong bdo hoa c6 cao hon song khong 16n hon. Trung binh téc d6 ngdm khoang 0,5-1
ml/1-2 phut véi chiéu cao hit 14 0,5 cm. Pay 1a khu vuc dat canh tic duoc cay x6i va con xop.
Do do, tdc d6 ngdm khong bdo hoa co gia tri cao hon so v6i khu vire béi xi. O khu vyc rudng laa
gan duong vao khu lang nghé cho thay tc d6 ngdm khong bio hoa co6 cao hon. Trung binh tbe
d6 ngam vao khoang 1 ml/phut véi chiéu cao hat 13 0,5 cm. bay van la khu vue rudng lua nén
dugc cay x6i quanh nam, tuy ham luong sét cao nhung dét toi xdp nén téc do ngdm ciing nhanh
hon. Viéc so sanh két qua thi nghiém thim giita 2 phuwong phap s& duoc thuc hién trong cac giai
doan tiép theo cua dé tai nghién ctru nay.
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Hinh 4. Quan sat dac diém dia chat va cét dia td‘ng dia chat tai khu viee d6 nuée thi nghiém & Bdc Ninh.

5.2. Tai viing cdt ven bién Binh Thusin

Céc két qua do nudc thi nghiém tai 2 dia diém c6 ngudn gay 6 nhidm 1a cac bai chon lap
chat thai 16n ciia tinh Binh Thuan nhu di néu & trén cho thdy: D6i voi thi nghiém d6 nudc bang
vong kép, khu vuc bai rac Binh Tt - Tién Thanh c6 hé s6 thim tuong ddi cao, bién ddi tr 6,46
dén 21,45 m/ngay va khu vuc bai rac Phuédce Tién c6 hé s6 thAm nho hon, dao dong tur 1,06 dén
3,03 m/ngay.

Dbi véi thi nghiém ap luc 4m, 2 khu vuc bai rac thuc hién thi nghiém déu ndm trén doi cat
v6i thanh phan ¢ hat kha thé, chu yéu 1a cat trung tho nén tc do ngém khong bao hoa kha 16n.
Ca 2 khu vuc ¢ toc do ngdm () trung binh khoang 5 ml/phut véi chiéu cao hut t61 5,0 cm. Pbi
voi thi nghiém nay, sau khi c6 cac so li¢u téc d6 ngdm sé& tinh toan cac gia tri he sO tham. Cudi
cung, cac két qua cta nghién ctru nay dé phuc vu nghién ciru mot s6 thong s6 dich chuyén kim
loai ning vao ting chira nudc. Khi dé, s& tién hanh so sanh két qua thi nghiém cia 2 phuong
phap trong vung nghién ctru nay.
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6. Két luan

Nghién ctru nay da thyc hién thi nghi€ém ngoai troi xac dinh tbe do ngém khong bao hoa cua
nudc trong doi khong bao hoa nude da duge thuc hién tai 2 khu vue nghién ctru chinh la Bic
Ninh va Binh Thuén. Nghién ctru da st dung cac phuong phap thi nghiém d6 nudc khac nhau tai
cu thé 2 ving ¢6 nguy co o nhiém cao t6i nudc dudi dit 1a khu viue Chau Khé ¢ Bic Ninh va cac
bai rac Binh TG - Tién Thanh va Phudc Tién & Binh Thuan. Tai khu vuc Chau Khé, Tir Son, Béc
Ninh, tbc d6 ngdm nhoé hon nhiéu 1an so v6i khu vuc thi nghiém ¢ bai rac Binh Tu - Tién Thanh,
Phan Thiét va bai rac Phudce Tién, TX. La Gi, Binh Thuan.

Trong qua trinh thi nghiém d6 nudc trong cac thanh tao ¢ 2 khu vuc khac nhau 1a Bac Ninh
(sét, sét pha va cat pha) va Binh Thuan (cat ven bién) cho thay: khi d6 nudc thi nghiém & khu
vuc vo1 thanh phén la sét, sét pha, cat pha, muc do tham it thi ¢6 thé st dung céac binh nuédc cé
thé tich nho (6ng duong kinh 110 mm), ddi voi nhirng khu vuc cat, muc do thAm manh hon, can
stir dung cac binh dung nudc c6 thé tich 16n (dng c6 dudng kinh tir 130 mm) va chuén bi cac binh
nude du phong véi tong thé tich cho mdi diém db nude khoang 1 m’.

Do sy bién d6i vé diéu kién dia chét, dja hinh, diéu kién dan cu va thim thuc vat nén kha
nang thim nudc tai cac vi tri trong d6i khong bao hoa s& khac nhau. Trong khudn khé nghién
ctru ndy, sb lugng diém thi nghiém con chua phu khip duoc ¢ nhiéu dia diém khac nhau. Chinh
vi vay, khi nghién ctru tai cac dia diém khac, c6 thé tham khao cac két qua cia cac thi nghiém
nay voi diéu kién twong tuy va néu c6 didu kién can thi nghiém bd sung dé dat do tin cdy cao nhit
va cac phuong phap thi nghiém thAm khéac cling nén duoc xem xet ap dung. Cac két qua cua
nghién ciru ndy s& 1am co s& dé phuc vu nghién ciru xac dinh mot sé thong sé dic trung cho qua
trinh dich chuyen vét chét trong doi khong bao hoa nuoc dé dy bao xam nhdp ctia mot sd kim
loai nang tir ngudn 6 nhidm va céac ting chira nudc trong thoi gian toi.

Loi cam on

Bai bao nay duoc thuc hién trong khudn kho cua dé tai nghién ctru img dung va phat trién
cong nghé cap Qudc gia: Nghién ciru xdc dinh mét sé thong so dac trung cho qua trinh dich
chuyén vit chat trong doi bao hoa va khong bdo hoa nuoc dé dir bdo xdam nhdp ciia mét sé kim
logi ndng tir nguon é nhiém vao cdc tang chira nude c6 thanh tgo bo roi, mi sb:
DTPLCN.86/21. Cac tac gia gui 10i cam on Truong Pai hoc M6 - Dia chit, ban chu nhlem dé
tai, chinh quyén va nguoi dan dia phuong trong vung nghién ctru da hd tro va tao cac diéu kién
thuan loi cho céc tac gia hoan thanh nghién ctru nay.
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Determination of infiltration rate in the unsaturated zone of loose
formations to study some heavy metals displacement parameters
into aquifers
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Abstract

To evaluate the displacement of some heavy metals from polluted sources into quaternary
aquifers, it is necessary to determine the characteristic displacement parameters, such as
hysteresis coefficient, soil moisture, infiltrating speed, and concentration changes of pollutants in
the unsaturated zone. In this study, the water infiltration rate in the unsaturated zone was
determined using a combination of two different experimental infiltration methods: the double
ring infiltrometer experiment (N.X. Netsterov) and the Mini disk infiltrometer (MDI) testing
technique. These methods have been applied to the northern delta provinces and the central
coastal areas. The results of the double-ring infiltration experiment show that the infiltration
rates (approx. 6.10” to 2.10"* m/s) obtained at Binh Tu-Tien Thanh landfill, Phan Thiet city, and
at Phuoc Tien landfill, La Gi town, Binh Thuan province, are much higher compared to the Chau
Khe, Bac Ninh area, with infiltration rates of 107 to 10® m/s. The negative pressure method also
gave similar results, with the infiltration rate of 5 ml/min in Binh Thuan being much higher than
that in Bac Ninh (about 1 ml per 2-5 min). Afterward, the authors use these results to calculate
the specific parameters for the material movement process in the unsaturated zone to predict the
infiltration of some heavy metals from landfills, dumping yards from industrial parks, and craft
villages into aquifers.

Keywords: double-ring infiltration experiment, Minidisk, water unsaturation, infiltration rate.



