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MO PHONG XU LY AMONI PHAT THAI TU NGHIA TRANG CON PAO
DPEN TANG CHUA NUGC PLEISTOCEN CUA PAO CON SON

Nguyén Thi Minh Trang, Nguyén L& Duy Luén
Dai hoc Kién triic Tp. Hé Chi Minh

Tém tit: S phdt thai lién tuc tai cdc nghia trang ldu nam (hay tai cdc bdi chén lap) ciing voi
sw thiéu vang cdc gidi phdp ngan chdn va xir Iy lan truyén é nhiém xudng cdc tang chira meée
dudi ddt bén dudi di va dang gdy ra nhitng moi lo ngai vé chat hrong nuée dwdi dat. Trong bai
bdo nay, véi muc tiéu chinh la loai b6 NH, phdt thai tir nghia trang Cén Pdo dén tang chira
nuée Pleistocen ciia Thung ling Con Son, dé xudt trng dung bién phdp xir Iy 6 nhiém tai nguon
(bom va xir Iy NH,' ngay tai ngh ia trang Con Bdo) va quad trinh xu ly NH4+ dwoc mo phong trén
mo hmh RT3D thudc phan mém GMS 10. Két qud mé phong cho thdy hiéu qud xir Iy 6 nhlem
NH," trong tang Pleistocen khéng chi tuy thudc vao vi tri, s6 hrong va leu wong ciia cdc gzeng
bom hut va bom day ma con lién quan dén su dao dong muc nuwoc duoi dat, cu thé la dé ha Zhap
muec nwde dudi dat.

Tir khéa: Mé hinh nwéc dwéi dit, GMS, lan truyén 6 nhiém.

Summary: /n addition to the continuous emission of contaminants into groundwater at the old
cemeteries (or landfills), the lack of treatment measures to prevent and decrease the contaminant
transport has caused the concerns of the groundwater quality which is beneath these cemeteries.
In this paper, according to the main goal is to remove NH, arising from the Con Dao cemetery
to Pleistocene aquifer of Con Son Valley, the in-situ treatment of NH,
measure) is proposed to apply and the treatment process of NH, is sumulated on RT3D code of
GMS 10. The simulation results show that NH, treatment efficiency depends not only on
location, quantity and flow rate of the extraction - injection pumps, but also on the fluctuations
of groundwater level, namely the groundwater drawndown.

Keywords: groundwater model, GMS, contaminant transport.

(pump and treat

1. GIOI THIEU hoéa. Vi vdy, viéc cung cip oxy nhéan tao cling

Trong ngudn nuée dudi dit (NDP), sy hign Vi dudng chat thict yéu dé vi sinh vt (VSV)
dien ciia fon amoni (NH,") 1a mot trong hicu khi féng trong dat va NDD giup chuyé’n
nhitng ddu hiéu cho thdy ngudn nudc bi 6 hoéa NH, thanh NO;™ va tiép d6 la cung cap
nhiém. Dé loai bd NH," trong ngué)n NDD,
can thiét chuyén h6éaNH, thanh nitrat (NO5")

va sau d6 khir NOj3™ thanh khi nito (N,) nhe va

moi trudong ky khi - khong c6 oxy va dudng
chit cho VSV ky khi phat trién nham hd tro
phan huy NO; thanh N, 1a mdgt trong nhitng

dé bay hoi ra khéi NDD. Tuy nhién do NDP
thudng c6 dd oxy hoa tan thap nén NH,  ton
tai trong NDD khong du kha nang ty chuyén
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bién phap hiru hiéu dé xir Iy 6 nhiém NH,"
trong NDD.

Trong nghién ctru nay, dua trén mé hinh md
phong lan truyén NH, tir nghia trang Con Dao
dén tang Pleistocen cia Thung ling Con Son
da dugc thiét lap va hi¢u chinh, bién phéap
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Bom va xir Iy tai nguoén (In-situ Pump and
treat) duoc dé xuit st dung vo1 muc ti€u loai
b6 hoan toan NH, ra khoi tang chira NDP
ngay dudi nghia trang Con Pao. Xur Iy NH,"
tai ngudn (ngay tai nghia trang Con Pao) bao
gom hai qua trinh chinh: qua trinh nitrat hoa
va qua trinh khir nitrat. Trong do:

- Qua trinh nitrat héa tai ngudn duoc thuc hién
theo ba budc: bom hut NDD 1én; chim oxy va
dudng chit vao nude; bom didy NDD da xu ly
vé lai ngudn (xem Hinh 1) [1].
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Hinh 1. So dé cong nghé nitrat héa tai nguon

- Qua trinh khir nitrat tai nguon ciing gbm ba
budc: bom hut NDP 1én; cham dudng chét c6
gbc carbon vao nudc; bom day NDD di xir Iy
vé lai ngudn (xem Hinh 2) [1].
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Hinh 2. So do6 céng nghé khir nitrat tai nguon

Qua trinh nitrat hoa dién ra theo cac phuong
trinh sau:

NH,” + 1.50, —» NO, + 2H" + H,0

N027 + 0502 — NO37

NH," + 1.670, — NO; +2H + H,0

Khi bd sung dudng chat thi cac vi sinh hiéu
khi trong dat s& phat trién va thuc day qua
trinh nitrat nhanh hon theo phuong trinh sau

(v6i CsH7NO, - 14 sinh khdi vi sinh):

+

NH,4 + 1.830, + 198HCO; —
0.021CsH,NO, + 0.98NO; +1.88H,CO5+
1.041H,0

Qua trinh nitrat héa 1a qua trinh hiéu khi va
tiéu thu oxy, cu thé 1a tiéu thu 3.3kg O, cho
mdi kilogram NH,-N bi phan hiy (3.3kg
O,/1kg NH,-N). Diéu nay cho thdy sy nitrat
hoéa yéu cau sy cung cdp oxy lién tuc. Tuy
nhién, ham luong sinh khdi san sinh tur qua
trinh nitrat hoa thi thap (0.13kg/lkg NH4-N) -
nghia 12 sy phét trién ctia vi sinh vat nitrat hoa
cling cham.

Quétrinh khir nitrat dién ra theo phan (rng nhur sau:

2NO; + 1.5(CH;COOH) — N, + 3CO, +
3H,0

Tuong tu nhu qué trinh nitrat hoa thi viéc cung
cap thém dudng chat 1a carbon va acid
phosphorich vao trong NDD s& tao ra vi khuan
nitrat ty dudng Voi sy tham gia cua cac vi
khuan ty dudng nay thi qua trinh nitrat héa va
khtr nitrat s€ xay ra hi¢u qua hon.
co, + NH, +
CsH/NO,P o3 (Bacteria)

PO,

So sanh v6i cac bién phap xir Iy NH, nhu lam
thoang, xur 1y sinh hoc, trao d6i ion, phan tng
véi clo tao diém dung, mang loc... thi bién
phép bom va xr ly nitrat hoa - khir nitrat tai
ngudn ¢6 tru diém ndi bat nhu sau [1] [2]:

- La giai phap xir Iy ¢6 chi phithép;
- Loai bo phén 16n ndn gdo NH," thanh N, nho
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congnghé xtr ly trén mat dat:

- Thiét ké nho gon va it giy anh hudng dén
moi trudng xung quanh;

- Quy trinh xr Iy quanh ndm;

- Khong can bd sung cac tac nhan sinh hoa hoc
xubng tang chira NDD;

- Tiéu chuin NDD sau xr Iy thuong tuwong
dong véi tiéu chudn nudc in uéng Riéng doi
v6i NH, thi tiéu chuan NDD sau xir Iy bang
bién phap Bom va xir Iy tai ngudn c6 thé thap
hon so véi tiéu chuan NDD sau xir f va duroc
x4 thang ra nguon tiép nhan nude mit.

- NDP sau khi duoc xir Iy va bom day nguoc
vé tang chira nude co thé duoc sir dung dé tang
cudng ngin chan thay luc hodc day ngudn gay
6 nhiém nhanh vé phia cac giéng bom hit 1én
xu ly.

- NDP sau khi duoc xir Iy va bom ddy nguoc vé
tang chtra nwdc gitp bd cip NDD - mdt ngudn
tai nguyén thién nhién, trong d6 dac biét co loi
ich ¢ nhitng noi nguén NDP 1a nguén duy nhét
cung cap cho nhu cau sinh hoat ctia con ngudi,
dién hinh nhu ¢ ving Con Do.

Tuy nhién, cong nghé bom va xa¢ ly NDbD
tai nguon ciling tiém an nhitng han ché nhu
sau [1]:

- Viéc bom day NDD sau xir 1y vao khu vuc 6
nhiém c6 thé 1am ving 6 nhiém phan tan ra xa
khu vuc xung quanh. Do do6 cac phéan tich dia
chét thiy van bd sung co thé can thuc hién
(hoic mdé phong trén md hinh) néu lya chon
congnghé bom va xir Iy tai nguon.

- Cac giéngbom day va bd phan loc c6 thé can
bao tri nhiéu hon so véi phuong 4n xa thang
NDBD sau xir Iy ra nguon tiép nhan nudc mit,
dic biét 1a do téc nghén céc chét ran hodc tic
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nghén sinh hoc.

- Néu viéc xir ly khong tuan thi dung nguyén
tic va dan dén kha ning xa thai chat giy o
nhiém ngay tai hién truong khu vuc xir 1y thi
c6 thé dan dén kha nang tai phan tan chat gay
6 nhiém va lam ting chi phi xi 1y.

Theo két qua nghién cuu thuc dia cua [1],
néng do amoni gidm 66 - 89% sau qua trinh
nitrat hoa tai ngudn va nong dd6 NO;™ giam 78
- 99% sau qua trinh khir nitrat tai nguon. Céc
két qua nay cho thiy viéc xir Iy 6 nhiém NH,"
trong tang chira nudc Pleistocen ciia Thung
ling Cén Son bang bién phap xir Iy nitrat hoa
va khir nitrat trén cong ngh¢ bom hut - bom
day ngay tai nghia trang Con DPao c6 tinh kha
thi cao.

V61 muyc tiéu nghién ctru chinh 18 m6é phdéng
hoa bién phap xir Iy 6 nhiém NH, phét thai
tir nghia trang Con Pao dén tang Pleistocen
ciia Thung ling Cén Son ciing nhu thiét 1ap
phuong thuc quan sat trgc quan qua trinh
lam suy giam va ngin chin nong do NH,
lan truyén trong tang chira NDD, do d6
nghién ctiru khong phat trién sau theo hudng
xac dinh cac chat héa sinh (nhu oxy, dudng
chit... ) can cung cdp va dap tngcho hai qua
trinh nitrat héa va khu nitrat cling nhu ham
lwong cua cac chit nay tham gia vao cac
phan (mg, ma tap trung vao viéc giai quyét
bai todn md phong bién phap xir 1y tai ngudn
bang mo hinh RT3D (thudc phan mém GM S
10.) v6i gia dinh rang sau khi duoc bom hut
1én va xir 1y cuc bo trén mit dat (qua hai qua
trinh nitrat héa va khur nitrat) thi NDP khi
bom tudn hoan lai ting Pleistocen c6 ndng
d6 NH, giam xudng bang 0.lmg/l (theo
QCVN 09:2008/BTNMT).
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2. COSOLY THUYET CUA MO HINH RT3D

RT3D (Reactive Transport in 3-Dimension)
thuéc phan mém GMS 10. 14 mé hinh mo
phong cic phan ung xdy ra theo dong chdy
NDDP Modflow va theo sy lan truyén chét 6
nhiém trong modi trudng bdo hoa ba chiéu
MT3DMS. M6 hinh RT3D cung cip cac goi
xtr Iy chat 6 nhiém khac nhau, vi du nhu bom
va xir Iy tai ngudn, xir Iy suy giam sinh hoc tai
ngudn, xir Iy oxy hoa hoc tai ngudn, wéc tinh
suy giam ty nhién, ... trong g vdi cac chat 6
nhiém khac nhau. Két qua cua RT3D sé& xac
dinh vung thu gitt chat 6 nhidm va ndngdo cac
chat nhiém ban con lai theo ting budc tinh
toan & trang thai can bang véi hé théng dong
chay NDD va diéu kién thiy héa duoc xic
dinh trong mé hinh.

Phuong trinh mé phong sy lan truyén chat 6
nhiém trong NDD ¢6 bao gdm cic phan Gng
héa hoc dwgc mod ta bang phuong trinh sau

[31[4]:

)

Trong d6: C,: nong do ctia chit 6 nhiém W,
(mg/m3); t: thoi gian, (ngay); x;: khodng cach
theo ba phwong x, y, z, (m); D;;,,: hé s6 phan
tan, (m3/m3.ngéy); qs: luu lugng thém vao
hoic mat di trén mot don vi thé tich,
(m3/m3.ngz‘1y); 0: ham luong nuéc theo thé
tich; C;,,: néng do mét di hodc duoc bd sung
cta chat 6 nhidm, (mg/m3); v;: van toc dong
chay qua 16 rong (m/ngdy); R,: nhan t tri
hoén chit 6 nhiém, dwoc tinh theo con gthuc:

Pb

Ry=1+=K,

Vi p,: khdi lugng riéng cua dét, (kg/m3); Ky
hé s6 phan ving, (m’/kg); Gg,: tong cic phan

rng hoa hoc dién ra trong dung dich dat va
NDDP. Trong trudng hop sy lan truyén 6 nhiém
chi xét dén phan @ng hap phu xay ra trong
dung dich dat va NDP thi Gg,, dugc mo ta
theo cong thire [5][6]:

p
Grw = ?ba[(l — PK,C,]

Véi F: thong sé vang hap phu; a: hé s6 chuyén
dbi chét, (1/h).

Vi¢c tim ra 101 giai cho phuong trinh (1)
thuong 1a rat kho. Trén thuc té, phuong trinh
(1) duoc giai bang phuong phép gin dung
Phuong phap giai gin ding dwgc 4p dung
trong RT3D 1a phuong phap dudng dac trung
Eulerian - Lagrangian vé1 thuat toan MMOC
(M odified M ethod of Characteristics).

Trong pham vi nghién ctru, véi bién phap xur
Iy NH, dwogc dé xuét sir dungla bom va xir Iy
tai nguon thi goi xir Iy 6 nhiém tuong Gmg
duogc dé xuit lua chon trong mo hinh RT3D la
261 Rate-Limited Sorption Reaction hay M ass-
tranfer Limited Sorption Model - mé hinh hap
phu c6 giéi han chuyén doi chat cia RT3D.

Dbi voi md hinh hap phu ¢ giéi han chuyén
d6i chét, sy trao ddi cac chét gay 6 nhiém giira
dat va NDD duoc gia dinh 1a ¢ toe do gioi
han. Téc d6 chuyén doi dwogc quyé dinh boi
gia tri ciia hé s6 chuyén doi chét (a). Khi gia
tri o cao thi mo hinh RT3D dugc xem nhu mod
hinh tri hodn 6 nhiém (vi du dbi voi dét sét),
hodc nguoc lai, khi gia tri a rat thép thi cac
chit 6 nhiém trong pha dat dwoc gia dinh 1a
khong bi hip phu va khong bi mic ket vao cac
16 rdng cua dat (vi du ddi véi dat cat) [7].
Trong trudng hop cia NH,  phét thai tir nghia
trang Con Ddo, véi gia tri o wde tinh (dua trén
thi nghiém trén cac dng cot dat Con Sonva nho
su hd tro ctia phan mém Hydrus 1D) rat thip
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[8] thi viéc lam sach NH," trong tz‘ing
Pleistocen cling nhu loai bo NH," dinh bam
trong dung dich dat hoan toan kha thi, boi do
khi gia tri a thap thi NH, khong thé gay bt
ky nguy co tiém 4n nao ddi véi dung dich dat
va NDD, khi d6 bién phap bom va xir ly tai
ngué)n 1a sy lva chon tdt nhat dé khac phuc 6
nhiém NDD.

Pé mo phong cu thé bién phap xur Iy da dugc
lya chon vao trong mé hinh RT3D, can thiét
lap bd sung thém hé théng cac giéng khoan
bom hiit va bom ddy trén mé hinh lan truyén
chat 6 nhiém M T3DMS. Céc giéng nay duoc
xem nhu cac 6 ludi phan tng - “Reaction
Cells”. Mdi “Reaction Cell” dwgc gan thudc
tinh cia mot giéng 1a “Well” (xem Hinh 3).

Luu luong giéng khoan don 1é dat trong cac
téng chira nudc khac nhau c6 thé dugce lua
chon trudc hoac dugc xac dinh theo cong
thae [7]:

Oijik = Tiju (Or(XT 150

Trong do: T;;;: hé s6 dan nuéde cua tﬁng chtra
nudc, (mz/ngz‘ly); Oy luu luong cua cac giéng
khoan trong 6 Iuwéichinh 13 bing tong luu
lwong cia cac giéng khoan hodc cac doan 6ng
loc ciia cac 16 khoan dat trong cic tang chira
nude khac nhau 2Q; 4, (m3/ngé1y); 2T, he sb
din nudc tong cong cho tat ca cac 1op ma
gién g khoan khoan qua, (mz/n gay).

1,4-1
®
|
v Qur | M
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Hinh 3. Cdc 6 lwdi sai phdn hai chiéu
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xung quanh 6 cé giéng khoan
3. MO PHONG BIEN PHAP XU LY
AMONI TU NGHIA TRANG CON DPAO
DEN TANG CHUA NUOC DUOI DAT
CONSON
3.1. So d6 héa viing nghién ciru
- Can ctr trén md hinh dong chay NDbD
Modflowcua Thung ling Con Son da dugc
thiét 1ap va hiéu chinh [8], ving nghién ctru
trng dung bién phap xtr Iy NH, tai ngudn
(RT3D) dugc chon tuong trng nhu mé hinh
Modflow va mé hinh lan truyén NH,
MT3DMS (xem Hinh 4).

- Céc 16p tinh toan, dic diém thay luc va diéu
kién bién cia mé hinh RT3D duoc gilt nguy én
theo m6 hinh Modflow cta Thung ling Con
Son va mé hinh lan truyén NH, MT3DMS
(Chi tiét tham khao tai [8][9]).

Nghi

S .

Hinh 4. So' @6 héa vi tri nghia trang Cén Pdo
tai Thung liing Con Son

3.2. So d0 vi tri so bd cac giéng xir Iy &
nhiém NH," tai nguon

Theo [11], trong khudn vién nghia trang Hang
Duong hién c6 9 16 khoan tu nhan dang khai
thac va bao quanh phia ngoai nghia trangdang
vuéng dét tu, vi vy nham dat muc tiéu thu gt
va xir Iy nhanh nhat nong do amoni phat thai
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tir nghia trang, d& xudt vi tri xdy dung cac
giéng khoan xtr Iy 6 nhiém tai ngudn nam bao
quanh sat ria bén ngoai nghia trang, cu thé nhu
sau (xem Hinh 5):

- Céc giéng khoan bom hit 6 nhiém dat ¢ ria
dudi (hay ria phia dong nam) nghia trang theo
huéng dong chay NDD v6i muc dich ngan
chin huéng 6 nhiém lan truyén tir nghia trang;

- Cac giéngkhoan bom ddy nude sau xir ly dit
 ria trén (hay ria phia tdy bic) nghia trang
nham hoan luu lai lwon g NDD vtra dugc bom
hat va xur ly.

Hé théng giéng bom day

Nghia trang Cén Pio Déng chay
(Nguén phat thai NH4+) mréc dwdi dér

Hé théng giéng bom it

Khu vire
x Iy

Hinh 5. So dé vi tri so bé hé thong giéng
khoan xir Iy NH, bang bién phdp Bom
va xit Iy tai nguon
3.3. Lwa chon luu lugng, sé lugng, dang
cong trinh va khoing cach giira cac giéng
khoan xir 1y 6 nhiém tai nguén

O Lwa chon luvu lwong

Trong thung liing Con Son di c¢6 nhiéu cong
trinh nghién ctru va dangkhai thac NDD. Theo
két qua thuc bom cua cic giéng G1+G7,
GK1+GK3 hay GKM 1-GKM35 bén hd Quang
Trung [12], Iuu lugng khai thac dang tir 200 -
250m’/n gay, do d6 luu lugng cac may bom hut
va bom day d¢ xuat Iya chon tuong ing bang
250m’/n gy voi cong suat hoat dong la 15
m’/gio, chidu sau dit may 11 - 12m. Tuy nhién

dé phu hop véi gia thuyét cta bai toan mo hinh
héa bién phép xir Iy 6 nhim amoni tai ngudn:
amoni dugc xu ly triét dé trude khi duoc bom
day ngwoc vao tang chira NDP thi luu luong
cac may bom hat va bom diy s& duoc diéu
chinh trong qua trinh thiét 1ap mo hinh dé dam
bdo qua trinh xir Iy amoni trén mét dét dat hiéu
qua cao nhit.

0 Dang céng trinh giéng khoan

Theo [11], cac cong trinh khai thac hién cung
cép cho Tram Dién - Nudc Cén Pao va phan
16n céac cong trinh khai thac NDD nho I¢€ thude
ho gia dinh tai Thung liing Con Son la dang
giéng khoan ong Do d6, dé xuit thiét lap cac
giéng khoan bom ddy va bom hut dé xir Iy 6
nhiém amoni tai nghia trang Con Déo ciing
theo dang giéng dng. M 6i quan hé gitra dudng
kinh giéng khoan va luu lwong bom theo cong
nghé Bom va xir 1y tai ngudén duogc [13] dé
xuat nhu sau (xem Bang 1):

Bang 1. Puwong kinh giéng khoan theo
luu lugng bom [13]

Luul b Duong kinh
tru rong bt giéngkhoan
(galphat) | (m'ngdy) | (in) | (mm)
<100 <545 <6 <152
75-175 409 - 954 8 203
150 -350 | 818-1910 10 254
1640 -
300 - 700 12 305
3820
2730 -
500 - 1000 14 365
5450
4360 -
800 - 1800 16 406
9810
1200 - 6540 -
20 508
3000 16400
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Tham khdo tu Béang 1 & trén, ing véi luu
luong la 250m’/n gay, dé xuét chon duodng kinh
giéng bom hut va bom ddy tuong tng la
®100mm va @ 150mm. Khi d6, chiéu dai éng
loc duogc tinh theo cong thire sau [14]:
_ ng
27ryVy

Trong do: Qg : luu lwong mot giéng khoan,

(m’/s); r, : ban kinh giéng, (m); V;: téc do
nudc chay ti giéng (m/s) duoc xac dinh theo
cong thirc Abramép:
V.= VYK

47 30
va K: hé sb thdm, K = 7,5m/ngly = 8,68.107
m/s.
Vay chiéu dai dng loc tinh cho:
- Giéng bom hut: Ly, = 6.23m
- Giéngbom day: Ly, aiy=4.15m
0] S6 hrong giéng va khodng cdch giita
cdc giéng khoan
Dua theo két qua nghién ctru cua [15], so dd vi
tri lip dat hiéu qua cac giéng khoan bom hut
va bom day trong bién phap Bom va xu Iy tai
ngudn duogc thé hién ¢ Hinh 6 dudi day.

STRIRTETAES

e\

Hinh 6. So' do ldp ddt va sé heong cdc giéng
khoan trong bién phdp Bom va xir Iy tai nguon

a. 01 giéng day, 01 giéng hut;

b. 02 giéngddy, 01 giénghut;

c. 04 giéng day (tai dinh ciia hinh vuéng), 01
giénghut ¢ giira hinh vuéng;

d. 03 giéng day va 03 giéng hut (tai dinh cua
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hai hinh tam giac khac nhau);

e. 02 giéng day va 02 giéng hat (theo dudng
thang).

Bén canh d6, [15] ciing cho thdy so do lip dat
va s6 luong giéng khoan c¢6 anh hudng dang
ké dén thoi gian 1am sach ving 6 nhiém, cu thé
nhu sau:

- So dd a, b, e co hiéu qua voi vung nghién
ciru c¢6 gradient thuy lyc nho (~0.0008) va
giam t6i da thoi gian 1am sach 6 nhiém, lwong
nuée can tuan hoan lai va luon gnuoc da duoc
xu ly.

- So dd d lam viéc tét trong ving ¢6 gradient
thiy Iuc cao (~0.008), d6 ha thdp muc nudc
16n (> 3,05m) va hé sb phéan tan co thé cao
hodc thép.

- So d6 ¢ ¢6 hi¢u qua thap nhat so véi cac so
do duogc [14] nghién cuu.

- Khong c6 so dd nao lam viée tot trong didu
kién gradient thuy luc cao, d§ ha thép muc
nude nho (< 1,525m) va hé sé phan tan cao (>
9,15m).

Can ¢ theo k& qua thi nghiém bom chim trong
bao cao [11] va k& qua thi nghiém lan truyén
NH, trong cic dng cot d&t Con Son [8]:

- Véi bé day trung binh tang Pleistocen H
=16,5m, d6 ha thép muc nudc cho phép tai
Thung liing Con Son phai nho hon 0,5H nghia
laS.,<8,25m.

- Gradient thay luci=6,726.10" + 1,073.107,
trung binh i = 3,438.10™".

- Hé s6 phantan D = 8.40 cm’/h.

Déi chiéu va so sanh cac dic diém thiy vin va
thay Iuc cta tang Pleistocen Thung liing Con
Son véi cac so do cta [15] co thé nhén thiy so
d6 d twong thich v6i khu virc nghién ctru. Bé
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kiém dinh kha ning twong thich cta so d6 d
v6i diéu kién dia chat thiy van cia Thung ling
Con Son, can thiét xac dinh mtrc 46 anh huong
clia cac giéng bom hut 1én toan bo hé théng
giéng dang khai thac tai Thung ling, cu thé 1a
so sanh d6 ha thdp mwc nudc tai cic giéng
bom hut véi do ha thép muc nuoc cho phép tai
Thung ling Con Son.

Céac nghién ctru cta [16][17] vé anh huéng cia
giéng trong bai giéng déu cho rang do ha thap
muc nudc trong mot bai giéng tai mot thoi
diém bat ky bang tong d6 ha thap muc nudce do
ting giéng giy ra. Do vy, dé xic dinh tri sd
ha thép muc nudc cua hé théng giéng khoan

trong so d6 d, dé xuat quy doi vé “Giénglon”.
Khi d6 tong muc nudc ha thép tai giéng tinh
toan la:

S = Sp + Sek

Trong dé: S): d ha thdp muc nudc tai cac
giéng khoan tinh toan do hé théng cac giéng
khoan géy ra, phu thudc vao sy phan bd cua hé
thong va diéu kién bién cua tang chira nudc,
(m); Sg: do ha thdp muc nude bd sung trong
giéng khoan tinh toan do chinh giéngkhoan d6
giy ra, phy thudc vao vi tri ciia céc giéng
khoan bén trong hé thong, mirc do khonghoan
chinh cia giéng va luu luong ciia mdi giéng
khoan, (m).

Thung ling Con Son 1 mot thém cat dai, phan
phia bic - tdy bic gi¢i han boi cic da tudi
Mesozoi cirng chic khong chira nude (q = 0),
phan phia nam - dong nam gidi han boi duong
bo bién Pong (H = constant). Tur dic diém
trén, dé xuét chon cong thurc tinh do ha thép
muc nudc theo diéu kién bién: tﬁng Pleistocen
dugc gidi han bdi 02 bién song song, mdt bién
¢6 ap luc khong ddi, mot bién khong thim

nudc. Khi d6 do ha thép muc nudc cua hé
thong giéng duoc tinh theo cong thire [11]:

TZ4

Q, 1,27c0tg§

S, =H— |H*-—=tin——=%
ht j 7K R,

Trong dé: L: chiéu dai tuyén giéng (m); Ry:
ban kinh viung dnh hudng, (m), R, = 0,2L [9];
Z: khoang cach trung binh tir hé thong giéng
dén bién khéng chira nudc (q = 0), (m); Z;:
khoang tir trung binh tir hé théng giéng dén
bién bién, (m); H: bé day trung binh tang chtra
nuéce Pliestocen, (m); O, téng luu lwong cac
giéng, (m’/ngdy);

Két qua do ha thép muc nudc cua hé théng
giéng bom hat gdm 03 giéng véi luu luong
bom hit mdi giéng bang 250m’/ngly dugc
trinh bay ¢ Bang 2 dudi day.

Bang 2. Do ha thip mue nuéc ciia
hé théng giéng khoan

Téng Iwy
lwong

cac

K Z Ro | H St
gieng o[ Za(m)

| (mingay) m | m | (m | (m
bomhat

Q
(mingay

750 1.46
1000 750 710 | 843 64 | 165 | 1.83
1750 3.10

Po ha thép muc nudc bod sung do chinh
giéng bom hut gy nén duoc tinh theo cong
thac [11]:

Sgr = H? —\/HZ ——=

Trong d6: Qy: luu lrong mdi giéng, (m’/ngdy);

d : khoang cach giita cic giéng, (m). Theo [11],
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khoang cach giita cac giéng khai thac hién hitu
trén Thung ling Cong Son, cung cdp nude cho
tram Dién Nuéc 1a 150m. Do d6, d& xuét chon
khoang cach giira cac giéng bom hut trong pham
vi nghién cru trong rng bang 150m. Vdy do ha
thép muc nude bd sung do chinh giéng bom hit
gy nénla Sy=1.05m.

Két qua do ha thép muc nudc toan ph?m tai
giéng bat ky dugctrinh bay ¢ Bang 3 dudi day.
Biang 3. P ha thip mue nwéc toan phan
tai cac giéng

Tong luu D ha thap myrc nude (m)
lugng céc

o g’m Su S | S
(m’/ngay)
750 1.46 2.51
1000 1.83 1.05 2.88
1750 3.10 4.15

Nhin nhan két qua tir Bang 3 cho thay do ha thap
myuc nude do 03, 04 va 07 giéng bom hut véi
Q= 250m’/ngay déu nho hon S, =8,25m. Vay
so d6 dphuhop véi ving nghién ciru.

3.4. Nong do NH, truée xirly (tai cac giéng
bom hiit) va sau xirly (tai cic giéng bom day)

Bén canh cac yéu t quan trong quyét dinh dén
hiéu qua x Iy NH, phét thai tir nghia trang
Con Pao nhu so dd, vi tri, s lugng - luu
lugng cac giéng khoan bom hut - bom day thi
viée xac dinh dugc nong do NH," trude va sau
xtr Iy tai nguon ciing 1a mot yéu t6 chinh yéu
anh huong dén thoi gian xir Iy va ngin chan
dong lan truyén 6 nhiém NH, trong tang
Pleistocen.

Bing viéc bom NDD lén va xir Iy NH, qua
cac cong trinh trén mat dat, trén thé gigi da ghi

[ KHOA HOC
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nhén nhiéu cong trinh nghién ciru thanh cong
khi loai bo6 hoan toan NH, trong NDD [1][2].
Tai Viét Nam, v6i su két hop gia thé vi sinh
cung qua trinh nitrat hoa - khir nitrat, két qua
nghién ciru xir Iy NH," c6 trong NDD tai Ha
Noi [18] dd cho thdy viéc loai b6 NH, ¢6
trong NDP véi nong do NH4 ban dau trén
20mg/l xuéng con 0 + 0.53mg/l hoan toan kha
thi va dat hiéu suét xir Iy 93.2 + 99.9%.

Trong pham vi nghién clru, voi tiéu chi don
gian hoa bai toan md phong bién phép xur ly
NH, phat thai tir nghia trang Con DPao dén tang
Pleistocen cua Thung ling Con Son, dé xuét
nhin nhan quy trinh xir Iy NH, trong NDD
dién ra hoan toan. Piéu ndy c6 nghia 1a NDD
sau khi dugc bom hit va dua qua quy trinh xtr
1y trén mat dét s& loai bo NH, Xuéng dudi mirc
cho phép cia QCVN 09:2015/BTNMT la
Img/l. TUr day c6 thé xéc dinh dugc nong do
NH," truée va sau khi 4p dung bién phép Bom
va xir 1y tai ngudn nhu sau:

- Trude xir ly: nong 46 NH,' tai cic giéng
bom hut bangnéng dd NH,  phat thai 16n nhat
tir nghia trang dén tang chira nudc dudi dat 1a
415.2mg/l;

- Sau xur ly: NDD duoc bd cap ngugc lai vao
tang chira nudc tir cac giéng bom ddy c6 ndng
d6 NH,  bang Img/l.

Piéu ndy c6 nghia 1a NDD duoc bom hat tir
xung quanh nghia trang c6 nong do bang vai
nong d6 NH, phat thai tir nghia trang la
415.2mg/l va sau khi dugc xir Iy trén mat dat
(chuyén h6a NH," thanh N,) NDD bom day vé
tr:ing Pleistocen co néng dd NH," tuan hoan lai
tang chtra nudc cd gia tri bang Img/l.

3.5. Piéu kién mé hinh RT3D

- M6 hinh RT3D duogc xay dungtrén co s¢ cua
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mod hinh Modflow va mé hinh lan truyén NH,"
MT3DMS tir 1940 dén 2015 d3 dwoc thiét 1ap
va hi€u chinh.

- Budc tinh todn trong m6 hinh RT3D tuong
ung voi 0lbude/Olngay .

- Luu luong khai thac hién hitu, cic thong sd
dia chat thuy vin, cac thong sb co ly dat va cac
hé sb anh hudng dén sy lan truyén NH," trong
dung dich dat va NDP Con Son khong thay
d6i trong sudt thoi gian tinh toén.

- N6ng do NH4+ ban dau tai nghia trang duoc
gia dinh bang 415.2mg/ - day 1a gia tri duoc
xac dinh dya trén lich st hinh thanh cta nghia
trang Con Pao cling nhu két qua mo phong hdi
t6 tir mo hinh lan truyén NH,  MT3DMS [10].
- Céc dir lidu ¢au vao can b sung cho mo hinh
RT3D bao gdm vi tri, luu luong cac giéng
khoan bom hut - bom ddy, nong d6 NH, trude
va sau xir Iy tai cac giéng va hé s6 chuyén doi
chit (a). Trong dé:

+ So dd lép dat, s lwgng va luu luong cac
giéng khoan dugc thé hién & Hinh 7 duéi day.

b. C.

Hinh 7. So' @6 héa vi tri cdc giéng bom hiit
va bom daytai nghia trang Cén Pdo

a. 03 giéng bom hut va 03 giéng bom day voi
lwu lwong mdi may bom 1a 250m’/n gay;

b. 04 bom hit va 04 giéng bom day véi luu
lwong mdi méay bom 1a 250m’/ngiy;

c. 07 giéng bom hut va 04 giéng bom day voi
lwu lrong mdi may bom hat va bom ddy tuong

ng 14 250m’ /ngdy va 437.5m’/ngd;

Ghi chi: 1 - Gibng bom hat; B - Giéng
bom day.

+ Toéng luu lwong cac giéng bom hat va bom
day trong tirng so do ludn bang nhau:

Sodd a: Y Qpom hie= X Qban aiy = 750m’/ngd.
S0 dd b: Y Quom hit= Y. Qbom diy = 1000m’/ngd.
S0 dd ¢: Y Qpom hit= Y. Qbam aiy = 1750m’/ngd.

+ Nong NH," trude va sau xir 1y tai cac giéng
bom hut va bom day duoc 1dy twong ingbang
415.2mg/l va 1mg/l.

+ Heé sb chuyén dbi chat dwoc xac dinh dya
trén két qua thi nghiém lan truyén NH, trén
cac 6ng cot dat Con Son D9Omm, dwoc thu
nho theo ty 1& 1/30 so v6i phau dién dat thuc té
ctia tram quan tric CS9 - tram quan tric NDD

nam ngay trude cong nghia trang Con Pao [8].
3.3. Két qud mé phong xir ly amoni

M6 hinh RT3D dugc mo6 phong theo 27.484
budc tinh toan tir nim 1940 dén 2015 twong
rng voi 03 so dd bd tri cac giéng bom hut va
bom day khac nhau (xem Hinh 7). Két qua cua
md hinh da thé hién kha ning ngan chin dong
lan truyén 6 nhiém NH, phat thai tir nghia
trang Con Ddo ra cidc khu vuc xung quanh
ciing nhu kha ning giam thiéu néng do 6
nhiém NH, xudng dudi mac cho phép cua
QCVN 09:2008/BTNMT (xem tir Hinh 8 dén
Hinh 10).

So dé a (SPa):

Aqueous conc

10 TAP CHi KHOA HOC VA CONG NGHE THUY LGOI SO 42 - 2018



960 — 1970

Hinh 8. M6 phong xir Iy NH, tir 1941
dén 1970 - SPa
So'do b (SPb):

1941—>

—> 1955 —> 1960 — 1964

Hinh 9. M6 phéng xir Iy NH, tir 1941
dén 1964 - SPb

So dé ¢ (SPc):

1941—>

1955 1956
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Hinh 10. M6 phong xir Iy NH, tir 1941
dén 1956 - SPc

Tuong tng véi mdi so do lap dat cac giéng
bom hut - bom day khac nhau thi hiéu qua
xtt Iy NH, tai mdi thoi diém ciing co su
khac biét. Su phan bd ndngddo NH,  dugc xir
Iy tinh tir trung tAm nghia trang Con Pao dén
cac giéng bom hat, doc theo hudng truc lan
truyén 6 nhiém chinh - huéng Pong Nam
vao nam 1950 dién hinh dwoc thé hién &
Hinh 11 dudiday.

90
—$—S0do
_80 > 813
270 | —m—Sodd
Ei v
+<l‘ O /
=R 43
38'30 27.6 25.3 /
-

£20 178 A
S
Z 10 7.4 5.2 7.8 /hj'ﬂ/ 4.8 10

0 raas : . 0.7 2]

0 20 40 60 SQ(I}OOa()né%%c}l“PmPO 180 200 220 240

Hinh 11. Biéu d6 phdn bé nong do NH,'
tir trung tam nghia trang Con Pao doc theo
hieéng truc lan truyén chinh Déng Nam
vao nam 1950

Bén canh viéc mo phong qua trinh xtr Iy NH,',
md hinh RT3D con thé truong muc NDD khi
tién hanh bom hat lién tyc. Ké& qua md phong
cao trinh myc nudc tang Pleistocen tai Thung
ling Con Son sau mdt nam bom hut (vao nam
1941) duoc thé hién ¢ Hinh 12 dudi day.

Sba Sbb SDc

Hinh 12. Cao trinh myc nwéc ting
Pleistocen tai va xung quanh nghia trang khi
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dp dung bién phdp xir Iy NH," tai nguon vao
nam 1941 theo cic so do khdc nhau

3.4. Panh gia két qua

Vi viée thay ddi so d6 bd tri va s luong cac

giéng bom hat - bom day va giit nguyén tong

lru lwong bom hat - bom day trong tirng so d6

dé xuét thi dién tich ving thu giir va thoi gian

xtr Iy hoan toan NH, & nghia trang Con Déo

¢6 sur thay ddi rd nét (xem Bang 4 va Hinh 13).
Bang 4. Bang so sanh hi€u qua xir ly

NH," & nghia trang Cén Pio twong vimg

véi cic so do vi tri giéng bom hiit -

bom diy khéc nhau

Dién tichtdi
\ Thoi gian xu Iy hoan
So do da vung thu .
) . toan NH,", nam
gitt NH,", ha
a 2925 30 (1940 +~1970)
b 29.00 24 (1940 +1964)
c 2475 16 (1940 = 1956)
L 30 - 40
o B [ 30 § === Di¢n tich t5i
g 26 20 g da vung thu
g 24 T g giit NH4+, ha
a 22 - -0 E ——Thoi gian xir
SPa SPb SPc = 1 NH4+, nim
So do

Hinh 13. D6 thi so sanh hiéu qud xir Iy NH, &
nghia trang Cén Bdo trng véi cdc so do vi tri

cdc giéng xir Iy khdc nhau

Nhin nhén tir két qua ¢ cac Hinh 8 + 10, 13
cho thiy, khi sé lvong bom hut - bom day, dic

12

biét 14 s6 lwong bom hut cang tang thi dién
tich thu hep vung 6 nhidm NH, cang nho va
thoi gian xir 1y hoan toan NH, cang ngin.
Diéu nay cho théy, viéc bd tri, lwra chon sd
lrong va luu luong giéng khoan bom hit -
bom day thudc bién phiap Bom va xir ly tai
ngudn ¢6 y nghia quan trong trong viéc ning
cao hiéu qua xir Iy Iy 6 nhiém NH, ngay tai
nghia trang Con Dao.

Tuy nhién, song hanh cung voi hiéu qua xi ly
NH,' gia tang bang cach tang s6 luong va luu
lugng cac bom hat- day thi kha niang syt lin
xung quanh khu vuc nghia trang cling nhu kha
ning xdm nhip min vao tang Pleistocen &
trong dat lién ciing gia ting nhanh (xem Hinh
12: muyc nuéc tai cac giéngbom hat giam dan
tir SPa dén SPc va hinh thanh cic phéu ha
thap myuc nude xung quanh mot s giéng bom
hut nidm gin bién). Didu ndy xiy ra la do su
cong huongha thip myc nude tir vide gia ting
s6 lwong va luu luong bom da vuot qua muc
nude ha thip cho phép cua tang chira nudc
Pleistocen, dan dén phéu ha thap nam ngang
duéi myc nude bién. Pay chinh 1a nguyén
nhan lam dat bi sut va 1a diéu kién thuan loi
gilp nude bién man xam nhdp vao sau trong

tang Pleistocen.

Pé xac dinh hiéu qua cua viéc ung dung bién
phép xir Iy 6 nhiém tai cac nghia trang lau nim
noi riéng hay céc bai chon lip néi chung, can
thiét so sanh sy khac biét vé thoi gian va ving
thu giit NH,  khi c6 va khong ing dung bién
phép xtr Iy NH," tai nghia trang Con Pao. Két

TAP CHIi KHOA HOC VA CONG NGHE THUY LGOI SO 42 - 2018
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duoc thé hién ¢ Bang 5 dudi day.

Bang 5. Bang thong ké s khac biét khi ¢6 va khong ing dung

bién phap xir 1y NH," tai nghia trang Con Dio theo SPa

U’Tlg d}_ln ’gbién+ ]?ién ti?h vung Th01 giain I(iai So d3 hoa
phép x¢r Iy NH, | 4nh hudéng ha | bo NH, , nam
Truong myc nuée
Khong 42.25 58 Lan truyén NH,
—
1941 19851998 ’
Truong muc nude
Co 29.25 30 aia

4. KET LUAN VA KIEN NGHI

V6i muc ti€u chinh 1a loai bo hay lam sach
NH," (véi ndng d6 ban dau bang 415.2mg/l)
phat thai tir nghia trang Con Pao dén tang
chirta nudc Pleistocen cua Thung liing Con
Son, bién phap xir 1y tai ngudn bao gdm bom
NDBD Ién, xir Iy NH," (chuyén héa NH," thanh
N,) trén mat dit va cudi cung 13 b cap NDD
sau xir 1y lai vao tang Pleistocen da dwoc tng

dung. Duya trén sy gid dinh NDD sau khi dugc
xtr Iy trén mat dat da lam giam nong d6 NH,"
xubng bang 1mg/1 thi két qua mo6 phong xir Iy
NH, ngay tai nghia trang di cho thiy viéc
rng dung bién phap xir 1y tai ngudén da gitp
giam thoi gian lan truyén NH, trong tang
Pleistocen ¢ Thung ling Con Son tir 58 ndm
theo lan truyén tu nhién xudn g con 16, 24 va
30 nim twong Gng v6i so dd xur 1y dé xuét
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Sbc, Sbb va SPba. Tuy nhién, qua phan tich
tdc dong quan lai gitta hiu qua xr Iy ly 6
nhiém tai ngudn (bao gdm vi tri, s6 luong va
luu Iuong cac bom hat- day) va sy ha thap
myuc nudc tang Pleistocen ngay dudi nghia
trang Con Pao ciing cho thiy, dé co thé xac
dinh duoc giai phap hop Iy dbi vai ting bai
toan xtr 1y 6 nhiém tai ngudn trong NDD, dic
biét 1a & khu vuc ven bién, can thiét nghién
ctru song hanh mdi quan hé gitra cac yéu td
quyét dinh hiéu qua xtr Iy 6 nhiém tai ngudn
va su dao dong muc NDD dé giam thiéu cac
tac dong ti€u cuc phat sinh.

Nghién ctru tng dung bién phép xur Iy NH, phat
thai tir nghia trang Con Pao dén tang Pleistocen
cta Thung [iing Con Son l1a mét bai toan xir ly 6
nhiém thiét thyc. Ké& qua bai toan da gop phan
bd sung cic co so khoa hoc dé cong tac trién
khai cac bién phép xir Iy 6 nhiém tai cac nghia
trang lau nim ndi riéng hay cac bai chon lp noi
chung co thé thyc thi vao thucté. Dong thoi két
qua md phéng xir Iy 6 nhiém tai ngudn, dién
hinh 1a NH," trén phan mém RT3D - GMS ¢6

TAI LIEU THAM KHAO

thé hd tro dic lwc cho cac don vi chire nang
trong viéc dinh hudng va tim ra giai phap xir Iy 6
nhiém phu hop véi thuc trang 6 nhiém cia cac
bai chon 13p tai Viét Nam.

Nhim ting hiu qua xir Iy 6 nhiém NDD tai
cac nghia trang lau ndm hay cac bai chon lap,
kién nghi thuc hién cac cong viéc sau:

- Quan tric chat luong NDP dinh ky nhim
kiém so4t ving thu gitr 6 nhidm va xac dinh
dugc hi¢u qua xur ly.

- Kiém soat sy phat thai 6 nhi®m tai ngudn dé
tranh tai lan truyén 6 nhiém.

- Thiét 18 ving khai thac NDD an toan cho
cac cu dan dang sinh sdng xung quanh cac bii
chon 14p dé tranh xdm nhdp 6 nhiém khach
quan tu qua trinh sinh hoat cua nguoi dan
xubng tang chira NDD va dong thoi han ché
kha ning mé& rong ving thu giit 6 nhiém do tac
dong cac bom hut cia ngudi dan.

- Nang cao y thic cua ngudi dan vé viée
chén 1ap dé tién dén mot méi truong xanh,
xa hd1 xanh.
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