BAI BAO KHOA HQC

NGHIEN CUU PAC PIEM MOI TRUONG PAT KHU VUC
KHAI THAC TITAN PHUC VU SU DUNG NONG LAM NGHIEP

Lé Thi L¢'

Tém tit: Ving ven bién mién Trung Viét Nam cé chita nhiéu khodng san sa khodng Titan. Khi khai
thac, moi truong bi phad huy, mat dat canh tdc, pha huy tham thuc vat, 6 nhiém hodc can kiét nude
ngam. Nghién ciru dic diém thanh phan méi truong ddt nham cdi tao phuc hoi méi truong khu vuee khai
théc, tao quy dat sir dung cho néng, lam nghiép vira ¢é ¥ nghia khoa hoc vira ¢é y nghia va gid tri thic
tién cao. Bai bdo budce dau néu duoc dic diém chat luong dat ¢ nhitng mo da khai thac Titan va deé xudt
néi dung cdi tao méi truong ddt ¢ khu viee bdi thai, moong, khu khai théc... von nghéo chdt dinh dwéng,
bi 6 nhiém hodc nhiém mdn dé sir dung tang thém quy dat cho néng lam nghiép. Pdy la mot huéng di
can dwoc quan tam va day manh trong thoi gian t6i nham sir dung tot hang chuc nghin hecta dat hién
dang kha lang phi & cdc tinh mién Trung.

Tir khéa: Moi trudng dat; Khai thac Titan; Ven bién mién Trung; Cai tao, phuc hdi méi truong.

1. PAT VAN PE

Khai thac Titan l1a hoat dong khoang san co
nhiéu tic dong t6i méi trudng ndéi chung va moi
truong dat néi riéng. Nhitng nim gin ddy van dé
tac dong cua hoat dong khai thac va ché bién Titan
dén moi truong dat da duoc nhiéu nha quan 1y va

khoa hoc quan tam. Viéc khai thac khoang san
mang lai nhitng lgi ich kinh té nhung ciing anh
hudng xau dén moi truong dat. Nhitng khu vuc
khai thac da pha huy méi truong tu nhién, gia tang
ham luong mot sd thanh phan 6 nhiém dat, lam
mat dat san xuat.

Hinh 1. Méi truong canh quan khu vue khai thac Titan ven bién mién Trung
(Anh: D6 Van Binh, 2018)

Ving ven bién mién Trung, véi mot dién tich
rong 16n da, dang va s€ khai thac Titan phuc vu

' Hpi dong truong, Truong Pai hoc Vin héa, Thé thao va
Du lich Thanh Hoa

nhu cau phat trién kinh té xa hoi. Pay 1a mot ving
rong 16n v6i hang nghin hecta dat bi chiém dung.
Khi khai thac xong, dién tich dat nay duogc cai tao
phuc hdi moi truong. Tuy nhién viéc cai tao phuc
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h6i moi trudng nhiéu khi chua dat muyc tiéu, yéu
cau. Do vay, dan dén mot dién tich rong 1on trd
nén hoang hoa, khong str dung dugc, gay lang phi
tai nguyén dat. Trong khi d6 chung ta hoan toan
¢ thé cai tao dién tich rong lon d6 dua vao su
dung cho ndng nghi¢p, 1am nghi€p. Vi vay viéc
nghién ctru dic diém thanh phan dat khu vuc mo
Titan tr d6 d& xuit cac bién phap cai tao moi
truong dat phuc vu st dung cho nong nghiép, 1am
nghiép 1a mot nhiém vu quan trong, c6 tinh cép
thiét, co ¥ nghia khoa hoc va mang lai gid tri thuc
tién cao. Khi cai tao tt chung ta c¢6 thém hang
tram ngan hecta dat bd sung cho hoat dong nong,
lam nghiép.

2. MUC PiCH NGHIEN CUU

a/ Nghién ctru lam sang t6 dac diém thanh phan
mdi trudng cua dat khu vue mé khai thac Titan.

b/ D& xuét giai phap cai tao nham sir dung tai
nguyén dat sau khai thac

3. PHUONG PHAP NGHIEN CUU

Pé dat dwoc muc tiéu d& ra, chung t6i da ap
dung cac phuong phap nghién ctru sau:

1/ Phuong phép thu thap tong hop tai liéu

2/ Phuong phap khao sat thuc dia

3/ Phuong phap 1ay miu va phan tich mau

3/ Phuong phap so sanh, danh gia

4. KET QUA VA THAO LUAN

4.1 Pic diém thanh phin méi truong dat
khu vure mé Titan

Pé lam rd duge dic diém thanh phén moi
truong dat khu vuc mo khai thac Titan, cac tac gia
da thuc hién cac cong tac: thu thap tai li¢u lién
quan dén hoat dong khai thac Titan tai vung ven
bién tir Ha Tinh dén Binh Thuan, tién hanh thuc
dia tai mot s6 mo da va dang khai thac, léy mau,
phan tich miu va phan tich, so sanh danh gi4 chét
luong. Tir d6 dé& xuat cac giai phap cai tao phu
hop nham sir dung quy dat d6 cho nong nghiép va
lam nghiép.

Tir viée tong hop tai liéu, tac gia thiy ring
nhitng két qua nghién ciru trude day vé khai thac
mo sa khoang Titan chi méi quan tam danh gia mot
céch tong quat chwa cha y nhiéu dén viée st dung
lai quy dat. Viéc cai tao va phuc hoi moi truong sau
khi két thuc khai thic con kha chung chung va chua
c6 két qua sir dung dat mot cach hiéu qua. Trong

khi d6 viéc str dung mot ngudn quy dat rong 1on
sau khi khai thac lai chua dugc chu y. Boi vay
nghién clru tadc dong cua hoat dong khoang sian
Titan khu vuc ven bién mién trung nhdm cai tao
cac moong, khu vuc bai thai, khai trudong dé sur
dung trong nong, 1am nghiép co6 thé mang lai thém
hang trim ngan hecta dit cho san xuit.

Quing Titan rat can thiét trong cac linh vuc
cong nghiép trong nudc ciing nhu xuét khau. Titan
da tré thanh vat liéu quan trong khong thé thiéu
db6i voi nhidu nganh cong nghiép nhu  hing
khong, hat nhan, va ché tao cac bd phan gia cho
co thé con nguoi... Ngoai ra, quing Titan con
duoc khai thac va st dung trong cac nganh cong
nghi€p khac nhu nganh son (Bui Phuong Thuy;
2014); dung 1am phu gia trong cong nghiép ché
tao soi, chat déo, saim 16p 6t6, cong nghiép gidy,
nhudm in mau, nganh duogc, gém su, vat liéu chiu
Itra, thuy tinh, cong nghiép dién tr v.v... Vi vay
viéc khai thac ché bién quing 1a mot cong tac tat
yéu, nhit 1a d6i v6i nhitng nuéc nghéo, nude dang
phét trién c6 tiém ning vé quing nhu Viét Nam.
Tiém ning sa khoang Titan cua Viét Nam 1a kha
16n, dimg thir 8 trén thé gidi vé san luong.

Khai thac Titan c6 thé gdy tac dong tiéu cuc
dén moi truong sinh thai. Hoat dong nay duoc cho
1a di va dang gay ra nhitng tic dong tiéu cuc dén
mdi truong dat. Khai thac Titan kha phd bién &
nudc ta voi cac quing dang khai thac nim & cac
dun cat va cac bii cat ving ven bién kéo dai tir Ha
Tinh d&én Viing Tau, nhiéu nhat tir Thira Thién-
Hué dén Binh Thuan (P Vin Binh va nnk 2018).
Tac dong chinh cua khai thic Titan dén méi
truong dat 1a:

- Lam mét dién tich dit nong, 14m nghiép

- Lam thay d6i dia hinh, canh quan khu vuc.

- Gay sat 10 b moong, b bién, giy nhirng tai
bién va rii ro mdi trudng

- Gia ting xAm nhdp min vao nudc, nhiém min
tai nguyén dat trong

- Mat ngudn nude ngot quy gia, 1a ngudn nude
chinh ctia dan sinh.

Moi trudng dit & cac mo Titan dugc xem la
mdi truong 3 pha: ran, 16ng, khi. Cac pha nay déu
dé bi tac dong cuia tat ca cac hién tuong, nhan tb
bén ngoai, 1am thay ddi cau tric ctia dat tham chi
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lam nhiém ban moi trudng dat boi cac chat giy 6
nhiém (pollutant). P6i v6i pha ran, dit thudng
chira nhitng thanh phan va ham luong trung binh
clia mot sb nguyén t6 nhu As, Pb, Hg, nhu & bang
1 dudi day.

Bang 1. Ham lwgng trung binh cia cac kim loai
niing trong dit (ppm) (Bui Phuong Thiy, 2014)

Kim loai Khoang dao Trung binh
dong

Cd 0,1 -1 0,62
Hg 0,01 — 0,06 0,098
As 5-10 -

Pb 1-88,8 29,2

Se 0,01 -2,5 0,4

Sb - 0,9

Trong dit & cac mo Titan déu chira cac kim
loai nang c6 nguén g(‘Sc tu nhién va nhan tao. Kim
loai nang bao gém Ag, Cd, Co, Cu, Fe, Hg, Mo,
Ni, Pb, Sn, Zn, va cac thanh ph?ln kim loai nhe
nhu Al; Na va K... Ham lugng trung binh (ppm)
ctia mot s6 kim loai & trong dét duoc biét dén nhu
sau: Ag:0,05; Al:71000; As:6; Cd:0,35; Co:S;
Cr:70; Cuw:30;; Fe:40000; Hg:0,06; Mn:1000;
Mo:1,2; Ni:50; Pb:35; Se:0,4; Sn:4; V:90; Zn:90
(xem bang 2) [3]

Bang 2. Thanh phin mét s6 kim loai
doc hai trong dat (Mai Trong Nhuén, 2001)

Thanh Phat thai 10%g/nam

phan Ty nhién Nhén tao
Sb 9.8 380
As 28 780
Cd 29 55
Cr 580 940
Co 70 44
Cu 190 2600
Pb 59 20000
Mn 6100 3200
He 0.40 110
Mo 1 510
Ni 280 980
Se 4.1 140
Ag 0.6 50

Thanh Phat thai 10%¢/nim
phan Ty nhién Nhén tao
Sn 52 430
v 650 2100
Zn 360 8400

Mot s6 nguyén té dic trung va dic tinh cia
chung trong dét:

Asen (As): As ton tai trong dat dudi dang cac
hop chit cha yéu nhu arsenat (AsO, *) trong diéu
kién oxy héa. Chung bi hip thu manh béi céc
khodng sét, sit, mangan oxyt hodc hydroxyt va cac
chat hiru co. Trong cac dat axit, As c6 nhiéu dang
arsenat voi sit va nhom (AlAsO, , FeAsO,). Kha
nang linh dong cua As trong dat tang 1én khi dat ¢
moi trurong khir vi né tao thanh cac arsenit (As III)
c6 kha ning hoa tan 16n gip 5-10 1an céac arsenat.
Hon nita Arsenit (As III) lai ¢6 tinh doc hai cao hon
nhiéu so véi dang arsenat (AsV). Vi vay khi cai tao
dat ving khai thac (bai thai, moong) can chu ¥ dén
kha ning linh dong cua As do chuyén tir Fe, Al —
arsenat sang dang Ca — arsenat linh dong hon dé
phu hop véi muc dich st dung.

Cadimi (Cd): Cd ¢ dang cac hop chat ran nhu
CdO, CdCO; , Cd3(POy), trong cac diéu kién oxy
hoéa. Trong cac diéu kién khir (E, < -0,2V), Cd ton
tai nhiéu & dang CdS. Do chua cua dat co anh
huong rat 1on voi kha ning linh dong ctia Cd
trong dat. Trong cac dat chua, Cd ton tai ¢ dang
linh ddng hon (Cd*"). Tuy nhién néu dat c6 nhiéu
Fe, Al, Mn, chét hitu co thi Cd lai bji ching lién
két 1am giam kha ning linh dong cia Cd. Trong
cac dét trung tinh hodc kiém do bén voi Cd bi két
tia dudi dang Cd COs. Kha ning hip thy Cd cua
céc chit trong dit giam dan theo thtr tu: hydroxyt
va oxyt sat nhom, halloysit > allophane > kaolinit,
axit humic > montmorillonit. Qua trinh hap thu Cd
trong dat xay ra kha nhanh, 95% Cd ton tai trong
dat & dang hap thy trao doi.

Thiy ngan (Hg): Thiy ngin ton tai & dang
kha linh dong, khong tan hodc bay hoi (CH3),Hg.
Trong dat do kiém (pH > 7) thi Hg bi két tia &
dang Hg(OH),, thuong gap nhu: Hg — photphat,
Hg — chit hitu co (R HgOH). Su lién két giita Hg
Vi S va cac chit hitu co trong dat ciing xay ra kha
manh hinh thanh cac hop chit nhu humic — Hg,
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Su hép thu Hg trong dat phu thudc rat 16n vao cac
dang ton tai ctia thity ngdn va céc tinh chat hiru
co. Trong khoang sét, illit hip thu Hg nhiéu hon
so v6i kaolinit. Thuy ngan dé tiéu trong dét co thé
& nhiéu dang khac nhau, thong thuong Hg hoa tan
trong CaCl, 0,1M dugc danh gia 13 thich hop déi
Vi cdy trong.

Chi (Pb): Chi 1a nguyén t6 kim loai ning cé
khd ning linh dong kém, c6 thoi gian ban huy
trong dat tir 800 — 6000 nim. Pb*" sau khi dugc
giai phong s& tham gia vao nhiéu qua trinh khac
nhau trong dat nhu bi hap thu boi cac khoang sét,
chat hitu co hoic oxyt kim loai. Hodc bi c¢d dinh
tr¢ lai dudi dang cac hop chat Pb(OH),, PbCOs3,
PbS, Pb3(POy),, Pbs(PO4);OH. Chi bi hip thu trao
d6i chi chiém ty 18 nho (<5%) ham lugng chi c6

trong dit. Cac chat hitu co co vai tro 16n trong
viéc tich lity Pb trong dat do hinh thanh cac phirc
hé v6i chi. Pong thoi chung ciing 1am ting tinh
linh dong ciia Pb khi cac chit hitu co niy c6 tinh
linh dong cao.

Selen (Se): Se c6 nhiéu hoa tri khac nhau nhu
Se (II), Selenide HSe’, Se(O), Se(IV), selenit
HSeOs", Se(VI), selenat SeQ,>. Céc dang selen va
selen hitu co thuong cé nhiéu ¢ dat co chira nhiéu
chit hitu co. Trong dat thoat nudc tot va dat axit
Se thuong ¢ cac dang Selenit, con trong dét kiém
s& 1a dang Selenat. Céc dang selen rat kho hoa tan
nhu Fe,;(SeOs); va Fey(OH)4SeO;. Trong dat axit,
Se ¢6 kha ning linh dong kém hon so véi cac dat
kiém. Bang 3 thé hién kha ning linh dong ctia mot
sb nguyén td trong dat.

Bang 3. Kha ning linh dong ciia mdt s6 nguyén té kim loai niing trong dat
(Nguo”‘n: Kabata, 1984 va Bui Phuong Thuy, 2014)

, Diéu kién
Kha nang linh dong ; 3
oxy hoa axit trung tinh — kiém khtr
Rét cao Se
Cao Hg, As, Cd Se, Hg Se
Trung binh Pb, As, Sb, Ti As, Cd
Théap Te Pb, Bi, Sb, Ti As, Cd
Rét thap Te Pb, Bi, Sb, Ti Te, Se, Hg
Khong linh dong Te, Hg Cd, Pb, Bi, Ti

4.2. Pic diém madi truwomg dit & cic mé khai
thac Titan & mién Trung Viét Nam

Ving nghién ciru 1a cac khu dat thudc bai thai,
moong khai thic, khu dat da hoan thd cua cac mo
thudc tinh Binh Thuédn. Pay 1a nhiing khu vuc da

khai thac hét Titan va hién trd' thanh nhitng bai
trong, noi c¢6 cdy song, noi 1a hd chira nuéc nhung
cling nhiéu noi tré thanh bai cat trong (Pd Vin
Binh va nnk, 2018) (xem hinh 2).
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Hinh 2. Péi twong nghién citu nham cdi tao phuc hoi méi truong dé sir dung dat

Khai thac Titan tac dong xau dén médi trudng
n6i chung va dat néi riéng. Hoat dong cia cac
mo6 khai thac nhu thay doi dic diém dia hinh,
pha huy cau triic dit da, lam ting thanh phan
ddc hai mot s6 thanh phén trong dat, mit nudc
nén lam thay d6i d6 am...Qua4 trinh dao x4i, van
chuyén quing lam dia hinh khu khai trudong bi
ha thap, nguoc lai, qua trinh d6 chat thai ran lam
dia hinh bai thai ting cao. Nhing thay d6i nay
s& dan dén nhitng bién d6i vé diéu kién thuy
van, dong chay trong khu mé nhu: thay d6i kha
ning thu, thoat nudc, hudng va van téc dong
chay mit, ché do thuy vin cia cac dong chay
nhu myc nudc, luu lugng, v.v.... Sy tich tu chit

thai ran do tuyén rira quing trong cac 1ong ho,
kénh muong tudi tiéu cé thé lam thay d6i luu
lugng dong chay, dung tich chira nude, bién doi
chat lugng ngudn nudc va do d6 tinh chat cta
dét cling bi thay d6i. Tat ca nhitng van dé néu
trén déu co tac dong xdu dén chit luong dat
trong khu vuec.

Pé danh gia hién trang chat lugng dit & cac
khu vyc bai thai, dat tai mo sau khi da khai thac
chung t6i da tién hanh 1iy cac mau dit, phan tich
va danh gia chét lugng méi truong dit. Mau duoc
phan tich tai Vién cong nghé moi truong — Vién
Han 1am khoa hoc Viét Nam. Két qua tong hop
thé hién ¢ bang 4.

Bing 4. Két qua phén tich miu dit tai cAc mé khai thac Titan tinh Binh Thuin

, I QCVN: 03-MT:
Chi . , Retqua 2015/BTNMT
TT titu | Ponvi | Phuong phap Dt
phan | tinh th Pl | BPI | P2 | PP2 | PP3 | Nong | Dotlm
tich A nghiép
nghiép
TCVN
pH - 8,50 | 6,60 | 7,50 | 5,50 6,70 - -
5979:2007
Tong TCVN
. mg/Kg 401 434 | 361 | 1007 579 - -
Nito 6498:1999
TCVN
P,Os | mg/Kg 0,43 | 0,38 | 0,34 | 0,39 | 0,42 - -
6499:1990
As mg/Kg EPA 291 | 13,17 | 1,77 | 2,69 0,72 15 20
Pb 3051:2007& | 5,01 | 4,21 | 8,34 | 4,86 5,17 70 10
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: . QCVN: 03-MT:
Chi . , Ketqua 2015/BTNMT
TT ticu | Pon vi | Phuong phap Dt
hA , 5 A A
phan | tinh thu bl | BBl | B2 | BD2 | PP3 | Nong | Ditlam
tich o nghi¢p
nghiép
cd SMEWW | 0,18 | 0,11 | 0,14 | 0,06 | 0,15 1,5 3
Zn 3125:2012 | 32,41 | 89,33 | 90,18 | 63,91 | 110,09 | 200 200
K 5544 | 1149 | 3589 | 920 | 2067 - -

PI: mau dat tai khu vue Khu vue nha may ché bién Titan Thién Ai
P2: mau dat tai khu vue bdi thai M6 khai thac Titan-Ziecon Thién Ai 2
PD1: mdu ddt tai bdi thai mé titan Nam Suéi Nham (bdi thi)

PD2: mdu ddt tai mé titan Nam Sudi Nham (khu viee dang khai théc)
PD3: mdu ddt tai mé titan Nam Sudi Nham (khu viee chua khai thdc)

Tir két qua phan tich chat luong dét, so sanh véi
QCVN: 03-MT:2015/BTNMT c¢6 thé nhan xét rang:
Ham lugng céc kim loai ndng trong dét khu vuc khai
thac va ché bién Titan nho hon giéi han cho phép
ddi voi dat nong nghiép va dat 1am nghiép nén co
thé cai tao phuc hdi modi trudng dé sir dung quy dat
cho nong, 1am nghi€p. Vi khi kim loai nang dam bao
quy chuin QCVN: 03-MT:2015/BTNMT thi c6 thé
str dung dat cho ndéng, 1am nghiép.

4.3 Pé xuit bién phap cai tao dat phuc vu
nong, lam nghiép

Sau khi khai thac, khu mo c6 dia hinh 16m
chom nén khé st dung dugc cho muc tiéu nao vi
noi qué cao, noi qua thap, noi tao thanh hd nudc,
noi dat co bi anh hudng cua chat 6 nhi®m, noi bi
nhiém min tr bién xam nhap vao. Dé sur dung lai
quy dat d6 can tién hanh cai tao. Noi dung cai tao
can thuc hién 1a:

- San gat, cai tao bé mit dia hinh gf‘) ghé khu
mo6 thanh dia hinh bang phing dé st dung tai
nguyén dat hop 1y, hiéu qua. Str dung cdc may gat
dat cat tir dia hinh cao xuéng noi thép.

- Pé lai h6 chira nudc: Trudng hgp moong khai
thac sdu, nam xa bd bién dang ké, chua bi nuéc
bién xam nhap man thi c6 thé cai tao moong thanh
ho chtra nude. H nay s& 1a noi cung cip nude tot
cho dién tich dt tréng vua cai tao, san gat.

- Phan tich chat luong dat dé xir 1y nhiing
thanh phan c6 hai cho cdy trong, thanh phan
6 nhiém

- B6 sung cac chat mun (phan hitu co, bun) dé
tao do xép, dd am thuan loi cho vi sinh vat séng
phuc vu lam t6t dat cho muc dich tréng cay.

- Thi nghiép trong loai ciy thich hop dé su
dung dat, tang nguén thu cho dia phuong. Dbi voi
ving dat san gat, cai tao tir cac mo khai thac Titan
c6 thé sir dung trong nhitng loai ciy phuc vu xut
khiu nhu 6t, t6i, mot sé cdy lay qua nhu thanh
long, diéu...

- Nhitng khu vye khd cin hon, kho khin vé
nude tudi nén trong cac loai cdy keo, phi lao dé
léy g0 va diéu hoa khi hau, tao canh quan.

5. KET LUAN

- Bai b4o di néu dic diém thanh phin moi
truong dat khu vuc khai thac Titan ven bién
mién trung. Pay 1a ving dat bi anh hudng cua
qua trinh khai thac nén c6 tinh chat phuc tap.
Céac thanh phan kim loai ning, thanh phan doc
hai trong dat thay d6i do nhiéu tac nhan nhung
chu yéu anh hudng cta qua trinh khai thac, ché
bién quang.

- C6 thé cai tao moi truong dat khu vuc mo
khai thac Titan dé st dung quy dat phuc vu nong ,
1am nghiép. Két qua so sanh thanh phan cac kim
loai nang, thanh phin 6 nhiém cua mau dét trong
khu vuc nghién ctru cho thdy c6 thé sir dung cac
bién phap cai tao, 1am giau dat dé tang hiéu qua sir
dung dét phuc vu nong, 1am nghiép, ting gia tri sir
dung ctia dat khu vuc béi thai, moong, khu khai
thac ctia mo.
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Abstract
STUDY SOIL ENVIRONMENT CHARACTERISTICS OF TITAN MINING
AREA FOR AGRICULTURAL AND FORESTRY USE

The central coastal region of Vietnam contains many titanium minerals. When exploiting, the
environment is destroyed, losing cultivated land, destroying vegetation, polluting or depleting
groundwater. To study the characteristics of soil environment components in order to rehabilation the
environment in areas where exploitation and creation of land funds are used for agriculture and
forestry, both scientific and meaningful and of high practical value.

The first article mentioned the characteristics of soil quality in mines exploited Titan and proposed
content to improve soil environment in the landfill area, pits, mining areas ... which are poor in
nutrients, polluted or salinity to use to increase land for agriculture and forestry. This is a direction that
should be paid attention and promoted in the near future in order to make good use of tens of thousands
of hectares of land which is currently quite wasteful in the central provinces.

Keywords: Soi environment; Titanium exploitation; Central Coast; Environment rehabilitation anh
restoration.
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