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TOM TAT

Bai bdo nay trinh bay két qua nghién civu hiéu sudt xir 1y dat nhiém kim logi ndng doi véi 04
loai dung méi khdo sat. Két qua nghién cieu cho thay, dung moi EDTA.2Na 0,2% trong nudc la
lia chon phi hop nhdt cho qua trinh xit Iy kim loai ning gdy 6 nhiém méi truong dat. Hiéu sudt
xu Iy kim loai nang Pb, Cd, Cu, Zn, Cr va As bangphuang phdp chiét rit dat trén 90% (Pb, Cd,
Cu, Zn), trén 70% 4 doi voi Cr va trén 60% a"oz’ véi As. Két qua lwa chon dung moi ria dat dwoc
danh gia yéu to quan trong nhat quyét dinh dén cac cong doan tiép theo ciing nhu cong nghé xir
ly dat 6 nhiém boi cdc kim logi nang.
Tir khoa: Mbi truong dat; Kim loai ning; Dung moi; Natri ethylen diamin tetraaxetat.

1. PAT VAN PE

Hoat dong hoa chat ludn tiém 4n cac nguy co mit an toan do sy ¢b chay nd, do tran hoa chat.
Nhirg su ¢d chay, nd hoa chat hau hét déu gay 6 nhiém moi truong do cac chat doc hai khuéch
tan vao khong khi, dat, ngudn nudc giy nguy hai truc tiép va lau dai dén hé sinh thai va con
nguoi [1].

Dé phuc vu hoat dong san xudt, stra chita, bao dudng, cac nha may qudc phong dang luu gitr,
bao quan va sir dung nhiéu loai héa chat khac nhau vé6i khéi luong 16, trong do, nhleu chung héa
chat nguy hiém. C6 thé chia thanh cac nhom hoa chat chinh nhu: thudc phong, thudc nd va cac tién
chét thube phong, thudc nd; cac axit/kiém (HC1, H,SO4, HNO3, H3PO,4, NaOH, KOH,...), cac kim
loai, oxit va mudi kim loai (Al, CrOs, Pb(NO3);, Zn(NOz),, Pb(Ns),, Zn(H,POy),,...), cac mudi
nitrit, nitrat (NaNO,, NaNOs, NH4;NOs,...), cac dung mdi hitu co (benzen, toluen, axeton,...), khi
hoéa 16ng, khi nén, dau mo& [2],... Mic du cac nha may da thuc hién nhiéu giai phap bdo v¢é moi
truong, tuy nhién, méi truong dat trong pham vi nha may van c6 thé bi 6 nhiém béi cic hoa chét
doc hai do cac nguyén nhan: Quan 1y va xir Iy cic loai chat thai phat sinh trong qua trinh san xuét
(khi thai, nudce thai, chét thai rén) chua triét dé va hiéu qua; 10 1i, dd tran cac loai hoa chat nguyén
liéu, ban thanh pham, thanh pham do yéu t6 cha quan va khach quan.

Dit 1a yéu t6 moi truong co ban ciu thanh hé sinh thai va 1a co s¢ vét chat quan trong cho con
ngudi ton tai va phat trién. Hién nay, dat bi 6 nhiém céac hoa chat doc hai do sy tic dong ciia con
nguoi thong qua hoat dong san xuat cong nghiép, nong nghiép, khai thac khoang san va dé thi
hoa da tr¢ thanh mot trong nhiing van dé 6 nhiém moi truong nghiém trong trén di¢n rong ¢ moi
quéc gia. O nhiém moi truong dat co thé gay 1a nhiéu rui ro va nguy hiém cho con nguoi va hé
sinh thai thong qua viéc nudt truc tiép hodc tiép xtc véi dét, chudi thirc in, sir dung ngudn nudc
ngarn nudc mat bi 6 nhiém do qua trinh rtra troi, tham thiu cac hoa chét doc hai khac trong dat
dén ngudn nudc mit, nudc ngam, tir do, gay anh huong chat luong va d6 an toan cua thuc pham,
giam kha ning sir dung dit cho san xuét ndng nghiép va nhidu van dé str dung dit khac [1]. Him
luong As va Cd trong dat & mot sb nha maydao dong trong khoang 3,0 — 6,0 mg/kg dat kho va
0,60 — 0,85 mg/kg dét kho twong ung. Thuc té, cac khu vuc o6 kha nang bi nhiém kim loai nang
lién quan dén san xuét cac san pham co khi, stra chita dan phao [2].
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Hién nay, cic bién phap phuc hoi dit bi 6 nhiém hoa chét néi chung, trong d6 c6 dat nhidm
kim loai ning va cic hop chat nito, phdt pho duoc phan loai thanh sdu nhom giai phap chinh nhur
cach ly, ¢ dinh, giam doc tinh, phan tach vét ly, chiét rat, xt ly sinh hoc [1, 3, 4]. Trong do,
chiét rut bang cach rira dét 1a bién phap xtr 1y dt nhiém nhanh chéng va triét dé so véi cac bién
phap con lai s& phi hop dé phuc hoi dat nhiém khi xay ra cac sy ¢b hoa chat, sy cd méi truong.
bé qua trinh rtra dét dat hiéu qud, cdng doan quan trong nhét 14 lua chon dung mdi rua dat. bay
chinh 13 co s& dé xét dén hidu qua xir 1y, chi phi xir Iy va mirc d6 phirc tap, kha thi ctia cac cong
doan xir 1y tiép theo ciing nhu ciia ca hé thong xur ly. Pong thoi, can xem xét dén mirc do tac
dong cia dung moi d6 dén cau tric cua dat, dic biét voi cac loai dat canh tic ndng nghiép.

Bai bao nghién ctu danh gia hiéu qua ria dat ciia 04 dung moi thuong duge sir dung nhat
trong xir Iy dat nhiém kim loai ning gém: nudc, axit HCl, hdn hop HCI-CaCl, va phuc
EDTA.2Na (Natri ethylen diamin tetraaxetat). Két qua khao sat thu dugc 1a can cir dé dé xuat
cong nghé xir 1y dét 6 nhidm kim loai ning bang phuong phéap chiét.

2. PHUONG PHAP NGHIEN CU'U

2.1. Héa chét va thiét bi
2.1.1. Hod chdt

- HClI, CaCIz, EDTA (Dinatri diamino tetraaxit); cac mubi cta kim loai Cu, Pb, Zn, Cd, Cr va
As bao gom CU(NO3)2, Pb(N03)2, Zn(N03)2, Cd(CHgCOO)z 2H,0, K,Cr,04 va NaAst, hO‘p
chat cua nito (NHsNOs, NaNO), ‘hop chét cua photpho (NagP0,.12H,0). Céac hoa chat duoc
cung cp hang Macklin (Trung Qudc) hoic Merck (Dirc).

- Nudc dung cho pha ché st dung nuée khir ion c6 do dan khong qua 1 uS/cm.
- Cac mau dat nghién ctru 1a mau gia dinh c¢6 cac chi tiéu k¥ thuat chinh trong bang 1.
Bing 1. Chi tiéu ky thudt ciia mau dat gid dinh.

TT Chi tiéu PVT | Kétqua | TT | Chitiéu PVT Két qua
1 | pH - 568 | 6 | Asen(As) drggﬁgé 45,12
2 | Nito tong s6 % 0157 | 7 | DPdng(Cu) drg?ﬁgé 547,04
3 | Phét pho tdng sb % 0116 | 8 |Kém (Zn) drggﬁgé 551,96
4 | Chi (Pb) ggﬁ% 526,02 | 9 | Crom(Cr) drg?ﬁgé 421,57
5 | Cadimi (Cd) maka | 30,07

- Céch tao mau gia dinh: Mau dat 1y tai nha may Z195 sau khi dugc loai da soi, ré cay,...
duoc sir dung 1am mau dit nén. Pha cic hoa chat trén vao nudc cit 2 lan r01 nap vao dat nén.
Mau duoc tron déu bang may khudy trong 3 ngay, mdi ngay khudy 2 1an, mdi lan 30 phut. Sau
d6, mau dugc dé kho tu nhién ¢ nhiét do phong va giit 6n dinh trong thoi gian tdi thiéu 2 thang
trudce khi st dung dé thuc hién cac thir nghiém.

2.1.2. Thiét bi, dung cu

- May do pH meter HI 2209 (Hanna/ltalia)

- Quang phd tir ngoai kha kién JASCO V350 (Agilent/M¥)

- Quang phd hap thu nguyén tir 240 AAS, bd hoa hoi VGA77 (Agilent).

- Céc thiét bi phu tro: may khuéy, bd loc hut chan khong, may chung cit dam KJELDAHL,
can phan tich, 1o nung, ti séy, bép dién co khqu tir, bé 6n nhiét,...
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2.2. Phuwong phap nghién ciru
2.2.1. Chudn bi mau nghién ciru

Chudn bi dung méi rira dat: Dung mdi chiét duoc khao sét v6i 04 loai gdm nude, axi HCI
10%, hon hgp HCI-CaCl, vai ty 16 HCI 1M/CaCl, 10 g/L va EDTA.2Na 0,2%.

Bo tri thi nghiém: Céc thi nghiém dugc thuc hién trong cung dicu kién voi khéi luong dét
nhiém gia dinh (20g), ty 1¢ gira khoi lugng dat nhiem va thé tich dung moi la 1 g/10mL

Quy trinh thir nghiém: cac mau dfit nghién ctru dugc tién hanh rira giai ¢ nhiét d6 phong
(253 °C), thoi gian khuay 60 phut, toc do khudy tron 150 vong/phit. Loc mau bang b¢ loc hut
chan khong, thu phéan dat sach phia trén giay loc dé phan tich cac chi ti€u ham luong nito tong
s0, photpho tong s6 va cac kim loai nang nghién ctru (Cu, Pb, Zn, Cd, Cr, As).

2.2.2. Phuong phdp déanh gid hiéu sudt xi 1y ciia dung méi chiét
Hiéu suét xtr 1y ciia dung moi chiét duge danh gia ddi véi 8 chi tiéu chét luong nghién ciru
theo cong thuc (1):
C, —C
H (%)= 2—2X%x100 (1)
Co
_ Trong do, C, va C, lan luot 13 ham luong cua timg chi ti€u nghién ciru (mg/kg) co trong mau
dat trudc va sau xu ly; H 1a hiéu suat xu 1y (%).

Céc chi tiéu chét lugng cla dat truée va sau khi chiét dugc phan tich theo TCVN 6498:1999
(ham lugng nito tong s0); TCVN 6499:1999 (phot pho tong s6) va ham luong cac kim loai ning
dugc danh gia theo TCVN 6649:2000 va TCVN 6496:2009 (Cu, Pb, Zn, Cd, Cr) va theo TCVN
6649:2000 va TCVN 8467:2010 (As)

3. KET QUA VA THAO LUAN
3.1. Két qué nghién ciru lya chon dung méi chiét
Két qua nghién ctru lya chon dung moi chiét tinh dwoc danh gia théng qua hiéu sudt xur ly dat
trong di€u kién 60 phut rira dat dugc trinh bay trong bang 2.
Bing 2. Hiéu sudt xir Iy dat cia cdc dung méi sau 60 phiit rira dat.

, Hiéu suit xir Iy (%)
i Théng so Nuwde Hcl1o% | HClIM-CaCl, | EDTA2Na

10 g/L 0,2%
1 |Nito tong s6 19,36 36,42 33,15 35,14
2 | Phét pho tong sd 21,05 51,21 38,75 50,07
3 |Chi (Pb) 9,85 78,01 67,95 77,24
4 |Cadimi (Cd) 5,76 77,03 74,92 79,52
5 |Asen (As) 20,24 43,19 26,42 51,03
6 |Ddng (Cu) 17,39 74,29 73,84 76,25
7 |Kém (Zn) 14,71 81,73 78,77 81,19
8 |Crom (Cr) 10,12 50,15 37,78 55,34

Két qua nghién ctru tai bang 2 cho thiy, ca ba dung méi: axit HCL, hdn hop HCI-CaCl, va
EDTA.2Na déu cho hi€u qua rira dat tot v6i hau hét cac thong s6 6 nhiém nghién ctru va tot hon
nudce rat nhiéu, trong do, dung dich HCI 10% va EDTA.2Na 0,2% cho hiéu qua tot hon hon hop
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HCI-CaCl,. Bé Iya chon dung méi phil hop nhét, chung t6i tiép tuc xem xét cac diéu kién tién
hanh quy trinh rira dét, chi phi xir Iy va kha ning béo tén cau tric dat ciia mdi dung moi.

V& chi phi héa chét: cin cir theo gia thanh va luong hoa chat sir dung cho mdi mé rira dat cho
thdy chi phi hoa chat voi ba dung méi 1a EDTA.2Na, axit HC1 hodc hdn hop HCI-CaCl, 1a twong
duong nhau, chi phi chung dé xtr Iy dat nhiém ¢ muc kha thap.

V& diéu kién tién hanh quy trinh rra dat: HC1 va hdn hop HCI- CaCI?_ gdy giam manh pH cua
dat, dat biét 1a HCL. Trong khi d6, EDTA.2Na it 1am thay doi pH cua dat, dong thoi c6 thé thuc
hién rira dat & diéu kién pH trong mot khoang rong (pH>3) nén hau nhu khong phai diéu chinh
pH ctia dat trude khi xir Iy. Ngoai ra, rira dat bang axit HCI hodc hdn hop HCI-CaCl, ¢6 thé phu
hop d6i voi dat chua hay da bi nhidm céc héa chat axit nhung v6i dat nhiém cac hoa chat kiém
thi phai st dung mot lugng axit 16n dé trung hoa pH cuia dit va dua vé mirc axit. Thém vao do,
viéc sir dung cac axit vo co manh nhu HCI dé rira d4t co nguy co khién cdu tric cua dat bi pha
huy [5].

Tir cac két qua thir nghiém trén, lya chon duge dung moi rira dat 1a EDTA.2Na 0,2% dé xir Iy
ddng thoi dat nhlém cac kim loai nang (Cu, Pb, Zn, Cd, Cr va As) va cac hop chat cua nito, phét
pho. Vi pH la yeu t6 anh huong rat 1on dén can bang tao phuc gitta EDTA va céc kim loai, dong
thoi con c6 thé xay ra su canh tranh tao phurc gitra cac kim loai can xtr Iy véi cac kim loai ¢6 san
trong thanh phan cta dat nén nhu Fe, Ca, Mg.... néu tién hanh rira dat ¢ pH axit yéu dé tao ra cac
phue khong mong mudn (6 pH kiém) [6-7]. Do cac cation cua cac kim 10a1 nay co thé tao phic
bén v6i EDTA trong diéu kién pH axit nhe (hing sé tao phirc ciia Cu®* 1a 6.3.10"°, Pb** la
1,1.10"%, Cd?* 12 2,9.10, Zn** 14 3,2.10%) trong khi & diéu kién pH nay EDTA hau nhu khong
tao phuc véi Ca, Mg s€ han ché duoc su ria troi cia dit nén, vi vay nén qua trinh rira dét duoc
tién hanh trong méi trudng axit pH = 4+ 6.

Béng 3 cho thay két qua danh gia hiéu suit xir Iy dat bang EDTA.2Na 0,2% & cac diéu kién
thoi gian khudy tron va sb 1an rira dat khac nhau.

Bing 3. Hiéu sudt xit Iy ddt bang EDTA.2Na 0,2%.

Hiéu suat xir 1y (%)
i Théng sb 1 lan 1 lan 1 lan 2 lan (60
(60 phut) (90 phut) (120 phat) phut/lan)
1 | Nito tong sb 35,04 39,75 42,14 51,14
2 | Phét pho tong sb 50,07 55,21 57,07 62,07
3 | Chi (Pb) 77,24 80,37 83,79 90,24
4 | Cadimi (Cd) 79,52 81,93 88,75 91,40
5 | Asen (As) 51,03 53,18 59,35 67,26
6 | Pong (Cu) 76,25 82,36 89,09 93,66
7 | Kém (Zn) 81,19 83,95 85,27 92,34
8 | Crom (Cr) 55,34 59,12 63,35 70,08

Két qua nghién clru tai bang 3 cho thy, hiéu suét xir ly dat ty 18 thuén véi thoi gian khuéy
trén va sb lan rira dat. Thoi gian khudy tron tang s€ giup tang thoi gian tlep xuc gilta dung moi
rira dAt va cac thanh phan 6 nhidm, 1am giam dan sy hap phu cta thanh phan 6 nhiém vao ket chu
cua dit, qua d6, 1am ting kha niang hoa tan chung ra dung dich rira giai. Ngoai ra, vdi yéu cau k¥
thuat ctia hé théng xir Iy mot mé co tong thoi gian xir Iy khong qua 5 gio, vi vy, thoi gian
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nghién ctru rira dit khong qua 2 gid. Do d6, voi két qua rira dét 2 1an, 60 phﬁt/lﬁn thu duoc gid tri
sau xu 1y trong gi6i gian cho phép cia QCVN 03-MT:2015/BTNMT (Quy chuén ky thuat quoc
gia vé& gi6i han cho phép cua mot s6 kim loai nang trong dat). bay la mot can clr quan trong dé
lwa chon thoi gian, sé lan rira dat phu hop véi timg 601 twong dat nhiém cy thé voi ham lugng
cac thanh phan 6 nhiém xac dinh nham dat duoc hiéu suét xu 1y hi€u qua va triét dé.

3.2. Pé xuit quy trinh cong nghé phuc hdi dat nhiém khi xay ra sw c6 hoa chit, sw cd
moi trudng

Trén co s& két qua nghién ciru Iya chon dung méi rira dit va xem xét cac cong doan xur ly
nudc thai thu dugc sau qua trinh rua dat bang cac dung moi trén, ching toi dé xuat quy trinh
cong ngh¢ xur ly dat 6 nhiém boi cac kim loai nang, cac hop chét cua nito, phot pho nhu dugc
trinh bay tai hinh 1.

Quy trinh cong nghé trinh bay ¢ hinh 1, cac mau dat xtr 1y duoc tién hanh theo mé (50
kg/mé). Pét sau khi qua cac cong doan xtr Iy trén s& dam bao dat cac tiéu chuin, quy chuin hién
hanh vé gi6i han cho phép cua cac kim loai ning va cac gia tri vé chi thi pH, ham lugng nito,
phdt pho trong dat.
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Hinh 1. So d6 quy trinh cong nghé xii Iy dat nhiém kim logi nang (Cu, Pb, Zn, Cd, As va Cr) va
cdc hop chat cua nito, phot pho.
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4. KET LUAN

Két qua nghién ctru lya chon dung moéi chiét EDTA.2Na 0,2% trong nudc, véi didu kién hai
lan chiét, mdi lan thoi gian khudy tron 60 phit, khoang pH tdi wu tir 46 cho hiéu suét xir 1y As
(67,26%), Cr (70,08%), (Pb, Cd, Zn, Cu > 90%); hiéu suat xir Iy P tong va N tong trén 50 %.

So dd cong nghé xur ly dat 6 nhiém boi kim loai nang dugc dé xuét theo quy trinh 50 kg/mé,
sir dung phwong phap chiét rut bang sir dung dich chiét EDTA.2Na 0,2% trong nuéc, két hop véi
qué trinh xir Iy nude sau chiét bang phuong phap keo tu va loc hip phu.
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ABSTRACT

Research for selection of soil washing solvent and technology for remediation
of heavy metal contaminated soil in chemical incident response

This study presents the efficiency of treatment of heavy metal in contaminated soil by
04 solvents. The results show that EDTA.2Na 0.2% solvent in water is the most suitable
choice for the treatment of heavy metal by soil washing. The efficiency of treatment Pb,
Cd, Cu, and Zn reached over 90%, Cr reached over 70%, and As over 60%. The results
also indicated that the solvents play an important role in eliminating heavy metals by soil
washing techniques.

Keywords: Soil washing; Heavy metal; Solvents; Ethylene diamine tetraacetic acid disodium.
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