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Tém tat: Nghién ctru so sanh sy anh hudng cta ba vat liéu chinh 14 bentonite (B), than hoat
tinh (AC), va vat liéu tong hop cta chung (BAC) véi ti 1& 4p dung 2% ddi véi kha ning ¢
dinh Asen (As) trong dét bi 6 nhiém. Kha ning ¢ dinh As trong dat dugc danh gia bang: i)
quy trinh loc két tua tong hop (SPLP), quy trinh chlet ddc tinh (TCLP), va dung dich 0,1M
HCI dé danh gia kha nang rura troi; ii) tach chiét tuan ty (Sequential Extraction) dé danh gia
cac dang lién két ctia As trong dat. Két qua chi ra sy c6 mit ctia cac vat liéu da gitp ting do
pH cua dat va thay doi tinh linh dong cta As trong dat. Hiéu suét cd dinh As ting t6i 52%
trong dat dugc xur 1y bang vat liéu BAC. Két qua ciing chi ra As trong dang ton tai dé trao
d6i da duoc chuyén sang dang tdn tai bén hon va it linh dong hon, dac biét ddi véi dat duoc
xu ly béing BAC. Nghién ctru chi ra réng viéc két hop cac vat liéu dem lai hi¢u qua cao trong
xir Iy dat bi 6 nhiém, do d6 can phai dugc tiép tuc nghién ctru dé danh gia tinh hiéu qua
khong nhiing ddi v6i As ma con véi cac kim loai nang khac, va xem xét tac dong cua vat
lidu d6i voi sire khoe cua dat.

Tir khéa: Asen; Bentonite; Than hoat tinh; C6 dinh Asen trong dat.

1. M& dau

Asen (As) 1a mdt nguyén t6 v6 co phd bién, dé dang dugc tim thiy & ngoai tu nhién,
cling nhu trong sinh hoat hang ngay. Ngay nay, vo1 viéc phat trién ciia qua trinh cdng nghiép
hoa As xuét hién nhleu trong san pham cong nghi¢p, anh huong 6 nhiém dén moi truong
sdng, va tré thanh mdi quan tdm 16n ¢ nhidu khu vyuc trén thé giéi va Viét Nam [1]. O nhiém
As trong dét c6 thé anh huong té1 hé sinh thai, nudc ngam, moi truong vi sinh vat, thuc vat,
va theo chudi thirc dn c6 tac hai truc tiép 1én con ngudi. Theo co quan Bao vé Moi truong
My (USEPA), As 1a mot nguyén t6 doc hai nguy hiém va da dat ra ndng do téi da cho phép
ctia As trong nude udng 1a 10 pg/L. Viée co thé con nguoi tiép xuc 1au dai hoic liéu lugng
cao v6i As co thé gy ra hang loat bénh lién quan dén hé sinh san va tuan hoan ciing nhu
nguy co ung thu & nhiéu co quan [2].

Trén thé gidi, cac bao cdo vé mirc do 6 nhidm As cho thiy thach thirc dang ngay cang
16n trong van d& xur Iy 6 nhiém As. Theo béo cdo khao sat vé mirc d6 6 nhiém dat & Trung
Quéc nam 2014, 6 nhidm As dd vuot qua gii han cho phép 2,7% 3 4]. O chau Au, theo
khao sat cua du an Baltic Soil Survey (BSS), ham luong As trong dat nong nghiép ¢ khoang
5,7 mg/kg; trong do, ndng do As & phia Nam chau Au cao gép 3 1an so véi phia Bic [5]. Tai
Hoa Ky, theo s lidu bao cio c6 khoang tir 100.000 - 1.000.000 ha d4t néng nghiép c6 ham
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lugng As trong dat tir 200 ppm trd 1én va hang chuc triéu ha c6 du lugng As trong dat tir 20
-30 ppm [6]. O Viét Nam, theo nghién ctru [7], téng ham luong As ciia khoang 80% dat ndng
nghiép khu virc Dong Béng séng Hong trong pham vi khao sat ctia nghién ctru vuot qua gidi
han t6i da cho phép dbi véi dit nong nghiép Viét Nam (12 mg/kg) gy nguy co an toan luong
thuc.

Ngay nay, qua trinh do thi hoa, cong nghiép hoa dién ra rdt nhanh va manh, 1a nguyén
nhan dan d&én sy thu hep cta dét nong nghiép. Viéc tan dung cac khu dat xung quanh cac khu
khai thac mo dé bo hoang lam dat néng nghi¢p dang 1a mét xu thé ctia mot sé qudc gia trén
thé giéi nhu Han Qudc. Tuy nhién, da c6 nhiéu bao céo lién quan dén 6 nhidm As va kim loai
nang trong dat canh tac xung quanh khu mo bo hoang, va van dé xir Iy 6 nhiém As va kim
loai ning can dugc quan tim chi § ¥y dbi voi cac khu vue nhu nay [1].

Chinh vi vay, viéc xu ly dat dét canh tac tai cac khu mo bo hoang bi 6 nhiém As dang
ngdy cang nhan dugc sy quan tim chi Y cta cac nha nghién ctru. C6 thé ké dén mot sb
phuong phap dé loai bo As trong dat nhu dung thuc vat hip thu, vi sinh vat, dién phan [8—
10] Tuy nhién, cic phuong phap nay hodc do1 hoi thoi gian xir 1y lau dai hodc chi phi xur ly
t6n kém. Phuong phap rira dat co thé mang lai hiéu qua bang cach str dung nhitng dung méi
nhu tartaric acid, citric acid, oxalic acid... nhung viéc xir Iy dung dich sau qua trinh rira dat
cling 1a mot van dé hét strc kho khan [11, 12].

Gan day, phuong phap c6 dinh sir dung céc vt liéu bd sung vao dat dang ngay cang
dugc tép trung nghién ctru vi phuong phap nay duoc danh gia la mét phuong phap day hira
hen va tiém ning trong viéc xtr 1y 6 nhiém As va kim loai ning trong dat [13]. So sanh véi
cac phuong phap xtr 1y 6 nhiém As trong dat khac nhu xir 1y bang cac bién phap sinh hoc
(hép thu thuc vat...), xu 1y nhiét, hay rira dat, phuong phép ¢ dinh As béng cac vat liéu dem
lai hidu qua cao, 6n dinh, va tiét kiém chi phi ciing nhu thoi gian xtr Iy [14]. Tuy nhién, viéc
ap dung vat liéu ndo trong viéc ¢d dinh As can xem xét ky ludng dé dem lai hiéu qua cao
nhét, cing nhu dé tiép can, khong nhing ¢6 gia thanh gia ré, ma con it tac dong tiéu cuc dén
moai truong.

Cac hop chit khoang sét 1a mot trong nhitng vat liéu hién dang thu hut su cht y do gia
thanh ré, sb lugng 16n va dién tich bé mait, ciing nhu tinh chat hap phu tét [15]. Bentonite 1a
mot loai khoang sét bao gom cac 10p tir dién Si va bat dién Al lién két voi nhau cia cac nhom
hydroxyl. Bentonite mang dién tich am va c6 thé dugc trung hoa béi cac cation trao doi [16].
Do d6, bentonite dugce dung nhiéu trong xt 1y 6 nhiém nude bai cac hop chat hitu co nhu
methylene blue [17]. Bén canh do, than hoat tinh cling la mét vat liéu hap thy dugc dung
nhiéu trong qua trinh xtr Iy 6 nhiém v6 co hay hitu co méi truong nude do dién tich bé mat
hap thy ctia ching 16n, va tinh chit than thién véi moi trudng [18] Tuy nhién, viéc &p dung
bentonite va than hoat tinh trong viéc xu 1y 6 nhiém As trong dat van chua co. bic biet, viee
két hop hai vat liéu nay nham tang cudng kha ning cb dinh As trong dét hién van chua duoc
nghién ctru.

Chinh vi vay, nghién ciru nay dugc thuc hién nham danh gid tinh hiéu qua va kha ning
cua vi¢c ap dung cac vat li¢u nhu bentonite, than hoat tinh, va vat liéu téng hop gitra chung
d6i v6i qua trinh c¢b dinh As trong dat.

2. Phuwong phap nghién ciru

2.1. Chudn bi dat va vét liéu

Dit bi 6 nhiém boi As duoc 1y tir 16p bé mit ciia mot khu rudng gan khu mé bo hoang ¢
tinh mién Trung Han Quéc (Hinh 1). Sau khi lay mau, dit duoc sdy kho ¢ nhiét d6 phong trong
7 ngay va dugc sang ¢ ¢& hat 2 mm dé dung cho céc thi nghiém sau nay. Vat liéu ding trong
nghién ctru nay la bentonite (B) va than hoat tinh (AC) dugc mua thuong mai tir cong ty Hoa
chit Dacjung. Vat liéu tong hop gitra bentonite va than hoat tinh (BAC) dugc tao ra bang cach
tron déu 2 chét trén theo ti 16 50:50.
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2.2. Thiét ké thi nghiém

Dit bi 6 nhiém bai As dugc tron vai cac vat lidu & cing mot ti 16 1a 2% giira vat lidu/déat
theo khdi lwong. Sau khi dit dwoc tron voi vat liéu, dat duoc cho vao cac lo lan lugt dugc
dan nhan CTR (dét khong tron vat liéu), B (dét duoc tron bentonite), AC (dét duoc tron than
hoat tinh), BAC (dit dugc tron ca bentonite va than hoat tinh). Sau do, cac lo dugc dat vao
td On dinh nhiét (incubator) trong 45 ngay va luén duge giit 4m & 70%. Sau 45 ngay, cic mau
dat 1an lugt dugc 1y ra dé tién hanh cac thi nghiém vé do do rira troi, va dang ton tai clia As
trong dat. Thi nghiém dugc mé ta theo Hinh 2.

o .
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»

Bentonite va than hoat tinh Asen trong dat dqu tach chiét va loc Asen duoc phan tich
duoc tron déu vao dat bang filter dé phan tich bing may AAS

Sau d6 duge cho vao lo va dem Sau 45 ngay, dat duoc lay ra va sy kho
di 1 mau trong ti 6n dinh nhiét dung cho cac phan tich tiép theo

Hinh 2. Quy trinh thyc hién nghién ctu.

2.3. Phan tich mdu

Dé danh gia kha nang rura troi cua As trong cac mau chtra va khong chira cac vat liéu, ba
phuong phap tach chiét dugc ap dung bao gom phuong phap SPLP (US EPA 1312), TCLP
(US EPA 1311), va 0,1M HCI.
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Pé danh gia kha nang ¢b dinh As cua cac vat liéu, hiéu sb ¢d dinh duoc st dung theo
cong thirc sau:

Hiéu suat c6 dinh (%) = (Cctr - Ci)/Cctr. Trong do, Cctr la ndng do As trong dat khong
chira vat liéu, Ci 1a nong do As trong dat da xir ly bang cac vat licu B, AC, and BAC.

Dé danh gia cac dang ton tai cua As trong dit, nghién ctru thyc hién tach chiét tuan ty
dua theo nghién ctru [19]. Trong do, As s€ bam vao va tdn tai & 5 dang: d2 trao ddi, bam vao
cac hop chét carbonate, bam vao cac hop chit oxit Fe va Mn, bam vao cac hop chat hita co,
va bam vao cac phan con lai trong dat. Trong 5 dang ton tai d6, dang dé trao ddi va cac hop
chat carbonate 12 noi ma As dé linh dong nhat, va c6 kha ning bi hép thu nhiéu nhat boi thuc
vat. Do d6, viéc xem xét sy dich chuyén ciia As trong cac dang ton tai ctng la mét cach hiéu
qua trong viéc danh gia sy anh huong cua cac vat liéu dbi voi qua trinh cb dinh As trong dét.
Ham lugng As trong dit duge do bang may quang phd hép thy nguyén tir (AAS, AA240,
Varian, Australia).

2.3. Phén tich dir liéu

Nghién ctru duqc‘ lap lai ba lan dé léy dir liéu phan ‘Eich su khac biét cia cac Vé.t‘ liu. Dfr
liéu duoc phan tich bang phuong phap ANOVA véi kiém dinh Tukey (p < 0,05) bang phan
meém thong ké SPSS 20,0. Sau do, nghién ctru dung phan mém Origin 9,1 mo ta dir liéu.

3. Két qua va thao luin

3.1. Anh huong cua vat liéu dén as pH cua dat

Dit dung trong nghién ctru la dat bi 6 nhiém As véi nong do twong doi cao voi ham lugng
58,5+2,78 mg/kg (Bang 1). Dat ¢6 do chuanhe ¢ pH 5,9, ham lugng hiru co thap 2,2% va c6 thanh
phéan vat chat chu yéu & dang cat bun.

Béng 1. Mot sb dic tinh Iy hoa cua dét dung trong nghién ctru.

pH As (mg/kg) Ham lwong hiru co' (%) Két ciu
Pit 5,91+0.29 58,5+2.78 2,2+0,28 Cat bun

Anh huong cua vat liu dén cac
dic tinh 1y hoa cta dit dugc danh gia
thong qua do pH dat (Hinh 3). Do pH . b
cta dat 14 mot yéu td quan trong anh T
hudng dén hoat dong cua kim loai

trong dét va tryc tiép hodc gian tiép lam ’

thay ddi tinh di dong va doc tinh cia =60

ching d6i voi thuc vat va vi sinh vat

[20]. Nghién ctru d4 chi ra rang cac vat o

liéu nhu bentonite, than hoat tinh gop

phén cal tao chat lugng dat, 1am tang

dang ké pH trong dat tir 5,9+0,29 trong 5.0 = £ " "

mau dét dbi sanh (khong chira vét lidu) Cac mau thi nghiém

dén 6,45+0,32 trong mau dat c6 chira ]
than hoat tinh sau 45 ngay trong t On Hinh 3. D6 pH cta dat trong mdi mau thi nghiém. (CTR: bat doi
nhiét. Két qua ciing cho thdy pH trong  sanh (khong c6 vt liéu), B: DAt c6 chira bentonite, AC: DAt ¢6 chira
tat cd cic miu du co sw khac bt han hoat tinh. BAC: Pét c6 chita ca bentonite v than hoat tinh.
dang ké (p < 0,05) so v6i mau dat dbi

sanh. Két qua nay phu hgp voi mot so6 nghién ctru trudge do, phai ké dén [21] bao cao rang, bang
viéc st dung bentonite trong xtr Iy dat nhieém chi, pH cua dat tang tir 5,18 1én t61 6,83 sau 2 nam xtr

b

6.5

pH
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ly. Nghién ctru [18] ciing chi ra ring AC duoc bo sung vao dat 6 nhiém ddng, gitp cai thién pH

cua dat tir 2,85 1én 4,2 sau 28 ngdy.

3.2. Anh hudng ciia vit liéu dén tinh rira tréi cia As trong dat

Anh huéng cua B, AC, va
BAC dén kha ning rira troi cia As
dugc danh gia bang 3 quy trinh
tach chiét, bao gém SPLP, TCLP
va HC10,1M. Két qua cho thay As
trong ca 3 quy trinh tach chiét déu
¢6 su khac biét dang ké (p < 0,05)
so voi mau dat déi sanh. Déi véi
quy trinh tach chiét SPLP, dit
duogc xir Iy bang B, AC va BAC ¢6
ham luong As trung binh Ia
0,08+0,001 mg/kg so v6i dat dbi
sanh (CTR) la 0,120,005 mg/kg
(Hinh 4).

Nong do As trong dung dich
tach chiét ting dan 1an luot ddi véi
quy trinh tach chiét TCLP va dung
dich chiét HCI 0,1M. Déi véi quy
trinh tach chiét TCLP, déat dugc
cai tao bang BAC cho hiéu qua

0.12

f
N b ; :
0.00 |
CTR B AC BAC

Céac mau thi nghiém

SPLP (mg/kg)
3

Hinh 4. Ndng do As tach chiét bang quy trinh loc két tia tong
hop (SPLP) trong mdi mau thi nghiém. (CTR: Pit d6i sanh
(khong c6 vat liéu), B: Dét ¢ chira bentonite, AC: Dt c6 chira
than hoat tinh, BAC: DAt c6 chira ca bentonite va than hoat tinh).

cao nhit trong viéc ¢ dinh As trong dat (Hinh 5). Nong do As trong dung dich chiét bang
quy trinh TCLP trong mau dat co chira BAC cho két qua thap nhat v6i ndong d6 ¢ mirc
0,44+0,02 mg/kg, so véi ndng do As trong dung dich chiét tir mau dat dbi sanh 1a 0,9+0,04
mg/kg. Trong khi d6, dat duoc xir Iy bang B va AC cho ciing ham luong As duoc chiét bang
quy trinh TCLP véi ham luong 1an luot 14 0,56+0,03 va 0,53+0,03 mg/kg.
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Hinh 5. Nong do As tach chiét bang quy trinh chiét doc tinh (TCLP) trong mdi mau thi nghiém.
(CTR: DAt d6i sanh (khong c6 vat liéu), B: DAt c6 chira bentonite, AC: DAt ¢6 chira than hoat tinh,
BAC: Pét c6 chira ca bentonite va than hoat tinh).

Tuy nhién, bang quy trinh tach chiét véi dung dich HCI 0,1M, dat duoc xur ly bang B
cho thay hiéu qua cb dinh As trong dét cao nhit (Hinh 6). Ham lugng As duoc chiét bang
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dung dich HCI 0,1M trong mau dat c6 chira B thip nhét véi ndng do 3,2+0,12 mg/kg, so véi
dat d6i sanh 1a 5,28+0,26 mg/kg. Tur két qua nay, nghién ctru chi ra ring bang cach ting
cuong do ion ciia dung dich chiét, ndng do As trong tat ca cac thi nghiém xur 1y déu tiang theo
thlr tu céc quy trinh tach chiét 1an luot tir SPLP < TCLP < 0,1M HCI.

6 -

a
b s b
) I I l
0 v .
CTR B AC BAC

Cac mau thi nghiém
Hinh 6. Nong do As tach chiét bang dung dich 0,1M HCI trong mdi mau thi nghiém. (CTR: Dat d6i
sanh (khong c6 vat li¢u), B: DAt ¢ chira bentonite, AC: Dat ¢6 chira than hoat tinh, BAC: Dét ¢
chtra ca bentonite va than hoat tinh).
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Céac mau thi nghiém
Hinh 7. Hé s6 ¢6 dinh ciia As bang cac quy trinh tach chiét trong m&i mau thi nghiém. (CTR: Dét
db6i sanh (khong co vat liéu), B: Dt ¢6 chira bentonite, AC: Dt ¢ chira than hoat tinh, BAC: Pét c6
chtra ca bentonite va than hoat tinh).

Hinh 7 cho ta thiy hé s6 ¢ dinh As khac nhau v6i mdi quy trinh tach chiét va mdi miu
dat duoc xtr Iy bang vat liéu khac nhau. Nhin chung, cac vat liéu déu cho thiy kha ning cb
dinh As tuong ddi tot trong cac quy trinh tach chiét khac nhau, trung binh tir 30 - 40%. Dic
biét, dat dugc xir Iy bang BAC cho h¢ s6 cd dinh As cao nhét doi trong quy trinh téch chiét
bang TCLP, lén t61 52%. C6 thé thay rang, viéc ap dung cdc vat liéu nhu B hay AC da gop
phan 1am thay doi vé tinh chat vat Iy va hoa hoc ciia dat, nhu pH. Tir d6 anh hudng truc tiép
dén tinh linh dong ciia As trong dat [22]. Hon thé nita, cac nhém chire ctia B va AC dugc chi
ra trong cac nghién ctru trude day nhu -OH group, Si-O, H-O-H, C=0 doéng vai tro quan
trong trong viéc c¢b dinh As thong qua trao doi cation, hap phu hoic tao phirc nhom chire [23,
24].
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3.3. Anh huwong cua vat liéu dén cac dang {6n tai ciia As trong dat

Két qua cta qué trinh tach chiét tudn tu cho thiy As chil yéu t6n tai trong cac dang vat
chat hitu co va oxit Fe va Mn (Hinh 8). Trong tit ca cdc mau c6 chira vat liéu va mau dbi
sanh, As ton tai trong dang oxit Fe va Mn chiém trung binh 50% vé khdi lugng. Phan trim
As ton tai trong dang oxit Fe va Mn trong mau ddi sanh va mau dit c6 chtra B 1an lugt 1 52,1
va 52,5%; trong khi d6 As trong mau chita BAC cho ti 1¢ thdp nhit v&i 49%. Asen ton tai
trong cac dang hop chét hitu co va dang carbonate trong dat ¢ tat ca cac mau cé chira vt liu
va khong chira vat lidu déu khong c6 su khac biét dang ké, chiém ti 18 trung binh 1an luot 1a
11% va 24%. Tuy nhién, su khac biét thé hién rd nht ¢ dang trao d6i va cac dang bén trong
dat. i voi dang trao ddi, As chiém ti 1é thép nhét 6 0,4% trong mau dét chira BAC, va cao
nhét 12 0,8% trong mau dbi sanh. Nguoc lai, As ton tai trong cac dang bén trong dat chiém ti
1é cao nhét trong mau chita BAC 1 14%, so v&i mau khong chira vat lidu (mau dbi sanh) 1a
12%.

100
4 Il Dang trao dbi
| | Dang carbonate
80 {7Z7] Dang oxit Fe va Mn
] B Dang hop chét hiru co
I Dang con lai
60
= ]
S 40+
5 ]
— 20
le)
o //
o 4
% 1
- 0.8
8 J
S 06
0.4
0.2
0.0 -

CTR B AC BAC
Céac mau thi nghiém

Hinh 8. Cac dang ton tai ctia As trong dat trong m&i mau thi nghiém. (CTR: Dat ddi sanh (khong co
vét liéu), B: Dt c6 chira bentonite, AC: Dt c6 chira than hoat tinh, BAC: Dat c6 chua ca bentonite
va than hoat tinh).

Mic du tong ham lugng As trong dét biéu thi mirc d¢ chung cta 6 nhiém As nhung né
khong cung cip thong tin vé cac dang hoa hoc hodc kha ning di chuyén, ciing nhu tinh sinh
kha dung ctia n6. Trong khi do, tinh sinh kha dung cuia As lién quan dén cac phﬁn dé bi hip
thu (vi du nhu cac dang d& trao d6i va cacbonat) [13]. Két qua cua tach chiét tuan tu As ching
to rang, cac vat li¢u da gop phan chuyén hoa cac dang ton tai clia As trong dat tir dang . dé
trao d6i, sang cac dang ton tai bén hon, khong con linh dong va dé dang thim vao nude ngam
hay hép thu boi thyc vat.

Bang 2 cho théy su so sanh vé muc d6 ¢ dinh As trong dat cua mot sb vat liéu nhu
biochar, carbon foam, hay nanosilica vi vat liéu duoc dung trong nghién ctru ndy. C6 thé
thdy rang ddy 1 nhimng vat liéu hodc 13 c6 ngudn gde hitu co ty nhién nhu: hydroxyapatite -
biochar from rice straw va ferrihydrite - supported animal derived biochar hoic 1 ¢6 nguén
gbc nhan tao nhu: carbon foam va nano-silica voi dic diém chung 1a cho hiéu suit ¢ dinh
As tuong d6i cao. Tuy nhién, day 1a cac vat liéu co gia thanh cao, khong c6 sin, qua trinh
téng hop vat liéu phirc tap. Céc vat lidu duoc dung trong nghién ciru nay tuong dbi re, dé
dang tim thiy trén thi truong. Qua nghién ctru cling cho thay hiéu suat ¢ dinh As 6 muc
tuong ddi, dic biét 1a dbi vé6i vat lieu BAC. bay la Kkét qua day hira hen cho viée ¢b dinh As
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trong dat thong qua viéc giam tinh linh dong ctia As bang viéc st dung cac vat lidu gia ré, co
san, trong d6 viéc két hop hai hay nhiéu vat li€u c6 thé s€ dem lai hi¢u qua cao.

Biéng 2. So sanh kha ning c6 dinh As trong dét ciia mot s6 vat liéu.

U Tilé ap Hiéu suit . oK Tai liéu tham
Vatlieu dung ¢6 dinh Loai dat khio
Hydroxyapatite - biochar from rice 1% 28% bat gan khu cong [25]
straw nghiép
Ferrihydrite - t imal deri .
bfor;;d“ e - supported animal derived 3% 40% Khu vire luyén kim [26]
Goethite-based carbon foam 20% 80% Khu vyc luyén kim [27]
Mercapto propyltrimethoxysilane- and LA "
L - 3% 80% bat h 28
ferrous sulfate-modified nano-silica ° ° al nong ngfiep [2¢]
. Dét nong nghiép gan .
B 2% % i h
entonite (] 38% khu mo bo hoang Nghién ctru nay
B DPit néng nghiép gén A
Than h h 2% 42% h
an hoat tin (1 0 khu mé bo hoang Nghién clru nay
. Dit nd hiép ga .
Bentonite + Than hoat tinh 2% 52% at NONg nEWIEP 84 \ohian et nay
khu mé bd hoang

4. Két luén

Nghién ctru ¢4 chi ra tiém nang cua B, AC, ciing nhu vat liéu tong hop cta ching (BAC)
trong viéc c¢6 dinh As trong dat bi 6 nhiém. Sy két hop giita bentonite va than hoat tinh (BAC)
nhu mdt phuong phap xu ly day hira hen, tang cuong dang ke kha ning c6 dinh As trong dét
va chuyén cac dang ton tai ciia As trong dat sang cac dang ton tai khac co trang thai it linh
hoat hon.

Nhitng phat hién ndy gép phan cé gia tri trong viéc tim phuong an hiru hiéu cho qua trinh
xir Iy dét bi 6 nhiém As ciing nhu cac kim loai nang khac mot cach bén vimg, nham giam
thiéu 6 nhiém, bao vé moi truong, va bao vé strc khde con ngudi.

Tuy nhién, bén canh tinh hiu qua cua viéc ap dung cac vat liu d6i voi qua trinh cb dinh
As trong dét thi cling can xem xét dén khia canh anh huong cta né dbi voi chat luong dat, hé
sinh thai dt nhu vi sinh vét, thuc vat. bay cling 14 han ché cua nghién clru, can dugc bd sung
trong cac nghién ctru sau.

DPong gop cua tac gia: Xay dung y tuong nghién ciru: N.Q.T.; Lua chon phuong phap nghién
ctru: N.Q.T’.; Thyc hién thi nghiém: N.H.Q.; Phan tich mau: N.H.Q.; Xt 1y s0 liéu: N.Q.T.,
N.T.H.; Viét ban thao bai bao: N.Q.T.; Chinh stra bai bao: N.T.H., N.Q.T.

L(‘)’i, cam on: Nghién cﬁq nay dqu tai trg bo1 Truong Pai hoc Khoa hoc Tu nhién, Pai hoc
Quoc gia Ha Noi trong dé tai ma s6 TN.23.14.

Loi cam doan: Tap thé tac gia cam doan bai bao ndy 13 cong trinh nghién ctru cta tap thé
tac gia, chua dugc cong bd ¢ dau, khong dugc sao chép tir nhitng nghién ciu trude day;
khong ¢o6 su tranh chap loi ich trong nhom tac gia.
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Comparing the effect of various amendments for Arsenic

immobilization in contaminated soil
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Abstract: The study compared the effects of three materials: bentonite, activated carbon,
and their combination with an application rate of 2% on Arsenic (As) immobilization in
contaminated soil. The As immobilization efficiency in soil was evaluated by the following
methods: i) Synthetic Precipitation Leaching Procedure (SPLP), Toxicity Characteristic
Leaching Procedure (TCLP), and extracted with 0.1M HCI solution to evaluate As leaching
behaviour; and ii) Sequential Extraction to evaluate the fractions of As in soil. The results
showed that the presence of materials help increase soil pH, and change the mobility of As
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in soil. The As immobilization efficiency increased up to 52% in soil treated with
combination of bentonite and activated carbon (BAC). The results also showed that As in
exchangeable form were transformed into the immobile fraction in soil, especially for BAC
treated soil. The study indicates that the combination of materials is highly effective in
remediating contaminated soil, so further research needed to evaluate its effectiveness not
only against As but also against other heavy metals and consider its impact on soil health.

Keywords: Arsenic; Bentonite; Activated carbon; Heavy metal immobilization in soil.



