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The study examines the critical issue of arsenic contamination in soil,
focusing on its sources, impacts, and remediation strategies. Aiming to
understand the origins and consequences of arsenic pollution, the research
evaluates effective mitigation methods. By conducting a comprehensive
review of existing literature and theoretical frameworks, the study
investigates contamination sources, including industrial and agricultural
activities, and assesses remediation techniques such as adsorption,
bioremediation, and chemical stabilization. The findings reveal that arsenic
concentrations frequently exceed safety thresholds, with groundwater levels
reaching up to 500 pug/L and soil levels up to 50 mg/kg. These elevated
concentrations lead to reduced soil fertility, decreased crop yields, and
severe health risks, including cancer and organ damage. To address these
challenges, the study highlights effective remediation strategies, including
the use of adsorbent materials (e.g., activated carbon), biological approaches
such as phytoremediation, and the enforcement of stringent controls over
arsenic emissions. The findings emphasize the urgent need for integrated
approaches that combine advanced technologies, biological interventions,
and regulatory measures to effectively mitigate arsenic contamination and
safeguard environmental and public health.
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Nghlen clru ndy xem xét van dé quan trong vé 6 nhiém asen trong dat, tap

trung vao cac ngudn gbe, tac dong va chién lugc xir Iy. Nham hiéu rd ngudn
gbc va hau qua cia 6 nhiém asen, nghién ctu nay danh gia cac phuong phap
giam thiéu hiéu qua. Thong qua viec tong hop tai licu hién c6 va cac khung
ly thuyét, nghién ctru tim hiéu cac ngudn 6 nhidm nhu hoat dong cong nghiép
va ndng nghiép, ddng thoi danh gia cac ky thuat xu ly nhu hap phuy, xi Iy
sinh hoc va on dinh héa hoc. Két qua cho thay nong d¢ asen thuong vuot
ngudng an toan, v6i mirc trong nudc ngam 1én dén 500 pg/L va trong dat 1én
dén 50 mg/kg. Nhiing nong d6 cao nay glly ra sy suy giam d¢ phi nhiéu cua
dat giam nang suat cdy trdng va cic nguy co nghiém trong vé stic khoe, bao
gom ung thu va tén thuong co quan ndi tang. B¢ giai quyét nhing thach thirc
nay, nghién ctru d& xuét cac chién luge xu ly hiéu qua nhu st dung vat liéu
hap phu (vi dy, than hoat tinh), phuong phép sinh hoc nhu phytoremediation,
va thyc thi cac bién phap kiém soat nghiém ngat dbi voi phat thai asen. Két
qua nhan manh sy can thiét cua cac cach tiép can tich hop két hop cong nghé
tién tién, can thiép sinh hoc va cac bién phap quan ly nham giam thiéu 6
nhiém asen va bao vé méi truong ciing nhu stc khoe cong ddng.
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1. Gioi thigu

O nhiém asen (As) trong dat 1 mot van dé moi truong nghiém trong, c6 tic dong sau rong dén
chat lugng dat, suc khoe con nguoi va dong thuc vat. V6i kha nang tich ty trong moi truong, As
khong chi lam gidm d¢ phi nhiéu cua dat ma con gdy ra nhing rai ro I6n cho hé sinh théi, bao
gom sy suy giam da dang sinh hoc va nguy co tich tu As trong chudi thuc pham [1], [2]. O nhiém
As khong chi anh huong dén ciy trong ma con c6 thé xam nhap vao chudi thuc pham, gy ra
nhitng rai ro suc khoe nghiém trong cho con ngudi. Cac nghién ctru di chi ra rang viéc tiéu thu
thuc pham bj 6 nhidm As ¢ thé din dén cac van dé sic khoe nhu ung thu va cac rdi loan khac
[3]. Hon nira, 6 nhiém As ciing anh huong dén dong vat hoang da, lam giam da dang sinh hoc va
gay ra sy suy giam quan thé dong thuc vat trong cac khu vuc bi 6 nhiém [4]. Mot nghién cttu cho
thay rang nong do As cao trong dat c6 thé dan dén sy tich tu As trong thuc pham, dic biét 1a
trong gao, lam giam gia tri dinh dudng cua san pham [11, [5].

Ngoai ra, 6 nhiém As trong dat con c6 thé gy ra nhiing van dé phap ly va xa hoi nghiém
trong. Cac vu kién lién quan dén 6 nhiém moi truong thuong xoay quanh cac van dé nhu trach
nhiém cua céc cong ty trong viéc bao vé mdi truong va suc khoe cong ddng [6]. Piéu nay cho
thay rang viéc quan ly 6 nhiém As khong chi 1a mot van dé ky thuat ma con 1a mot thach thirc I6n
vé chinh sach va phap 1ly. Bac biét, trong cac khu vyc nhu Bangladesh, noi ma nuoc ngam bi 6
nhiém As, viéc sir dung nude nay cho tudi tiéu co thé din dén 6 nhiém dit va anh hudng dén suc
khoe cong dong [3], [7].

Muc d6 6 nhiém As trong dat dang tré' thanh mot van d& méi truong nghiém trong & nhiéu
khu vuc trén thé gidi, dac biét 1a ¢ nhitng noi c6 hoat dong nong nghiép va céng nghiép. Theo
cac nghién ciru, ndng do As trong dit c6 thé vuot qua muc gidi han an toan, gy anh hudng 16n
dén chat luong dat, cy trong va suc khoe con ngudi. Mot nghién ctu tai Bangladesh cho thay
nong do As trong dat ndng nghiép co thé dao dong tir 10 d&én 500 mg/kg, trong khi gisi han an
toan theo T6 chuc Y té Thé gioi (WHO) 1a dudi 10 mg/kg [8]. Tai An D9, cac khu vuc chiu 6
nhiém nang tir thudc trir sdu chira As di ghi nhan ndng do As trong. dat 1én t6i 100 mg/kg, khién
dét tré nén kém mau m& va anh huong truc tiép dén nang suat cay trong [9].

Tai Viét Nam, cac khu vuc dong bang song Ciru Long ciing ghi nhén marc d6 6 nhiém As
trong dat nong nghiép cao, chu yéu do st dung thudc trir sdu va 6 nhidm tir cac khu céng nghiép,
lam ting nguy co liy nhiém As vao ngudn nude va thuc pham [10], [11]. C4c nghién cttu cho
thiy As trong dat co thé gay doc cho cay trong, lam giam nang sut, dac biét 1a cac cay ngii coc
nhu la, noi ma mac do As cao c6 thé lam giam dén 30-50% ning suét so véi cac khu vuc khong
6 nhidm [12]. Viéc nay khong chi anh huong dén san lwong nong nghiép ma con co6 thé dan dén
céc van dé sic khoe nghiém tror;g cho nguoi tiéu dung, dac biét la ¢ nhitng khu vuc ¢o ty 1€ tiéu
thu gao cao nhu Bangladesh va An Do [13].

Dé giai quyét vin dé 6 nhlem As trong dét, cin c6 cac bién phap quan ly va giam sat hiéu qua.
Céc nghién ctru da chi ra rang viéc ap dung cac cong nghé xur 1y va phuc hoi dat <o thé giup giam
thiéu 6 nhiém As [14], [15]. Hon nira, viéc nang cao nhan thuc cong dong vé tac dong cia o
nhiém As va khuyén khich cac hanh dong bao vé moéi trudng ciing 1a rat can thiét [16]. Viéc s
dung cdc bién phap sinh hoc nhu than sinh hoc cling da dugce dé xuat nhu mot giai phap tiém
ning dé giam thiéu 6 nhiém As trong dat [14] [15].

Muc ti€u cua bai bao ndy la cung cAp cai nhin toan dién vé 6 nhiém As trong dét, bao gdm cac
ngudn gbc gy 6 nhidm, tic dong cua As dbi voi moi trudng va sic khoe con ngudi, ciing nhu
cac phuong phap giam sat va xir 1y hiéu qua. Bai bao s& phan tich cdc nguyén nhan cha yéu dan
dén 6 nhiém As trong dat, tir hoat dong tu nhién dén sy tac dong cua con ngudi qua nong nghiép
va cong nghiép. Bong thoi, bai bao ciing s& trinh bay nhirng anh hudng tiéu cuc cia As ddi véi
chat lugng dat, ning suat cay trong va suc khoe cong dong. Cudi cung, bai bao s& xem xét cac
giai phap xu ly va giam thiéu 6 nhiém As, bao gom céac phuong phap sinh hoc, hoa hoc va ky
thuat, nham bao vé méi truong va dam bao su phat trién bén viing.
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2. Phwong phap nghién ciru

Phuong phap nghién ciru chinh trong bai bdo nay la tong quan va danh gia toan di¢n Vé 6
nhiém As trong dat, vdi muc tiéu 1am rd cac ngudn goc gy 6 nhidm, anh huong cia As dbi voi
mdi truong va sic khde con ngudi, cling nhu cac phuong phap xur ly hiéu qua. Cu thé, bai béo st
dung phuong phap tong hop tai liéu két hop véi phan tich cac nguyén ly ly thuyét va thuc tlen
lién quan dén 6 nhidm As trong dit. Bai bao tap trung vao cac yéu té quan trong nhu nguon gée
tu nhién va nhéan tao cia As, sy tac dong cia As dén chat luong dat, ning suat cdy trong va suc
khoe cong dong. Ngoai ra, phuong phap nghién ctru cling bao gom Viéc phan tich cac bién phap
Xtr Iy va gidm sat 6 nhiém As, tir cac gidi phap sinh hoc (phytoremediation) dén cac phuong phép
hoa hoc va vat 1y, nham giam thiéu mirc 6 6 nhiém va cai thién chéat luong dat. Bai bao cling
xem xét viée ap dung cac nguyén 1y bao vé moi trudng, nhu nguyén 1y phong ngira 6 nhidm, dé
dam bao an toan cho cong dong va médi truong trong dai han.

3. Két qua nghién ciru va thao luan
3.1. Nguén géc é nhiém As trong dat
3.1.1. Nguon tw nhién

* Phong hoa da chira arsenopyrit va hoat dong nui lva:

O nhiém As trong dit khong chi do hoat dong cia con ngudi ma con cé thé phat sinh tir cac
nguon ty nhién. Mot trong nhitng ngudn chinh 13 qua trinh phong hoa da, trong d6 As duoc giai
phong tir cac khoang vat chira As trong d4 me, sau d6 di chuyén vao dat. Cac nghién ciu cho
thy, trong mot sé khu vue nhu cac viing nai hodc cao nguyén, ndng do As trong dat c6 thé 1én
tai 20-50 mg/kg do sy phong hoa tu nhién cta cac da chara arsenopyrit (FeAsS) hodc cac khoang
vat chtra As khac [1]. Vi du, khu vuc mién Tay Hoa Ky, noi cac ving dat da c¢d c6 ndng do As tu
nhién trong dat dao dong tir 10 dén 100 mg/kg, da dugc ghi nhan 1a mét trong nhiing khu vue c6
nong do As cao do su phong héa ty nhién [1].

Hoat dong nui Itra cling dong vai tro quan trong trong viéc phat tan As vao moi trudng. Trong
nhitng vu phun trao nui lira, cac khi va tro nui lira chira As dugc thai ra méi trudng, sau do6 ling
dong trén bé mat dat. O cac khu vuc gan nui lira, nong d As trong dét co thé gia ting dot ngot.
Vi duy, tai mot sé khu vuc ¢ Indonesia va Chile, ndng do As trong dat da duoc do tai mic 200
mg/kg sau cac vu phun trao nai lira [17]. Két qua nghién ciru tai cac khu vuce dé cho thiy rang cac
qua trinh dia chat tu nhién, bao gdm ca hoat dong nui lira, c6 thé lam ting nong do As trong dat
va nudc ngam, gay ra nhirng rai ro sic khoe cho cong dong séng gan do.

* Su rika tréi As vao nueoc ngdm

Su van Chuyen cua As tir dat vao nu6c ngim ciing 1a mot yéu td quan trong trong 6 nhiém As.
Khi As tir dat bi hoa tan trong nuwéc mua hodc nudc ngam, né co thé di chuyén va tich ty trong
cac nguon nude, dac biét la ¢ nhiing khu vue c6 diéu kién thuy van dac biét. Tai Bangladesh va
An D9, nong do As trong nudc ngam di vuot qua 500 pg/L, vuot xa muc glol han an toan la 10
pg/L theo ti€u chuan caa WHO, do su rira troi As tir dat vao cac tang nuoe ngam [18]. Diéu nay
khién hang triéu ngudi dan ¢ cac khu vuc nay phai d6i mat véi nguy co mac bénh do As, dac biét
1a khi nuéc ngam duoc sir dung cho sinh hoat va tudi tiéu [19].

Do d6, viéc giam sat va xir Iy 6 nhiém As trong dt 1a rat can thiét dé bao vé moi truong va
sirc khoe cong dong. Cac bién phap nhu cai thién quan 1y dat dai, st dung cac phuong phap canh
tac bén viing va ap dung cong nghé sinh hoc dé giam thiéu 6 nhidm As trong dat di duoc dé xuit.
Hon nita, viéc nang cao nhan thic cong ddng vé tac dong cua 6 nhidm As ciing 1a mot yéu tb
guan trong trong viéc giam thiéu rai ro sic khoe va bao vé moi truong.
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3.1.2. Nguén nhan tao

* Sir dung thudc trir sdu va phdn bon chira As trong néng nghiép: O nhiém As trong dét do hoat
dong cua con nguoi chir yéu phat sinh tir ba nguon chinh: sir dung thudc trir siu chitra As trong nong
nghiép, xa thai cong nghiép, va 6 nhiém tir nudc thai sinh hoat cling nhu khu cong nghiép. Trong
nhiéu thap Ky qua, cac loai thudc trir sau va phan bon chira As di dugc st dung rong rii trong nong
nghiép dé kiém soat sdu bénh va ting cuong ning suét cdy. trdng. Cac san pham nhu cacbua dong
(CuAs) va cac loai thudc trir sau chira hop chat As c6 thé dé dang xam nhap vao dat va tich tu theo
thoi gian. Vi du, ¢ cac khu vire nong thén tai Trung Quéc, An B va Viét Nam, viéc sir dung thude
trir sdu chira As da dan dén nong do As trong dat néng nghiép ting 1én dang ké, véi mac do c6 thé
vuot qua 50 mg/kg [20]. Mot nghién ctiu tai An Do cho thdy ndng do As trong dat nong nghiép tai
cac viing trong laa c6 thé 1én téi 100 mg/kg, cao hon nhidu so véi mic gidi han an toan [21]. Piéu
nay khong chi anh huéng dén chét luvong dat ma con din dén viéc cay trong hap thy As, tir d6 anh
hudng dén stc khoe ciia con ngudi khi tidu thy cc ndng san.

* Xa thai cong nghiép tir khai thdc, ché bién kim logi, va san xudt héa chat: Xa thai cong nghiép
la mot nguon 6 nhiém As nghiém trong, dac biét la trong cac nganh khai thac, ché bién kim loai va
san xuit hoa chat. Trong qué trinh khai thac va ché bién quing, As thuong ton tai dudi dang cac
hop chat kim loai, va khi khong dugc xur 1y ding cach, chiing co thé xa ra méi truong, giy 6 nhiém
d4t va ngudn nudc. Chang han, & cac khu vyc khai thac vang va dong tai Peru va Indonesia, ndng
d6 As trong dat va nude di vuot qua mirc cho phép hang tram 1an, véi cac khu vue c6 mic d6 6
nhiém lén t6i 500 mg/kg [22]. Trong cac nganh cong nghi¢p ché bién kim loai, As ciing co thé
duoc thai ra trong qua trinh nau chay quang va san Xuat cac hop chat kim loai. Céac khu vyuc gan cac
nha may ché bién kim loai nhu ¢ Trung Qudc va Mexico da ghi nhan ndng do As trong dat c6 thé
1én t6i 200 mg/kg, gdy dnh hudng dén hé sinh thai va stic khoe cong dong [23].

* O nhiém tir nur6c thai sinh hogt va khu cong nghiép: Nudc thai sinh hoat va nuéc thai tir cac
khu cong nghiép ciing 1a mot ngudn 6 nhidm As dang ké. Trong qua trinh xtr 1y nuéc thai sinh
hoat hoac nudc thai tir cac khu cong nghiép, As c6 thé ton tai dudi dang hoa tan hoic két tia va
xa4m nhap vao dat va nguon nuéc. Nong do As trong nudce thai sinh hoat c6 thé dao dong tir 0,1
dén 10 png/L, nhung khi nuéc thai nay khong dugc xu ly hodc dugc thai ra moi truong mot cach
khong kiém soat, n6 c6 thé dan dén 6 nhidm As nghiém trong [24]. Tai mot s khu cong nghiép &
An D6 va Bangladesh, nudc thai chtra As tir cac nha may dét nhudm, héa chat va xir 1y kim loai
da lam tiang ndng d6 As trong dat va nudc ngam 1én muc rat cao. Mot nghién ctu tai Bangladesh
chi ra rang ndng do As trong nudc ngam tai cac khu cong nghiép co thé 1én dén 1000 pg/L, vuot
Xa murc an toan cho phép cua WHO (10 pg/L) [25].

3.2. Tdc dpng ciia é nhiém As
3.2.1. Tac dong dén dat va cdy trong

* Tac dong dén dat: O nhidm As trong dat c6 anh huong sdu rong dén nhiéu yéu t6 trong hé sinh
thai dat, tir cau triic dat dén sinh vat va cay trong Dau tién, As co thé tac dong tiéu cuc dén cau triic
dat, lam giam do phi nhi€u, kha nang trao doi chat va tinh chat vat ly cua dat (Bang 1). Nong do As
cao trong dat c6 thé lam giam kha nang gilt nuoc cua dit va gy ra sw mét can bang trong cic khoang
chét thiét yéu, anh huong | dén sy phat trién clia cdy trong. Cac nghién cliu tai cac khu vure 6 nhiém As
& Bangladesh cho thay dat co chira hon 100 mg/kg As ¢6 d6 pH giam va kha néng hap thy cac chét
dinh dudng bi suy giam, din dén dat tro nén kho can va kém mau ma [26], [27].

Bén canh do, sinh vat trong dét, dac biét 1a vi sinh vat va giun dét, cling bi anh huong nghiém
trong boi As. Cace vi sinh vat ¢6 vai tro quan trong trong viéc phan huy chat hiru co va duy tri d¢ phi
nhiéu cta dat. Khi nong do As trong dat vuot qua 50 mg/kg, nhiéu loai vi sinh vat trong dat khong
thé sinh trudng va phat trién, gy rdi loan trong chu trinh dinh dudng [28]. Giun dat, vén la mot
phan quan trong trong qua trinh cai thién cau tric dat, ciing bi doc boi As, dan dén ty 1¢ song sot
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giam va anh huong dén chudi thirc an trong dat. Nghién cuu tai cac khu vuc 6 nhiém As ¢ An Do
cho thay sy suy giam dang | ké Vvé sb luong giun d4t va cac sinh vat hitu ich khac trong dét [29].

* Tdc dong dén cdy trong: cay trong ciing chiu anh huong nghiém trong tir 6 nhiém As trong
dat. Khi cy hap thu As tir dat, khong chi ning suat cdy trong bi giam ma chat lugng noéng san
ciing bi anh hudng. As tich tu trong cdy trong, dac biét 13 trong lua, c6 thé khién nong do As trong
thuc phérn vuot qua mic gidi han an toan cho con nguoi. Cac nghién ctru cho thay, tai cac khu
vuc 6 nhiém As ¢ Viét Nam, nong d6 As trong lia c6 thé dat téi 0,5 mg/kg, vuot qua muc an
toan dugc WHO khuyén cao 1 0,1 mg/kg [30]. Diéu nay khong chi lam giam nang suét cdy trong
ma con gy nguy co sirc khoe cho ngudi tiéu thy, vi As la chat gay ung thu va co thé gy ra cac

bénh vé tim mach, than kinh va hé tiéu hoa khi tich tu 1au dai trong co thé [31].

Bang 1. Téc dong ciia As dén dat va hé sinh thdi

Tac dong

Chi tiét

Nghién ctru minh hoa

Téc dong dén dat

As lam gidm d0 phi nhiéu, kha ning gitr
nude va can bang khoang chat trong dat. Dat
chira >100 mg/kg As c¢6 d6 pH giam va suy
giam kha ning hap thy dinh dudng.

Bangladesh: Pat chira >100 mg/kg
As bi suy giam d6 mau m& va kha
nang hap thu dinh dudng [26], [27].

Téc dong dén sinh
vat trong dat

Nong do As > 50 mg/kg lam vi sinh vét va
giun dat bi suy giam, anh huong dén chu
trinh dinh dudng va chudi thirc an trong dat.

An Dg: Giam déng ke so luong
giun dat va sinh vat hiru ich trong
dat tai ving 6 nhiém As [28], [29].

Téc dong dén cay
trong

As tich tu trong cay trong (dac biét 1a laa),
giam nang suat va chét lugng nong san. Lua
tir ving 6 nhiém As & Viét Nam c6 thé chira
téi 0,5 mg/kg As, vugt mic an toan cua
WHO (0,1 mg/kg).

Viét Nam: Nong d6 As trong lua tai
vung 6 nhiem dat 0,5 mg/kg, vuot
miurc an toan [30], [31].

Bang 2. Tdc déng Ciia As dén sirc khée con nguoi

Téac dong

Chi tiét

Nghién ctru minh hoa

Gay ung thu

Gay ung thu da, ph(;)’i, bang quang va than.
Nguy co ung thu phoi ting 2-3 lan khi tiép
xuc lau dai voi As > 50 pg/L.

Bangladesh: Nugc ngam As > 50

pg/L lam tang ung thu trong cong
dong 30-40% [26] [27].

Ton thuong gan

Qhuyén hoa ¢ gan thanh hop chat doc, gay
ton thwong mo gan, roi loan chicc nang gan,
ting nguy co bénh gan man tinh.

An d6: Nguoi song trong vung As
cao c6 nguy co bénh gan nhiém mg,
x0' gan cao hon 2 1an [28], [29].

Tén thuong than

Gay suy than cap hodc man tinh, nong d6 As
trong mau > 10 ug/L dan dén suy giam chirc
nang than.

Nguoi tiép xtc As kéo dai cé triéu
ching suy than nghiém trong.

V4n d& thin kinh

Téc dong den hé than kinh trung wong va
ngoai vi, gy roi loan tri nhé, mat tap trung,
giam 1Q & tré em khi tiép xtic As > 50 pg/L.

Bangladesh: Tré em ¢ ving As cao
c6 1Q giam, kha nang nhan thuc
kém [26], [27].

3.2.2. Tdc dgng dén sirc khée con nguoi
3.2.2.1. Co ché gdy doc

As 1a mot chat doc hai déang ké, co kha nang tich tu trong co thé nguoi va dong vat qua cac
con duong tiép xac nhu hit phai bui chtra As, tiéu thu nuée va thuc pham bi 6 nhiém, hoic tiép
xuc tryc tiép qua da (Bang 2). As dé dang tich tu trong cac co quan quan trong nhu gan, than va
hé than kinh, va n6 gy ra cac bénh 1y nghiém trong néu tiép xtc kéo dai, véi cac tac dong doc
hai dugc ghi nhan ro rét [32].

MGt trong nhitng anh hudng nghiém trong nhit cia As 1a gy ung thu. As dwgc phan loai la
chat gay ung thu nhém 1 theo T chuc Y té Thé gisi (WHO), c6 kha nang gay ung thu da, phol
bang quang va than. Cac nghién ctru dich t& hoc cho thiy nhiing ngudi tiép xtc 1au dai véi nong
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do As trong nudc ngam vuot qua 50 pg/L cd nguy co méc ung thu phdi cao gép 2 - 3 14n so véi
nguoi khong tiép xuc [33]. Vi du, mét nghién cuu tai Bangladesh cho thiy nong do As trong
nudéc sinh hoat cao gap nhiéu lan mic giéi han cho phép da lam tang ty 1¢ ung thu trong cong
ddng 1én dén 30-40% [34].

Bén canh do6, As ciing giy t6n thuong gan va than. Khi As xdm nhap vao co thé, né duoc
chuyén hoéa chil yéu & gan thanh cac hop chit co tinh doc cao, din dén ton thuong mé gan, rdi
loan chirc nang gan va tang nguy co méc bénh gan man tinh. Mot nghién cuu tai Chile cho thay
nhung ngudi sdng trong khu vire ¢6 nong do As trong nudc cao co nguy co mic cac bénh gan
nhiém m& va xo gan cao hon 2 1an so V6i nhimg nguoi séng ¢ khu vuc khong 6 nhlem [35]. Than
cling 1a co quan chiu anh huong nang né tir As, Véi cac triéu ching nhu suy than cdp hoic man
tinh néu tiép xtc kéo dai. Nong do As trong mau vuot qua 10 pg/L c6 thé giy ra suy giam chirc
nang than, din dén cac vin d& nghiém trong vé suc khoe [35].

Ngoai ra, As co6 thé gdy van dé than kinh, dac biét 1a trong cac truong hop tiép xtc lau dai véi
nong do cao. As cé thé tac dong truc tiép dén hé than kinh trung wong va ngoai vi, gdy ra cac
triéu chimg nhu réi loan tri nhd, mat kha ning tap trung, dau dau va té bi tay chan. Theo mot
nghién ctru tai Bangladesh, tré em séng trong khu vire ¢6 6 nhidm As trong nudc ngam vuot mirc
an toan di c6 su suy giam dang ké vé kha ning hoc tap va phat trién tri tué so vi nhoém ddi
chung. Nong d6 As trong nuéc tir 50 dén 100 pg/L da duge phat hién c6 anh hudng dén chi s6 1Q
va kha niing nhan thic cua tré em trong khu vue 6 nhiém [34].

3.2.2.2. Con duong tiép xiic

As c6 thé xam nhap vao co thé ngudi qua ba con duong chinh: qua thuc pham, nudc udng va
tiép xuc truc tiép Vi dﬁt (Bang 3). Pau tién, thuc phém bi 6 nhiém As, dic biét 1a gao, rau qua va
hai san, co thé la nguon gdy doc chinh. Lia gao dé dang hip thu As tir dat va nudc, 1am ting nong
d6 As trong gao, ¢ thé vuot qua mirc an toan la 0,1 mg/kg theo khuyén cao ctua To chuc Y té Thé
gi¢i (WHO) [36]. Nghién cttu cho thdy rang gao trong ¢ cac khu vuc ¢6 6 nhidm As co thé chira
nong d6 As cao, dan dén nguy co siuc khoe cho ngudi tiéu dung [37]. Tiép theo, nudc udng 1a mot
con duong tiép xuc phd blen khéc, dac biét 1a & cac khu vuc ¢6 nude ngam 6 nhidm As, nhu &
Bangladesh va An D9, noi nong d6 As co thé vurgt mirc an toan, tham chi 1én toi 500 ng/L [38],
[39]. Viéc ti€u thy nudc bi 6 nhiém lau dai c6 thé dan dén cac bénh Iy nghiém trong, bao gom ung
thu va ton thuong gan, than. Céc nghién ctru dich t& hoc da chi ra rang nhiing nguoi tiép xuc voi
nong dd As cao trong nudc UOng ¢ nguy co mic cac bénh ly nghiém trong hon [40]. Cubi cung,
tiép xtic truc tiép v6i dat 6 nhidm As ciing 1a mét con dudng tiép xtic quan trong, dic biét ddi voi
nguoi dan sdng ¢ cac khu vuc bi 6 nhidém do cac hoat dong cong nghiép hodc nong nghiép. Khi tlep
xuc voi dat bi 6 nhidm, As co6 thé xdm nhap qua, da hoac qua cac vét thuong nho, géy ra cac van dé
vé da va ho hap [12]. M6t nghién ctru cho thay rang ngudi dan sdng gan cac khu vuc khai thac hoac
san Xuét c6 ndng do As cao trong dat ¢ thé gap phai cac triéu chiing sic khoe nghiém trong [41].

Bang 3. Con duong tiép xiic ciia As vao co thé
Chi tiét
Gao, rau qua va hai san dé& hap thu As tir

Con dwdng tiép xiic Nghién citu minh hea

Gao tir ving 6 nhiém chira As cao giy

Thuc pham bi 6 nhiém

d§t~va‘1 nudge, dac biét gao ¢ khu vuc 6
nhiém c6 nong do As vuot 0,1 mg/kg
(mac WHO khuyeén céo).

nguy co suc khoe cho nguoi tiéu dung
[36], [37].

Nudéc ubng bi 6 nhidm

Nguoi tiéu thu nude ngam 6 nhiém As
lau dai c6 nguy co méc ung thu va tén
thuong gan, than.

A

Nuéc ngam 6 nhiém As, dic biét tai
Bangladesh va An Do, c6 thé chia nong
d6 As 1én dén 500 pg/L [38] — [40].

Tiép xuc truc tiép véi
dat

Nguoi dan song gan khu vuc 6 nhiém
(do cong nghiép hodc nong nghiép) tiép
xtc voi dat bi nhidm As, dan dén cac
van dé da va ho hap.

Nguoi song gan khu vuc khai thac gap
céac triéu ching suc khoe nghiém trong
do tiép xuc dat As cao [41].
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3.3. Cidc bién phdp gidm thiéu va xir Iy 6 nhiém As trong dit
3.3.1. Bién phap ky thudt

Céc bién phép ky thuat dé giam thiéu 6 nhidm As trong mdi truong dat bao gom viée sir dung
vat liéu hap phu, phuong phap xtr 1y sinh hoc nhu phytoremediation (phuc hoi dat bang cay
tréng) va bioremediation (xtr 1y sinh hoc), ciing véi viéc g dung cac loai nAm va vi sinh vat dé
lam giam nong d6 As trong dat.

(1) Str dung vat lidu hdp phu: Vat liéu hip phu nhu than hoat tinh, oxit sat va dat sét da dugc
nghién ciru va tmg dung dé hip thu As tir dat va nudce, giup giam ndng do As trong méi truong.
Cac vat liéu nay c6 kha nang lién két voi As va ngan khong cho ching tiép tuc xam nhap vao céy
trong hodc nguon nude. Nghién ctru cho thiy rang cac oxit sit ¢ thé tao ra cac lién két manh véi
As, gitip loai bo n6 khoi méi truong [42]. Mot nghién ctru khac chi ra rang viéc sir dung vat liéu
hap phu nhu than hoat tinh c¢6 thé giam ndng do As trong nudc va dat mot cach hiéu qua [43].
Tuy nhién, sy khac biét trong kha nang hép phu gifra cac loai vat li¢u van can duge so sanh ky
hon, dic biét khi tng dung trén quy md 16n va trong céc loai dat khac nhau.

(2) Phuong phép phytoremediation: Sir dung cac loai cdy dic biét c6 kha nang hap thu As tir
dét, sau do tich tu As trong cac bd phan cua cdy, gitip lam sach dit ma khéng can phai dao bo
dét. Céac loai cay nhu cay rau cai, lia va cdy duong xi di dugc chirg minh c6 kha ning hap thu
As hiéu qua. Nghién ctru cho thiy ring viéc két hop céc vi sinh vét c6 kha ning chiu As véi
ciy trong c6 thé lam ting hiéu qua cta qua trinh phytoremediation [44]. Tuy nhién, hiéu qua
ctiia phytoremediation bi han ché boi tbc do hip thu As cham va kha nang tich liiy As khac
nhau gitra cac loai cay.

(3) Phuong phap bioremediation: Sir dung vi sinh vat hoic ndm dé phan huy hodc chuyén hoa As
thanh céc dang it doc hon, gitp céi thién chat lugng dét va giam 6 nhiém As. Cac vi sinh vat nhu vi
khuan c6 kha nang chuyén héa As (V) thanh As (III) hoic sir dung nam dé hap thu As va chuyén no
thanh cac hop chat khong doc hai [45]. Mot nghién ctru da chi ra rang céc vi khuan c6 kha niang khur
As c6 thé lam giam ndng do As trong dit mot cach hiéu qua [46]. Tuy nhién, su canh tranh dinh
dudng va diéu kién dat khong thuan loi ¢ thé 1am giam hiéu qua ciia bioremediation.

(4) Ung dung nam va vi sinh vat: Viéc img dung cac loai nam va vi sinh vat dé lam giam néng
do As trong dat cling la mét phuong phap tiém nang. Cac nghién ciru di chi ra raing mot sb loai
nam c6 kha nang hap thu As va chuyén héa n6 thanh cac dang it doc hon, gitp cai thién chét luong
dat [47] Viée sir dung cdc vi sinh vét c6 kha nang chiu As cling da duoc chimg minh l1a c6 thé lam
giam nong do As trong dat va nudc [48]. Viée sir dung vi sinh vét chiu As ciing mang lai tlem nang
16n trong xtr 1y 6 nhiém [48]. Tuy nhién, kha nang thich nghi va sinh trudng cua céc loai nam va vi
sinh vat trong diéu kién dat 6 nhiém nghiém trong van 1a thach thirc 16n.

3.3.2. Bién phap héa hoc

Céc bién phap hoa hoc dé xir Iy 6 nhim As trong dét chu yéu bao gdbm viée stir dung hoa chit
chelation va on dinh As trong dit nham ngn ngira sy di dong ciia nd vao mdi trudng xung quanh.

(1) Hoa chat chelation: Hoa chat chelation 1a mot phuong phap trong d6 cac chat chelate (nhur
axit ethylenediaminetetraacetic, EDTA) dugc sur dung dé lién két véi As, tao thanh cac phuc hop
hoa tan, giap han ché sy di dong ciia As trong dat Phuong phap nay dac biét hiru ich trong viéc
giam thleu kha nang As xam nhép vao cac nguon nudc ngdm hodc cay trong, nhung can duoc ap
dung cin than dé tranh gy 0 nhiém tha cap. Nghién ctru cho thay rang viéc str dung EDTA ¢6
thé lam ting kha ning hip thu As cua cdy trong, nhung ciing c6 thé din dén su giai phong As tir
dat vao nudc [49].

(2) On dinh As trong dat: Mot phuong phap khac 1a 6n dinh As trong dat, trong dé sir dung
céc chit hoa hoc nhu voi, phét pho, hodc cac hop chét sit dé chuyén héa As thanh cac dang it doc
hon hogc khong tan trong nude. Cac chat nay co thé giup giam sy di dong cua As va giit né on
dinh trong dt, ngin khong cho As xam nhap vao chudi thirc dn qua cdy trong hodc dong nude.
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Mot nghién ciru da chi ra ré‘mg viéc st dung voi dé 6n dinh As co thé giam sy di dong cia As
trong dat [50].

(3) Str dung cac hop chit sat: Hop chit sat, dic biét 1a cac dang nano nhu sat khong hoa tri
(zero-valent iron) va cac hat magnetite, da dugc nghién ciru dé on dinh As trong dat. Cac nghién
ctru cho thiy rang cac hat nano nay c6 kha ning hap thu As hiéu qua va c6 thé dugc sir dung dé
giam nong do As trong dat [51]. Viéc st dung cac hop chat nay khong chi gitip 6n dinh As ma
con cai thién tinh chat vat 1y cta dat.

Bién phap hoa hoc thuong duge st dung dé trung hoa hodc 1am bat hoat As trong dét. Tuy
nhién, cac tac dong dai han cua hoa chit 16n cau triic dat va hé sinh thai chua dugc danh gia day du.

3.3.3. Bién phap phong ngira

Bién phap phong ngua 6 nhidm As trong dat bao gdm viéc giam thiéu ngudn thai As tir cong
nghiép, kiém soat viéc sir dung thube trir sdu va cac hoa chat chtra As trong néng nghiép. Dé
ngan ngira 6 nhidm tir cong nghiép, cic co s& san xuat, ddc biét 1a trong cac nganh khai thac va
ché bién kim loai, can tudn tha nghiém ngit cic quy dinh vé x4 thai, lap dat hé thong xir Iy nudc
thai hiéu qua va giam thiéu viéc sir dung As trong quy trinh san xuét. Cac khu vyc khai thac vang
va kim loai mau, noi As thuong dugc s dung trong quy trinh tinh ché, can ap dung cac cong
nghe sach hon, nhu thay thé As bang cac chat khac hodc tai ché va xtr 1y chit thai chira As dé
giam thiéu su phat tan cta chit nay vao méi trudng.

Trong linh virc nong nghiép, kiém soat viéc sir dung thude trir sau va cac hoa chit chira As 1a
mot bién phép quan trong dé phong ngira 6 nhidm. Céc loai thudc trir sau chira As, nhu cacbua
dong (CuAs), da dugc sir dung rong rai trong qua khir, nhung hién nay chung can dugc thay thé
bang cac san pharn it doc hai hon. Ciing can thiét 1ap cac tiéu chuin va giam sat chit chd viée su
dung cac hoa chat nay trong nong nghiép, dic biét & cac khu vuc dé bi 6 nhidém. Viéc giam sir
dung thudc trir sdu chira As va khuyén khich ap dung cac bién phap nong nghiép bén viing, nhu
sir dung phan bon hitu co va kiém soat dich hai bang cac phuong phéap tu nhién, s& gitp giam
thiéu ngudn 6 nhidm tir dat vao thyc pham.

4. Két luan

O nhiém As trong dét 14 mot van dé méi truong nghiém trong, anh huong truc tiép dén sirc
khoe con ngudi va su phat trién bén viing caa cac hé sinh thai. As c6 thé xdm nhép vao moi
truong qua cac con duong ty nhién nhu phong héa da, hoat dong nui lira, va sy van chuyén tur déat
vao nudc ngam. Tuy nhién, 6 nhiém As chii yéu do cac hoat dong con ngudi giy ra, dac biét 1a tur
viéc str dung thudc trir sdu chira As trong ndng nghiép va xa thai céng nghiép tir hoat dong khai
thac, ché bién kim loai.

Céc nghién ciru da chi ra rang As c6 thé ton tai trong dat véi ndng do vurgt qua mirc an toan, tir
50 dén 500 pg/L trong nudc ngam, va tir 10 mg/kg dén 50 mg/kg trong dét tai cac khu vire 6 nhiém
nghiém trong. As khong chi gdy hai cho Cu triic dat, giam do phi nhiéu va dnh hudng dén sinh vat
trong d4t, ma con gy ra cac bénh 1y nghiém trong & con ngudi, bao gom ung thu, ton thuong gan,
than va hé than kinh. Viéc tiép xuc 1au dai v6i As qua thuc pham, nuéc ubng va tiép xuc truc tiép
VGi dat c6 thé dan dén tich tu As trong co thé va gy ra cac bénh nguy hiém.

Dé giai quyét van dé nay, nhiéu giai phap k¥ thuat da dugc nghién ctru, bao gom viéc sir dung vat
ligu hap phu, phuong phap xir ly sinh hoc nhu phytoremediation va bioremediation, cung véi viéc tng
dung ndm va vi sinh vat dé lam giam As trong dit. Cac bién phap hoa hoc nhu chelation va 6n dinh
As trong dat ciing da cho thiy hiéu qua trong viéc ngin ngua sy di dong cua As va giam thiéu nguy
co 6 nhiém. Bén canh do, cic bién phap phong ngira nhu kiém soat ngudn thai As tir cong nghiép va
nong nghiép 1a v6 cung quan trong dé giam thiéu 6 nhiém As lau dai.

Cac nghién ctu tlep theo nén tép trung vao viéc tich hop cac phuong phéap ky thuat dé tang
hiéu qua xr 1y 6 nhiém As trén quy mo 16n, phat trién vat liéu hap phu va vi sinh vat méi, dong
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thoi danh gia tac dong dai han cua cac giai phap 1én moi truong va suc khoe con nguoi. Ngoai ra,
can day manh nghién ctru dia phuong héa dé ap dung phu hop cho tirng khu vyc 6 nhieém.
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