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DANH MUC CHU', KY HIEU VIET TAT
ADD Average daily dose (Liéu tiéu thu trung binh hang ngay)

BW Body weight (Trong lirong co thé)
CR Cancer risk (Nguy co ung thur)
GHCP Gidi han cho phép

HI Hazard index (Chi sé tdc dong)
HQ Hazard quotient (Thicong s6 nguy co)
KLN Kim loai nang

Min Minimum (gi4 tr; nho nhat)

Max Maximum (gid tri lén nhat)

n S6 luong

QCVN  Quy chuan Viét Nam

RfD Reference dose (Liéu tham khdo)
B Trung binh

TCCP  Tiéu chuan cho phép

QCVN  Quy chuan Viét Nam

USEPA United State Environmental Protection Agency
(Co quan Bao v¢ moi truong Hoa Ky)

WHO World Health Organization (T6 chic Y té Thé gidi)

PAT VAN PE

Theo bdo céo ndm 2016 cua To chuc Y té thé giéi (WHO), trong
niam 2012 toan cau c¢d 12,6 triéu truong hop tu vong (23%) do 6 nhiém
moi truong. Trong cac tac nhan gay 6 nhiém mai truong, kim loai nang
la yéu té ngay cang dugc quan tdm nghién ctu vi ddy 1a chét doc, co
kha nang tich liy sinh hoc, ton tai bén vitng, khdng phan hay va c6 thé
gay rai ro sinh thai. Két qua mot sd nghién cau cia Nguyén Thi Kim
Phuong (2013), Lé Quang Diing (2013), Testuro Agusa (2014), Nguyén
Thi Thu Hién (2016), cho thdy c6 tinh trang & nhiém As, Pb, Cd, Cr, Hg
trong nudc, rau va thuy hai san & mét sé khu vuc cia nudc ta.

Thuy Nguyén, Hai Phong la mot huyén ven bién da va dang dugc khai
thac phat trién kinh té x4 hoi véi mé rong nha may, xi nghiép san xuat
tiém an nguy co anh huong sic khoé. Tuy nhién chua c6 nghién ciu
nao vé tinh trang méi trudng nudée, thuc pham va sirc khoé dan cu ¢ khu
vuc ndy. Tir thuc té trén, ching toi thuc hién dé tai: Thuc trang 6
nhiém mét sé kim loai ndng trong méi trwong nwoc, thuc pham; sirc



khée din cw ¢ mgt khu vec ven bién huyén Thiy Nguyén Hai Phong
va thaz nghiém gidi phap can thigp, véi cac muc tiéu cu thé sau:

1. M0 ta thyc trang 6 nhidm mot s kim loai ning trong méi truong
nudc, thuc pham tai 2 x4 ven bién huyén Thiy Nguyén, Hai Phong nim
2017-2018.

2. M0 ta co cau bénh tat va yéu té nguy co do thAm nhidém kim loai
nang ¢ nguoi dan tai khu vuc nghién ctu.

3. Thir nghiém va danh gia két qua loai bo kim loai nang trong
nudc bang than hoat tinh cay thau dau tir 2018-2019.

NHUNG PONG GOP MOI CUA LUAN AN

Pay 1a mét trong nhitng cong trinh dau tién trong nudc nghién
ctru, mo ta thuc trang 6 nhiém maot sé kim loai nang trong méi truong
nuéc, rau, thuy san va nguy co anh hudng sic khoé cong dong tai mot
khu vuc ven bién dic thu & Viét Nam. Bé loc cham dwoc xay dung va
thir nghiém loc kim loai ning véi than hoat tinh cay thau dau. Két qua
thir nghiém bude dau cho thay than hoat tinh cay thau dau c6 hiéu qua
cao trong loai bo kim loai nang trong phong thi nghiém va tai thyc dia.

BO CUC CUA LUAN AN

Luan an gém 120 trang va duoc chia thanh cac phan: Pat van dé
(02 trang); Tong quan tai liéu (34 trang); Pdi twong va phuong phap
nghién ctu (26 trang); Két qua nghién ctu (28 trang); Ban luan (27
trang); Két luan (2 trang); Khuyén nghi (01 trang). Luan an gom 40
bang, 12 hinh va c6 149 tai liéu tham khao (29 tai liéu tiéng Viét va 120
tai ligu tiéng Anh) ciing cc phu luc lién quan.
Chuong 1. TONG QUAN

1.1. O nhiém mét s6 yéu té kim loai ning trong méi truwdng nwéc,
thuc pham khu vac ven bién
1.1.1. Kim loai n@ng, nguén géc, chuyén hoéa trong tw nhién va anh
hwéng cia ching dén sirc khoe

Kim loai nang (KLN) la nhitng kim loai c6 ty trong I6n hon 5g/cm®
s0 véi nudc. KLN ¢6 thé cd nguon géc tu nhién hodc nhan tao. Dya vao
muc d6 de doa tirc thoi dén sic khoe con ngudi va méi truong, As, Pb,
Cd, Cr va Hg la nhimg KLN dwoc WHO va cong dong quan tam xem
Xét, nghién ciru.
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Hinh 1.2. Anh huéng ciia mot s6 KLN chinh dén stic khoe

1.1.2. Thuc trang 6 nhiém kim loai ning trong nwéc, thuc phiam
trén thé giéi va Viét Nam
1.1.2.1. Trén thé gidi

Ham lugng KLN trong thay hai san, dac biét trong co va gan ca da
duoc nhiéu tac gia Chau A nghién cau. Mot sé nghién ciu phat hién
ham lwong KLN trong cé, tom thuong duoc tidu thu ¢ vinh A rap va
Malaysia déu trong giéi han cho phép qudc gia. Tuy nhién, nghién ciru
tai Jizan, A rap Xé (t, Bién do, 2013, da phat hién ham luong trung binh
ciia KLN trong nude déu vuot gia tri khuyén cdo cuia WHO/USEPA va
giam dén theo thu tw Cr > Pb > As > Cd. Oteef va cong su (2015) da
phat hién dugc ham lugng Pb, Cd va trong rau la, (arugula va rau bina)
tai A rap Xé (t; Husain, 2020 da xac dinh duoc Cr tuong dbi cao ¢ rau
bina, rau diép va ca rét tai Tiéu vuong qudc A rap.
1.1.2.2. Tai Viét Nam

Pham Long Hai va cong su (2016) nghlen ctu tai Ha Nam phéat
hién 83% mau nudc ngam co As vuot khuyén nghi cia WHO vé nudéc
sinh hoat (10 pg/L). As, Pb va Cd trong rau dugc phat hién cao hon



4

TCCP tai Ha Noi, Thai Nguyén, Bic Kan, dic biét trong rau muéng, xa
lach.
1.2. Co cau bénh tat va nguy co phoi nhiém KLN & cw din viing
ven bién

- Dadnh gia nguy co

- Nguy co suc khoe

- Co cdu bénh tat khu vuc ven bién trén thé giéi va Viét Nam

Theo du bao cua Vién danh gia y té qudc té va WHO, xu hudng
tang ty 1& mac, tir vong do céc bénh khdng lay nhidém trong khi cac bénh
truyén nhiém cé dau hiéu giam. Dac biét, bénh khong lay nhiém van 1
ganh niang 16n nhét trén toan ciu, dic biét & cac nuwdc ¢ thu nhap thap
va trung binh, trong d6 c6 Viét Nam. Tai Viét Nam, theo thong ké cua
Bo y té, trong nam 2016, nhom bénh khdng lay nhidm van chiém ty 1¢
cao nhét voi 69,1% tang 1én so voi nam 2015 14 65,6%. Trong 5 nim
qua, md hinh bénh tat van dién bién theo xu huéng bénh khong lay
chiém 2/3 tong nguyén nhan bénh tat, bénh dich lay chiém ty 18 trén
dudi mot phan tu con lai 12 bénh cho tai nan, ngd doc, chan thuong.
- Nguy co anh hwéong sic khée do sir dung nwéc, rau va thiy san
nhiém kim loai niing
+ Phuwong phap danh gia nguy co
bénh gia nguy co la phuong phap xéac dinh anh husng cua 0 nhiém moi
truong dat, nuéc, khong khi dén moi truong va suac khde con ngudi.
Nguy co 1a su két hop xac suat, hoic tan suat xay ra cia mot mdi nguy
hiém xac dinh va mac d6 hau qua xay ra: Nguy co = Yéu té nguy co +
tiép xuc.
+ Nguy co anh huong suc khoe do sw dung nudc, rau va thuy san thuc
phdm nhiém kim logi ngng
Trén thé gioi, mot s6 nghién ctru da phat hién nguy co anh hudng stc
khoé, nguy co ung thu do ngudn nudc, rau va thuy san nhidm KLN ¢
Chéu A va Chau Phi. Nguy co ung thu do tiéu thu hai san tir Cd va Pb
do tiéu thy thuy san cé vo, trir tdm véi Saher (2019), 1,32x10* do ca
theo Varol (2019). Tai Viét Nam, d4nh gia nguy co do phoi nhiém tich Iy
KLN trong nuéc, rau va thity hai san tiéu thu dén siic khoe cong dong &
Viét Nam van dang 1 vin dé kha méi. Nguy co ung thu tir As trong nu6c
ngam 12 5 x 10 tai Ha Nam dén (8,26 x 10) tai An Giang.
+ Thyc trang tham nhiém KLN trong mau sinh hoc
Mot s6 nghién ctu tai Ha Nam da phat hién 16% mau nudc tiéu co
luong asen cao hon gigi han sinh hoc.



1.3. Giai phap loai bé kim loai ning trong ngudn nwéc

Mot s6 phuong phap phd bién duoc sir dung dé loai bo kim loai ning
trong nudc thuong duoc sir dung gom: két tiia hod hoc, keo tu-tao bong,
mang loc, trao ddi ion, dién hoa va hip phy. Tai Viét Nam, mot s tac gia
da nghién ctru giai phap xu 1y kim loai nang trong nudc tuy nhién, chu
yeu tap trung loai bo asen trong nudc ngam vi day 1a mot tdc nhan 6
nhiém nuéc pho bién & cac ving nong thén nude ta. Phuong phap hap
phu bang nhiéu loai vt liéu (than khoang, xo/vo dira) dugc sir dung két
hop vai loc dé xem xét két qua trong loc Asen nudc.

Chuwong 2. POI TUQGNG VA PHUONG PHAP NGHIEN CUU

2.1. Poi ‘tugng nghién cau

- Mau nudéc: 54 mau nudc bé mét (nuée song, hd, ao, dam) va 222
mau nudc giéng sir dung trong dn uong sinh hoat

- Mau thuc pham gom 40 mau thUy san (tém su, ¢ nhoi, ca qua
ca tre) dugc nudi va ban ¢ 2 cho 16n va 27 loai rau trong phd bién, c6
thoi gian sinh truong tir 40 - 45 ngay tai khu vuc nghién cau

- Nguoi dan: >18 tudi, song >3 nam ¢ khu vuc dan cu thudc 2 xa
Tam Hung va Minh Buc céch cac nha may, xi nghiép 1500m.
2.2. Pia diém, thoi gian nghién ciru

Tal 2 xa Tam Hung va Minh Buic, huyén Thiy Nguyén, Hai Phong
tir thang 12 nam 2016 dén thang 05 nam 2019.
2.3. Phwong phap nghién ciru
2.3.1. Thiét ké nghién ciru: Nghién ciru gom 2 giai doan

(1)Giai doan 1: Tir 12/2016-5/2017: Nghién ctu md ta cit ngang
cO phén tich; (2) Giai dogn 2: Tur 5/2017-5/2019: Nghién cau thir
nghiém can thi¢p so sanh truéc sau nham danh gia két qua loai b6 KLN
trong nuéc bang bé loc cham c6 than hoat tinh cdy thau dau trong
phong thi nghiém (6 thang) va tai thuc dia (xd3 Tam Hung trong 18
thang).
2.3.2. Cé mau va chon miu nghién ciu
+ C& mau nghién ctru: duoc xac dinh theo céng thirc udc luong cho mot
ty 1& va gia tri trung binh. Sé lugng mau nuéc (54 mau nudc mit, 222
mau nuéc giéng), mau thyc pham (135 mau rau, 40 mau thuy san);
1010 nguoi dan va 450 mau mau, mau nudc tiéu, déu 16n hon c& mau
can khao sat theo Iy thuyét.
2.3.3. Phuong phap chon mau

- Miu nuée, thue phim: dugc chon chu dich



- MAu nguoi dan:

+ Chon madu diéu tra co cdu bénh tdt: bang phuong phap chon miu
ngiu nhién don duoc 1010 dbi twong du diéu kién (522 nguoi ¢ xa Tam
Hung v 490 ngudi ¢ thi trin Minh Dric).

+ Chon mau ldy mdu, meéc tiéu: chon chu dich cac dbi tuong c6
dau hiéu phoi nhiém, nhiém doc kim loai nang trong 1010 ngudi dan
kham va phong van.

2.3.4. Ngi dung nghién ciru, Bién sé nghién citu

- Muc tiéu 1: Mo ta thyc trang 6 nhiém maot s6 kim loai nang trong
mdi trudng nude, thye pham & khu vuc ven bién huyén Thiy Nguyén,
Hai Phong nam 2017-2018.

+ Ham lugng KLN trong nuéc ty nhién, nuéc giéng, rau va thuy
san (mg/l)

- Muc tiéu 2: Mo ta co cAu bénh tat va yéu té nguy co do tham
nhiém kim loai niing & ngudi dan tai khu vue nghién ctru

+ Nong do KLN trong mau mau (pg/dl), nudc tiéu (ug/l)

+ Ty 18 ngudi dan mic chuong bénh theo ICD10

+ Ty I& tham nhidm KLN theo gi6i

+ Ty 18 mic bénh thuong gap & nguoi dan theo thim nhidm KLN

+ Ty 18 nguoi dan c6 triéu chiing nhiém doc theo muc thim nhidm

+ Chi s6 thuong s6 nguy co do sir dung rau, thity san nhiém KLN

+ Chi s6 tac dong theo ting loai rau, thuy san

+ Nguy co ude tinh ciia cong dong do KLN trong nguén nude sinh hoat

+ Nguy co wdc tinh cia cong ddng do KLN trong rau va thiy san

- Muc tiéu 3: Thir nghiém va danh gia két qua loai bo kim loai
ning trong nudc bang than hoat tinh cdy thau dau tir 2018-2019.

+ Hi¢u qua can thi€p: Chi s6 hiéu qua loai bé KLN trudc va sau loc
theo vat liéu & phong thi nghiém va tai thyc dia
2.4.Ky thudt va cong cu thu thdp thong tin

*Ky thugt thu thdp thong tin vé mdu méi truong (dat néng nghiép,
nuéc bé mit va nuoc gleng) va miu mau, nudc tiéu: theo (Thuong
quy ky thuat Stc khoe moi truong va nghé nghiép, Vién Suc khoe nghé
nghiép va méi trudng). Mau méi truong va mMau méu, nudc tiéu sau khi
thu thap s& dugc phan tich danh gia nong do As, Pb, Cd, Cr va Hg tai
Trung tdm Nghién ctru Y dugc hoc Quén su, Hoc vién Quan Y theo ky
thuat twong rng sau:



*Mdu ddt, nwéc mdt, nwéc giéng, rau, thuy sdn: dugc xac dinh ham
luong KLN trong dét, nuéc bé mat, nuoc giéng va rau, thuy san bang
quang pho hap thu nguyén tu.
v banh gia két qua ham lugng As, Pb, Cd, Cr va Hg trong nuwdc mat,
nuéc giéng tuong tng theo QCVN 08 MT:2015/BTNMT va QCVN
01:2009/BYT.
v Panh gia két qua ham luong As, Pb, Cd va Cr, Hg trong rau theo
Quyét dinh s6 99/2008/QD- BNN& PTNT.
v Pénh gia két qua ham luong As, Pb, Cd, Cr va Hg trong thiy san
theo Quy chuan Quéc gia vé thuc pham theo QCVN 8-2:2012/BYT.
* Xét nghiém Pb va Cd mau bang quang phé hap thu nguyén ti
* Xét nghiém As nigu, ALA ni¢u, Cr va Hg niéu 24h bang quang phé
hdp thu nguyén ti va khdi phé plasma
*Ky thuat va cong cu thu thdp thong tin vé tinh trang sitc khée, _nguy
co va dau higu nhiém dgc KLN (tham nhiém As va Pb), tan sudt tiéu
thu rau va thay san

v Khéam va phong van ddi tugng nghién ctu duya trén tham khao cia
mau phiéu kham strc khoe cua BO Y té va céc nghién ctru trude day vé dau
hiéu triéu ching thAm nhidm, nhiém doc KLN. (Phu luc 1)

v Phiéu diéu tra tan suét tiéu thu va nguy co phoi nhiém héa chit tir
thuc pham (rau, thiy san) hang ngay trong 7 ngay gan nhét. (Phu luc 2)

*Phwong phap danh gia nguy co anh huwong cua vi¢c tiéu thy nuoc,
thuc pham nhiém kim logi nang: ap dung huong dan cua USEPA va
WHO dé tinh thuong sé nguy co (HQ), chi s6 tac dong (HI), nguy co
ung thu do str dung nudc ngam; tiéu thu hai san (ca, tom, c) va rau
nhiém KLN.

HQ = [(C x FIR x ED x EFr)/ (BWa x ATn x RfD)] x 10

HI = YHQi = HQKLN1 +HQKLN2 + HQKLN3 + ... + HQn

CR = [(EF X ED X FIR x C X CSFo)/(BW x AT)] x 10

Trong do: C: ham lugng KLN trong rau, ca xét nghiém (mg/kg).

FIR: luong thuc pham (rau/thay san) dbi tugng NC tiéu thu hang
ngay. Theo khao sat, lugng cé tiéu thy TB véi nam gigi va nix gigi la
0,02 kg/ngay va 0,0165 kg/ngay tuong tng; Luong rau tiéu thu 0,065
g/nguoi/ngay ¢ ca 2 gioi.

EF: tan suat phoi nhiém (365 ngay/nim); ED: thoi gian phoi nhiém
(70 nam); AT: thoi gian phoi nhiém trung binh véi cac nguy co khong
gdy ung thu, AT = 365 ngay x 70 nam



RfD: liéu tham khao (As = 0,0003 mg/kg/ngay, Cd = 0,001
mg/kg/ngay, Pb = 0,0035 mg/kg/ngay, Cr = 1,5 mg/kg/ngay).

BW: trong luong cia co thé (kg). Theo khao sat, can nang trung
binh cua ddi twong nghién ctiu 1a 55,86 kg véi nam gioi va 44,26 kg voi
nir giai.

i 12 kim loai khac nhau; CSFo: hé sé gay ung thu tiém tang qua
duong an udng (mg/kg bw/ngay).

Panh gid két qud:

HQ > 1: ¢6 nguy co tiém tang anh huong sic khoe.

HI > 1: nguy co rti ro cao dén sirc khoe nguoi tiéu thy.

CR =10 - 10 Ngudng nguy co ung thur ¢6 thé chap nhan dugc.

*Thu thdp thdng tin cho nghién cizu thar nghiém can thiép

e Thir nghigm logi bé kim logi ngng bang mo hinh bé lgc ch@m Vi
02 logi than hogt tinh vé/se dira va cay thdu ddu trong phong thi
nghigm bang mau gia dinh véi 4 ham luong As, Pb, Cd va Cr ¢ 9 thé
tich nudc thir nghiém tir 1-48 lit (than hoat tinh vo dira) va ¢ 10 thé tich
nudc tir 20-2600 lit (Than hoat tinh cay thau dau).

e Thir nghiém logi bé kim logi ngng bang mé hinh bé loc chgm véi
vt ligu loc 1a than hoat tinh cay thau dau) tei 4 giéng theee dia trong
18 thang. Mau nudc duoc lay tai bé thir nghiém hang ngay trong thang
dau tién va vao ngay chu nhat hang tuan bang chai nhwa va bao quan &
4°C, duoc van chuyén hang tuan dé xac dinh ham luong 4 KLN tai Vién
Y Dugc hoc quéan su, Hoc vién Quan Y.

o Giam sat thuc hi¢n can thigp:

Toan bo qua trinh thir nghiém can thiép tai phong thi nghiém (6 thang)
va trén thuc dia (18 thang) duoc gidm sat vé noi dung va quy trinh can
thiép bai nghién ctru vién va can bd nghién ciru caa Vién Nghién ceu Y
duoc hoc Quan su, Hoc vién Quan Y.

= COng cu danh gia ham lugng KLN trong nudc: xét nghiém ham
luong KLN trong nudc theo ki thuat sir dung ¢ giai doan trudc can
thiép.

= Pdnh gid két qud, hiéu qud loc:

e So sanh ham lwong KLN trong mau nuéc thir nghiém & phong thi
nghiém va tai thuc dia (sau 18 thang) vsi QCVN 01:2009/BYT.

e Tinh chi s6 hiéu qua sau loc.

2.5. Xar 1y sé liéu

S liéu sau khi thu thap dwoc lam sach va nhap liéu bang Excel va

phan tich, xir Iy bang phan mém SPSS 22.0.



2.6. Dao dirc nghién ciru

Nghién ciu tuan tha dé cuong da duoc Hoi dong xét duyét dé cuong
Truong Pai hoc Y Duogc Hai Phong phé duyét. Nghién ciu tién hanh khi
c6 sy dong thuan ciia Trung tam Y té huyén Thuy Nguyén, UBND va
nguoi dan cac xa Minh DBuc, x4 Tam Hung, huyén Thay Nguyén, Hai
Phong. Béi twong nghién ctru dugc giai thich rd muc dich va ky thoa thuan
tu nguyén tham gia nghién ciru. Moi thong tin ca nhan déu duoc gitr bi mat
va chi sir dung cho muc dich nghién ciru. Két qua nghién cau chi nham
muc dich cai thién chat luong nudc sinh hoat va sic khoé ciia cong dong
dan cu & Tam Hung va Minh Btrc, Thuy Nguyén, Hai Phong.

Chuong 3. KET QUA NGHIEN CUU

3.1.Thuc trang & nhiém mét sé6 kim loai ning trong médi truwong
nwéc, thuc pham & khu vuc ven bién huyén Thiy Nguyén, Hai
Phong nam 2017-2018

Bing 3.1. Ham lwong kim logi ning trong nwéc bé mdt (n=54)

am ’rff"/'lg Nhé | Lén | Trung i’t’ gl‘_‘"ép QCVN
KLN 9L nhit | nh&t | binh ”“"-(n, vy | 08:2015
As 002 | 042 | 019 | 54(100) | <001
Pb 003 | 039 @ 017 | 54(100) | <0,02
Cd 0,00 | 003 | 002 | 53(98,15) | < 0,005
Cr 032 | 432 | 256 | 53(98,15) | <0,050
Hg KPH | - ) 0(0,000 | <0,001

100% mau nudc mit cé ham lugng As va Pb va 98,15% mau co
ham lugng Cd va Cd vuot GHCP (QCVN 08:2015).
Bdng 3.2. Ham lwong kim loai ndng trong nwdc giéng (n=222)

am legng \pe | gn | Trung | S0 Mau QCVN
N QL) nhat | nhat | binh V“"-E:L%/';')CP 01:2009/BYT

As 001 048 | 006 |185(8333) <00l

Pb 001 042 | 012 |210(9459)| <001

Cd 000 015 | 003 | 188(84,68)  <0,003

Cr 002 082 | 025 |166(74,77)  <0,05

Hg KPH | - § 0(0,00) | <0,001

Ty 1& % mau nudc giéng c6 ham luong KLN vuot GHCP giam dan
theo thir tw Pb (94,59%) > Cr (84,68%) > As (83,33%) > Cd (74,77%).



Bdng 3.3. Ham lwong kim loai ndn
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trong rau trong (n=135)

am leong | 15 lcao | Trung | S0 MY 1 opogsans/

) | nhat |nhdt | binh | YUt CHCP | =UENN
KLN n (%)

As 0,17 169 | 087 | 52(3852) <1,0

Pb 011 |1,96 | 0,80 | 123(91,11) <03

Cd 0,00 [327 | 082 | 95(70,37) <0.1

Cr 002 [157 | 051 | 107 (79,26) <0,

Hg 0,00 0,04 | 0,01 0 <0,05

Ty 1€ mau rau c6 ham lugng KLN vugt GHCP cao nhat & Pb (91,11%),
tiép dén la Cr (79,26%) va Cd (70,37%) va thap nhat G As (38,52%).
Bing 3.4. Ham lwong KLN trong mjt s6 miu thuy sdn nudi (mg/kg)

Ca qua i Catré i Oc nhbi i TO6m su
S8 S8 S8 S5 mu
B mau B mau B mau B ot
(Min, | vuot | (Min, | vuot | (Min, | vuot | (Min, GVH op
Max) |GHCP| Max) |GHCP| Max) |GHCP| Max) n (%)
n (%) n (%) n (%)
1,18 1,66 0,80 0,80
As| (1,18- - (1,56- - (0,77- - 0,77- -
1,19) 1,80) 0,81) 0,81)
0,08 0,10 1,24 10 1,24 10
Pb| (0,07- 0 (0,08- 0 (0,72- (100) (0,72- (100)
0,09) 0,12) 1,76) 1,76)
2,30 1,06 1,62 1,62
’ 10 ’ 10 ’ 10 ’ 10
Cd| (1,91- (0,94- (1,35- (1,35-
274) (100) 118) (100) 1.97) (100) 1.97) (100)
2,12 2,25 1,46 1,46
Cr| (1,96- - (2,04- (1,03- - (1,03- -
2,31) 2,47) 1,87) 1,87)
Hg| KPH 0 KPH 0 KPH 0 KPH 0

100% mau tém, ¢ (20/20) c6 Pb vuot GHCP; 40/40 (100%) mau
thay san xét nghiém c6 ham lugng Cd vugt GHCP.
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3.2.Thuc trang co ciu bénh tit va nguy co anh hwong sicc khée dan
cu do thAm nhiém kim loai ning tai khu vec nghién ciu

3.2.1. Thyc trang bénh tit cia ngum dan khu vuc nghlen cuu

Bdng 3. 5. Phin b 1% 1é mdc mot sé bénh thuvng 2dap theo givoi (n=1010)

Nam N Tong
Nhom bénh (n =447) (n=563) (n=1010) p
n % n % n %

Tuan hoan 179 [40,04| 240 |42,63| 419 [41,49| 0,41
HO hap 136 |30,43| 166 [29,48| 302 |29,90| 0,75
Tiéu hoa 223 149,89| 264 |46,89| 487 [48,22| 0,34
Tict niéu 35 | 783 37 | 657 72 | 713 | 0,44
H¢é véan dong 196 [43,85| 236 |41,92| 432 |42,77| 0,54
Noi tiét - chuyénhéa | 82 [18,34| 98 |17,41| 180 |[17,82| 0,69
Tai - Mii - Hong 155 |34,68| 143 |25,40| 298 |29,50|<0,01
Rang - Ham - Mat 373 |83,45| 477 |84,72| 850 |84,16| 0,58
Mat 107 [23,94| 141 |25,04| 248 |24,55| 0,68
Da liéu 152 |34,00| 244 |43,34| 396 |39,21|<0,01
Tam than kinh 215 |48,10| 280 |49,73] 495 |49,01| 0,61
Truyén nhiém 273 161,07| 330 |58,61] 603 |59,70| 0,43

Ty I¢ bénh thuong gap ¢ nguoi truong thanh ¢ ca 2 xa la kha cao,
cao nhat 1a cac bénh Rang - Ham - Mait (84,16%), Truyen nhiém
(59,70%), bénh tiéu hoa (48,22%), tuan hoan (41,49%) va bénh ngoai

da (39,21%).

2.1.1.1 Ham lwong kim loai ning trong mau, nwéc tiéu cia doi
twong nghién caeu
Bing 3.6. Ham lwong kim logi ning trong mdu va nwéc tiéu (n=450)

ohi Ham lwgng .\ Min- M Sé malﬂ Ngudng
xétln (_I:]ehuiém TBxSD in - Max vwg(*tnfnog/zr)ang binh thuong
Pb mau (ug/dL) 9,06+0,99 | 6,23-11,35 | 96 (21,33) |< 10 (ng/dL)
Cd mau (ug/l) KPH (0,0) -

@iq /I)”ié” tong s 6§é?§8i 44,65- 143,39 174 (38,67) | <60 (ug/l)
ALA niéu (mg/1) 450+159 [2,16-1124| 96 (21,33) | <5 (mg/L)
Cr nidu (ng/l) 40,04 + 6,97 [21,38 - 86,56 - -

Hg niéu (ug/l) (niéu) | 1,32+0,51 | 0,37 -3,50 (0,0) -
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21,33% mau xét nghiém c6 Pb mau ALA niéu cao va 38,67% mau
c6 As-ni¢u cao hon ngudng binh thuong.
Bdng 3.7. Phdn bo tham nhiém KLN theo gioi (n=450)

S . (n'\iazr;S) Nit (n=225) | Téng (n=450) | _
KLN SL] % |SL] % | sL | %

Co* 86 | 38,20 | 99 | 44,00 | 185 [4L10|
Khong 139 61,80 | 126 | 56,00 | 265 | 58,90 |

*: Pb mau > 10 pg/dL, hogc As nigu> 60, hogc ALA ni¢u > 5 mg/L
Ty l¢ tham nhiém ¢ ddi tugng nghién ciu 1a 41,10%, tuy nhién
khdng co su khac biét theo gidi (p>0,05).
3.2.2. Méi lién quan giita tham nhiém kim loai ning va sirc khoé
ciia di twong nghién cieu
Bing 3.8. Méi lién quan giita triéu chieng nhiém déc véi tham nhiém KLN

Tham nhiém| C6 (n= 185) |[Khéng (n =265) OR

Tri¢u chieng SL % SL % P (95%Cl)
Suy nhugc co thé 133 | 71,89 | 88 | 3321 |<0,01 @, 45'_1‘7",75)
Suy nhugc than kinh | 126 | 68,11 | 107 | 40,38 |<0,01 (2,13’}2168)
Bi rung toc 74 140,00 30 | 11,32 |<0,01 (3,22'_2; 44)
R&i loan cam giac 65 | 3514 | 29 10,94 |<0,01 (2,73'?;19)
Rbi loan vanmach | 118 | 63,78 | 70 | 26,42 |<0,01 (3,2;"?;36)
Day simg 11159 | 1 | 038 |<001 (2,11?1’2?),43)
Réi loan sic t6 da 18 | 973 | 4 1,51 [<0,01 (2,34710231,14)
Khéi u 16 | 865 | 0 0.00 [<0,01 -

Bénh Iy vé thai san | 5/22 | 22,73 | 1/29 | 3,45 | 0,03 o, 898'2746 59)

Viéc tlep xtc KLN lam ty 18 mac mét s6 bénh, triéu chang bénh (day Sung,
rdi loan séc t6 da, rung téc, suy nhuoc co thé, rdi loan van mach, réi loan cam giac
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va suy nhuoc than kinh) & nhém tham nhim cao hon c6 ¥ nghia thong ké so véi
nhém khéng thAm nhiém (p<0,05). ‘ ’ N
*Nguy co anh hwong suc khoé do nguon nuée an uong nhiem KLN

Bdng 3.9. {,iéu woc lwong KLN dwa vio co thé ua dwong uong/n
Lieu \ TDI S6 mau vuot TDI
KLN D (mg/kg/ngay) (mg/kg/ngay) n (%5
Asen 0,0031 + 0,0006 0,002 114 (51,35)
Chi 0,0030 + 0,0041 0,003 144 (64,86)
Cadimi 0,0012 + 0,0004 0,060 0(0)
Crom 0,0066 + 0,0078 0,300 0 (0)

ay

51,53% va 64,86% ho gia dinh st dung nudc giéng dé an uong, sinh
hoat ¢6 chi sé6 D > TDI, twong ung 51,53% va 64,86% ho gia dinh sir
dung nuéc giéng khoan, giéng dao 6 nhidm asen va chi cho an udng anh
huéng stre khoe.

*Nguy co ung thu do phoi nhiém kim logi ngng tir nuréc nhiém KLN

Pé udce tinh nguy co ung thu, nong do KLN trong nuéc (C), s6 ngay
sir dung nuéc giéng khoan dé an udng trong mot nam (EFi) va s6 nam st
dung nudc (EDi) da dugc mo ta bai cac ham phan bd xac suat. Nguy co
ung thu trung binh dwoc tinh dwa vao 10.000 lan mé phong theo Monte
Carlo do tiéu thy nuéc, thuc pham nhiém KLN véi céc kich ban cu thé.

Bing 3.10. Nguy co ung thw woc tinh do tiéu thu nwéc nhiém Asen

Bién sé Cgﬁfgﬂgn Min Max X SD
R1 3,2x10% | 58x10°% | 46x10° | 0,9x103
R2 10- 10 38x10% | 69x10°% | 55x10° | 1,1x103
Rs 48x10° | 87x10° | 6,9x10° | 14x10°
R4 27,7x10%| 50,1 x 102 | 40,1 x103 | 8,2x10°
Ghi cha:

Ru: nguy co ung thu hién tai 6 nguoi treeng thanh tai 2 xa nghién cuu.
Ro:nguy co ung thu sau 5 nam neu tlep tuc sir dung nuwéc gieng cd KLN
nhu hién tai dé dn uong
Rs: nguy co ung thu sau 10 nam néu tiép tuc sir dung nueéc giéng co
KLN nhur hién tai dé an uong
Ra: nguy co ung thur woc tinh néu sir dung nuéc giéng ¢6 KLN nhw hién
tai dé dn uong ca doi.
Nguy co ung thu woéc tinh hién tai ciia nguoi truong thanh tai xa
nghién ctru do st dung nudc nhidm asen dé an ubng la 4,6 x 103, Nguy
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co ndy s& 12 5,5 x 10° (ting 1,34 1an) sau 5 nam, 1a 6,9 x 10 sau 10
nam sau (tang 1,5 1an) so vai hién tai. 3
Bing 3.11. Nguy co ung thu wéc tinh do tiéu thu nwéc nhiém chi

Bién sé chNég;gﬂgn Min Max X sD
R, 3,12 x 10° 8,73 x 10° |2,56 x 10° |3,50 x 10°
R, 10%- 10 3,74x10° [10x 10°® 3,07 x10° |4,20 x 10
Rs 4,68 x 10° [10x 105 |383x 10° |5,25 x 10°
R, 271x10° |80x 10° 20X 10° |30 x 10°

Nguy co ung thu wdc tinh hién tai ciia nguoi trudng thanh tai 2 xa
nghién ciu do sir dung nuéc giéng nhidm chi dé an udng co 1a 2,56 x
10°. 5 nam sau, nguy co nay s& 1a 3 x 10 (tang 1,5 1an), 10 nim sau,
nguy co nay sé& la 3,87 x 10 (tang 1,2 1an).

Bang 3.12. Nguy co ung thuw wéc tinh do tiéu thu nudéc nhiém cadimi

Bién sé crljég;gﬂgn Min Max X sD
R1 3x10* 6 x10* 5x10* 1x10*
R> 10%- 10 3x10* 8 x10* 6 x10* 2x10*
Rs 4x10* 10 x 10" 7x10* 2x10*
R4 24x10° | 56 x10* 40 x 10* 12 x 10*

Nguy co ung thu uéc tinh hién tai ciia nguoi truong thanh tai 2 xa nghién
cuu do str dung nudc gieng nhiém cadimi dé an uong la 5 x 10*. Nguy co

nay s& tang 1,2 1an sau 5 nam, tang 1,4 1an sau 10 nam so vai hién tai.
Bing 3.13. Nguy co ung thw woc tinh do tiéu thu nwdéc nhiém crom

Bien | Ngwong |y Max SD
so | chap nhéan
Ri1 5x10* 9,4x10° (3,3x10°% 3,9x10°
R, 10%- 10 6 x10* 11,2x10° |4,0x10° |4,7x10°
R3 7 x10% 14,0 x 10° |5,0 x 107 5,8 x 103
R4 41 x10* |81,2x107%|28,7x10° |33,8x10°

Nguy co ung thu hi¢n tai cua ngudi trudng thanh tai 2 xa nghién
ctru do sur dung nudce giéng nhiem Cr dé an uong Qé la 3,3 x 10, Nguy
co nay sé la 4,0 x 10 sau 5 ndm sau (ting 1,21 1an); 5,0 x 10 sau 10

nam (tang 1,5 1an) so véi hién tai.
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*Nguy co ung thw do tiéu thu thuc pham nhiém KLN
Bdng 3.14. Nguy co ung thw do tiéu thu rau theo gioi

KLN lwong | \in Max X SD
e |_Nam [297x107 | 296x10° | 151x10° | 6,03x10°
Ni | 3.74x107 | 3,74x10° | 1,90x 10° | 7,61 x 107
op |_Nam | 1,09x107 | 134x10° | 791x10° | 3,30 10°
Nt | 1,37x10° | 245x10% | 9,99 x 10° | 4,16 x 10°
g |_Nem 000 | 685x10° | 1.72x10° | 137 x10°
Nit 000 | 864x10° | 217x10° | 1,72 x 107
oy |_Nem [989x10°| 913x107 | 297x107 | 1,92x10”
N | 1.25x10% | 115 x10° | 3.74x 107 | 2.42 x 107

Trir nguy co cao nhat do As, nguy co ung thu wéc tinh do KLN
trong rau tiéu thy 1a As > Cr > Pb > Cd va déu nam trong ngudng chap

nhan dugc.
Bdng 3.15. Nguy co ung thuw do tiéu thu thiy sdn theo gici
i T Max X SD
As Nam 437x107| 1,02x10°%|6,82x 107 | 1,77 x 107
Nir 4,37x107 | 1,01x10° | 6,76 x 107 | 1,76 x 10"
Pb Nam [2,20x10%| 8,63x10°|2,83x10° | 2,91x10°
Nir 2,19x10%°| 8,56x10° | 2,80x10° | 2,88x10°
cd Nam [6,36 x 10| 2,48x10° | 1,39 x 10° | 5,81 x 10*
N 6,31 x101°| 246 x10° | 1,38 x10° | 5,76 x 10'%°
cr Nam 1,94x107 | 4,64x107|354x107 | 7,70x 1038
Nir 1,92x107 | 460x107 | 351x107 | 7,64 x10°®

Nguy co ung thu uéc tinh do KLN trong thuy san tiéu thu la As >
Cr > Pb > Cd va déu nam trong ngudng chap nhan dugc.
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3.3.Két qua thir nghiém lgc kim loai ning bing than hoat tinh
3.3.1. Két qua thir nghiém trong phong thi nghiém
Bing 3.16. Két qud loc As (ppm) bang than hoat tinh so dira va thau diu

Than hoat tinh so dira Than hoat tinh thau dau
Viee “hau | . Viee Fpaa |
(L) N 0,1 1,0 (L) N 0,1 1,0
vao vVao

0,059| 0,920 20 <0,005| <0,005
0,068 | 0,946 300 <0,005| <0,005
0,085 0,975 600 <0,005| <0,005 | TCCP:
0,088 | 0,983 900 <0,005| <0,005 |As<0,01

0,092| 0,987 | 1200 | Pau [<0,005] <0,005 | ppm

NI
N IR NN

baurarg 5941 0088 [ 1500 | ra |<0,005 <0,005
0.093] 0,990 | 1800 <0,005| 0015
0,096 2100 <0,005| 0028
2400 <0,005| 0,048
48 0,097 2600 <0,005| 0,062

Két qua thir nghiém loc bang than hoat tinh vo dira cho thay ¢ tat ca
cac nong do As dau vao, dung dich dau ra van cho ham lugng As cao gap
nhiéu lan GHCP. Tuy nhién, két qua thir nghiém b loc than hoat tinh thau
dau ¢ nong do khao sat dau vao 1a 0,1ppm déu cho hiéu qua véi 2600L
nuéc; va dau vao 1,0ppm véi 1500L.

Bing 3.17. Két qud loc Pb (ppm) béing than hoat tinh so diva va thau diu

Than hoat tinh so dira Than hoat tinh thiu diu
Viee mpiu | ' Viee Tpau |
W | P o1 | 10 | @0 | P 0.1 1,0
vao vao

1 0.061] 0,922 | 20 <001 | <001

2 0,070 | 0,948 | 300 <001 | <0,01 _
3 0,087 | 0,977 | 600 <001 | <001 Tgbcf-
4 0,090 [ 0,985 [ 900 |  [<001 [ <001 | ;2%
6 |y ra 0094 | 0989 1200 | phu [ <001 <001 | o
8 0,09 | 099 | 1500 | ra | <001 | <001

12 0,095 | 0,992 | 1800 <001 | 0016

24 0,098 2100 <001 | 0,029

2400 <001 | 0,050
48 0,099 2600 <0,01 | 0,058
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Két qua thir nghiém loc bang than hoat tinh so dira cho thiy, véi cac
nong do Pb dau vao, ham luong Pb dau ra cao gap nhiéu lan GHCP. Tuy
nhién véi than thau dau, & nong do dau vao 1a 0,1ppm, Pb dau ra thap hon
TCCP & 2600 lit; két qua loc dam bao GHCP vai 1500 lit nuéc loc & Pb
dau vao 1a 1,0 ppm.

Bing 3.18. Két qud loc Cd (ppm) bang than hoat tinh so diva va thau diu

Than hoat tinh so dira Than hoat tinh thau dau
Viee =pau | . Viee mpau | .
W | P 003 | 03 | L | P 003 03
vao vao

1 0,018 | 0276 | 20 <0003 | <0003
2 0,021 | 0,284 | 300 <0,003| <0,003 _
3 0,026 | 0,293 | 600 <0003 | <0003 ngcf-
4 0027 [ 0295 | 900 |  [<0003] <0008 | ~C~
6 | piu ra 0028 | 0.29 | 1200 | phu [<0003[ <0003 | 7-
8 0,029 | 0,297 | 1500 | ra [<0,003| <0003

12 0,028 | 0,297 | 1800 <0,003| 0,008

24 0,029 2100 <0,003| 0,016

2400 <0003| 0,025
48 0,018 2600 <0003| 0,046

Két qua thr nghiém loc bang than so dira cho thdy Cd dau ra cao gap
nhiéu 1an GHCP (0,003 ppm) & cac nong d6 Cd du vao. Tuy nhién, véi than
thau dau, nong do Cd dau ra nam trong GHCP & 2600 lit va 1500 lit voi
nong d6 dau vao 1a 0,03ppm va 0 3ppm tuong ng.

Bang 3.19. Két qud loc Cr (ppm) bing than hoat tinh so dira va thau diu
\Y Than hoat tinh sg dira V Than hoat tinh thau diu

loc | Pau loc | Pau

L) | vao 0,5 50 L) | vao 0,5 50

1 0,310 4,615 20 < 0,05 < 0,05

5 0aig | a0 e00| <005 | <oos [TCCP:
4 0,455 4,930 900 . < 0,05 < 0,05 < %rOS
6 Pau |0,475 4,950 1200| Pau | <0,05 < 0,05 pp}n
8 ra |0,485 4,955 1500 ra |<0,05 < 0,05

12 0,480 4,965 1800 < 0,05 0,059

24 0,495 2100 < 0,05 0,062

48 0,500 2400 < 0,05 0,089

2600 <0,05 0,091
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Vi than hoat tinh so dira, ham luong Cr dau ra cao gap nhiéu lan
GHCP (0,05ppm) & nong dd dau vao thir nghiém. Tuy nhién, vei than
thau dau, Cr dau ra nam trong GHCP ¢ 2600 lit va 1500 lit véi ndng do
dau vao 12 0,5 ppm va 5,00 ppm tuong tng.

3.3.2. Két qua thir nghiém loai bé kim loai ning tai thye dia
Bdng 3.20. Ket qud thir nghiém loai bé KLN tai thuc dia

KLN | As Pb Cd Cr

Piém

thir nghie Truéc| Sau|Trudc| Sau | Trudc | Sau | Truoc | Sau

Giengl |0,40 [<0,01| 0,03 |<0,01] 0,12 k0,003 | 0,25 k0,003

Gieng2 |0,11 |<0,01| 0,42 |<0,01] 0,15 k0,003 | 0,82 k0,003

Giéng 3 0,45 [<0,01} 0,32 |<0,01] 0,12 k0,003 | 0,85 k0,003

Giéng 4 0,13 [<0,01} 0,18 |<0,01| 0,10 g0,003 | 0,62 k0,003

QCVN
01:2000/BYT| =001 <0,01 <0,003 <0,05
Chi so hi¢u 96,33 95,79 o755 0953

qua (%)

Két qua xét nghiém mau nudc & ca 4 giéng thir nghiém cho thay
sau 18 thang thtr nghiém, ham luong ca 4 KLN trong ca 4 mau nudc sau
loc dat tiéu chuan vé sinh theo QCVN 01:2009 véi hiéu qua loc tir 95-
99%, cao nhét & Cr va thap nhét ¢ Pb, theo th tu Cr > Cd > As > Pb.

Chuong 4. BAN LUAN

4.1. Thuc trang 6 nhiém mgt s6 kim loai ning trong méi truong
khu vuc ven bién Thily Nguyén, Hai Phong
4.1.1. Ham lwgng kim loai ning trong nwéc

Bang 3.1 cho thiy trong nudc bé mit, thi tu ham lugng KLN dugc
phét hién 1a Cr > As > Pb > Cd- két qua nay tuong dong vdi nghién ciru
mau nuéc bé mat khu virc gan nha may nhiét dién ven bién & Pai Loan.
Tuong tu nguon nuéc mit, Cr va Cd duoc xac dinh c6 gia trj cao nhat
va thap nhat trong mau nudc giéng xét nghiém (Bang 3.2). Tuy nhién,
trong nu6e giéng, ham lugng Pb cao hon As. C4c ket qua nay phu horp
v6i nghién ciru da thuc hién & Dong Nam ven bién An Do khi béo céo
xu hudng tuwong tu véi Pb va Cd mac du ham luong Pb va Cd 6 nghién
cliu cta ching t6i cao hon nhiéu so véi két qua & An Pg. Ham luong
As trong nghién ctu cua chung t6i dugc phét hién cao hon tai Ha Nam
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noi dugc xac dinh 1a diém néng vé As trong nudc ngam ¢ mién Bic
Viét Nam véi ham luong As dao dong tir 8-579 ppb (TB 301 ppb),
tuong dwong voi 0,008-0,579 mg/l, TB 0,301 mg/l.

4.1.2. Ham lwgng Kim loai nang trong rau

Trong san xuat rau an toan, cac yéu to kim loai ning duoc quan
tam gom Cadmium (Cd), Chi (Pb), Crom (Cr). Viét Nam quy dinh
ngudng gic’yi’han cho cac kim loai nang gom Pb, Cd, Cr va As. Trong
do, As la chat rat dugc quan tdm vi dugc hinh thanh tu nhién trong qué
trinh phong hoa dia chét. As ¢ dang As®* doc hon As®*. Ngay nay Asen
xuat hién trong tu nhién do qua trinh bao mon d4, dat chira Asen, chay
rung, khi dai duong thodt ra va cua nUi lta, As con ton tai trong nudc
ngam va dat. Tich lily KLN trong chuol thuc pham ludn 1 van dé duoc
guan tam trén toan cau vi day la ngudn quan trong s€ gay doc dén siic
khoe con nguoi thong qua ngudn nudc, cay trong, vat nuoi, ... theo
chudi thue an. Su di chuyén kim loai nang tir dat vao thuc vat Ié mot
quéa trinh quan trong dan tgi sy phoi nhiém & nguoi théng qua chudi
thire an.

Bang 3.3 trinh bay vé kim loai niang trinh bay ham lugng KLN
trong cac mau rau nghién ciru. Nhin chung, ham lwong KLN trong rau
duoc phat hién theo thir ty As > Cd > Pb > Cr > Hg. Cac mau xét
nghiém cho thiy Hg duoc phét hién dudi ngudng cho phép trong khi
ham luong cac KLN con lai dugc xac dinh vuot GHCP tir 38,52% (V6i
Asen) dén 70% -79% (v6i Cd va Cr twong tng) va 91,11% véi Pb. Két
qua nay cho thay c6 thé ngoai thim nhlem tir dat nong nghlep rau khu
vuc nghién ciu c6 thé nhidm KLN tur nguén nude tudi va nguon khéc.

Nhin chung, ham lwong KLN téi da trong rau duoc phat hién theo
ther tw 14 Cd > Pb > As > Cr > Hg. Chi ¢6 mét s6 nghién ciru khao sat
ham luong As trong rau, két qua cua chung t6i cao hon so vdGi cac
nghién ctru da bio cdo & ving ddng bang sbng Hang, Nam Trung Quéc
nhung van thap hon nhiéu so véi két qua tai Bic Kan. Tuong tu, ham
lwong Cd cao trong rau an 14 cling dugc bdo cdo ¢ mé Dabaoshan va
Bic Kan. M6t sb nghién ctiu phét hién ham luong Cd trong rau thip
hon va cao hon so véi két qua nghién ctu nay.

4.1.3. Ham lwgng Kim loai nang trong thiy san

KLN c6 anh huong bat loi dén stic khoe con nguoi, co thé tich lily trong
md ¢4, tom, thudng duoc phat hién & diém cubi cua chudi dinh dudng thay
san. KLN thuong dugc dwa vao qua nudc va thuc phdm nhu cé, tdm, phéan
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phdi tudn hoan, trude khi tich liy cudi cing & cic co quan dich. Theo
USEPA (1993), khoang 90% phoi nhiém As la tir thay hai san.

Ham lugng Cr thap ¢ tom trong nghién ctu nay cling tuong tu Voi
quan sat cua Batvari va cong sy khi nghién cau ¢ ven bién Pong Nam
cua An D9; trong khi ham lwgng Cd cao hon Pb trong nghién ctru nay;
két qua nguoc lai da dugc phat hién ¢ cac nghién cau tai cac khu vuc
ven bién & Chau A, An D¢, Thé Nhi Ky va Yemen. Ham luong As
trong thuay san trong nghién ctru nay cao hon so véi cdc muc duoc trinh
bay trong cac nghién ctru khéc, béo cao mirc do dao dong tir 0,003 dén
0,08 pg/g va tir 0,021 - 0,048 pg/g trong ca chép.

Xu huéng As > Pb & md cé trong nghién ciru cua ching téi phu
hop véi két qua tir Bangladesh d béo cao ham luong trung binh ciia As,
Pb twong tng la 1,59; 1,13mg/kg vao mua he va 1,81; 1,45 mg/kg vao
mua dong.

Tht ty ham lugng KLN dugc xac dinh ¢ thuy san trong nghién ctiru cia
chling t6i 1a Cr>As>Pb>Cd, khac biét so vai két qua cua Lé Quang Diing va
cong sw nam 2013, da phat hién thr ty ndy ¢ hau ven bién Hai Phong- Quang
Ninh la As > Cd > Pb > Cr v6i ham lugng twong ung la 10,10 - 19,33; 3,53 -
12,74; 0,79 - 6,20, va 0,81 - 4,47 mg/kg can nang kho. Phai chang su khéc
biét nay 1a do ddc diém nguon chét thai cac nha may xi nghiép 1an can khu
vuc nghién ctu v6i nhiéu hoat dong han, xi; chét thai san xuét can duoc tim
hiéu thém.

4.2. Thuc trang co cu bénh tat va nguy co anh hwéng sirc khée dan
cur lién quan dén tham nhidm kim loai nang tai khu vuc nghién ctu
Thuc trang bénh tat clia ngwdi dan khu vuc nghlen cuu

Theo két qua & Bang 3.5, ty 1& mic triéu chung/bénh ¢ ngudi dan
khu vuc nghién ctu theo thu ty Ring-ham-mat (84,16%) > truyén
nhiém (59,70%) > tam than kinh (49,01%) > tiéu hoa (48,22%) > hé
van dong (42,77%) > tuan hoan (41,49%) > da lidu (39,21%) > ho hap
(29,90%) >tai mili hong (29,50%) > mit (24,55%) > noi tiét-chuyén hoa
(17,82%) > tiét niéu (7,13%). Ty 1é mic & nam gidi cao hon c6 ¥ nghia
thdng ké so véi nir & hau hét nhém triéu chung/bénh (tai mii hong va
da liéu) (p<0,05). Ty Ié mic triéu ching/bénh tiéu hda & ngudi dan 2 xa
trong nghién ctiu cia chung t6i 1a 48,22%, cao hon két qua nghién ciu
cia Ha Xuén Son (2005) (19,6%) va Pang Minh Ngoc va cong su
(2005) tai mot s6 x& & Ha Nam va Hung Yén 1a 12,7%.
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Ham lwong kim loai ning trong mau, nwéc tiéu caa ddi twong
nghién ciu

Phoi nhiém véi KLN co thé 1am xuat hién tinh trang thim nhidm
kim loai nang trong mau sinh hoc (méu, nudc tiéu, toc, mong, ...) &
ngu:orl dan. Asen tich luy nhiéu trong cac mo glau keratin nhu da,
mong, toc va trong cac to chirc giau biéu mé nhu niém mac miéng, thuc
quan, da day, rugt non. Muc d¢ tich liiy ctia asen trong co thé khong
phu thuoc vao gidi, nhung ting dan theo tudi. Két qua bang 3.6 cho
thiy: Cd chua phat hién dwoc trong miu méau va ham luong Hg-niéu
nam trong giGi han sinh hoc (1,32+0,45 pg/l) trong khi ham luong KLN
con lai déu vuot gisi han cho phép tir 38,67% mau véi As tong-niéu,
21,33% véi Pb mau va ALA. Theo Bang 3.7, 41,10% dbi tuong
nghién ctu bi thim nhiém KLN. Két qua nay thap hon nghién ctu
cua Tran Thi Khuyén (2012) nhung thap hon nghién ctu cua Ha
Xuan Son (2015). Tran Thi Khuyén da phat hién ty I¢ nguoi dan co
ham lugng asen trong nudc tiéu vuot ngudng binh thuong la 44,2%
va & mac nhiém doc 25,9%. Ha Xuan Son nghién ctu tai kKhu vuc
xung quanh mo tai Thai Nguyén ty 18 thim nhidm 1a 28% va nhiém
doc l1a 11,8%.
Méi lién quan giira 0 nhiém KLN va sirc khée ngudi dan

Theo mét so nghlen ctru & Trung Qudc, Pai Loan, Han Quéc va
Hoa Ky, nuéc, rau va cé, hai san thuong bi 6 nhiém kim loai nang phat
tan tir hoat dong cong nghi¢p, khai thac mo, luyén kim, nhiét di¢n, dong
tau va san xuét xi mang. Keét gua Bang 3.8 cho thay cac dau hiéu khac
ctia nhidm doc & nhém cé tham nhiém KLN déu cao hon ¢ ¥ nghia
théng k& va gip tir 4,40-16,17 lan so voi nhém khong tham nhidm
KLN, dic biét & dau hiéu rdi loan séc té da (p<0,05).

*Nguy co anh huong siic khoe do tiéu thy nueéc nhiém kim logi nang

Str dung nQUOn nuée v6i ham luong KLN nhu di xét nghiém c6 thé
lam anh huong dén siic khoe cta 51,53% ho gia dinh do As va 64,86% ho
gia dinh do chi. Vi vy, viéc khuyén céo, huéng dan va hd tro cac ho gia
dinh thyc hién cac bién phap lam giam tiép xuc, phoi nhiém véi nguon
nude c6 ham lugng KLN cao 1 rét can thiét. (Bang 3. 9)

*Nguy co ung thu wéc tinh do tiéu thy nueéc nhiem kim logi nang

Két qua cac bang 3.10-3.13 cho thay nguy co ung thu do ph(n
nhqlem Véi ngu0q nuéc nhiém KLN & ngudi dan khu vyc nghién ctu c6
thé tang tir 1,2 lan sau 5 nam lén 1,5 lan sau 10 nam va 6,67-30,3 lan
trong ca cudc doi so vai thoi diém hién tai; nguy co twong Gng vai thir
tu As > Cr > Cd > Pb. Mdi ngudi déu c6 nhimng nguy co nhat dinh ddi
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V6i ung thu. Nguy co ung thu dbi vai khoi thude 1a trong’diéu ki¢n hut
thuoc thy dong dao dong tr 10 x 10°° v6i phoi nhiém thap (khdng ket
hon véi ngudi hat thudc) téi 10 x 10 véi phoi nhiém cao (két hon véi
ngudi hat thudc). Nguy co ung thu ddi véi chat gay ung thu 1a khi
Radon trong nha (nong do trung binh 50 Becquerel/m®), benzen trong
khi thai tai cac thanh phd I6n (ndng do trung binh 80 pg/me lan luot 12 0
x 10° va 45 x 10°. ) N

*Nguy co ung thu woc tinh do tiéu thy thwc phdam nhiem kim
logi nang

Nguy co ung thu do phoi nhidm KLN tir nguon tiéu thu thuc pham
& ca rau va thuy san trong nghién cttu ndy cho thay tuan theo thir tu As
> Cr > Pb > Cd. (Bang 3.14-3.15).
4.3. Két qua loai bé kim loai ning trong nwéc bang than hoat tinh
thau dau

Két qud thie nghigm logi bé kim logi n@ng trong phong thi nghlem .

Nudc sach 13 nhu cau co ban caa con nguoi. Vige san ¢6 nguon
nuéc sinh hoat sach la tiéu chi quan trong dé duy tri cugc séng khoe
manh. Tuy nhién, trong khi nhu cau vé nuéc trén toan ciu ting hang
ndm, phat sinh nhiéu dang 0 nhidm tiém an véi ngudn nudc. Do chua cd
cac thude didu tri nhiém doc kim loai ning, dac biét asen dic higu, vi
vay, bién phap phong chéng nhiém doc hiru hiéu nhat van 1a han ché
tlep xdc. Phan 16n cac phuong phap loai Asen déu dua trén nguyén ly
ket taa va hap phu asen voi loai vat ligu khac nhau. M01 phuong phap
déu c6 wu, nhuge diém, hiéu qua loc va gia thanh rat chénh léch, phu
thugc vao loai nguyén li¢u. Trén thi truong, hién c6 bo loc ung dung
cong nghé cao nhu mang loc nano hay tham thau nguoc...co thé loc
duoc Asen nhung gié thanh rat cao. Vi vay, cho dén nay, nhitng bo loc
Asen hiéu qua cao van chua dugc (tng dung rong rai, dac biét la tai cac
vung nong thon ngheo cta Viét Nam. Muc dich cua gidi phap nghién
ctru 12 khac phuc nhugc diém néu trén qua dé xuat phuong phap va bé
loc ¢6 kha nang loai bo Asen hiéu qua ra khoi nudc sinh hoat nho st
dung than hoat tinh tir cay thau dau. Gia thanh cta than hoat tinh tir cay
thau dau lai ré, phi hop voi diéu kién kinh te cua nguoi dan cac vung
nong thon. TUy thuoc nguyén li¢u tho ban dau, than hoat tinh duoc tao
ra c6 kha nang hap thu Asen khéc nhau. Trong qué trinh nghién cuu,
tim kiém mot loai vat liéu loc co kha nang loai bo Asen hiéu qua ma cé
gia thanh re, phu hop véi diéu kién & cac vuing ndng thon, ching toi da
tién hanh thir nghiém 02 loai than hoat tinh (than vo dira/so dira va than
thau dau)... Két qua nghién cau cho thay than hoat tinh tir cay thau
dau/phu pham tir ché bién hat thau dau da thé hién kha ning loai bo
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Asen hi¢u qua, cao hon than hoat tinh so dira thuong dugc sir dung loai
bo Asen tir trude dén nay. Két qua Bang 3.16-3.19 cho thay, tuy than
hoat tinh so dira dwoc sir dung phé bién dé loc nudce trong cong dong,
nhung khong c6 kha néng loc kim loai nang.

Két qua thiz nghigm logi bé kim logi ngng tgi thye dia

Két qua thir nghi¢m sau 18 thang cho thay, bé loc cham ket hop than
hoat tinh cay thau dau cé tac dung loai bo KLN, dic biét Cr rat tot. Hiéu
qua loc van duy tri, néng do Cr trong nudc sau loc dam bao theo tiéu chuan
vé sinh sau 18 thang thir nghiém. Nhu vay, md hinh bé loc cham két hop
than hoat tinh cdy thau dau thé hién wu diém sau: xay dung dé dang,
nguyén vat li¢u pho bién, dé tim mua; tc do chay cao (40 L/h). D& sir
dung, nguoi st dung khi can nude dé nau an hodc dun nudc udng déu
c6 thé lay nudc truc tiép tir voi; khong dung di¢n, nudc sau loc khong
mau, khdng mui; loai dugc phan réu nho va mot sé cha‘g hiru co trong
nudéc; thay thé da dang vat lieu loc. Nhu vay, mo hinh bé loc cham két
hop than hoat tinh cay thau dau loai duoc kim loai ndng trong nuéc
giéng vai toc do chay cao, hoan toan dap ung duoc nhu cau sir dung ciaa
nguoi dan c6 muc thu nhap binh thuong.

Két qua nghién ctu cua ching toi hoan toan phu hop véi nhiéu tac
gia trong nude nhu Nguyén Xuan Huéan, Nguyén Khic Hai, Ha Xuan
Son va Tran Thi Khuyén, Bui Huy Tung.

Mdt sé han ché cia nghién ciru

Theo hiéu biét cua chung t6i, day 1a mét trong nhitng nghién ctu
dau tién danh gia 6 nhiém KLN trong nudc, rau va thiuy san & mot khu
vuc ven bién phia Biac nudc ta. Tuy nhién, sé liéu hién tai chi 1a nghién
cliu cat ngang. Chung toi chura xem xét dén sy thay déi thoi tiét trong
thoi gian ldy mau dé han ché sai s6 c6 thé trong qua trinh phan tich. S&
c6 dugc buc tranh toan canh hon vé anh huéng cia KLN téi sic khoe
nguoi dan ¢ cac do tudi, bd sung thém dén 6 nhiém KLN trong nguon
nudc, rau va thuy san. Nghién ciu thir nghiém mai chi thuc hién ¢ 4 bé
loc & thuc dia do kinh phi va nguén luc han hep cua dé tai. Tuy nhién,
thuc hién thu nghiem quy md phong thi nghiem va thyc dia déu hiéu
qua cho thiy giai phap can thiép hoan toan c6 thé dugc tham khdo aé
tlep tuc nhan rong sang cac dia phuong khéac. Do giéi han vé thoi gian
va ngudn lyc, nghién cau khu trd thir nghiém hiéu qua cua giai phap
loai bo kim loai nang trong nuwdc. Vi vdy, giam thiéu anh huong cia
kim loai nang trong chudi thiuc pham dén stc khoé cong dong, can tiép
tuc trién khai nghién ctu va thir nghiém cac giai phap han ché tac dong
va loai bo kim loai ning trong thuc pham trong thoi gian toi.
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KET LUAN

1. Thuc trang 6 nhiém mét s6 kim loai ning trong méi truwong
nwéc, thuc pham & khu vuec ven bién huyén Thiy Nguyén Hai
Phong nam 2017-2018

Ham luong KLN trong miu nuéc, thuc pham vuot gidi han cho
phep véi ty I¢ cao:

- 90% mau nudc, rau, tom va dc vuot giéi han cho phép vé Pb

- 80% mau nudc va rau vuot giéi han cho phép vé Cr

- 70% mau nudc, rau va thuy hai san vuot gioi han cho phép vé Cd

- 80% méu nudc, 38% mau rau vuot gisi han cho phép vé As
2. Thuc trang co' cAu bénh tit va nguy co anh hwéng sirc khoe lién
quan dén tham nhiém kim loai ning & ngudi dan khu vure nghién ciru

- Co cau bénh tat cua dan cu ¢ khu vuc nghién ciru gom cac bénh
c6 ty 1& méc cao (tidu hoa, tuan hoan, tim mach, khéi u) phu hop véi cac
nudc phat trién

- Céc triéu chang nhiém doc 1a day sung, rdi loan sic t6 da, rung
tc, rdi loan van mach/cam giac, nhugc co thé, than kinh.

- Ty I& tham nhiém KLN & nguoi dan 1a 41,10%.

- Nguy co ung thu wéc tinh do tiéu thy nudc va thuc pham nhidgm
KLN & nguoi dan giam dan tir As > Cr > Pb > Cd.
3. Két qua thir nghiém loai bd kim loai ning trong nwéc bang than
hoat tinh cay thau dau

- Thtr nghiém tai phong thi nghiém: Than hoat tinh cdy thau dau
gilp loai bo As, Pb, Cd va Cr trong nudc véi hiéu qua o thé tich la
15001 nuéc.

- Tht nghiém tai thuc dia: chi sé hiéu qua loc kim loai niang trong
nudce giéng cao tir 95%-99%, cao nhat vai Cr dat 99%.

KHUYEN NGHI

1. bBinh ky danh gia 6 nhiém kim loai ning trong. ngudn nudc sinh
hoat va rau, thuy san nuoi trong tai cac khu vuc ven bién.

2. C6 ké hoach kham stc khoe, thuong xuyén theo ddi, giam sat
tinh trang phoi nhidm kim loai nang & cong dong dan cu ven bién.

3. Can nhan rong md hinh bé loc nude bang than hoat tinh cay thau
dau cho nguoi dan khu vuc néng thon co diéu kién twong ty dé giam
phoi nhim kim loai ning tir nguén nudc.
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