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Tém tit: Cac két qua nghién ciru trén thé gidi cho thiy nudc ri rac chua dwoc xir Iy ¢6 chira ham
lwong cao nhidu kim loai ning c6 nguy co giy 6 nhidm moéi trudng dat va nudc dudi dat, nhung
hau hét cac nghién ciru déu cho két qua 1a dat va nude dudi dat trén khu vuc bai chon 1ap réc thai
va lan can chua bi 6 nhiém kim loai ning & mic 16n hon qui chuan cho phép d6i véi dat san xuat
néng nghiép. Tuy nhién, cic nghién ciru déu cho thay rac thai va nudc ri rc c6 vai trd gy 6 nhidém
lam gia ting ham luong kim loai ning trong dét dua trén cac phan tich danh gia theo khong gian
va gia tri ham luong kim loai ning nén trong mdi truong. Theo két qua nghién ctru ha lwong kim
loai ning trong cac mau dat 14y theo do siu trong cac 16 khoan tai bai chén lap Kiéu Ky thi ham
luong ciia mot sb6 kim loai nang vuot qua QCVN 03-MT: 2015/BTNMT nhu As (ham lugng 28-
30g/kg va Cr 154-294mg/kg) tir 1,5 dén 2 lan. Piac trung duong cong phan bd ham lugng cac kim
loai ning trong dét theo d6 sau & day thi chiéu sdu xdm nhdp 6 nhiém khoang 4-5m. Két qua
nghién ctru ciing cho thdy mirc d6 6 nhiém kim loai ning gia ting khi khoang cach dén bai chon
lap rac thai giam: ham luong Cr, Pb va Zn & khoang cach 5 m dén mép bai chon ldp chi bang
khoang 50% so véi tai ria bii chon 1ap.

Tir khéa: Bai chon lap, Chat thai rdn, Kim loai ning, Quang phd hap thu (phat xa) nguyén tir-AAS

(AES), ICP-MS.

1. Pat van dé

Viét Nam dang d6i mit véi van dé 6 nhiém
mdi truong dat, nudc (nude mat va nude dudi
dat). Mot trong cac nguyén nhan 1a chét thai rin
chua duogc thu gom va chua dugc xir Iy mot
cach hidu qua. Ké ca trong nhimng truong hop
chat thai rdn duoc thu gom va chén lap thi céc
bai chon 1ap chit thai rin van dugc xac dinh 1a
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¢6 nguy co gy 6 nhidém ddi v6i moi truong dat
va nudc dudi dat (Fatta et al, 1999) [1]. O nudc
ta, phan 16n chit thai rin chua dwoc phan loai
tai nguén, ma dugc thu gom lan 1on va van
chuyén dén bai chon 1ap nén thanh phan nudc ri
rac tu cac bai rac ¢ Viét Nam phirc tap hon so
voi cac nude tién tién, noi ma rac thai da duoc
phan loai, xtr 1y bang cac phuong phap khéc
truée khi dua di chon lap. Réac thai & nuée ta
chu yéu duoc chén 14p nhung co t6i 70% bai
chon 1ap hién nay khong hop vé sinh. Trong
660 bai chon 1ap trén ca nudc voi tong dién tich
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hon 4.900 ha chi c6 203 bai chon lap hop vé
sinh (Cuc ha tang ky thuat-Bo Xay dung,
2016) [2].

Nudc ri tir cac bii chon lap rac khong
nhitng c6 ham luong céc chat hitu co, nito, luu
huynh cao, ma con c6 ham luong dang ké cac
kim loai ning nén c6 nguy co gay 6 nhiém moi
truong dat, nude mat va nudc dudi dat tai khu
vuc bai chon lép rac thai va lan can. Vi vay
nghién ctru 6 nhiém moéi truong boi kim loai
nang khu vuc cac bai chon lép chét thai rin trén
thé gidi néi chung va ¢ Viét Nam néi riéng luon
dugc quan tim nghién ciu. Bai viét trinh bay
mot s6 két qua nghién ctru 6 nhiém dat boi kim
loai niang khu vurc cac bai chon l4p rac thai trén
thé gisi, trong nudc va két qua ban dau vé 6
nhiém kim loai nang trong dat khu vuc bii rac
Kiéu Ky, Gia Lam, Ha N¢i, 1a mdt trong cac bai
chén lap rac dién hinh ¢ khu vyc ving Ddong
Biang Bic B9, Viét Nam.

2. Phwong phap nghién ciru
2.1. Vi tri nghién civu va phirong phdp ldy mau

Bii chon lap Kiéu Ky nam trén dia ban xa
Kiéu Ky huyén Gia Lam, thudc khu xt ly rac thai
Kiéu Ky do xi nghiép méi truong do thi Gia Lam
quan 1y dwoc Iya chon 14 vi tri 1y mau phan tich
nghién ctru. Mot s6 dic diém chinh cia bai chon
lap Kiéu Ky duoc trinh bay trong Bang 1.

Phuong phép 14y mau tham khao tiéu chuén
Viét Nam TCVN 7538 - 2 : 2005 va ISO 10381
-2 : 2002 (Chat lugng dat - 14y mau - phan 2:
hudng dan ky thuat 1dy mau).

Cac miu dat dugc liy bang phuong phép
khoan tay tai cac vi tri L4 va L5 nam bén ria 6
chon 1ap da két thic chon 1ap. LS khoan L4
cach L5 1a Sm (gitta 16 khoan L4 va L5 la
duong bé tong ndi bo). Ngay khoan 1ay mau 8-
9/4/2016. Chiéu sau liy mau 16n nhat 13 6m.
Trén cung 16 khoan 14y miu, cac mau vé6i khbi
luong khoang 500g dwoc lay ¢ khoang cach
0,3m. Do han ché vé kinh phi thuc hién, nén
cac mau dit 14y tai cac 16 khoan L1, L2 va L3
phuc vu muc dich chinh la phan tich vé thanh
phan hat nham xac dinh dic trung phan bd cac

16p dat khac nhau tai khu vyc nghién ctu.
Ngoai ra, 3 16 khoan nay lai ndm ngoai tuong
rao pham vi bai chon 1ap vé mat quan ly.

Bang 1. Dic diém cta khu xir Iy chat thai ran Kiéu Ky

Tong dién tich bai chon 13
lap (ha)

Rac thai sinh hoat ctua
Huyén Gia Lam
170-180 tan/ngay

Ngudn gbc réc thai

Luong rac tiép nhan
hang ngay

Phuong phap chén lap ~ Chén 1ap hop vé sinh
Tu +5 déq +12mso
vGi mat dat, cot am 4,5

Do cao 6 chon lap

m
Diéu kién dia chat cong  Cac 16p set va sét pha
trinh phan bo dén d6 sau

trung binh 6m, bén
dudi 1a céc tang cat han
min va cat tho.

Ché d6 thiy van Chiéu sdu muc nude
duéi dat 2m.

Tudi bai chon lap 18

(nam)

2.2. Phuong phap phan tich kim logi ndang
trong dat

Nghién ciru da 1dy 16 mau dat trong 02 15
khoan theo d6 sau dé tién hanh phan tich.
Phuong phap Iya chon dé phan tich ham luong
cac kim loai ning 1a phuong phap phd khoi
Plasma (ICP-MS- Inductively Coupled Plasma
Mass Spectrometer) thuéc nhom phén tich
quang phd phat xa nguyén tir (atomic emission
spectrometry -AES) c¢6 do chinh xac cao, ¢ thé
phan tich dugc két qua t6i gidi han ppb hay ppt
(tic 1a 1x10™9).

Mau dit dugc 1éy vao cac tai PE sach, duoc
boc kin va ghi nhan ky hiéu mau. Luong mau
trung binh 200 - 300g. Trong phong thi nghiém
cac miu dit duoc say khod va nghién nho (< 10
um) bang cdi md ndo. Luong miu dung dé phan
tich thong thuong khoang 50mg. Mau dugc pha
trong cac coc Teflon cd nip xody bang hdn hop
axit HNO;, HF va HCIO, theo phuong phap cua
Jarvis va nnk 1992 [3], sau d6 pha loang thanh
100 ml dung dich 1% HNOj; dé phan tich.
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Hinh 1. Vi tri bii chén 1ap va vi tri khoan ldy mau.

3. Thio luin va két qua nghién ciru 6 nhiém
kim loai nang tir bai chon lap rac thai

3.1. Trén thé gici

Trén thé gidi co rat nhidu nghién ciru vé sy
6 nhiém kim loai ning phét sinh tir bai chon lap
rac thai. Cac nghién ctru da duogc thyc hién tai
nhidu loai bdi chén lap: bdi chén lap hop vé
sinh va loai bdi chon 1ap khong hop vé sinh.
Mau dét di duoc ldy ¢ khu vuc 1an cén bii chén
lap va tién hanh phan tich x4c dinh thanh phan
kim loai ning. Cac kim loai nang dugc phan
tich bao gom Cd, Cr, Cu, Ni, Pb, Mn, Fe va Zn
bang k¥ thuat ASS hoic ICP-MS.

Tai rat nhidu khu vuc nghién ctu hau nhu
ham luong kim loai ning trong mau khong vugt
qué tiéu chuan quy dinh ciia dia phuong, c6 thé
ké dén nhu nghién ctru ciia Kasassi A. R. et al.
(2008) [4] tién hanh xac dinh ddc trung ciia cac
mau dit vé thanh phﬁn kim loai nang & khu vuc
phia tdy bac Thessaloniki, Bac Greece gan bai

chon 1ap rac thai khong hop vé sinh. Cac miu
dat lay ¢ do sau 2,5m-17,5m. Céc kim loai ning
Cd, Cr, Cu, Ni, Pb and Zn duoc phan tich béng
k¥ thuat AAS. Méc du khu vyc nay c6 muc do
cong nghiép héa cao, nhung khong cho thiy
viéc gay 6 nhiém kim loai ning.

Nghién ciu cua Agamuthu P. va Fauziah
Sh. (2010) [5] tién hanh lay miu dit dic trung
tai cac vi tri khac nhau tai hai bai chon lap rac
thai Panchang Bedena va Kelana Jaya
(Malaysia) dé phan tich ham lugng kim loai
ning. D¢ sau lay mau dat 2m dén 35m. Két qua
phan tich cac miu & bi rac Panchang Bedena
cho théy tat ca kim loai nang duoc phan tich c
ham lugng thap hon tiéu chuan coa Ha Lan
(VROM, 2000)[6].

Opaluwa et.al. (2012) [7] da phan tich kim
loai ning trong dat & d6 sau 0-15cm va 14 cay ¢
khubn vién khoa Nong nghiép Dai hoc bach
khoa Quéc gia, bang Nasarawa, Nigeria va tai 2
khu vic gan hai bai rac cach dé vai km. Céc
kim loai nan 1a As, Cd, Co, Cu, Fe, Ni, Pb va
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Zn. Phuong phép phéan tich 1a AAS thiét bi
VGB 210. Két quéa cho thay ham lugng kim loai
ning trong dat va 14 cdy déu thap hon ham
lwong cho phép cua té chirc Y t& Thé gisi.

Theo Piyada Wachirawongsakorn va
Suksaman Sangyoka (2013) [8] thi bai rac thai
0 ria quan Nai Muang Phichai tinh Uttaradit,
Thai Lan 1a mot trong nhitng bai rac 6 nhiém
nhat thé gidi, nudce ri rac ¢6 ham lugng kim loai
ning cao. Cac mau dat va nudc dudi dat ¢ trong
bai rac va khu vuc 1an can bai rac duogc léy va
phan tich ham lugng kim loai ning. Réat may
mén 12 ham lwong kim loai nang trong dét tai
khu vye bai rac va khu vuc lan cén la Cd, Pb,
Cu, Zn va Fe déu thap, nam trong gidi han cua
qui chudn chat luong dét.

Nghién ctru cua Siti va nnk (2013) [9] thi &
bang Selangor, Malaysia c6 20 bii chon 1ap rac
thai, trong d6 c6 bai chon lap rac thai Ampar
Tenang dong ctra thang 1/2010. Tuy nhién, béi
rac khong dugc phu boi dat bao vé theo tiéu
chuan thiét ké van hanh, dong thoi trude do rac
duoc db truc tiép 1én mat dit ma khong co 16p
vat liéu cach ly. Dat bé mit bi 6 nhidm tuwong
dbi boi As, Pb, Fe, Cu va Al. Ham lugng As 16n
hon mirc tiéu chuan cua huéng dan vé chat
lwong trdm tich cho phép 14 5.90 mg/kg va ham
luong Pb 16n hon mirc tiéu chuan cho phép la
31.00 mg/kg. Ngoai ra chi ¢ Cu c6 xu thé giam
ndng do theo chiéu sau.

Theo Kamarudin Samuding va cac cong su
(2012) [10] da nghién clru viéc phan bd kim
loai nang trong cac tang chira nu6e dudi dat tai
khu vuc xir 1y chat thai rin ¢ Taiping, Perak,
Malaysia. C4&c mau dit da duogc lay trong 6 13
khoan & d6 sdu tr 6m dén 30m, khoang cach
ldy miu theo d¢ sau 1a 1Im. Nong do cac kim
loai niang nhu Pb, Mn, Cr, Fe, Zn va Cd bang
méy ICP-MS. Nong d6 Pb, Mn, Fe, va Zn kha
cao, vuot qua néng do cho phép tdi da trong
tiéu chuan nudc an udng.

C6 thé thay rang, hau hét ham lugng kim
loai ning trong moi truong dat cua bii chon lap
rac thai dugc nghién ctru chua vuot qua ti€u
chuan cho phép. Truong hop ham lugng kim
loai nang vuot qua ti€u chuén xay ra véi bai

chon lép khong hqp’ vé sinh, khong van hanh
dang k¥ thuat chon lap rac thai.

3.2. Tai Viét Nam

Céc nghién ctru trong nude vé thanh phan
kim loai ning trong nudc ri rac va 6 nhidm dat
va nuée dudi dat bsi KLN tir nuée ri rac 1a
chua nhiéu. Hau hét cac nghién ctru vé nudc ri
rac hudng dén cac hop chat hitu co, cac hop
chat nito, phdt-pho va cac phuong phap xir 1y
nude ri rac vé cac chi tiéu nay.

Két qua phan tich ham luong Cd cua Ha
Manh Thing va nnk (2011) [11] trong dat 1ay tir
vi tri x4 nude thai tir bai rac thai Nam Son - S6¢
Son. Theo QCVN 03: 2008/BTNMT [12] quy
dinh gi6i han cho phép ddi v6i kim loai ning
cho phép trong dit nong nghiép thi ham luong
Cd & ving quan tric trong gi6i han cho phép.
Nhung néu so sanh vé&i gia tri trung binh Cd
nén cho nhém dit xdm Viét Nam thi dét tai
khu vuyc bai rac co bi 6 nhiém Cd tir bai rac
phat tan ra.

Vii Birc Toan (2012) [13] d3 phén tich chat
lugng nudc sau hé théng xtr 1y nude thai cua
bai rac Xuan Son-Ha Noi cho thay tong cac hop
chat hitu co, amoni, vi sinh va cac kim loai
nang, As, Cd, va Cu c6 ham lugng cao hon Qui
chuan Qudc gia vé nudc thai bai chon lap chat
thai. Két qua phan tich chét luong nuéc dudi
dat bén canh khu vuc bii rac cho thidy ham
lugng cac kim loai ndng, As, Cd, va Cu thoa
min QCVN 09:2008/BTNMT [14] vé chat
lwong nuée dudi dit.

Tir cac két qua tong quan trén thé gisi va
trong nudc néu trén, co thé nhan thdy ring nudc
ri rac chua duge xtr 1y ¢6 chia, nhiéu kim loai
nang voi ham lugng cao la nguon gy 0 nhiém
nudc mit mot cach truc tiép ro rét nhat. Réc
thai va nude i rac tir cac bai chon 1ap rac thai
¢6 nguy co gy 6 nhiém moéi truong dat va nudc
dudi dat néu khong co cac bién phap thu gom
xu ly va ngan ngua phat tan ra méi truong xung
quanh. Hau hét cac nghién ctru déu cho két qua
la dat va nude dudi dat trén khu vuc bii chén
l4p rac thai va 1an cin chua bi 6 nhidm kim loai
ning & mic 16n hon qui chuan cho phép dbi véi
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dat san xuat nong nghiép. Tuy nhién, hau hét ca
céc nghién ciru déu cho thiy rac thai va nudc ri
rac ¢ vai tro gdy 6 nhiém lam gia ting ham
lwong kim loai ning trong dit va nude dudi dat
dua trén céc phan tich danh gi4 theo khong gian
va gia tri ham luong kim loai ning nén trong
moi truong.

3.3. Ham lugng kim loai nang trong nudc ri rdc
tai bai rac Kiéu Ky, Gia Lam, Ha Noi

Nudc ri réc ciing da dwoc liy tai hd thu
nudc rac va phan tich ham lugng kim loai nang
tai phong thi nghiém cta Vién Han lam khoa
hoc Viét nam. Mau lay vao 2 thoi diém: thang 4
va thang 8 nim 2016. Két qua phan tich thé
hién trong bang 2 cho thiy ham luong As, Cd,
Cr (IIT), Pb va Hg déu cao hon gia tri cOt A cua
QCVN 40:2011/BTNMT, ham lugng Cr (IIT) va
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Pb vao thang 8/2016 cao hon gié tri cét B cua
QCVN 40:2011/BTNMT. Qua diy c6 thé suy
ludn vé anh hudng cia rac thai va nudc ri rac
dén viéc 1am gia ting ham lugng KLN trong dat
do 6 d0 sdu 1,5 -18 mva 2,1 — 24 m ham
lwong mot s6 kim loai nang déu c6 xu hudng
16n hon & cac d0 sau khac.

3.4. Két qua vé 6 nhiém kim logi ning trong dat
khu vyee bai rac Kiéu Ky, Gia Lam, Ha Noi

Nghién ctru da phan tich 8 chi tiéu kim loai
ning trong cic miu dat theo do siu bao gom:
As, Cd, Cu, Cr, Fe, Hg, Pb, Zn. két qua phan
tich duoc trinh bay trong Bang 3 va cac biéu d6
trén cac Hinh 2a-d thé hién sy bién thién theo
dd sau cia ham lugng cac kim loai nang dugc
phan tich trong 16 khoan L4 va L5.

Bang 2. Két qua phan tich miu kim loai ning trong nudc ri rac

S6 hiéumau

Ham luong chi tiéu KLN trong nudc ri rac (ppm)

As Cd Cr (111) Cu Fe Pb Zn Hg
M14 (8/4/2016) 0,20 0,10 1,80 0,20 3,10 0,60 0,94 0,07
M18 (2/8/2016) 0,16 0,08 0,95 0,14 2,65 0,13 0,15 0,06
Cot
QCVN A 0,05 0,05 0,20 2,00 1,00 0,10 3,00 0,005
40-201/BTNMT th 0,10 0,10 1,00 2,00 5,00 0,50 3,00 0,01
Bang 3. Ham lugng cac kim loai nang trong mau dét tai 16 khoan L4 va L5
Pon vi: mg/kg
S6 hiéu C};iéu sau  Ham lugng chi tiéu phan tich (mg/kg)
STT miu mau (m-
m) As Cd Cr Cu Fe Pb Zn Hg
1 L4/1 0,3-0,6 25 0,0 154 66 36575 77 145 0,03
2 L4/2 0,9-1,2 21 0,1 107 42 30279 62 95 0,02
3 L4/3 1,5-1,8 27 0,1 116 66 34006 47 122 0,01
4 L4/4 2,1-24 30 0,1 112 31 30051 59 108 0,02
5 L4/5 2,7-3,0 19 0,3 107 40 28634 64 99 0,04
6 L4/6 3,3-3,6 29 03 105 41 3083 64 94 0,01
7 L4/7 3,9-4,2 16 04 119 33 33173 50 114 0,01
8 L5/1 0,3-0,6 28 0,3 293 94 38710 134 259 0,02
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——LK4
——LK5

9 L5/2 0,9-1,2 24 0,1 182 71 38080 103 163 0,03
10 L5/3 1,5-1,8 33 0,7 134 65 40320 99 144 0,01
11 L5/4 2,1-2,4 26 03 109 29 33768 82 103 0,02
12 L5/5 2,7-3,0 25 0,1 108 48 31357 60 113 0,00
13 L5/6 3,3-3,6 21 0,3 106 42 31903 66 106 0,02
14 L5/7 3,9-4,2 23 0,0 106 38 32575 64 105 0,03
15 L5/8 45-4.8 22 04 110 45 32456 71 113 0,04
16 L5/9 5,2-5,5 20 05 108 42 30475 45 119 0,03
5 .
_ zog Sw bién thién ciia ham lwgng Cr . 120 Sw bién thién ctia ham lwgng Cu
4 theo dé sau 2100 theo dd sau
%5250 =
£ 0 £ 80
£ 150 g
g. o 60
= 100 3
E‘:E“ 50 ’g 40
0 T
20
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Do sau (m)

Hinh 2a. Sy bién tNhién cua ham Iugng Cr theo do
siu 10 khoan L4 va L5.

S bién thién ctia ham lwgng Pb
theo do sau

Ham lvg'ng (m
[<2]
o

0051152 2533544552556
Do sau (m)

Hinh 2c¢. Sy bién tllién cua ham lugng Pb theo d6
siu 10 khoan L4 va L5.

3.5. Danh gid mirc d¢ 6 nhiém dat boi kim logi

nang tai khu viee bai chéon lcfp Kiéu Ky

Vé mirc dé 6 nhiém dat béi kim logi nang
tai khu viee nghién ciru: Theo két qua phan tich

0051152 2533544553556
Do sau (m)

Hinh 2b. Su bién thién ctia ham luong Cu theo d6 sau
16 khoan L4 va L5.

50

Sy bién thién cta ham lvgng Zn
theo dg sau

0051152 253354455556
Do sau (m)

Hinh 2d. Su bién thién ctua ham luvong Zn theo d9 sau
16 khoan L4 va LS.

cac mau kim loai ning trong mau dit khoan tai
bai chén 1ap Kiéu Ky dugc trinh bay trong bang
3 va céc Hinh 2a-d c6 thé thiy rang ham luong
clia mot sd kim loai ning twong dbi cao va co
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xu thé giam theo chiéu sau. Ham luong cao
nhit ciia As 1a 30mg/kg va 28mg/kg tuong tng
trong 16 khoan L4 va L5. Tuy nhién véi dic
trung duong cong phan bd ham lugng cac kim
loai ning trong dat theo do sau ¢ déy thi chiéu
sdu anh hudéng 6 nhiém khoing 4-5m, tirc l1a
ham lugng cac kim loai ning nén 1a & do sdu 5-
6m thi ham luong As nén 1a khoang 22mg/kg.

Ham luong Cr cao nhét trong mau cua 15
khoan L5 1a 294mg/kg (tai bé mat 15 khoan L5)
va 154mg/kg (tai bé mat 15 khoan L4). Ham
lugng Cr cao trong mau dat bé mat cho thiy cac
chat thai trong 6 chon lap ¢ chira thanh phan
¢6 Cr chang han nhu: Cr c6 trong chat thai d6
da, Cr str dung trong chit bao quan g, chét thai
ciia nganh hoi hoa, cic loai son, thuc phim
cong nghiép. Nhu vy budc dau cé thé danh gia
khu vuc bai chon l4p da bi 6 nhidm kim loai
ning. Mot diéu dang phai luu y 1a cac 6 chén
lap trong bai Kiéu Ky déu duoc thiét ké va thi
cong theo phuong phap hop vé sinh c6 16p 16t
day va thanh 6 chon l4p. Tinh d&én thoi diém ldy
mau thang 4 nam 2016 bai chon lap da di vao
hoat dong 16 nam.

Bén canh d6, két qua phan tich biéu do
biéu dién su bién thién cua tat cd cac kim loai
ning cho thay ham luong kim loai ning c6 xu
hudéng giam dan theo do sau. Lop dat trén bé
mat tai khu vuc bii chon 1ap Kiéu Ky c6 ham
luong kim loai néng gia tang do su xam nhap t
rac thai va nudc ri rac. Theo xu thé thay doi
ham lugng cac kim loai nang theo d6 sau néu
trén thi chiéu siu x4m nhap kim loai ning la
khoang 4-5m. Viéc lan truyén cac KLN trong
dat phu thudc vao nhiéu yéu té nhu thoi gian,
tinh chat héa hoc cua nudc rac ro ri, ché do
thuy lyc cua nude dudi dat va co dudng cong
phan b ham luong KLN theo chiéu sau lan
truyén dic trung. Cac biéu do phan bd ham
lugng KLN theo d¢ sau trong céac 16 khoan thu
duoc trong nghién ciru nay cé hinh dang cia
duong cong dic trung phan bd chat 6 nhidm lan
truyén trong moi truong dat nay.

Vé phdn bo ham lwong theo khodng cdch tir
bdi chén ldp: Theo két qua phén tich trinh bay
trong Bang 3, so sanh két qua & 2 156 khoan thay
1d su khac biét vé ham lugng kim loai ning. Lo

khoan L5 sat ria 6 chon lap c6 ham luong cac
kim loai dugc phan tich 16n hon nhiéu so véi
ham luong kim loai dugc phan tich trong 16
khoan L4 (cich 6 chon 1ap va 16 khoan L5 13
5m), c¢6 nhiéu chi tiéu cao hon gip 2 lan nhu
Cr, Pb va Zn. Cac s6 liéu nay khang dinh thém
lan nita cang gan noi chon 1ap rac thai thi kha
ning 6 nhiém mai truong dat tir 6 chon lap
cang 1on.

4. Két luan, kién nghi

Tir cac két qua nghién chu di trinh bay,
budc dau co thé rut ra mot s6 két luan sau:

- Ham luong ciia mot sd kim loai ning
trong dat tai khu vy bii chon lap rac thai Kiéu
Ky tuong d6i cao va c6 xu thé giam theo chiéu
su, t6i gia tri nén & d6 sau khoang 5-6m;

- Ham lugng As va Cr cao trong mau dat bé
mit cho thay mdi lién quan véi As, Cr trong rac
thai dugc sir dung trong c4c san pham sinh
hoat, gia dung va cong nghiép dugc dua dén bai
chén lap.

- Pét ¢ sat ria 6 chon lap rac thai c6 ham
luong cac kim loai nang 16n hon nhiéu so véi
dat & xa 6 chon 1dp rac thai, 16n hon t6i 2 lan
nhu Cr, Pb va Zn.

- Céc biéu dd biéu dién sy bién thién ham
luong cac kim loai ning trong dat theo do sau
¢6 hinh dang cta dudng cong phan bd chét 6
nhidm lan truyén trong méi truong dit.

Tir cac két qua nghién ctru ban dau nay kién
nghi mét s nghién ctru can thiét sau:

- Cén tién hanh phan tich thém ham luong
As va Cr trong rac thai, nudc ri ric va trong dat
0 cac khu vyc khac nhau trong khu vuc bai
chon 1§p dé co6 co s& chic chin két luan vé su 0
nhiém dét do rac thai va nude ri rac tai khu vuc
bai rac Kiéu Ky ciling nhu cac khu vyc ctia Cac
bai chén lap rac thai khac.

- Tién hanh cac nghién ctru chuyén nganh
can thiét phyuc vu thiét lap moé hinh mé phong
danh gia phat tan va lan truyén cac kim loai
ning trong dat khu vuc chén lap rac thai theo
chiéu sau, theo dién va theo thoi gian.
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Heavy Metals Pollution of the Soil Environment by Landfill
Sites: A Case of Kieu Ky Landfill - Gia Lam - Hanoi

Hoang Ngoc Ha

Faculty of Environmental Engineering, National University of Civil Engineering,
55 Giai Phong, Hai Ba Trung, Hanoi, Vietnam

Abstract: World research results indicate that untreated leachate contains high contents of heavy
metals that are likely to pollute the soil and groundwater environment. Most studies have shown that

soil and groundwater in the waste landfill sites and adjacent areas are not polluted by heavy metals at
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levels greater than those permitted for agricultural land. However, the studies have shown that waste
and leachate contribute to increase of heavy metals in soil and groundwater based on the spatial
analysis and on the base concentration of heavy metals in soil and groundwater. According to the
results of analysis of heavy metals in soil samples at Kieu Ky landfill site, the contents of some heavy
metals exceed the permitted level in Vietnam national standard QCVN 03-MT: 2015/BTNMT such as
As (content 28-30g/kg) and Cr 154-294mg/kg) from 1.5 to 2 times. The distribution curves of soil
heavy metals in the depth have given the depth of heavy metals transport of about 4-5m. The results
also show that the level of heavy metal pollution increases as the distance to the waste landfills
decreases: the Cr, Pb and Zn contents at a distance of 5 m to the edge of the landfill site are only about
50% in compare to the soil in the landfill edge.

Keywords: Landfill, Solid waste, Heavy metal, Atomic Absorption (Emission) Spectrometry-AAS
(AES), ICP-MS.



