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Tom tat

Hién nay, 6 nhiém méi truong dang 1a mot van dé noéng bong mang tinh
toan ciu, anh hudng truc tiép dén stirc khoe va doi sdng ctua con ngudi. Pic
biét 12 6 nhiém cac kim loai ning.

Mot trong cac kim loai nang c6 doc tinh cao ddi véi co thé con nguoi la
chi. Chi 13 kim loai ¢6 nhiéu ng dung trong ddi séng va san xudt nhu san
Xuat acquy, pin, cap di¢n, dét nhudm, luyén kim, san xuat khai thac khoang
san.... Do d6 lugng chi thai ra moi trudng 1a rat 16n.

C6 nhiéu phuong phap xur 1y chi nhu phuong phap két tua, phuong
phap thim thau nguoc hay phuong phap dién tham tach... Cac phuwong phap
nay déu thai ra mot luong bun thai rat 1on va thuong khong duge xu ly.
Luogng chi théi ra dudi dang bun thdi nay liéu da an toan véi moi trudong hay
chwa? Liéu trai qua mot thoi gian dai cung véi sy thay doi méi trudng nuéde co
lam anh huong dén sy ling dong va van chuyén cia chi trong bun va trong
nudc hay khong? Pay 1a mot trong nhitng van dé rat cap thiét ddi v6i cac nha
khoa hoc, mdi trudong hoc va cua toan nhan loai. Do d6, trong khuon khé luan
vin nay chung t6i thuc hién budc dau “ Nghién citu khd ning ling dong va
vin chuyén ciia chi (Pb) trong méi trwong nwéc” & cac diéu kién khac nhau,
tr d6 c6 mot cach nhin khai quat nhat vé su an toan va nguy hiém cua céc
dang thai chi va buéc diu dé ra cac bién phap t6i vu nhéat 1am giam thiéu 6

nhiém chi trong nudéc.



Chi 1a mot trong bay kim loai ma con ngudi da biét tir thoi c6 dai. Ba
bdn ngan nim trude cong nguyén, ngudi cd Ai cap di dung chi dé duc tién,
dtc tugng va nhirng vat dung khac.

Quing chi quan trong nhat 1a galenit (PbS), ngoai ra con gip chi trong
quang xeruzit (PbCOs;).

Trong chit séng (chi yéu 1a thuc vat) c6 chira khoang 5.107° mg/kg
theo khdi luong kho; trong nudc dai duong c6 khoang 10~ mg chi trong 1lit
nudc bién; con trong cac miu da lay tir Mat Trang thi ham lugng chi 1a 10°
>g/1g mau da.

Trong san xuat cong nghiép chi c¢é vai trdo quan trong, nhung ddi véi
con ngudi va dong vat thi né lai rat doc hai.

Do6i véi thuc vat chi khong gdy hai nhiéu nhung luong chi tich tu trong
ciy trong s& xadm nhap vio co thé nguoi va dong vat qua chudi thirc an. Do
vdy, chi khong dugc dung 1am thudc trir sau.

Chi kim loai va mudi sunfua ciua ndé duoc coi 1a khong gy doc do
chiing khong duogc co thé hip thu. Tuy nhién, cac hop chit chi tan trong nuéc
thi rat doc.

Khi co thé bi nhiém doc chi s& gay (rc ché mot s6 enzym quan trong cua
qua trinh tong hop méau gy can tré qué trinh tao hong ciu. a 6i chung, chi pha
hily qua trinh tong hgp hemoglobin va céac sac to khic can thiét cho mau nhu
cytochromes.

Khi ham lugng chi trong méau dat khoang 0,3ppm thi n6 ngéan can qua
trinh st dung oxi dé oxi hoa glucozo, tao ra ning lugng cho qua trinh séng, do
d6 1am cho co thé mét moi. O noéng d6 cao hon (> 0,8ppm) c6 thé giy nén
bénh thiéu mau do thiéu cac sic t6 hong cau. Ham luong chi trong mau nam
trong khoang 0,5 — 0,8ppm gy ra su rdi loan chirc ning cta than va pha hay

té bao nao.



Xuong 1a noi tich ty chi trong co thé, & d6 chi tuong tac voi photphat
trong xuwong roi truyén vao cac mé mém cua co thé va thé hién doc tinh cua
no.

Tom lai, khi xdm nhdp vao co thé dong vat chi gay rbi loan téng hop
hemoglobin, giam thoi gian sdng ctia hdng ciu, thay d6i hinh dang té bao, xo
vita dong mach, lam cho con ngudi ngu dan, mat cam giac, gay ra cac bénh vé
tai, mii, hong, viém phé quan... Khi bi ngd doc chi s€ co tri¢u ching dau
bung, budn non, tiéu chdy, an khong ngon mi¢ng va co co, say thai, kém sinh
ra tinh trung...

Tré em bi nhiém doc chi cé thé trAm trong hon nguodi truong thanh, dac
biét 1a tré em dudi 6 tudi vi hé than kinh con non yéu va chirc ning dao thai
chat doc chua hoan thién. Mot sd tré c6 thé bi nhiém ngay tu khi con trong
bung me do chi nhiém qua nhau thai hoic bu sita me c6 ham lwong chi cao.
Té1 khi 16n tré em ti€u thu cac loai thuc phém chtra chi, nudt chi 1an trong dat,
bui khi bo choi trén mit dat hodc dn cac manh vun son tuong nha ci. Do tré
em c6 murc hap thu gip 4-5 1an nguoi 1on. Mit khac, thoi gian ban phéan hay
chi ¢ tré em cling 1au hon nhiéu so v&i nguoi 1én. Do do, tré em dudi 6 tudi va
phu nit ¢o thai 1a nhitng d6i twvong min cam v&i nhitng anh hudng nguy hai do
chi gay ra.Dé c6 thé danh gia mot cach téng quat vé kha ning ling dong va
van chuyén cua chi trong nuéc, trong khuon kho cua dé tai chung toi di tién
hanh nghién ciru v&i cdc mau chi khac nhau.

- Méu nghién ctru v6i dang két tia Pb(OH),: Dung pipet hit 1ml Pb*" chuan
1000ppm da pha ¢ trén cho vao binh dinh mac 100ml, sau d6 cho thém nudc
cat va cac dung dich HA Os, hodc dung dich 4 aOH 0,1M dé diéu chinh pH rdi
dinh mtc dén vach. Cho hdn hgp thu dugce vao binh tam giac dem lac trong 2
gio (thoi gian lic dugce khao sat voi cac miu gidng nhau & cac thoi gian khac
nhau thi thdy sau 2 gio nong d6 chi khong thay doi nita, hé dat trang thai can
bing), sau do6 loc bang giy loc bang xanh. 4 wéc loc dem pha lodng 10 1an rdi

lam twong tu miu trang & phan 2.4.



- MAu nghién ciru anh huéng cua cac ion: Khi xir Iy chi bang xut hodc nudc
voi dudi dang két tia Pb(OH), thi pH ma tai d6 néng d6 chi nhé nhét c6 gia
tri tt 8 — 9. (Sau khi da khao sat ndng d6 chi theo pH). Do d6 chung toi da
tién hanh tao mau véi cac ion tai pH = 8 nhu sau: hat 1ml dung dich Pb>*
chuan 1000ppm cho vao binh dinh mirc 100ml, cho tiép dung dich 4 aOH 0.1
M vao (thé tich dung dich 4 aOH 0.1M cho véao bang thé tich tao mau chi &
pH = 8 nhu trén), lic nhe dé tao hét két taa, sau d6 cho thém dung dich ion
(CI', SO, S, PO, CH;COO™ , C¢Hs0,”) déu c6 ndng d6 0.01M véi thé
tich 1an lwot 13 (0,1; 0,5; 1; 5; 10 ml), thém nudc cat hai 1an va dung dich
Ha O, hoic dung dich 4 aOH dé diéu chinh pH va dinh mtc dén vach. Hon
hop thu dugc cho vao binh tam giac va lic trong 2 gio rdi [am nhu mau trén.
Pé xu 1y chi bang phuong phap két tua ngoai xtr 1y dudi dang két tua
hydroxit, ngudi ta con xur 1y dudi dang két tia PbS, hoidc Pb3(POy,),...do do
chiing toi cling tién hanh khao sat voi cac dang két tia nay va qua trinh nghién
cuu lam tuong ty nhu véi Pb(OH),.
- Miu nghién ctru anh hudng cia pH dén dang két tia PbS: Dung pipet hut
Iml Pb*" chuan 1000ppm di pha & trén cho vao binh dinh mtc 100ml, cho
tiép 10ml dung dich 4 a,S 1000ppm vao binh dinh muc trén, lic nhe dé phan
ung hét, sau d6 cho thém HA4 O; hodc 4 aOH va nude cat vao dé diéu chinh
pH theo ¥y mudn. Cho hdn hop vao binh tam giac 250 ml va dem lic trong 2
gi. Cudi cung loc dé loai bo két tua bing gidy loc biang xanh, xac dinh chi
trong nudc loc bang phuong phéap dithizone nhu & trén.
- Mau nghién ctru anh hudng ctia cac ion: Mdi trudng nude thai sau khi da xur
1y thuong 1a méi truong trung tinh (pH=7). Do d06, khi khdo sat &nh huong cua
cac ion dén kha ning ling dong va van chuyén cta chi tir cac dang thai PbS va
Pb;(PO,), chung t6i tién hanh khao sat & pH bang 7. Dung pipet hut 1ml Pb**
chuan 1000ppm cho vao binh dinh mtrc 100ml, cho tiép 10ml dung dich 4 a,S
1000ppm vao, cho thém mot it dung dich Ha O; loang dé diéu chinh pH dén 7,
lac nhe binh dé phan tGng tao két tia hét, sau d6 cho thém dung dich ion (CI’,



SO,%, S*, PO,>, CH;COO , C¢Hs0,”) déu c6 nong d6 0.01M véi thé tich lan
luot 1a (0,15 0,5; 1; 5; 10 ml), thém nudc cAt hai 1an va dung dich Ha O, hodc
dung dich 4 aOH dé diéu chinh pH va dinh muc dén vach. Hon hop thu dugc
cho vao binh tam gidc va lic trong 2 gid rdi lam nhu mau trén.

Miu khéo sat anh huéng cua pH dén do tan cua Pb;(PO4), va anh
huong cua cac ion thyc hién twong tu mau nghién ctru dbi voi PbS.

Khdao sat anh hwong ciia pH moi truong
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a hu vy, nhin vao d6 thi ta thy khi dang thai ctia chi 1a Pb(OH), thi
chi s& lang dong néu pH ludn nam trong khoang (7.5 - 10), méi truong nudc
s& khong bi 6 nhidm chi. Con néu pH > 10 hodc pH < 7.5 thi chi s& véan
chuyén trong mdi truong nudc va phat tan ra moi truong gay 6 nhiém.

Vay xtr 1y chi dudi dang két tiia hydroxit thi pH phai nam trong khoang
7.5-10 (trong khoang pH nay thi nong d6 chi < 0,1 dat TCVa 2005).

Khdo sdt anh hwéng ciia cdc ion dén dé tan ciia Pb(OH), tai pH = 7
lon CI'



O T T T
0 20 40 60 80 100 120

Néng dé CI-10-5(M)

a hu vay ion CI” khong lam phat tan chi trong nuée gay 6 nhiém.
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4 hu vay, SO,* khong 1am véan chuyén ciing nhu it anh huéng dén su

lang dong chi.
Ton §*
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Két qua cho thiy khi c6 mit ion S* ndng d6 chi luén < 0.01ppm. 4 hu
vay néu trong nudc cé ion S chi s& ling dong va khong phat tin ra méi
truong gay 6 nhiém.
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a hu vay khi c6 mit ion photphat thi ndng d6 chi tai pH = 8 luén nho
hon khi khong c6 mit ion nay va nhé hon nhiéu so voi 0.1ppm. Tirc 1a khi ¢6
mit ion photphat chi s& ling dong xudng bun va khong bi van chuyén trong
nude gy 6 nhiém moi truong. Két qua cho thiy néu cay trong trong ving bi 6

nhiém chi ta bon phan 1an dé han ché nhiém doc chi.



0.045

0.04
0.035 -

0.03
0.025 -

0.02
0.015 {e-q

Nong dé chi (ppm)

0.01
0.005 a ,

40 60 80 100 120
Nong dé cac ion*10-5(M)

—¢—Cl-
—8—S042-
A S2-

*—P043-

Anh hwong dé‘ng thoi cua cac ion CI, SO42', S, PO43

0.0045
0.004 -
0.0035 +

0.003

0.0025 +

0.002
0.0015

do chi (ppm)

Néng

—

0.001
0.0005 -

0

40 60
Nong dé mdi ion*10-5(M)

80 100

120

lon CH;COO




0.09
0.08 -

0.07
0.06 -
0.05
0.04 -

0.03
0.02

No6ng dd chi (ppm)

0.01

40 60 80 100 120

Néng dé CH3COO0-*10-5(M)

Ion Cit”

1.6

g d6 chi (ppm)
© o - =
o o =~ N »

=
2 04 -

0.2

0

o

20

40

60 80 100 120
Ndng dé Cit3- *10-5 (M)

Két qua khao sat cho thay khi nong d6 Cit’” ting 1én thi ndong do chi

ciing ting 18n rat nhiéu, vuot qua ngudng cho phép theo TCVA 2005. Luong

chi tan ra s€ bi khuéch tan rong ra cac vung lan can gay 6 nhiém nguon nudc

nghiém trong. 4 hu vay, ion citrat 1am van chuyén manh chi khi dang thai cua

chi 1a Pb(OH),. 4 éu cdc nha may sdn xuat c¢d lién quan dén chi ma xu ly dudi

dang két tiia hydroxit chi thi phan bun thai khong duoc tiép xtc v&i phan

nudc thai cua cdc nha mdy sdn xuat banh keo huong vi chanh, nudc giai

khat....




Anh hwéng déng thoi cia cdc ion CI, SO/, %, PO/, CH;CO0 , Cit"
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a hu vay, ion S* c6 mat trong nudc s& quy dinh dang ton tai cua chi.
Chi hydroxit thai ra sau qua trinh xt 1y s& ling dong dudi bun néu méi trudng
nude khong thay doi. Tuy nhién, thuc té moi truong nudc ludn thay doi sé 1am
chi lang dong hodc van chuyén.
Khao sat sy chuyén héa cia chi khi dang thai 1a PbS

Khao sat anh huong cua pH
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a hu vay pH khong gay anh huong téi sy chuyén hoa ciia PbS. Hay néi
cach khac dang két tia nay hau nhu khong giy 6 nhiém cho ngudn nuée khi
pH thay doi.
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a hu vay tir két qua khao sat ta thdy ion CI" khong anh huéng téi su
chuyén hoa cua PbS, khong 1am phat tan chi giy 6 nhiém méi trudng.
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a hu vay, ion SO42' khong lam van chuyén chi tur PbS.



lon PO43'
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a hu vay, chi khong bi van chuyén tir PbS khi c6 mat ion PO,
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Khi ¢6 mit ion CH;COO ndng d6 chi ¢6 ting nhung rat it. Su tao phuc
khéng bén cua Pb*>" v6i CH;COO™ khong du dé chuyén Pb** vao dung dich.
a ong do chi ting khi ting nong do CH;COO 1a do can bang tao phuc dich
chuyén mot phan theo chiéu thuén.

Ion Cit"
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i hu vay sy c6 mdt cua ca hai ion c6 kha nang tao phtric voi chi cling
khong thé 1am van chuyén chi trong nuéc tir dang thai PbS.
Khao sat sy chuyén héa cua chi khi dang thai la Pb3(PQ,),

Khao sat sw anh huwong cua pH
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Ttr d6 thi ta thiy trong khoang pH tir 6 — 8 ndng d6 chi 1a thap nhat, do
khi d6 chi ton tai cha yéu ¢ dang it tan nhat 1a Pby(PO,),. Khi giam pH tir 6
dén 2 thi néng do chi tang dan do néng do H' tdng, do tan cua Pb;(PO,), tang,
vi khi d6 ion photphat chuyén sang cac dang hydrophotphat, cdc mudi chi nay

c6 do tan 16n hon. Mit khac néu diéu chinh pH ting tir 8 dén 12 ndng d6 chi




cling taing dan do ndng d6 OH’ ting, khi d6 chi chuyén dan sang dang blumbat
Pb(OH)5™ tan. 4 hu vay trong khoang pH tir 6 — 8 v&i dang thai 13 Pby(POy),
thi ndng do chi thap nhat va nho hon 0,05 ppm (dudi mic gay 6 nhiém moi
trudng). 4 61 cach khac khi dang thai 1a Pby(PO,), thi khoang pH an toan
(khong 1am van chuyén chi) 1a 6 — 8.
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Két qua cho thay khi néng do CI ting, ndng do chi trong nudc giam.
i Ong do chi khi c6 mat ion CI” thip hon khi khong c6 mit ion nay. Diéu nay
c6 thé giai thich 1a khi c6 mit ion CI s& tao thanh hop chat chi clophotphat
(Pbs(PO,);Cl) it tan hon so vé&i chi photphat nhiéu. Do vay, néu dang thai 1a
Pb;(PO,),, khi c6 mit ion CI” trong nudc s& lam lang dong chi.

Ion S 042'
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Tuong ty nhu cdc dang thai khac, sy c6 mét cua ion SO42' khong lam
anh huong nhiéu dén néng d6 chi trong nudc. Sy giam cham nong do chi khi
ting ndong d6 SO4> nguyén nhan ciing 1a do lyc ion ting dan. 4 hu vay, ion
SO,” khong lam van chuyén ciing nhu ling dong chi khi dang thai 1a Pb(OH),
va PbS.

Khdo sat sw anh hwong cua cdc ion co khd ndng tao phvc voi chi

lon CH;COO
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a hu vay, su ¢6 mdt cia ion CH3;COO™ khdong lam léng dong chi ma lam

van chuyén mdt lugng rat nho chi. 4 éu moéi truong nudc ludn chuyén dong



theo dong chay thi trong khoang thoi gian dai lugng chi cling bi phat tdn mot
luong dang ké vao méi truong.

Ion Cit"

E 0.14 - /
a

2 (.12
o
«© (.08

0 T T T
60 80 100 120

0 20 40

Néng do Cit3-*10-5 (M)

Do thi cho thay néng do chi ting manh khi néng do Cit’ ting. a éu
ndng do Cit> > 10™* (M) thi ndng do chi > 0,1ppm, vuot qua ngudng cho phép

ctia nudc thai cong nghiép theo TCVa 2005.
Khdo sdt anh hwéng déng thoi cdc ion CI, SO, S*, CH;COO , CsHs05
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Két qua khao sat cho thdy rang nong d6 chi do dugc trong trudng hop nay gan

gibng v4i nong do chi khi khao sat anh huong dong thoi cua cac ion dén dang



thai Pb(OH),. Su bién thién néng d6 cua hai trudng hop nay ciing tuong tu
nhau. 4 hu vay, khi c6 mit déng thoi cac ion thi ion S* quyét dinh dang ton
tai ctia chi. 4 ghia 1a, khi c6 mét ion nay thi tat ca cac dang ton tai cia chi déu
chuyén sang dang két tiia PbS it tan nhat

KET LUAN

Dé c6 cai nhin khai quat vé kha ning lang dong va van chuyén cia chi
trong moi treong nude, ludn vin nay tdp trung nghién ciru cic yéu té anh
huong nhu pH va anh hudng ctia mot s6 ion c6 kha nang ton tai trong moi
trudng nudc thai thuc té. Cac két qua chinh thu duoc trong qué trinh nghién
ctru nhu sau:

1. Xéac dinh dugc khoang pH chi ling dong tot nhat (khong bi phat tan) doi
v6i mdi dang thai: D6i voi Pb(OH), thi khoang pH khong 1am van chuyén chi
1a 7,5-10; v6i Pbs(PO,), thi khoang pH ma né lang dong t6t nhét 1a 6-8 va gan
nhu khong bi anh huong bdi su bién ddi cua pH 1a dang thai PbS.

2. Xac dinh dugc khoang pH chi bi phat tan trong mdéi trudong nudc gy o
nhidm moéi truong dbi véi mdi dang thai, cu thé 1a: néu pH ctia moi trudng
>10 hodc <7,5 thi Pb(OH), khong con an toan d6i voi moi truong nira ma bi
phat tan rat manh khi pH giam hodc ting. Dbi voi Pby(PO,), thi chi bi phat tan
khi pH<6 hodc pH>8. Chi khong bi phat tin ra moi truong khi pH thay d6i voi
dang thai PbS.

3. Xac dinh dugc mot sd ion anh hudéng manh dén qué trinh ling dong cua
chi la PO43', SO42‘, va ion S*. Ton Cit> lam van chuyén chi tor dang thai
Pb3(PO,), va Pb(OH), gy 6 nhiém méi truong nude. Ion Cl” va ion CH;COO
gdy anh huong khong nhiéu dén qua trinh lang dong ciing nhu van chuyén cia
chi tr cdc dang thai nghién ctru.

4. Tu két qua nghién ctru c6 thé ap dung dé danh gia mic d6 6 nhiém chi tur
nudc va bun thai cua cdc nha may, khu cong nghi€p qua viéc xac dinh duogc

pH ctia nuée thai va cac dang chat thai khac tir nha may, khu cong nghiép do.



Giam thiéu t6i da 6 nhiém kim loai ning 13 mot trong nhitng van dé duogc
toan nhan loai quan tdm. Trong khudn khé dé tai chung toi dd budc dau xéc
dinh dugc sy anh huong ciua pH va mot s6 ion dén kha niang giy 6 nhiém chi
tr mot s6 dang thai chua duoc xur 1y triét dé trong bun thai cong nghiép.
Trong thoi gian téi ching toi s& tiép tuc nghién ctru anh hudéng cia cac ion,
cac chat khac dén sy lang dong va van chuyén chi trong méi trudng nuéc;
nghién ctru véi cac kim loai ning khac va tién t6i nghién ctru d6i voi cac miu

thai thuc té tir cac nha may, khu cong nghiép.



