Nghién ctru kha ning lang dong va van
chuyén cua chi (Pb) trong mo1 truéng nudce

Lé Thi Hoa

Truong Pai hoc Khoa hoc Tu nhién, Khoa Hoéa hoc
Luan van ThS Chuyén nganh: Hoa moéi trudng; Ma sb: 60 44 41
Ngudi huong dan: PGS.TS. Tran Hong Con
Nam bao vé: 2011

Abstract: Tong quan co s& 1y luan vé van dé can nghién ctru: Méi truong
nudc va sy 6 nhiem moi truong nude; Gidi thi€u ve chi; Cac phuong phap
xtr 1y chi trong nude; Cac phuong phap xac dinh chi. Tién hanh thuc
nghiém: Trinh bay vé muc tiéu, pham vi, dbi twong nghién ctru; Gidi thidu
vé dung cu, thiét bi, hoa chét thi nghiém; Nghién ctru quy trinh xay dung
duong chuan ciia Pb2+ theo phuong phap tric quang; Xac dinh chi bang
phuong phap AAS; Tim hiéu quy trinh nghién ctru véi cic mau chi khac
nhau. Trinh bay céc két qua nghién ctru: Khao sat su chuyén hoda cua chi tur
dang thai Pb(OH)2
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Hién nay, 6 nhiém modi truong dang 1a mot van dé nong bong mang tinh
toan cau, anh hudng truc tiép dén stic khoe va doi séng ciia con ngudi. Pic
biét 12 6 nhiém cac kim loai ning.

Mot trong cac kim loai nang c¢6 ddc tinh cao ddi véi co thé con nguoi la
chi. Chi 13 kim loai c6 nhiéu tng dung trong doi sdng va san xudt nhu san
xuat dcquy, pin, cap dién, dét nhudm, luyén kim, san xuét khai thac khoang
san.... Do d6 lugng chi thai ra moi truong 1a rat 16n.

C6 nhiéu phuong phap xu 1y chi nhu phuwong phap két tua, phuong
phap tham thau ngugc hay phuong phap dién tham tach... Cac phuong phap
ndy déu thai ra mot luong bun thai rat 16n va thuong khong duoc xur ly.
Luogng chi thai ra dudi dang bun thai nay liéu da an toan v6i moi truong hay

chua? Li€u trdi qua mot thoi gian dai cung voi su thay doi méi truong nudce cod
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lam anh huong dén sy ling dong va van chuyén cua chi trong bun va trong
nudc hay khong? Pay 1a mot trong nhitng van dé rat cap thiét dbi voi cac nha
khoa hoc, mdi truong hoc va cua toan nhan loai. Do do, trong khuon kho luan
vin nay chung toi thuc hién budc dau “ Nghién ciru khd ning ling dong va
vin chuyén ciia chi (Pb) trong méi trwong nwéc” & cac didu kién khac nhau,
tr d6 c6 mot cach nhin khai quat nhat vé su an toan va nguy hiém cua cac
dang thai chi va buéc dau dé ra cac bién phap tdi wu nhat lam giam thiéu 6
nhiém chi trong nudc.

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

Quing chi quan trong nhét 1a galenit (PbS), ngoai ra con gip chi trong
quang xeruzit (PbCOy).

Trong chét séng (chu yéu la thuc vat) co chira khoang 5.10° mg/kg
theo khéi lwgng khé; trong nudc dai dwong c6 khoang 10 mg chi trong 1lit
nudc bién; con trong cac mau da lay tir Mat Triang thi ham luong chi 1a 10
*g/1g miu da.

Trong san xuit cong nghiép chi c6 vai tro quan trong, nhung d6i voi
con ngudi va dong vat thi né lai rat doc hai.

Déi va6i thyc vat chi khong gay hai nhiéu nhung luong chi tich tu trong
cay trong s& xam nhap vao co thé nguoi va dong vat qua chudi thic dn. Do
vdy, chi khong dugc dung lam thudc trir sau.

Chi kim loai va mudi sunfua cua nd duoc coi 1a khong giy doc do
chiing khong duogc co thé hap thy. Tuy nhién, cac hop chat chi tan trong nudc
thi rat doc.

Khi co thé bi nhiém ddc chi s& gdy trc ché mot sé enzym quan trong cta
qua trinh téng hop mau gy can trd qua trinh tao hong cau. Noi chung, chi pha
htly qua trinh tong hop hemoglobin va céac sac t6 khac can thiét cho mau nhu

cytochromes.



Khi ham luong chi trong mau dat khoang 0,3ppm thi n6 ngan can qua
trinh st dung oxi dé oxi hoa glucozo, tao ra niang luong cho qué trinh séng, do
d6 1am cho co thé mét moi. O ndng dd cao hon (> 0,8ppm) co6 thé giy nén
bénh thiéu mau do thiéu cac sic to hong ciu. Ham lugng chi trong mau nam
trong khoang 0,5 — 0,8ppm gy ra su rdi loan chirc ning cua than va pha huy
té bao nio.

Xuwong 14 noi tich tu chi trong co thé, & d6 chi twong tac véi photphat
trong xuwong roi truyén vao cac mé mém cua co thé va thé hién doc tinh cua
no.

Tém lai, khi xAm nhdp vao co thé dong vat chi gy rdi loan tong hop
hemoglobin, giam thoi gian séng cia hong cau, thay doi hinh dang té bao, xo
vita dong mach, 1am cho con ngudi ngu dan, mat cam giac, gay ra cac bénh vé
tai, miii, hong, viém phé quan... Khi b1 ng¢ doc chi s€ co6 triéu chung dau
bung, budn ndn, tidu chay, in khong ngon miéng va co co, say thai, kém sinh
ra tinh trung...

Tré em bi nhiém ddc chi c6 thé tram trong hon nguoi trudng thanh, dic
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 sb tré c¢6 thé bi nhiém ngay tu khi con trong
bung me do chi nhiém qua nhau thai hodc bu sita me c6 ham lugng chi cao.
Té1 khi 16n tré em tiéu thu cac loai thuc phém chtra chi, nuét chi 1an trong dat,
bui khi bo choi trén mit dat hodc dn cdc manh vun son twong nha cti. Do tré
em c6 murc hap thy gip 4-5 1an nguoi 16n. Mat khac, thoi gian ban phan hiy
chi & tré em ciing 1au hon nhiéu so véi nguoi 16n. Do dé, tré em dudi 6 tudi va
phu nit ¢6 thai 1a nhitng ddi twong man cam véi nhitng anh hudng nguy hai do
chi gay ra.Dé co thé danh gia mot cach tong quat vé kha ning ling dong va
van chuyén cua chi trong nudc, trong khuén kho ciia dé tai ching toi da tién
hanh nghién ciru v6i cac mau chi khac nhau.

- MAu nghién ctru voi dang két taa Pb(OH),: Dung pipet hat 1ml Pb®* chuin
1000ppm da pha & trén cho vao binh dinh mtc 100ml, sau d6 cho thém nudc

cAt va cac dung dich HNOj3, hodc dung dich NaOH 0,1M dé diéu chinh pH roi



dinh mtrc dén vach. Cho hdn hop thu dugc vao binh tam gidc dem lac trong 2
gid (thoi gian lic dugc khao sat voi cac mau gidng nhau & cac thoi gian khéc
nhau thi thdy sau 2 gio nong do chi khong thay dbi nira, hé dat trang thai can
bang), sau d6 loc bang gidy loc bang xanh. Nuéc loc dem pha lodng 10 1an roi
lam twong tw miu tring & phan 2.4.
- MAu nghién ciru anh huong ciia cac ion: Khi xir 1y chi bang xat hoic nudc
voi dudi dang két tia Pb(OH), thi pH ma tai d6 ndéng d6 chi nho nhat c6 gia
tri tr 8 — 9. (Sau khi dd khao sat ndong do chi theo pH). Do d6 chung t6i da
tién hanh tao miu véi cac ion tai pH = 8 nhu sau: hut 1ml dung dich Pb?*
chuian 1000ppm cho vao binh dinh mtc 100ml, cho tiép dung dich NaOH 0.1
M vao (thé tich dung dich NaOH 0.1M cho vao bang thé tich tao miu chi &
pH = 8 nhu trén), lic nhe dé tao hét két tiia, sau d6 cho thém dung dich ion
(CI', SO,%, S, PO,*, CH3COO™ , CgHs0,%) déu ¢6 ndng dd 0.01M véi thé
tich lan luot 1a (0,1; 0,5; 1; 5; 10 ml), thém nudc cét hai lan va dung dich
HNO3, hodc dung dich NaOH dé diéu chinh pH va dinh muc dén vach. Hon
hop thu dugc cho vao binh tam gidc va lac trong 2 gid roi 1am nhu mau trén.
Pé xir 1y chi bang phuong phap két tua ngoai xur Iy dudi dang két tia
hydroxit, nguoi ta con xtr 1y dudi dang két tia PbS, hodc Pbs(PO,),...do d6
chiing t6i ciing tién hanh khéo sat véi cac dang két tia nay va qua trinh nghién
cuu lam tuong ty nhu vé1 Pb(OH),.
- Mau nghién cru anh hudng cia pH dén dang két tua PbS: Dung pipet hit
1ml Pb* chuin 1000ppm dd pha & trén cho vao binh dinh mac 100ml, cho
tiép 10ml dung dich Na,S 1000ppm vao binh dinh muec trén, lic nhe dé phan
ung hét, sau d6 cho thém HNO; hodc NaOH va nudc cat vao dé diéu chinh
pH theo ¥ mudn. Cho hdn hop vao binh tam giac 250 ml va dem lic trong 2
gio. Cudi cung loc dé loai bo két tua bang gidy loc bang xanh, xac dinh chi
trong nudc loc bang phwong phéap dithizone nhu & trén.
- Mau nghién ctru 4nh huéng ctia cac ion: Mdi trudng nude thai sau khi da xir
ly thuong 1a moi truong trung tinh (pH=7). Do d6, khi khdo sat anh hudéng cua

cac ion dén kha nang lang dong va van chuyén cua chi tur cac dang thai PbS va



Pbs(PO,), ching toi tién hanh khao sat & pH bang 7. Dung pipet hat 1ml Pb**
chuan 1000ppm cho vao binh dinh mtc 100ml, cho tiép 10ml dung dich Na,S
1000ppm vao, cho thém mét it dung dich HNOj lodng dé diéu chinh pH dén 7,
lic nhe binh dé phan tng tao két taa hét, sau do cho thém dung dich ion (CI,
S0,%, %, PO,*, CH;COO ™, CsHs0;>) déu c6 ndng dd 0.01M voi thé tich 1an
luot 1a (0,1; 0,5; 1; 5; 10 ml), thém nuoc cét hai 1an va dung dich HNOj3, hodac
dung dich NaOH dé diéu chinh pH va dinh muc dén vach. Hon hop thu dugc
cho vao binh tam giac va lic trong 2 gio roi 1am nhu méu trén.

Mau khao sat anh huong cua pH dén do tan ctia Pby(PO.), va anh
huong cua cac ion thuc hién twong tu mau nghién ctru dbi voi PbS.

Khao sdat anh hwong cua pH moi truong
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Nhu vy, nhin vao d6 thi ta thdy khi dang thai cta chi 1a Pb(OH)s, thi
chi s& ling dong néu pH ludn nam trong khoang (7.5 - 10), mdi truong nudec
s& khong bi 6 nhidm chi. Con néu pH > 10 hodc pH < 7.5 thi chi s& van
chuyén trong mdi trudng nude va phat tin ra moi trudng giy 6 nhiém.

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

Khdo sdt anh hwéng ciia cdc ion dén dj tan ciia Pb(OH), tai pH = 7
lon CI’
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Nhu vay ion Cl” khong lam phat tan chi trong nude gy 6 nhiém.

lon SO,*
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Nhu vay,
lang dong chi.

lon §*

SO,% khong 1am van chuyén ciing nhu it anh huéng dén su
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Két qua cho thdy khi c6 mat ion S* ndng d6 chi ludén < 0.01ppm. Nhu
vay néu trong nudc c6 ion S chi s& ling dong va khéng phat tan ra moi
truong gay 6 nhiém.

lon PO,®
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Nhu vay khi ¢6 mit ion photphat thi ndng do chi tai pH = 8 ludén nho
hon khi khong c6 mit ion nay va nhé hon nhiéu so véi 0.1ppm. Tic 1a khi co
mit ion photphat chi s& ling dong xubng bun va khong bi van chuyén trong
nudc giy 6 nhiém moi trudng. Két qua cho thiy néu cay trong trong ving bi 6

nhiém chi ta bon phan I1an d¢ han ché nhiém doc chi.
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lon CH;COO
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Két qua khao sat cho thiy khi ndng d6 Cit* ting 1én thi ndng do chi

cling ting 1én rat nhiéu, vugt qua ngudng cho phép theo TCVN 2005. Luong

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

nghiém trong. Nhu vay, ion citrat 1am van chuyén manh chi khi dang thai cia

chi 12 Pb(OH),. Néu cac nha mdy san xuat c¢6 lién quan dén chi ma xu 1y duéi

dang két tia hydroxit chi thi phan bun thai khong duoc tiép xuc véi phan

nudc thai cua cdc nha may san xuat banh keo huwong vi chanh, nudc giai

khat....
Anh hwéng déng thoi ciia cdc ion CI', SO,*, S*, PO,>, CH;COO", Cit*
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Nhu vay, ion S% ¢6 mat trong nudc s& quy dinh dang ton tai ctia chi.
Chi hydroxit thai ra sau qua trinh xt 1y s& lang dong duéi bun néu méi truong
nudc khong thay doi. Tuy nhién, thuc té moi truong nude ludn thay déi sé& lam
chi lang dong hodc van chuyén.
Khao sat su chuyén hoéa ciia chi khi dang thai 1a PbS
Khao sat anh huong cua pH
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Nhu vay pH khong gy anh hudng t6i su chuyén hoa cua PbS. Hay noi
cach khac dang két tia nay hau nhu khong gay 6 nhiém cho nguén nuéc khi
pH thay doi.
lon CI’
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Nhu vay tir két qua khao sat ta thidy ion Cl° khong anh hudng téi sy
chuyén hoa cta PbS, khong 1am phat tan chi giy 6 nhiém mdi trudng.
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Nhu vay, ion S0,% khong lam van chuyén chi tur PbS.
lon PO,*
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Nhu vay, chi khong bi van chuyén tir PbS khi c6 mit ion PO,
lon CH3COO
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Khi ¢6 mit ion CH;COO ndng d6 chi ¢6 ting nhung rat it. Su tao phirc
khong bén cia Pb?* voi CH3COO khong da dé chuyén Pb®" vao dung dich.
Nong do chi ting khi ting néng d6 CH3COO™ 1a do can bang tao phtc dich
chuyén mot phan theo chiéu thuan.

lon Cit*
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Nhu vdy su ¢c6é mat cua ca hai ion c6 kha nang tao phirc v6i chi cling
khong thé 1am van chuyén chi trong nudc tir dang thai PbS.
Khio sat sw chuyén héa ciia chi khi dang thai 1a Pbs(PO,),

Khao sat sw anh hwong cua pH
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Tt do thi ta thay trong khoang pH tir 6 — 8 ndng d6 chi 1a thap nhat, do
khi d6 chi ton tai chii yéu & dang it tan nhat 1a Pbg(PO,),. Khi giam pH tir 6
dén 2 thi nong do chi ting dan do nong d6 H' ting, d6 tan cua Pbs(PO,), ting,
vi khi d6 ion photphat chuyén sang cic dang hydrophotphat, cac mudi chi nay
c6 do tan 16n hon. Mit khac néu diéu chinh pH ting tir 8 dén 12 ndng do chi

cling ting dan do néng do OH" ting, khi d6 chi chuyén dan sang dang blumbat



Pb(OH);™ tan. Nhu vay trong khoang pH tir 6 — 8 v&i dang thai 1a Pb3(POy),
thi ndng do chi thap nhat va nho hon 0,05 ppm (dudi mirc giy 6 nhiém moi
truong). Noi cach khac khi dang thai la Pb3(PO,), thi khoang pH an toan
(khong 1am van chuyén chi) 1a 6 — 8.

lon CI

0.06

0.05

0.04

0.03

0.02

N6ng dé chi (ppm)

’\*i——ﬂ

O T T T T T 1
0 20 40 60 80 100 120

Néng dé CI-*10-5 (M)

0.01

Két qua cho thay khi nong d6 Cl” ting, ndong do chi trong nudc giam.
Nong d6 chi khi c6 mit ion C1” thdp hon khi khong c6 mit ion nay. Piéu nay
c6 thé giai thich 1a khi c6 mat ion CI” s& tao thanh hop chat chi clophotphat
(Pbs(PO,)sCl) it tan hon so voi chi photphat nhiéu. Do vay, néu dang thai 1a
Pb3(PO,),, khi ¢6 mat ion Cl trong nudc sé lam léng dong chi.

lon SO,*
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Tuong tu nhu cac dang thai khac, sy c6 mat cia ion SO.> khong lam
anh hudng nhiéu dén nong do chi trong nudc. Su giam cham nong d6 chi khi
ting néng do SO,% nguyén nhén ciing 1a do lyc ion ting dan. Nhu vay, ion
SO,* khong lam van chuyén ciing nhu ldng dong chi khi dang thai 1a Pb(OH),
va PbS.

Khdo sdt sw anh hwong cuia cdc ion co kha nang tao phirc voi chi
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Nhu vay, sy c6 mit cua ion CH3COO™ khong lam léng dong chi ma lam
van chuyén mot luong rat nho chi. Néu moéi trudng nudc ludn chuyén dong
theo dong chdy thi trong khoang thoi gian dai lugng chi cling bi phat tan mot

luong dang ké vao mdi truong.




lon Cit*
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Do thi cho thidy néng d6 chi ting manh khi néng d6 Cit* ting. Néu
ndng do Cit* > 10 (M) thi ndng dé chi > 0,1ppm, vuot qua ngudng cho phép
cua nudc thai cong nghi¢p theo TCVN 2005.
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Két qua khao sat cho thay rang nong d6 chi do dugc trong trudng hop nay gan
gibng v6i ndng do chi khi khao sat anh huéng dong thdi cia cac ion dén dang
thai Pb(OH),. Su bién thién néng d6 cua hai truong hop nay ciing tuong ty
nhau. Nhu viy, khi c6 mit déng thoi cac ion thi ion S* quyét dinh dang ton
tai cua chi. Nghia la, khi c6 mit ion nay thi tat ca cac dang ton tai cua chi déu

chuyén sang dang két tia PbS it tan nhat



KET LUAN

Dé c6 cai nhin khai quat vé kha nang lang dong va van chuyén cia chi
trong moéi trudong nude, ludn vin nay tip trung nghién ctru cac yéu té anh
huong nhu pH va anh huéng cua mot sé ion ¢6 kha ning ton tai trong moi
trudng nude thai thuc té. Cac két qua chinh thu dwoc trong qué trinh nghién
ctru nhu sau:

1. Xac dinh dwoc khoang pH chi ling dong tét nhat (khong bi phat tan) dbi
v6i mdi dang thai: Dbi vi Pb(OH), thi khoang pH khong lam van chuyén chi
1a 7,5-10; véi Pby(POy), thi khoang pH ma né lang dong tot nhat 14 6-8 va gan
nhu khong bi anh huong boi sy bién doi cua pH 1a dang thai PbS.
2. Xac dinh dugc khoang pH chi bi phat tan trong moéi trudong nudc gay o
nhiém moi trudng d6i voi mdi dang thai, cu thé 1a: néu pH cia moi truong
>10 hodc <7,5 thi Pb(OH), khéng con an toan d6i vi méi trudng nita ma bi
phat tan rat manh khi pH giam hodc ting. Di vdi Pbs(PO,), thi chi bi phat tan
khi pH<6 hodc pH>8. Chi khong bi phat tin ra moi truong khi pH thay doi véi
dang thai PbS.
3. Xac dinh dugc mot sd ion anh hudng manh dén qua trinh léng dong cua
chi 1a PO,*, SO,%, va ion S*. lon Cit* 1am van chuyén chi tir dang thai
Pb3(PO,), va Pb(OH), gy 6 nhiém mdi truong nude. Ion Cl” va ion CH3;COO
gdy anh huong khong nhiéu dén qua trinh ling dong ciing nhu van chuyén cua
chi tr cac dang thai nghién ctru.
4. Tu két qua nghién ctru c6 thé ap dung dé danh gia mic do 6 nhiém chi tir
nudc va bun thai cia cac nha may, khu cong nghi¢p qua viéc xac dinh dugc
pH cua nudc thai va cac dang chat thai khac tir nha may, khu cong nghiép do.
Giam thiéu t6i da 6 nhiém kim loai ning 1a mot trong nhitng van dé duoc
toan nhan loai quan tim. Trong khudn kho dé tai chung toi dd budc dau xac
dinh dugc sy anh hudéng ctia pH va mot s ion dén kha nang gay 0 nhiém chi
tr mot s6 dang thai chua duoc xir 1y triét dé trong bun thai cong nghiép.

Trong thoi gian téi ching toi s€ tiép tuc nghién ctru dnh hudng cua céc ion,



cac chat khac dén sy lang dong va van chuyén chi trong moi truong nudc;
nghién ctru voi cac kim loai nang khéc va tién toi nghién ctru doi védi cac mau

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