GIAM THIEU VA LOAI BO KIM LOAI NANG
TU CHAT THAI CONG NGHIEP POC HAI
- NCS. Tén Thét Lang
“Trudng Cdn bo KTTV, TP. H6 Chi Minh
1. Dt van dé
Tit nam 1990, sau hon ba nam thuc hién chinh sach d6i mdi dat nude, nén
kinh t& clia nudc ta bit dau chuyén hudng va phit trién vdi t6c d9 nhanh. Mic du
gip kh6 khin do thién tai va bj 4nh hudng do suy thodi kinh 1€ céia cdc nudc
quanh ving, tc dd ting trudng cda Viét Nam- vin & vi trf cao nhét trong khu vuc
D6ng Nam A (1995: 9,5%; 1996: 9,3%; 1997: 9,0%:; 1998: 5, 8% 1999: 4,6%).

- Trong su phat trién.d6, cdc nganh sin xuit cong nghi¢p déng mdt vai trd quan
, trono trong co ciu kmh te clia dt nude. Téng sén lugng cdng nghlep da tdng t

14. 000 t§ dbng nam 1990 1én 167.095 t§ dong nam 1999. Pén nam 2000 ci nudc
da hinh thanh 64 khu cong nghiép, 3 khu ch€ xuft va 1 khu c6ng ngh& cao nim

" trén dia ban cla 30 tinh; thanh phé ‘tric thude Trung wong véi tong dién tich
, khoang 9.000 ha (chua ke khu cong nglnep Dung Quat 14. OOO ha) ‘Tuy vay, cong
inoh1ep nudc ta nhm chung van & quy mo nho rnay moc cu k¥ va cong nghé sin
" xuflt vAn con lac hau. Chinh vi th€, v&n d& chat thai rin, ma d#ic biét [a chit thai

ddc hai phat sinh tf cd¢c nganh c6ng nghiép s& ludn 1 vén dé .tbm S}_I cua dat nudc,
do con 12 ndi lo va trdch nhiém clia toan xa hoi. :
Ch4t thdi céng nghlep doc ha1 bao gdm nhu’ng chat c6 kha nang gy chay,

nd, &n mdn, ¢6 ddc tinh gy bénh; gay nguy hai cho sttc khde con ngudi hoic sinh

- ra nhitng tac déng x4u cho méi trudng. Trong chit thai doc hai, kim loai ning 12
mot trong nhilng chat thdi ddng chd ¥ nhit, d6 14 do nhitng nguyén nhén sau:

-e MO0t vai kim loai 18t doc mic divné hién hitu & nhitng ndng d6 rat thap,
e Nhitu kim loai d& dang hoa tan trong nwéc, tu’ d6 tham gia nhanh
' chéng vao vongt tuan hoan thie an (tood cham) va khonU bao i quay
- ud lai trang théi ban dau,
i ® Xu’ ly nhu’ng chat tha1 chtta. k1m loal thlrdng pha1 su’ duno nhu’ng
perdng phép khé phifc tap va dit tién. -
Tim hi€u vé nhitng c¢6ng nghiép phét sinh ra chat thal chita kim loa1 ddc

. tinh hoc clia ching va nerng cdng nghé loai bd kim loai tir dong thai l1a mot v1eu
‘ lam rat quan trong va can thlet
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2, Nguon phat sinh klm loa} va 6Qc tinh th cta né

Trong thién nhién, kim loai tn tai dudi nhidu dang va nhigu ndng dd khéac
nhau (bang 1). Kim loai 12 mdt thanh phin quan trong cda sinh vat va hé sinh
théai, né hién hitu & mot ndng d6 nh4t dinh trong te bao s6ng. Thi€u kim loai, mot
s& phan ing sinh hod trono cd thé sinh vat mét can biing, gdy anh hudng dén hoat
dong s6ng binh thudng cilia sinh vAt. Tuy nhién, néu hién hitu & hdng d& cao, ngay



ca nhitng kim loai cén thiét cho sinh vat cling trd thanh chédt doc hai. Vi du nhu’ '
Mn 1a mét chét rat quan trong d6i vdi hoat dong ciia enzym nhlrng lai sinh ra
bénh Parkinson (benh man tinh vé& hé than kinh lam cho céc o b1 rung va. yeu)j
khing ton tai & nong as cao. ..

Béng 1. Nong d6 kim logi trong nutéc bién =
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Ngudn: Hand book of Chemistry and Phjziics CRC Press, Bébd Raton, 1990.

_ Nhitng c6ng nghiép c¢6 nhitng sin pham chita kim loai nhu khai khoéang,
luyén kim, hay nhlrng cong nghiép st dung kim loa1 1am ch4t xidc tdc nhi cdng
nghiép dudc, gidy, thudc da... 1 nhitng nganh céng nghiép tao ra nhiéu kim loai
‘nhit (bang  2).

DBé€ gidm lugng k]m loa1 phét sinh tif qué trinh $4n xu4t, hién nay ta 6 thé
st dung nhu’ng chét xdc tdc khong chtta kim loai hoac kim loai dudgc. dwa vao qué -
trinh san xudt dusi dang nhiing hdp chat ¢6 lién k&t hoa hoc chit chg, vi th€ kim -
loai kh6ng phét sinh ra & dong thai sau qua trinh san xuit. Poc tinh hoc clia mét
vai kim loai théng thudng duge d& cap (bang 3). Trong bang nay ta tim thiy gla‘
tri ngung (Threshold Limiting Values - 1a gla tri mia trén gié tri d6; kim loai tr§
thanh chat ddc hai) va dnh hudng cua mdt s6 kim loai 1&n sinh vat, ' ’



.Bdng .. 2.Nhiing c6ng nghiép phat sinh ra kim loai

‘Md.va luyén kim~ -~ A S, , Cr Cu Hg, Pb, Se, 7Zn
Son va thu€c nhudém Cd, Cr, Cu, Pb, Hg, Zn
Thudc tri sdu As, Hg, Pb, Se
Dién va dién t Cu, Se
In. - - As, Cr, Cu, Pb, Se
Ma kimloai - © Cd, Cr; Cu, Pb, Se
Hoé hoc Cr, Cu, Pb, Hg
Thuéc nd o As, Cu, Pb, Hg
| Cao - su va plastic Cu, Hg, Zn,
Pin B Cd, Pb, Ag, Zn
Dudc phim As, Hg
Dét nhudm Cr, Cu
DAu va than d4 - As, Pb
Gidy va bot gidy . . Hg
Thudc da Cr
Phén bén cd

Ngudn: Nemerow, 1991,

Bang  3.Kim loai, gi4 tri ngudng (TLV) va doc tinh cda né

Kim loai | Gi4 trj nou’()‘ng Anh hudng
: (mO/mB) '
Al 2,00 Géy bénh (Alzheimer)
cd - 0,05 | Phd hity mang (€ bao, phéi, than, gay 61 mua, ung thy
Cu 1,00 Ph4 hity mang 1€ bio, gdy dimita
Cr < | 0‘50‘ Lo ‘Gay stiing t8y; 6i mifa (& hod tm 6: gdy ung thu‘)
| Fe | .. ..1,,()0, | Gay sung tay, 6i mita., .
R S Gay su’nv 01 mifa, Uha hu/ he thono than kmh, gan than .
zHg S8 j;Q,lO,;f!.‘_ T ‘
V o Gay 01 rmra
Z,n R e :‘,”» LR

Ngudn: Regzstry of Toxic E‘_‘fecz‘s of Chemical Substances, 1987,

Banc 3 chotd thay gla tr1 nou’ang cua kim Ioa1 rat thap, dac blet vGi 2 kim
loai- thuy nghn va Cd, do 1a nhu’ﬂg klm 10a1 thufdng du'dc xep dtmg dau troncrv

nhitng: klIIl loa1 600 hal

3 Su’ dung phu'ong phap( tr,ch ly 6e loa1 bo kim Ioal tu’ chat thal ran doc hai

- Kim loai thudng t6n tai trong ch4t thai rén d6c hai do su h&p phu trén be
mat chét hitu ¢d va v6 cd hoac hién dién du6i dang fmudi v6 cd kh6ng hoa tan nhu
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CdCO3, Cus(PO4),, PbS. Qua trinh trich ly d€ loai bd kim loai ra khéi chit thai

rin céng nghiép doc hai gbm 3 budc nhu sau (Hinh  1): o
e Chuyen kim loai tit chét thai rdn sang pha 10ng, . : e
- Phén téch pha rin va 1éng dé 10a1 bd kim loai ra khéi pha Tén,

e X 1y kim loai § pha 1dng, 1am sach va tai sit dung pha léng. - .

Dung mo6i trich ly | o 'vPh'a ran khong chuaklm loal

Chift thai rén
| | L5vh3 T
ﬁiotﬁi};nl Phén tich pha
chita kim loai et | y rén- 16ng
A
'Tai s dutig R
chét trich Iy . ~ Phaldng
| . L.0ai bo " chtta kim loai

kim loai~  |¢—vo—1

Nu’écthéi.w,' ‘ |

~ STl Bunchu‘aklmloal T S

- Hinh 1 SG dO b1éu ﬂu cbng nghé trich ly kim loai tir chﬁt thal Tan doc haJ

De tnch 1y kim loa1 tir chat thai rén, thong thu'dng ngudi ta su dung ha1 loai
' dung mdi: acid va phu'C chét. Acid cung cép proton cho kim loai trong chét thai
ran hoac hoda tan mubi k1m loai khong hda tan. Nhu’ng proton nay cd thé dudc
cung cap tryc’ tlep b3i them vio mot ac:1d manh nhu' HCI HNO3, H’)SOA, hay
proton duge tao ra gidn tlep béi tac dung cdla vi sinh vat. Vi du, “acid H’)SO4 cé
thé tao ra boi stf oxy héa nhitng hop chit ¢6 luu huynh bdi loai Thiobacﬂh (Wong
va Henry, 1988, Doddema et al., 1987) nhitng acid hu‘u co manh nhu ac1d oxalic,
acid citric ¢6 thé tao thanh t nam (Burgstaller and Schmner 1993), con nhiing
acid y&u nhu acid 1atic, ac;d acenc co the tao thanh trong qué tnnh phan huy ky
khi (Schlegel 1993). - | :
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Tnch ly kun 10a1 bang cach thém vao nhitng phiic: chat dtfa trén cd s3 41

- _1u’c cao-cia phu’c chat d6i v6i kim loai. Kim loai h&p phu trén bé mit cia chat thai

';:-'ran hay . nhu'ng muo1 kim loai khong tan sé duge hoi tan trong phitc chat. Nhiing
- phic chat thtidng dugc ap dung dé& trich Iy kim: loai 1& Ethylene Diamino Acetic
’ A01d (EDTA) hay Nitro Tri Acetic Acid (NTA). '

Nhiéu nghién cdu da thyc hién trong viéc trich ly‘*klm loal U,I blin ¢6ng
ranh vd1 nhu’ng acid kh4c nhau (bdng 4). ‘ :

Bang 4, Hteu sut trich ly clia kim loai nang t biin ¢6ng ranh

A01d U dung Hiéu suft trich ly (%)

Cd Cu Pb Zn
0,5 M acetic acid €5) 40 0 5 25
‘HCLpH15 (2 | - 1090 0-70 - 5-100 50-90
HCLpH1,5  (3) | ~ 80-100 80-100 40-100 | ...100
HCLpH1 = @ | . 90 . 50 - 90
HCLpH1 (5" 2290 2-90 30-100 150-95
H,SO; - - (6) 10-70 <2 10-15 35-70
1,804, pH 1,5 (7) - 50-75 50-60 80-95
HSO4,pH 1,5  (8) 95-99 - 8-10 35-65 50-99

Nguon (1) Olier and Cal ey, J 976 (2 ) Bloomfield and Pruden, 1 975
" (3) Wozniak and Huang, 1982. (4) Jenkins, 1981. (5) Ried, 1988.
- (6) Rulkens et al., 1 989 (7) Tyagi, 1988. (8) Lo, 1990

Bang 4 cho th&y hiéu sust trich ly cfia b6n loai kim loai Cd, Cu, Pb, Zn véi

. nhiing acid kh4c nhau & pH khic nhau. Hiéu suft trich ly thay d&i trong mot

khoéng rong bdi su’khéc biét trong thanh phén ctia bln, phucng phap tién xt Iy
bin va didu kién trich ly. Pigu kién trich ly bao gom thdi gian trich ly, ndng do
dung dich:trich ly, ndng 5 chat rén, t6c d va phudng phap khudy .tron, d6 1a
nhlIng thong so tr1ch 1y, quan, trong Hleu suat trich ly va toc do trlch ly thtidng cao
g gid tri pH thap R

.. Ngoai phu’dng phap tnch ly su dung acnd va phu’c chat trong mot s tnrdng
hdp 6 thé st dung dung dlCh k;tem lam dung dlCh tnch ly. Phu’dng phap nay
thudng, dlrdc Ung dung Vi nhu'ng chat thai rén hitu cd Tal nhu’ng pH cao, miin
dugc hoa tan dan dén. su‘ hoa tan cua klm loal ning [18] do do ta co the phan
tach kim loa1 jaid dong chat thai,

Trong sd dd cong nghe 1ca1 bo kml 10a1 tu’ chat tha1 ran doc ha1 (Hinh 1) ta

con thay mot cong nghe khong kem phan quan trong Ia 1oal bo klm loa1 t dong
chat 1ong 6] day ta ¢ thé s dung céc phuong phap nhu:
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e K&t tia: kim loai s& dugc ket tiia dudi dang mudi biing cdch thém vio
dung dich kim loai mdt s8 Iugng ion 4m (OH', S, CO5>), sau d6, mudi
chita kim loai s& dugc loai bé ra khéi dong théi biing phucng phép loc,

‘e COt trao d6i ion: kim loai s& dudc gift lai trén be ma“t nhu'ng hat nhu‘a
trao d&i ion, ;

e Dién héa: thudng dugc st dung dé téch nhu’ng k]m loa1 co g1a tn (Au
Ag) ra khéi dong thai va tdi st dung ching, L

o Phuong phdp sinh hoc: loc sinh hoc (trickling fﬂter) thufdng du’dc it

~dung dé loai bd Cu, Pb, Cr va Zn. Tio cung dudc suf dung dé€ hédp thy
kim loai véi hiéu suéitkh4 cao, - , :

¢ Théim th&u ngudc (reverse osm051s) kzm 10a1 b1 g1u’ lai bdi 1 mang bén
tham. ‘ ' - :

4, K&t luin

-~ Kim loai ¢6 doc tinh cao va dé dé‘ng di vao thidc-in, gay nén nhitng triéu
ChlIIlg ngd doc nhu sung tdy, 61, mita néu chung ton tai & nong do thap, lam suy
gidm chitc ning va ph4 hoai phéi, gan, than néu ching xuét hién & ndng d6 cao.
Do d6, gidm thi€u-va loai b3 kim loai ning ra khéi dong théi 13 mdt viéc 1am rat
thiét thue d€ bio vé sdc khde cua cong dbng va lam ‘trong sach méi trutng. Trudc
ti€n, kim loai can duge loai bd ngay tai qué trinh s&n xuft bing cdch: thay d8i, cai
ti€n quy trinh cong nghé, s& dung nhitng c6ng nghé tién t1en khoéng st dung kim
‘ loai trong qué trinh $4n xu#t hodc khong phit sinh kim 10a1 trong dong thai. Trong
trudng hgp kim loai vin cdn trong dong thai, cin phaz loai b3 ching trudc khi thai
ra moi trudng, ddm bdo khi dén méi trudng, ndng d6 kim loai & dll'dl gid tri
ngudng. Lya chon cong nghé nao d€ loai bé kim:loai ra khdi dong thai tuy thudc
vao dic tinh dong. théi, loai kim loai, ndng d6 kim loai, cdc loai. chét thai khac
trong dong thai, yéu ciu xit Iy va céc phuong tién xit 1y cda nha mdy. Khong phét
sinh kim loai trong dong thai, dé 12 m6t muc tleu cin phéi dat dlro'c dé bao v€.moi
trudng va sUc khée cia chiing ta. ‘
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