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GREEN EYE ENVIRONMENT

CHUONG 7
SAT & MANGAN

7.1 GIOI THIEU CHUNG

Ca sat va mangan déu gay anh huwdng dang ké dén viéc cap nuwdc, dac biét déi voi
nguon nwdc ngam. Mot sé ngudn nudc ngam khong chtra sat va mangan nhwng moét
sb khac lai ludn chira lvong dang ké. Piéu nay chi cé thé giai thich dwoc trén co s&
hda vé co.

Fe ton tai trong dat va khoang chét cht yéu dwdi dang oxyt sat (I1l) khéng tan va pyrit
sat (FeS,). O mot sb noi, sat tdn tai dwoi dang FeCOs it tan. Vi nwéc ngam thuwong
chra mét lwong dang ké CO,, FeCOs c6 thé bi hoa tan theo phwong trinh phan ¢ng
sau:

FeCO3 + CO, + H,O > Fe?* + HCO3™ (1)

Phan tng nay khong xay ra ngay ca khi ham lvgng CO, va FeCOs; cao néu co mat oxy
hoa tan. Tuy nhién, trong diéu kién ky khi, Fe** bj khir thanh Fe?* mét cach dé dang.

Mangan ton tai trong dat chli yéu dwéi dang MnOy, rat it tan trong nwéc co chira CO..
Dwéi dieu kién ky khi, MnO- bi khtr thanh Mn?*

S&t va Mangan ton tai trong nguén nwéc do sw thay dbéi diéu kién méi truéng dwdi tac
dung clia cac phan rng sinh hoc xay ra trong cac trwéong hop sau:

1. Nwéc ngdm chira mét lwong dang ké sat hodc mangan hodc ca sat & mangan sé
khéng chL’Pa OXy hoa tan va c6 ham lwong COB2B cao. Sat va mangan ton tai dwoi
dang Fe?* va Mn?*. Ham lvong CO. cao chirng t6 qua trinh oxy hoa cac chét hiru
co dwdi tac dung cla vi sinh vat da xay ra va néng d6 oxy hoa tan bang khéng
chirng té diéu kién ky khi da hinh thanh.

2. Giéng nudc tot co ham lwgng sat va mangan thap. Néu sau do chat lwong nuwéc
khong tot, chieng t6 chat thai hiru co thai ra mat dat & khu vuc gan giéng nwoc da
tao ra méi trwong ky khi trong [6p dat.

3. Trén c& s& nhiét dong hoc, Mn (IV) va Fe (l1l) Ia trang thai oxy hoa bén nhat cua Fe
va Mn trong cac nguon nuwéc chira oxy. Do do, chung cé thé bi khir thanh Mn (I1) va
Fe (1) hoa tan chi trong méi trwdng ky khi.

4. Nhirng nghién ctu gan day cho thay rang moét sb vi sinh vat cé kha nang st dung
Fe (lll) va Mn (IV) lam chét nhan dién t& cho qua trinh trao dbi chat duwi diéu kién
ky khi d&n dén s hinh thanh cac dang khir Fe (I1) va Mn (Il). Nhw vay, vi sinh vat
khéng chi tao ra méi trweng ky khi can thiét cho qua trinh kh&r ma con cé kha nang
khir trwc tiép Fe va Mn.
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Qua trinh oxy hoa pyrit séat (FeS;) khong tan ciing la nguyén nhan tao ra méi trwong ky,
khi va sw hinh thanh sulfat sat hoa tan:

2 FeS, + 70, + 2H,0 > 2 Fe?" + 480,42 + 4H" (2)
7.2 Y NGHIA MOI TRUONG CUA Fe VA Mn

Nwédc chira sat va mangan khéng anh hwédng dén sirc khde cta con ngudi. Nhirng
nguén nwéc nay khi tiép xac véi oxy khong khi tré nén duc va tao cdm quan khéng tbt
doi véi ngwdi str dung do sw oxy hoa sat va mangan thanh Fe (lIl) va Mn (V) ton tai
dwéi dang két tia keo. Téc dd oxy héa cham va cac dang khir co thé tdn tai trong nwéc
da suc khi trong mét khodng thdi gian nhét dinh. Diéu nay dac biét dung khi pH < 6 ddi
v&i qua trinh oxy hoa sat va pH < 9 déi véi qua trinh oxy héa mangan. Thém vao do,
sat va mangan c6 thé tao thanh phirc bén véi cac hop chat humic trong nuwéc. Toc dod
oxy hoa gia tadng dwéi tac dung clia mét sb chat xuc tac vé co hodc do hoat déng cua
céac vi sinh vat. St va magnan cé mét trong nwéc sé lam vang 6 quan &o, anh hudng
dén hé théng cap nwéc do sw phat trién cla vi khuin oxy héa sat. Sat cling gay mui
tanh cho nguén nwéc du néng d6 rat nhd. Do d6 tiéu chuan dbi véi nwée cép 1a < 0,3
mg Fe/L va < 0.05 mg Mn/L (U.S. Environmental Protection Agency).

7.3 PHUONG PHAP XAC DINH

C6 nhiéu phwong phap xac dinh st da dwoc ap dung. Phuong phap két tha duoc st
dung khi lwong sat co trong méu kha cao, vi du trong trwong hop nwéc thai cong
nghiép. Tuy nhién, trong nwéc cdp ham lwong sat nhé nén phwong phap so mau thich
hop hon. Uu diém chinh cta phwong phap so mau la rat dac trng cho ion can xac
dinh va it phai x& ly so bd mau. Ngoai ra, cling cé thé xac dinh sat bang phwong phap
hap phu quang phé nguyén tur.

Phwong phap Phenanthroline

Phwong phap Phenanthroline la phwong phap tiéu chuén thich hop dé& xac dinh lwong
sat co trong nuwéc trir khi mau c6 chira phosphat va kim loai ndng. Phuo’ng phap nay
dwa trén d&c tinh cta 1, 10-phenanthroline c6 kha nang két hop voi Fe?* tao thanh
phirc cé mau dé cam. Mau tao thanh dwoc do bang quang phd ké.

Thwdng mau phan tich tiép xuc véi khéng khi nén mot phén,Fe (I) bi oxy hoa thang Fe
(1) va ket tia dwdi dang Fe(OH)s. Trong thi nghiém nay nhat thi€t toan bd sat co trong
mau phai & dang hoa tan. Do do, lwong HCI dam dac cho vao mau nham hoa tan
Fe(OH)s

Fe(OH); + 3H* > Fe* + 3H,0 (3)
Vi 1, 10-phenanthroline chi tao phirc véi Fe (Il), tat ca sat & dang Fe (lIl) phai dwoc khiv

thanh Fe (Il). Hydroxylamine dwgc dung lam tac nhan khir, phwong trinh phan (rng xay
ra nhw sau:
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4 Fe (II) + 2 NH20H = 4 Fe (1) + N2O + H,0 + 4H* (4)

3 phan t& 1, 10 - phenanthroline sé ké hop véi 1 phan t&r Fe** dé& tao phtrc theo
phwong trinh phan rng sau:

Dé loai trr &nh hwdng clia phosphat va kim loai néng, acid héa mau bang HCI va trich
Fe vao diisopropyl-ether triwé'c khi cho chi thi phenanthroline.

Phwong phap xac dinh Mangan

Trong thuwc té k§ thuat méi trwéng, mangan chd yéu lién quan dén nguén cap nuéec.
N6ng doé mangan it khi vwot qua vai mg/L, do dé phwong phap so mau la phwong phap
thich hop nhat. Phwong phap so mau theo “standard Methods” phu thudc vao sy oxy
héa Mangan & trang thai oxy héa thap thanh Mn"*, khi d6 sé hinh thanh mau rét ré cda
ion permanganate. Mau tao ra ty I& thuan v&i ndng d6 cla mangan trong mot khoang
dao déng cho phép thich hop véi dinh luat Beer va do bang quang phd ké. Clorua sé
anh huéng dén két qua thi nghiém do tinh khir clia CI" trong méi trwéng acid. Ngoai ra,
ciing c6 thé xac dinh Mn bang phwong phap quang phd hap phu nguyén te.

Phwong phap Persulfate

Phuwong phap Persulfate la phwong phap thich hgp dung trong phan tich chi tiéu Mn vi
khéng can phai xt ly mau truéc dé khac phuc anh hwéng cta CI. Ammonium sulfate
thwérng dung lam tac nhan oxy héa. Vi ammonium persulfate bj giam chét lwong trong
qua trinh trir nén can phai 1am lai chuan déi véi mdi loat mau do.

Anh huéng ciia CI c6 thé khac phuc béng cach thém Hg* dé tao phirc HgClo. Vi héng
s6 bén ctia HgCl, B = 1.7 x 10", ndng do6 cta CI” gidm dén mirc do thap nén khdng thé
kh(r ion permanganate.

Sy oxy hda mangan & trang thai oxy hoa thdp hon thanh permanganate dwdi tadc dung
cla persulfate doi hdi co6 mat chat xuc tac Ag*. Phan &rng xay ra theo phwong trinh sau:

2Mn?* + 58,052 + 8H,0 > 2MnO,4~ + 10S04% + 16H" (6)

Mau do ion permanganate tao ra bén trong vai gi’ voi diéu kién nwéc cat co cha lwgng
tot va mau dwoc bao quan khong bi nhiém bui tir khong khi.

7.4 'NG DUNG CUA SO LIEU Fe VA Mn

Khi khao sat nguén nwéc méi, dac biét 1a nwéc ngam, viéc xac dinh sat va mangan cé
y nghia quan trong. Ty |é sat va mangan la théng sb xac dinh phuong phép x& Iy ciing
nhw lwong chat hiru co ¢é trong nwédc. Hiéu qua cla tivng don vi xir ly dwoc danh gia
dua trén két qua phan tich Fe va Mn. Chi tiéu nay ciing gidp giai quyét cac van dé vé
hé théng phan phdi khi vi khuan oxy héa sat ton tai trong dwérng éng.
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Qua trinh an mon dwong 6ng bang sat va thép la nguyén nhan tao ra “nudc do” trong
hé thong phan phoi. Do d6, phan tich chi tiéu sat giup danh gia mirc d6 an mon va tim
phwong phap khac phuc.
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