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CHU'ONG 6
NHU CAU OXY HOA HOC

6.1 GIOI THIEU CHUNG

Chi tiéu COD dwoc dung dé xac dinh ham lwgng chét hivu co cé trong nwéc thai sinh
hoat va nwéc thai cdng nghiép. COD la lwong oxy can thiét dé oxy hoa chat hiru co
thanh CO, va H,O duéi tac dung clia cac chat oxy héa manh. Phuong trinh phan (rng
oxy héa cé thé biéu dién don gidn nhw sau:

CnHaObNg + (n + a/4 - b/2 - 3/4c) O, > nCO, + (a/2 - 3/2¢)H,0 + cNH3 (6-1)

Trong thwec t& hadu nhw tAt ca cac chéat hivu co déu bi oxy hda dwéi tadc dung cla cac
chat oxy héa manh trong méi trwong acid. Amino (s oxy héa -3) sé chuyén thanh
NH3-N (phwong trinh 1). Tuy nhién, nito hiru co cé sb oxy héa cao hon sé chuyén
thanh nitrate.

Khi phan tich COD, cac chat hiru co' s& chuyén thanh CO, va H,0, vi du ca glucose va
lignin déu bi oxy héa hoan toan. Do dé, gia tri COD Ién hon BOD va c6 thé COD rat Ién
hon nhiéu so v&i BOD khi mau chiva da phan nhirng chat khé phan huy sinh hoc, vi du
nuwdc thai gidy cé COD >> BOD do ham lwong lignin cao.

M6t trong nhirng han ché chi yéu cia phan tich COD |a khéng thé xac dinh phan chéat
hiru co c6 kha nang phan hady sinh hoc va khdng cé kha nang phan hdy sinh hoc. Thém
vao dé phan tich COD khéng cho biét tbc dd phan hiy sinh hoc cia cac chét hiru co co
trong nwéc thai dwoi diéu kién tw nhién.

Uu diém chinh cGa phan tich chi tiéu COD Ia cho biét két qua trong mét khoang thoi
gian ngan hon nhiéu (3 gi®) so v&i BOD (5 ngay). Do dé trong nhiéu trwdng hop, COD
duwoc dung dé danh gia mirc dd 6 nhiém chét hiru co thay cho BOD. Thuéng BOD = f x
COD, trong d6 f 1a hé sé thwc nghiém.

6.2 CAC PHIPONG PHAP PHAN TiCH COD DA DUNG

Nhiéu chét oxy héa héa hoc da dwoc dung dé xac dinh nhu cau oxy héa hoéa hoc cla
nwdc bi 6 nhiém. Nhiéu nam trwdc day, dung dich KMnO, dwoc dung trong phan tich
COD. Mtrc dd oxy hoa do permanganate thay dbi theo nhitng loai hop chat khac nhau
va mirc dd oxy hoa thay ddi dang ké theo ndng dd cac tac chat st dung.

Gia tri COD xac dinh bang phuwong phap nay ludn ludn nhd hon nhi‘éu so voi BODs.
Diéu do chirng té rang permanganate khong thé oxy héa hoan toan tat ca cac chat hiru
co co trong nwéc phan tich.

Ceric sulfate, iodate kali, va dichromate kali la nhirng chét oxy hoa da dugc dung trong
phan tich COD. Trong dd, dichromate kali la chat oxy hoéa thich hop nhat vi dichromate
kali c6 kha nang oxy hoa hoan toan hau hét cac chat hiru co thanh CO, va nwéc. Vi tat
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cd cac chat oxy héa ddiu dung véi lwong dw nén can phai xac dinh lwong con thira.
Sau khi phan &ng két thic dé tinh toan lwong chéat oxy héa that sw da dung dé oxy hoa
chéat hiru co. K2Cr,07 la chét rat d& xac dinh béat cir lvong dw con lai nao (du nhd) sau
phan ng. Do d6, K,Cr,O7 chiém wu thé hon nhiéu chat oxy hda khac.

K2Cr,07 c6 thé oxy hoa hoan toan chat hitu co trong méi trwdng acid manh va & mét
nhiét d6 xac dinh. Cac chat htru co de bay hoi ¢6 san trong mau hoac tao thanh trong
qua trinh phan hudy dé dang bi that thoat nén qua trinh ngwng tu hoan Iwu rat can thiét.

MGt s6 chat hivu co, dac biét la cac acid béo phan ti lwgng thap, khong bi oxy hoa néu
khéng cé chat xuc tac. Ag+ la tac nhéan xuc tac rét hiéu qua duwgc dung. Cac
hydrocacbon thom va pyridine khéng bi oxy hda trong diéu kién thi nghiém.

6.3 PHAN TiCH COD BANG K:Cr,0;

KoCr,0O7 1a hop chét twong dbi ré tién va cé do tinh khiét cao, sau khi sy & nhiét do
103°C, c6 thé dung dé pha dung dich ndng dd 1N chinh xac bang cach can va pha
lodng trong mét thé tich thich hop. KoCr,O7 la chat oxy héa manh trong méi trwéng acid
manh. Phuong trinh phan (rng tbng quét cé thé biéu dién nhw sau:

A
C,H,OpN. + dCr,07* + (8d + ¢)H* > nCO, + (a + 8d - 3¢)/2 H,0 + cNH," + 2dCr** (6 - 2)
Trong dé
d=2n/3 +al6-b/3-cl2
Phwong phap phan tich mau c6 COD cao

Trong bat ky phwong phap xac dinh COD nao, chét oxy héa phai con dw sau phan (rng
dé dam bao cac chat hiru co bi oxy hdéa hoan toan.

Do d6 phai co mét lwgng thich hep chat oxy hoa con thira sau phan tng déi voi tat ca
cac mau, ttr d6 méi xac dinh dwoc lwgng thuwe sw da tham gia phan ng.

Hau nhu tat ca cac dung dich clia cac chét khir déu bi oxy hda dan dan béi oxy khéng
kbi hoa tan vao dung dich trir khi mau dwoc bao quan khong tiép xuc véi khéng khi. lon
Fe* 1a tdc nhan khtr hiéu qua cltia dichromate. Dung dich chira Fe** dwoc pha tir
Ferrous Ammonium Sulfate (FAS) khéa tinh khiét va bén virng. Tuy nhién trong dung
dich, Fe** bi oxy hda dan dan béi O, do dé can phai chuén bj lai méi khi st dung. Phan
ing gitka FAS va K,Cr,07 dwoc biéu dién nhw sau:

6Fe”* + Cr,077 + 14H" > 6Fe®* +2Cr*" + 7H;0

Ma3u trang
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Ca phan tich COD va BOD dwoc dung dé xac dinh lwgng oxy can dé oxy héa cac chat
hiru co cé trong mau. Phép phan tich phai bdo dam két qua gia tri COD clia mau khéng
bi anh hwéng cla bat ky ngudn chat hiru co ndo khac gay ra. Vi vay mau trang can
duwoc xac dinh trong cac thi nghiém COD va BOD.

Chi thi

Dién thé oxy hda khir thay dbi rat nhiéu tai diém dirng cla tit ca cac phan rng oxy hoa
khtr. Nhivng bién dbi nay cé thé nhan biét d& dang bang dién thé ké. Ngoai ra ciing cé
thé st dung chi thi oxy héa khir d& xac dinh diém dirng ctia phan &ng. Ferroin & mot
chi thi httu hiéu ding dé& nhan biét phan trng da két thic khi tt ca Fe** da bj oxy hoa
hoan toan. Khi d6 mau xanh ctia Cr** sinh ra do qua trinh khir Cr,O;* chuyén thanh
mau nau doé.

Tinh toan

(Vmﬁu tring & 150 ~ Vmﬁu do) X 3 X 0,1 x 8000

mau trine § nhiét 6 phone

COD =

mL mau phan tich

(A -B)x M x 8000

COD =
mL mAiu phén tich

Phwong phap xac dinh mau COD thap

Phwong phap trén dung véi mau cé COD > 50mg/L. Bdi véi nhivng mau cé COD < 50
mg/L can phai dung dung dich K,Cr,O7 lodng hon dé cé thé xac dinh chinh xac hon
lwong K2Cr,07 cho vao va con thira sau phan rng. Diéu quan trong phai cha y la ti 1&
thé tich H,SO4 dam déc: téng thé tich (mau + dd K,Cr,07) = 1:1. Néu ti 1& nay nhd hon,
nang lwong oxy héa cla dung dich sé gidm dang ké, trai lai lwong dichomate tiéu ton
cho mau tréng sé thira.

Phwong phap lam giam lwong chat thai doc hai

Giam thé tich mau + tac nhan héa hoc st dung
Tré ngai cta cac chat vé co
MGt s6 ion v6 co' cb thé bj 6xy hda dwdi diéu kién thi nghiém COD va gay sai s6 thiva
rat Ion. CI" la mét trong nhirng ion gay sai s6 I&n nhat cho thi nghiém COD:
6CI" + Cry07% + 14 H" > 3Cl, + 2Cr** + 7TH,0
Khac phuc bang cach dung HgSO4
Hg* + 2CI' < HgCl, (B2 = 1,7 x10™)

Nitrit bi oxy héa thanh nitrate ciing gay ra sai s6 COD. Khac phuc bang cach thém
sulphamic acid vao dung dich dichnmate.
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