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Toém tit. Kali hydro phthalate (KHP) duoc dung lam chat chuan d€ xac dinh nhu cau oxi hda hoc (COD)
bang phuong phap dun hdi luu kin — tric quang (phuong phap trac quang). Ngoai KHP, ¢6 thé st dung
axit oxalic cho muc dich nay. Sau khi dun hon 30 phut ¢ 150 °C trong mo6i trieong H2S504 chita AgaSOs,
K2Cr207 s€ phan ting hoan toan véi H2C204 theo ty 1& mol 1:3. Nhu cau oxi hoa hoc ctia H2C20s da xac
dinh bang thuc nghiém hoan toan triing khép véi gia tri nhu cau oxi ly thuyét ctia hop chat nay 1a 16,0
mg O2/mol H2C20s. Nhu cau oxi héa hoc trung binh ctia hai mau nuwéc song xac dinh bang phuong phép
tric quang v6i hai duong chuan duing KHP va axit oxalic khong khac nhau vé mat thong ké. Nhu vay,
c6 thé stt dung axit oxalic lam chat chuan d& xac dinh COD bang phuong phap da néu.
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Abstract. Potassium hydrogen phthalate (KHP) is used as a standard to determine the chemical oxygen
demand (COD) with the closed reflux-colourimetric method (colourimetric method). Besides KHP, it is
possible to utilize oxalic acid for this purpose. After boiling at 150 °C for more than 30 minutes in H2504
containing Ag250s, K2Cr207 reacts completely with H2C2O4 at a molar ratio of 1:3. The experimentally
determined chemical oxygen demand of H2C204 coincides with its theoretical value at 16.0 mg Oz/mole
H2C204. The average COD values of two river water samples, determined with the colourimetric method
by using KHP standard and oxalic acid, are not statistically different. Oxalic acid can be used as a
standard to determine COD with the colourimetric method.
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1 Mo dau

O nhiém chat hitu co ¢ thé lam suy thodi
nghiém trong chat lwong cac ngudn nuwde. D& danh
gia tinh trang 6 nhiém hitu co ctia cdc ngudn nudc,
bén canh viéc phan tich riéng mot s6 chat hitu co
cu thé, thuwong phai xac dinh cac théng so lién quan
dén nhu cau oxi ctia mau nuéc dé danh gia chung
mttc d6 6 nhiém chat hitu co. Trong d6, nhu cau
oxi hda hoc (chemical oxygen demand, COD) la
thong s6 chdt lugng nude quan trong thuong duwoc
dung d€ danh gia 6 nhiém chat htu co ctia nhidu
loai nwdc nhue nwde mat, nwde thai, nwdc ri rac...

Theo ISO 6060, COD la lwgng oxi tuong
duong voéi lugng chdt oxi hoa kali dicromat phan
tng véi cac chat tan va chat lo ling trong mét don
vi thé tich nwdc, bun tram tich & mot diéu kién xac
dinh [1].

COD thuong dwogc xac dinh dwa trén viéc
oxi héa chat httu co va mot s6 chat khir vo co trong
mau nudc bang cach dun véi hén hop KoCra0,
H2S0: dac va AgzS0s ¢ 150 °C trong 2 gio. Luong
K2Cr207 con lai sau phan ting dugc xac dinh bang
cach chuan d6 véi dung dich chuan mudi Mohr
hodc bang phuong phép trac quang & budc séng
420 nm d8i v6i mau c6 COD thdp hon hodc bang
90 mg/L, hodc ¢ 600 nm vdi cac mau c6 COD tir 100
dén thdp hon 1000 mg/L [2]. Qua trinh oxi hoa c6
thé thyrc hién bang cach dun hdi luu hdn hop phan
tng trong hé ho hodc hé kin. Khi st dung phwong
phap dun hdi luu kin két hop phuong phap tréc
quang (viét tat la “phuong phép trac quang”),
COD ctia mau duoc xac dinh dua vao phuong
phép duwong chuan. Kali hydro phtalat (CsHsKOs,
KHP) duoc dung dé chuan bi cac dung dich COD
chuan [2, 3].

Cho dén nay, KHP la chat chuan duy nhat
duoc stt dung dé xac dinh COD bang phuong phap
trac quang. Chuing t6i khong tim thdy nghién ctu
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da cdng bo nao dé xuat cac chat chuan khac dé thay
thé cho KHP trong qua trinh xac dinh COD.

Vé nguyén tic, hoan toan c6 thé lya chon
thém mot s6 chat chuan COD khac dé€ st dung thay
cho KHP. Cac chdt nay c6 thé la cac chat hitu co bi
oxi héa hoan toan trong diéu kién phan huy mau
ctia phurong phép trac quang va phai théa man cac
yéu cau cua héa chat dung lam chat g6c (primary
standard) trong phan tich héa hoc [4]. Véi cac tiéu

chi da néu thi c6 thé str dung axit oxalic.

Axit oxalic la mot axit hitu co, ¢é dang tinh
thé mau trang. Tinh thé axit nay c6 thé ton tai ¢ hai
dang, dang khan (H2C204) va dang két tinh ngam
nude (H2C2042H20). Axit oxalic ¢6 thé bi oxi hda
hoan toan trong diéu kién dun phan huy cua
phuong phép trac quang [5]. Ngoai ra, hop chat
nay con thoéa man cac yéu cau ddt ra d6i voi cac
chdt gdc [4], nén thuong duoc st dung dé€ pha
dung dich chuén trong phwong phép chuan d6 axit
bazo va chudn d6 oxi hda khtr. Trong diéu kién bao
quan thong thuong, H2C20+2H20 khong hat am,

khong mat nuwde két tinh va bén vé mat hoa hoc.

Nhim muc dich mo rong kha nang Iwra chon
chat chudn d€ xac dinh COD béang phuong phép
trdc quang, nghién ctru nay tap trung khao sat mot
s dic diém ctia phan tng oxi héa H2C20s bang
K2Cr207 trong moi treong H2S0: ddc c6 AgaSOs
lam chét xtic tac va danh gia kha nang st dung né
lam chdt chudn dé€ xac dinh COD bang phuong
phap da néu d6i voi cac mau c6 COD thap hon 100
mg/L.

2 Thuc nghiém

2.1 Hoéa chait, thiét bi

Dung dich axit sulfuric (H2504) ddc va bac
sulfat dang bot (Ag2SOs) la hda chat tinh khiét cua
Xilong (Trung Qudc). Kali bicromat (K2Cr207), kali
hydro phtalat (KHP, CsHsKO.s) va axit oxalic
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(H2C2042H20) la cac hoa chdt tinh khiét dung cho
phén tich cua Merck (Ptic). Nude cat 2 Tan duoc

dung d€ stic rira dung cu va pha ché hda chat.

Dung dich hén hop H:S0s/Ag*: Hoa tan 5,5
g Ag250s vao 1 kg axit H2SOs dac [2].

Dung dich phan hay COD: Hoa tan 167 mL
H2SO: dédc va 1,022 g KoCr207 vao 500 mL nudce cat,

sau d6 dinh mtrc dén 1000 mL bang nudc cat [2].

Dung dich g6c COD 1000 mg/L: Hoa tan 425
mg KHP va dinh mtc dén 500 mL bang nudc cat

(2].

Phan tng phan huy COD dwoc thuc hién
trong cac ong dun COD tiéu chuan thé tich 10 mL
(Hach, Dtic). Phan htty mau dé xac dinh COD béng
bép b 25 vi tri dun (hot block) ECO 25, ¢6 thé diéu
chinh tir dong nhiét d6 va thoi gian dun (Velp, Y).
Ghi pho hédp thu va d6 hap thu quang trén may
quang phd hdp thu phan tk UV-VIS Cary 60
(Agilent Technologies, My).

2.2 Phwong phap xac dinh COD

Cac thi nghiém xac dinh COD thuc hién theo
quy trinh x4c dinh COD bang phuong phap dun
hoi leu kin két hop véi phuong phép tréc quang
ddi véi mau c6 COD thdp hon 90 mg/L (phuong
phap 5220 D [2]). L4y 2,5 mL dung dich mau can
xac dinh COD hoéc dung dich chuédn KHP vao 6ng
dun COD da chtta san 3,5 mL dung dich H2SO«/Ag*
va 1,5 mL dung dich phan huy COD. Vin chit nap
dng dun va lac déu. Dt cac 6ng vao bép va dun &
150 °C trong 2 gio. Sau khi dun, d€ ngudi dén nhiét
do phong, can than 1ay mot phan dung dich trong
subt & phan trén ctia dng dun dé€ do mat dd quang
0 budc séng 420 nm. Dinh leong COD dua vao
duong chuan COD. St dung KHP d€ pha ché cac
dung dich COD chuén khi xay dung dwong chudn.
Gia tri COD ly thuyét cia KHP la 1,176 mg Oz/mg
2].

Khi tién hanh cac thi nghiém khao sat, thanh
phan ctia hén hop phan ting, thoi gian dun sé duoc
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thay doi theo ting muc dich thi nghiém cu thé,
nhung nhiét d6 dun luén dwoc gitt 6 dinh &
150 °C.

3  Két qua va thao luan

3.1 Tylé mol phan ttng giita K2Cr207 va H2C204

Dbé danh gia kha nang st dung axit oxalic
lam chét chuan khi phéan tich COD bang phuong
phép tric quang, can xac dinh duoc ty 1 mol phan
tng gitta K2Cr207 va H2C204 trong moi trreong
H2S0: 6 150 °C (goi tat 1a ty 1& phan tng). Ty 1& nay
6 thé cho phép du doan duoc phuong trinh phan
ung gitta cac chat nay dé€ tinh toan va thiét ké cac
thi nghiém ti€p theo.

Nam 1888, Werner va cs. [6] da cong bo két
qua nghién cttu vé phan ung gitta K2Cr207 va
H2C204. Céc tac gia nay cho rang, & trang thai ran
hay trong dung dich, 1 mol K2Cr207 sé phan tng
v6i 7 mol H2C204, tao thanh mudi Croft, CO: va
nudc theo phuong trinh

Ka2Cr207 + 7H2C204-2H20 = (1)
KoH2Cr2(C204)4(OH)2 + 6CO:2 + 19H20

Ngoai cong bd nay, cho dén nay, hau nhu
khong tim thdy cac thong tin nao khac vé phan ting
gitta K2Cr207 va H2C204 trong dung dich trén cac
tap chi khoa hoc ciing nhu trong cac sach gido
khoa.

Dua vao phuong trinh phan tng (1) c¢6 thé
thdy, vé co ban day la mot phan ting oxi hda khur.
Mudi Croft, mot chét tan trong dung dich [7], chi
hinh thanh sau khi Cr(VI) bi oxi héa hét thanh
Cr(Il) va dung dich van con chita C:042". Trong
quy trinh x4dc dinh COD, chat oxi hda K2Cr207 luén
c6 dw so véi chat hitu co trong mau hodc chat
chuén KHP hay H2C20s sé dung. Trong diéu kién
d¢6, sau qua trinh oxi héa khit, mu6i Croft c6 thé sé
khong hinh thanh. Vi vay, phan tng gitta K2Cr207
va H2C20s trong méi treong H2SOs 6 thé sé xay ra
theo phirong trinh (2)
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KoCr207 + 3H2C204 + 4H2504 = K2SO4 + (2)
Cr2(SO4)3 + 6CO2 + 7H20

D¢ lam 10 liéu trong mdi truong H2S0s, &
diéu kién dun néng 150 °C, KoCr207 c6 phan tng
hoan toan v6i H2C20s theo ty 1€ mol 1:3 nhu trong
phan tng (2) hay khong, chung t6i da tién hanh thi
nghiém kiém chiing bang cach dun hon hop phan
ung chita KoCr207 véi nong d6 khong doi la 1,89
mM (Cocrvp) va H2C20s (Cotyc04) €6 nong dd tang
dan tir 0 dén 5,67 mM, trong moi treong H2SO0s ¢6
mat Ag* (viét tat 1a H2SOs/Ag*). Nong d6 KoCr207
con lai trong dung dich (Ccrvn-exp) sau d6 duwoc xac
dinh bang cach do dd hdp thu quang (A) & budc
song 420 nm va dai chiéu véi phuwong trinh duong
chuan A-Cxycr0; duoce xay dung ¢ cing budc séng

(s6 liéu thi nghiém khéng duoc trinh bay ¢ day)

A =(-0,0095 +0,0161) + (0,2639 + 0,0140) x (3)
Cervry (R2=0,9985)

trong d6 Ccrvy tinh bang don vi mM (milimol/L).
Tl néng do ban dau cua cac chdt phan tng,
c6 thé tinh duoc Cerviy: cOn lai trong dung dich
ng vai cac ty 1€ phan tng gia dinh 1:7 khac nhau,
v6i gia thiét phan ting xay ra hoan toan; so sanh gia
tri Cerviexp thu duoc véi cac gia tri Covyin tinh

dugc d€ xac dinh ty 1é phan tng.

Tt két qua thi nghiém ¢ Hinh 1, ¢6 thé thay
nong do KaCr:07 con lai sau phan tng (duong
Cervi-exp) kha phtt hop voi ndng d6 con lai ctia chat
nay khi tinh toan véi ty 1¢ phan ting gia dinh la 1:3
(duong Cexviis). Khi ting dan Ciyc0, trong hon
hop thi chénh léch gitta Cerviyexp va Cervpis cling
tang dan. Tt pho hdp thu cua cac dung dich
K2Cr207 va Cr2(SOs)s trén Hinh 2, ¢6 thé thay, khi
do A tai budc séng 420 nm, ngoai phan hdp thu
chinh ctua Cr2072 thi Cr¥* cing déng gop mot phan
vao do hdp thy; khi tang dan Crycy0, trong hén hop
thi nong d¢ Cr® tao thanh sau phan ting cling tang,
lam A tong cdng, va do d6 Carvn-exp (duege xac dinh

tr A) tang, dan dén chénh léch gitta Cor(vi-exp Va
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Corvp1s tang, nhw quan sat thdy trong két qua thi
nghiém. Day chinh la ly do phai st dung duong
chuén dung chat chuan KHP dé€loai trtr anh huong
ctia Cr® khi x4c dinh COD bang phuwong phap trac

quang.

Nhu véay, trong moi treong H2504/Ag* khi
dwoc dun nong ¢ 150 °C, KoCr207 phan tng véi
H2C204 theo ty 1é phan tng 1:3 (mol/mol) va
phuwong trinh phan ¢ng c6 dang nhuw phuwong
trinh (2).
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Hinh 1. Bién thién nong d6 K2Cr207 (Ccrvp) con lai
trong dung dich sau phan ting theo nong d6 ban dau
cta H2C204 & cac ty 1€ phan ting khac nhau
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Hinh 2. Ph8 hép thu phéan tit UV-VIS cua cac dung dich
KoCr207 va Cr2(SOs)s
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3.2 Anh hwéng cta thoi gian dun

D¢ khao sat anh huong cta thoi gian dun
dén nong dd KoCr207 con lai sau phan tng (phan
anh muitc d¢ hoan thanh phan tng), chiung t6i da
chuén bi 24 éng dun COD chtta K2Cr207 1,89 mM,
H2C204 2,5 mM va dung dich H2SO4/Ag*.

Pun cac 6ng nghiém ¢ 150 °C véi cac thoi
gian dun tang dan tir 15 dén 120 phut, 1dp lai thi
nghiém 3 [an & moi thoi gian dun. D& ngudi cac dng
sau khi dun, do A & 420 nm. Tt 46 xac dinh dwoc

Cervi-exp dura vao phuong trinh duwong chuén (3).

C6 thé thay, sau khi dun 30 phut thi phan
tng da xay ra hoan toan, néng dé Cervi-exp cOn lai
trong hon hop & cac thoi gian dun tir 30 dén 120
phuat khong khac nhau c6 y nghia thong ké (p >
0,05) va teong duong voi Cerviyixp khi dun ¢ 150 °C
trong 120 phut (thi nghiém ¢ muc 3.1). Nhu vay,
v6i diéu kién dun & 150 °C trong 120 phuat cua
phuong phép trac quang, H2C20: da phan tng

hoan toan véi chat oxi héa K2Cr20y.

3.3  Tinh 6n dinh ctia hiéu suit phan tGng

Chuan bi nam 6ng dun COD hoan toan
giong nhau déu chita K2Cr207 1,89 mM, H2C204 2,5
mM va dung dich H2SOs/Ag*. Bun cac éng ¢ 150
°C trong 120 phut. Cervp-exp cOn lai sau khi dun
trong cac 6ng COD khac nhau khong dang ké
(Bang 1).

Nong d6 cua K2Cr207 con lai sau phan tng
cua cac thi nghiém 13p lai chénh 1éch rét it; d6 léch
chuén twong ddi cta cac gia tri Corvi-exp xac dinh
duoc chi la 1,8%. Diéu nay c6 nghia la phan tng
gitra K2Cr207 va H2C20s4, trong cac diéu kién dang
stt dung, ludn xay ra voi hiéu sudt 6n dinh. Pay 1a
yéu t6 quan trong, dam bao viéc st dung chat
chudn H2C20s khoéng dan dén két qua phan tich
COD sai léch va ldp lai kém.
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Hinh 3. Anh huéng cua thoi gian dun dén néng do
K2Cr207 con lai sau phan tng Cervi-exp

Béang 1. Nong dd K2Cr207 trong hdn hop sau phan ting
cta cac thi nghiém lap lai

Thi nghiém 1 2 3 4 5
Cer(vn-exp (mM) 1,09 1,10 1,05 1,08 1,08
Ccr(v-Exp T8 (mM) 1,08

RSD® (%, n=>5) 1,8

(*) RSD: d6 léch chuan twong déi.

34 COD cua dung dich axit oxalic

Bang 2 trinh bay két qua xac dinh COD cua
ndm dung dich chudn H2C204 ¢6 nong d0 tang dan,
tir 1 d&n 5 mM, bang phuong phép tric quang,
dung duong chuan A-COD duoc xay dung véi cac
dung dich chuan COD chuéan bi ttr KHP (s6 liéu thi
nghiém khong trinh bay ¢ day). Phuong trinh
duong chuan A-COD c6 dang

A=(0,5538 + 0,0113) + (=0,0042 + 0,0004) ()
x COD

trong d6 COD tinh theo don vi mg/L; hé s6 xac
dinh cta duwong chuan 1a R2 = 0,9959.

Bang 2. COD cuia cac dung dich chudn H2C204

CH,004 (mM) 00 10 20 30 40 50

Ats (n1=3) 0,559 0,510 0,424 0,349 0,289 0,206

COD (mg/L) 1,2 104 30,7 485 62,7 824
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Nong d¢ cac dung dich chuan H2C20s va gid
tri COD tuong tng xac dinh dwoc cd twong quan
tuyén tinh chat ché (R2=0,9931, p = 1,8 x 10-%) véi
phuong trinh hoi quy tuyén tinh

COD = (-2,1413 + 5,8333) + (16,5917 + )
1,9267) X CH2C204

D&y rang, trong phurong trinh hoi quy tuyén
tinh (5) hé s8 chén a c6 gia trj am (-2,1413) nhé hon
bién gidi tin cdy twong tng (5,8333). Ngoai ra,
duong chuan nay khong di qua gdc toa do, trong
lic theo ly thuyét khi Chac0, = 0 mM thi COD cua
dung dich s& bang khong. Nhiing ly do nay cho
thdy phuwong trinh twong quan COD - Ch,c,0, nén
duoc biéu dién bang dang “Y =b x X” (dang qua
goc toa dd). Phuong trinh hoi quy tuyén tinh dang

qua gdc toa do xac dinh duoc 1a

COD = (16,0078 + 1,0910) x Criyc04 (6)

v6i hé s6 xac dinh R?2 = 0,9970 va p = 1,7 x 107
Phuong trinh biéu dién twong quan ¢ dang “Y =b
x X” (6) c6 R? 16n hon va p nho hon cac dai luong
twong tng ctia phuong trinh dang khong qua goc
toa do (5). Biéu nay cho thay phuwong trinh (6) biéu
dién twong quan COD-Chyc0, phut hop hon
phuong trinh (5).

T&r phuong trinh (6) c6 thé thdy, 1 mmol
H2C20s4 twong dwong véi 16,008 mg COD. Noi cach
khac, gia tri COD xac dinh dugc bfing thic nghiém
cua 1 mol H2C204 14 16,008 g, gan nhu trung khép
v6i nhu cau oxi ly thuyét cua hgp chat nay tinh ti
phuong trinh phan ¢ng oxi héa hoan toan H2C204
tao thanh COz2 vanudce (7)lalé g

H2CoO4 + %2 O2 = 2CO2 + H20. 7)

Su trung khép caa gia tri COD xac dinh
bang thirc nghiém va nhu cau oxi ly thuyét ctia axit
oxalic la mot két qua quan trong, cho phép két luan
rang trong diéu kién ctia quy trinh phan tich COD
béng phuong phap tric quang, phan ting oxi héa
H2C20: bang K2Cr207 xay ra hoan toan. Do d6, cé
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thé sit dung axit oxalic lam chat chudn khi xac dinh
COD bang phuong phép nay véi gia tri COD

tuwong duong nhw sau:

(@) 1 mol H2C204 ¢6 COD twong dwong la
16,0 mg O, hay

(b) 1 mg H2C204-2H20 ¢6 COD tuong dwong
1a 0,1269 mg Oz, hay

(c) 7880,2 mg H2C204+2H20 c¢6 COD twong
dwong 1a 1000 mg Oo.

3.5 Xac dinh COD ctia mau thuc t€ st dung
chat chuan KHP va H2C204

Trong quy trinh phan tich COD, sau khi dun
phan hay, mau dwoc do A d€ xdc dinh luong
K2Cr207 con duw trong hon hop. Ttr gia tri A do dwoc
va phuong trinh duong chudn A-COD, tinh ra
COD ctia miu. Néu st dung cac chat c6 thé bi
K2Cr207 oxi hdéa hoan toan trong giai doan phan
huay, d€ chuan bi cac dung dich chuan COD, thi vé
ly thuyét, cac phuong trinh duwong chuan nay la
gidng nhau, nén két qua xac dinh COD ctia mau
bang cac chat chuan khac nhau nay ciing sé tring
khép véi nhau. Sai 1éch néu c6, chi c6 thé 1a sai s6
méc phai khi chuan bi dung dich chuan va do d6
hdp thu quang dé€ xay dung cac duong chuan. Do
d6 viéc kiém chiing két qua phén tich COD bang
hai chat chuan khéac nhau thuc ra la khong can
thiét.

Tuy vay, d€ kiém chiing mot [an niva két qua
cac thi nghiém khao sat da trinh bay trudc day
trong diéu kién thuc t€, chung to6i da tién hanh
phan tich xac dinh COD cua hai mau nuée song,
mau nude sdong Loi Nong (ky hiéu LN) va mau
nudc song Huong (ky hiéu SH) & Thanh pho Hué.
Phan tich 13p lai mbi mau ba lan bang phuong
phép tréc quang véi cic chdt chudn KHP va
H2C20:. So sanh cac gia tri COD trung binh ctia moi
mau khi st dung hai duong chudn véi hai chat

chudn khac nhau nay.
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Chuan bi dung dich COD gé&c 1000 mg O2/L
ttr axit oxalic tinh thé (H2C204-2H20 ¢6 COD tuong
duong 1a 0,1269 mg Oz/mg) bang cich hoa tan
7,8892 g H2C2042H20 trong nude cat va dinh murc
dén 1 L. Ttr dung dich gdc, chuan bi cac dung dich
chudn c6 COD lan lugt 1a 0, 10, 20, 40 va 50 mg/L.
Tién hanh dun phéan huy, d€ ngudi, do A dé€ xay
dung phuwong trinh duwong chuan A-COD (Bang 3.)

Phuong trinh duwong chuan A-COD xac dinh
duoc tir s liéu do A cua cac dung dich chuan COD

A =(0,5516 + 0,0217) + (-0,0043 = 0,0007) (8)
x COD

voi R2=0,9861; p=7,3 x 10-.

St dung cac duong chuan (4) (dung chat
chudn KHP) va duwong chuan (8) (dung
HC204-2H20) @€ xac dinh COD ctia 2 mau nudc
song LN va SH ¢ Thanh phd Hué bing phuong
phap trdc quang. Két qua phan tich dugc trinh bay
trong Bang 4.

Bang 3. D6 hap thu quang ctia cac dung dich chuén
COD pha ché tir H2C2042H20

COD (mg/L) 0 10 20 30 40 50

At (n=3) 0,563 0,498 0,455 0,422 0,389 0,331

Bang 4. Két qua xac dinh COD ldp lai va COD trung
binh ctia cac mau nuwéc séng bang phuong phép trac
quang st dung chat chuan KHP va H2C204-2H20

LN SH
Maiu - - - -
Lin1 Lin2 Lin3 Lin1 Lin2 Lin3
Ats (1 =3) 0,494 0,487 0,489 0,513 0,506 0,508
CODxerr® 143 158 154 98 113 108
(mg/L) 152+1,9© 10,6 1,9 ©

CODH,c,0,® 135 149 145 91 10,5 10,0
(mg/L)

143+1,9© 99+£190

@ COD knp, ® COD Hycy0, Ian lwot la gia tri COD cua mau
xac dinh bang duwong chudn A-COD khi dung chat
chuan KHP va duong chuén khi dung H2C2042H20; ©
Gia tri COD trung binh + e.
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Hinh 4. Puong chuan A-COD dung dung dich chuan
COD pha ché tir H2C2042H20

Két qua phan tich thong ké t-test (2-sided
test) cho thay cac gia tri COD trung binh ctua moi
mau nude khi xac dinh bang hai duong chuan st
dung cac chat chuan KHP va H2C0+2H:0 1a
khong khac nhau cé y nghia thong ké.

4  Kétluan

Trong diéu kién dun phéan huy khi xac dinh
COD bang phuong phép trac quang, K2Cr207 phan
tng hoan toan véi H2C204 theo ty 1€ mol 1:3. Phan
tmg xay ra hoan toan sau khi dun hén hop phan
tng o 150 °C khoang hon 30 phut, trong moi
truong H2SO4 ¢6 mat chét xtc tac Ag2SOs. Nhu cau
oxi hoa hoc ciia H2C204 xac dinh bf?mg thue nghiém
v6i phuong phap tric quang hoan toan tring khép
véi nhu cau oxi ly thuyét cua hgp chat nay la 16,0
mg O2/mol H2C20s. COD trung binh ctia hai mau
nuée sdng xac dinh bang phuirong phap trac quang
v6i hai duwong chuan dung chat chuan KHP va chat
chudn axit oxalic tinh thé khong khac nhau c6 y
nghia thong ké. Nhu vay, hoan toan ¢6 thé st dung
axit oxalic lam chat chudn d€ xac dinh COD bang
phuong phap da néu nhu mot lya chon khac dé
thay thé KHP khi can.
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