Nhu cau oxy sinh hoa, BOD

Phwong phap Pha lodng, dwoc USEPA chap nhan
ng dung cho phan tich nwéc va nwéc thai
Trwéc khi bat dau thi nghiém

BOD test mét thdi gian 5 ngay. Tuan tha theo cac bwédc can than dé khéng phai Iap lai thi nghiém.

Nwa&c pha lodng dung cho thi nghiém phai khéng cé nhu cau oxy hay chét déc hai. Khi dwgc G 5 ngay &
20°C ndng dod oxy hoa tan trong nwéc pha lodng khong dwoc thay déi hon 0.2 mglL.

Carbonaceous BOD (CBOD) c6 thé dwoc xac dinh bang cach bé sung chét (rc ché sy nitrat héa. Thi
nghiém cho CBOD dugc khuyén thuc hién dbi véi dong ra x&r ly bang phwong phap sinh hoc, mau dwoc
moi v&i dong ra da xi ly bang phwong phép sinh hoc hodc nuwéc séng.

Chuan bij cac dung cu sau

Description Quantity
BOD bottles, 300-mL, glass, with glass stoppers and plastic caps 6
Dilution water containing nutrient buffer and seed (see Dilution waler preparalion) varies
Mitrification inhibitor (for CBOD only) 1 bottle
Pipet, serological 1
Incubator 1

Xem phén Céc véat dung thay thé va tiéu thu dé dat hang

Phwong phap 8034

Sample

Volume?

4. Cho 2 liéu
Nitrification
inhibitor (khoang
0.16g) vao moi
chai, néu chi muén
xac dinh CBOD.

1. Chuan bj nwéc 2. Xac dinh thang do 3. Dung pipet hat
dung pha lodng cta thé tich mau mau theo tuan tw
ma&u véi dung dich theo mau; xem lwong thé tich can
dém chét dinh phan chon thé tich pha lodng tr thap
dwéng (BOD mau bén dwdi cho nhét vao ting
Nutrient Buffer phan nay. chai BOD. Khudy
Pillow); xem phan mau bang pipet
chuén bi nwéc pha trwée khi hat mau
loang bén dwdi. vao méi chai.

Chu y: Viéc st dung
Nitrification Inhibitor

Chu y: néu thé tich
mau toi thiéu la 3mL

hay cao hon, xac
dinh oxy hoa tan

sé han ché st oxy
héa hop chat nito
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5. Db vao moi chai

nwdc pha loang
c6 cay chat méi vi
sinh hoac khong.
Khi cho nwéc vao,
dé nuwéce chay
cham xudng tw
bén thanh chai dé
tranh tao bot khi.

Determine
DO

after five days.

Khi két thic 5 ngay

4, xac dinh lwgng
oxy hoa tan con lai
trong mau (mg/L
DO) cua tirng chai
theo phwong phap
do DO hoa tan
ho&c do bang dién
cwc DO theo

trong méu chuwa pha
lodng. Bwéc nay cé
thé duoc bé qua khi
phén tich nwdc thai
bun céng hay phéan
|&ng dau ra da biét
néng dé oxy hoa tan
& murec gén 0 mgl/L.

6. Day nit chai can

than dé khong c6
bot khi bén trong.
Dung ngon tay an
nat chai xuéng sau
dé lac ngwoc nhiéu
lan dé xao tron mau.

Calculate
BOD.

10. Xac dinh BOD theo
cach sau: xem db thi

& phan tinh toan két

qua.

a) Vé dwong DO
con lai cua trng
mau hoa tan voi
thé tich mau lay
phan tich (mg/L

7. D6 mét lwong vira d

nwéc pha loang I1én
miéng chai dé dam

bao khong khi khéng

vao bén trong.

néu ch/ can biét nhu
céu oxy cacbon. Pac
biét duwroc khuyén
ding véi mau cé
BOD thép.

Cho nap day bang
nhwa che toan bd
miéng chai (néu
khéng c6 nap san
thi c6 thé dung
parafilm dé quén
chéat bén ngoai nép
chai BOD) roi dat
vao ti 0 & nhiét do
20+ 1°C.Péu
trong béng téi
trong 5 ngay.

b) Tinh BOD theo cong thirc sau,
twong dwong v&i cach tinh BOD
trong Standard Methods.
mg/L BOD =(Ax300)-B +C

Trong dé:

A = d6 doc. Do doc dwong
thang bang v&i mg/L DO tiéu
thu trén mai lit mau. Lay bat ki
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phwong phap dién
hoéa.

DO vs mL mau),
sau do sé,du’c_yc
thang tuyén tinh
di qua cac diém
trén do thi.
Chu y: Piém c6 sai sé
cho d4u hiéu rd rang tai
thoi diém nay va co thé
khéng dwoc quan tam.
Tuy nhién, c6 it nhat 3
diém ndm trén duong
thdng hodc can duong
thdng. P6i véi nuoc
pha loang dwoc cho
vao chat méi duong
thdng phai di qua mg/L
oxy con lai t7 1é gan hay
duwéi gia trj oxy bao hoa
theo dé cao so véi muc
nuwéc bién cda phong
lab dwoc néu trong
phén Chuén bj nuéc

diém nao trén dwdng thang va
trr di mg/L DO con lai tai diém
do tr lwgng DO ma dwdng
thdng di qua trong pham vi do
DO (cét truc Y, mg/L DO con
lai). Chia dé chéch léch cho mL
mau tai diém dwoc chon.

300 = thé tich chai BOD

B = gia tr DO tai diém dwdng
thang cét truc Y (gia tri nay phai
gan gia tri thwe ctia mau trang
nwéc pha lodng)

C = DO ctia mau. Gid tri DO clia
mau chwa pha loéng.

Chu y: Néu vé duoc duong thang
tir phép hoi quy tuyén tinh thong
gua may tinh tay, dau (-) cda hé sé

pha loéng. déc phai duwoc déi thanh déu (+)
trurée khi nhan cho 300.

Chuan bj nwéc dung pha loéng

Thi nghiém BOD doi hdi chat lwong nwéc dé pha lodng rat cao. Nwéc phai khéng dwoc co bat ki chat
doc hai nhw lweng nhé clo, ddng, thiy ngan va cac chat hivu co. Néu chét hivru co cé trong nwéc pha
lo&ing thi n6 sé lam tang nhu cau oxy.

Céch thyc hién phd bién nhat dé tao nwéc cé thanh phan hivru co thdp la chwng cét tir alkaline
permanganate (vién NaOH va KMnO,). Cac thiét bi chung cat thwong mai ciing ¢ loai san xuét nwéc
chung cét dat chat lwong cao.

Viéc st dung trwc tiép nwéc khir ion tr cot trao dbi ion khéong dwoc khuyén khich do sy thai hdi khéng
dang tin cay cac vat liéu hiru co ma khoéng phat hién dwoc khi do thong sd dd dan nhwng lai gia tdng nhu
cau oxy trong két qua thi nghiém. Sy phét trién cla sinh vat ciing c6 thé hién dién trong cét trao dbi ion.

Nwéc dwoce chwng cat khi dwoe san xuét ra tir thiét bj chung cét thi néng dm va chwa béo hoa vdi oxy.
Nhiét d6 cia nwdc dung pha lodng phai & 20°C khi dwoc sir dung va phai gan nhw bao hoa vdi oxy. Nén
b&o quan nwéc chwng cét trong td G BOD dén khi dat dworc 20°C va nwéc pha lodng chi chuan b truéc
khi tién hanh thi nghiém BOD. Nwéc chung cét c6 thé dwoc trir trong cac binh co tay cAm va voi dung
tich 1gallon (~3.78L) dé chra 3L hoac dung binh 2 gallon dé chira 6L. Binh phai dwoc day nap ki va dé
trong td G. Sau hon 24 gi®, nhiét d6 sé& & mirc 20°C va nuwéc sé dwoc bao hoda hoac gan bao hoa véi oxy
& khong khi trén mc nwéce trong binh hoa tan vao. Néu st dung binh 5 gallon, nwédc cat nén dwoc béo
hoa véi oxy bang cach thdi khi vao tlr may nén khi hodc may bom bé nudi ca.

Chu y: thiét bi théi khi phai dwoc 1am sach trwde va sau khi dung.
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Khong can str dung nwéc co chat mdi khi phan tich nwéc thai bun cbng, dong ra nha may nwéc thai (trie
khi bi khir triing véi clo) hay nwéc sdéng. Tuy nhién, c6 mét s mau tlr nwéc thai cong nghiép hay thwong
mai hodc nuwéc dwoc khir tring véi clo thi khdng cé dd sinh vat dé oxy héa chét hivu co’ cé trong mau.
Dé phan tich nhirng mau nay, chat méi phai dwoc bé sung vao mau. Bé sung chat mdi bang cach cho
vao mét lweng nhd thé tich nwéc xac dinh cé chira sinh vat phat trién tét vao nwéc pha lodng. Nwéc thai
bun cbng thé hay Polyseed® BOD Seed Inoculum dwoc khuyén khich st dung la ngudn cp chat méi.
Chét mbi nay nén duoc gilr & 20°C trong 24 dén 36 gi¢ trwde khi siv dung. Khi st dung nwéc théi sinh
hoat lam chat méi, can dé yén cho I&ng hau hét chat rén. Dung pipet l4y phan nwéc phia trén lam méi.
Kinh nghiém cho thay ct¥ bé sung 3.0 mL nwéc thai sinh hoat thd vao mdi lit nwéc pha lodng la dw da.
Chét mdi c6 BOD la 200mg/L (mirc phb bién cho nwéc thai sinh hoat) khi Iy 3mL cho vao 1 lit nwéc pha
lodng sé tiéu thu 0.6 mg/L DO.

Str dung BOD Nutrient Buffer Pillows (chat dém dinh dwéng)

DPé chuan bi nwéc pha lodng, chon thé tich BOD Nutrient Buffer Pillow phi hop véi lwong nuwéc pha
lo&ing can s dung, xem bang 1. Lac g6i dung dich dém, cat phan trén va dé dung dich bén trong vao
binh c6 voi da chira thé tich nwéc pha lodng. Chon binh cé dung tich sao cho phan nwéc pha lodng
khéng day binh. Van nap lai va I&c binh manh trong 1 phit dé hoa tan dung dich dém, sau dé dé cho
nwéc bao hoa oxy trong binh.

Bang 1

Description Cat. No.

BOD Nutrient Buffer Pillows for
preparing 300 mL of dilution water 14160-66
for preparing 3 liters of dilution water 1486198
for preparing 6 liters of dilution water 1486298
for preparing 19 liters of dilution water 1486398

Theo phwong phap truyén théng

DPé chuan bi nwéc pha loéng theo phwong phap truyén thdng, pipet 1mL méi dung dich sau vao 1 lit
nwéc cat & 20°C: dung dich calcium chloride (CaCl2), ferric chloride (FeCl3), magnesium sulfate (MgSO4)
va dung dich dém phosphate. Day nép chai va lac manh trong 1 phit. Dung dich dém phosphate phai
dwoc [am lanh dé gidm tdc d6 sinh vat phat trién. St dung can than cac dung dich dé tranh bj nhiém bén.

Chon kich c& mau

Mrc thé tich mau dwoc pha lodng phu thudc vao hai yéu té: loai mau va do cao so véi mwe nwéc bién
cla phong thi nghiém.

Néu mau chira lwong chét hivu co cao nhw nwdc thai tir hé théng cbng x&, BOD sé& cao nén thé tich mau
dung dé pha loding sé thap. Trai lai, néu mau c6 lwgng BOD th4dp nhw nwéc séng bi 6 nhiém thi thé tich
mau dung pha lodng sé cao, xem bang 2.
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Do cao so v&i muc nwéce bién ciing anh hwéng dén khéi lwgng oxy co thé hoa tan vao nwéc pha lodng.
Tai mwc nwéc bién va khi ap binh thuwéng, nuwéc co thé dwoc bao hoa téi 9.2 mg/L DO tai 20°C. O do
cao cao hon, khdi lwong oxy cé thé hoa tan vao nwéc sé gidm vi thé it oxy hon cho vi sinh vat hd hap.
Tham khao bang 4. Ti 1é mau |4y it hon dé chac chan con lwgng oxy trong chai BOD sau 5 ngay G. Dé
cho két qué thi nghiém dwoc chinh xac, thé tich mau phai dwgc chon sao cho it nhat 2.0 mg/L DO bij tiéu
thu trong th&i gian G nhwng phai con lai it nhat 1.0 mg/L DO trong chai BOD (dwa vao bang 2)
Thuc hién theo cac buwéc sau dé xac dinh thé tich mau can pha loang:
a) Dy doan BOD clia mau (xem bang 2). Nwéc thai tir hé théng cdng xa& xap xi 300 mg/L BOD;
nwéc & dau ra dwoc oxy hda co khodng 50 mg/L hay thap hon.
b) Xac dinh thé tich tbi thiéu cia mau dya vao lwgng BOD dy doan tir bang 2. Vi du, néu mau nuéc
thai dwoc dw doan 1a 300 mg/L BOD thi thé tich tdi thiéu cho phép la 2mL. Nwéc thai dau ra c6
BOD dy doan la 40 mg/L thi thé tich téi thiéu 1a 15 mL.
c) Xac dinh dd cao cta phong thi nghiém
d) Xac dinh thé tich tdi da v&i do cao phong thi nghiém tlr bang 3. O d6 cao 1000 feet (~ 300m),
BOD du doan la 300mg/L thi thé tich mau tdi da 1a 8mL. Dbi véi mau c6 40 mg/L BOD thi thé tich
tdi da can st dung 1a 60 mL.
e) Chon 3 muc thé tich khac cho mau ndm trong khodng min va max dé tdng lwong mau phan tich
la 5 hoac nhiéu hon. Trong 2 trwdng hop vi du néu & buéc d), day thé tich mau dé nghijla 2, 4, 5,
6 va 8mL cho mau dw doan 300mg/L BOD, v&i mau 40 mg/L BOD thi chon 15, 25, 35, 45 va 60
mL.

Bang 2 X&c dinh thé tich mau nhd nhét

Sample Estimated BOD mL of
Type mg,/L Sample®
Strong
Trade 600 1
Waste

300 2

200 3
Raw and 150 4
Settled 120 5
Sewage 100 6

75 8

60 10

50 2

40 15
Oxidized 30 20
Effluents 20 30

10 60
Polluted [} 100
River 1 200
Waters 2 300
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Bang 3 Xac dinh thé tich mau I&n nhét

Estimated BOD at mL of
Sea Level 1000 ft (300 m) 5000 ft (1520 m) Sample®
24060 2380 2032 |
1230 1189 1016 2
520 793 677 3
615 595 508 1
492 476 406 5
410 397 339 6
304 204 251 8
246 238 203 10
205 198 169 12
164 158 135 15
123 119 101 20
82 79 68 30
41 40 34 60
25 24 21 100
12 12 10 200
8 8 7 300

Bang 4 Gia tri bao hoa oxy theo d6 cao khac nhau

Oxygen Saturation Value  Sea Level 1000 ft 2000 ft 3000 fi 4000 ft 5000 ft 6000 ft
(300 m) (610m) (915m) (1220m) (1520m) (1830 m)
(at 20 *C) 92mg/.  89mg/l Bomg/l 82Zmgl TI9mglL Tomgl  T4mgl

Chéat can tr&
Nhiéu nwéc thai dwoc khir tring véi clo hodc nwéc thai cdng nghiép yéu cau kiém soat dic biét dé chac
chan két qua BOD c6 thé tin cay. Lubn thuc hién thi nghiém can than véi phan mau dwoc phan tich dé
xac dinh nhirng van dé can diéu chinh cho qua trinh thi nghiém.
Chét doc hai trong mau sé tac dong xau dén vi sinh vat hién dién trong mau va lam cho két qua thi
nghiém BOD thap.

a) Dé loai trr lwong clo ton dw trong mau, dé mau lang yén trong 2 gi& & nhiét do phong. Véi thé

tich mau I&n hon, xac dinh khéi lwong natri thiosulfate cho vao mau nhw sau:

1. Pong 100mL m&u cho vao binh tam giac loai 250mL. Dung pipet 10mL va dau pipet hat 10mL
dung dich chuén Sulfuric Acid, 0.02N va 10mL dung dich Potassium lodide, 100g/L vao binh
tam giac.

2. Cho 3 giot chét chi thj tinh bat (Starch Indicator Solution) va khudy déu.

3. Db vao buret dung tich 25mL 0.025N dung dich chuén natri thiosulfate (Sodium Thiosulfate
Standard Solution) va chuin dd mau t&» mau xanh dwong dam sang khéng mau.

4. Tinh lwgng Sodium Thiosulfate, 0.025N cho vao mau:
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mL 0.025N sodivum

thiosulfate = _mlL titrant used x volume of remaining sample
required 100

5. Cho lwgng Sodium Thiosulfate Standard Solution, 0.025 N can thiét vao mau. Khudy déu.
Cho 10 dén 20 phut trwde khi bat dau thi nghiém BOD.

b) Dé loai trir anh hwédng ctia phenols, kim loai ndng hay cyanide, pha lodng mau véi nwéc cét tinh
khiét. Chat méi str dung trong nwéc pha lodng c6 thé dwoc l1am thich nghi d& chdng chiu véi
nhi*ng chéat ddc hai nay. Lam thich nghi chat méi nhw sau:

1. D6 nwéc thai sinh hoat vao binh chiva bang nhwa hodc thép khoéng gi dung tich 1 gallon (~3 Iit)
va suc khi trong 24 gi¢. D& cho phan can lang xudng.

2. Sau khi d& can lang trong 1 gi®, hat ra 3 phan nwéc phia trén va db bo.

3. Db vao binh chira theo ti 18 90% nwéc thai sinh hoat va 10% chét thai cé chira chat doc hai.

4. Suc khi trong 24 gi¢. Lap lai buwéc 2 va 3 nhung tang dan lwong chét thai cho dén khi binh
chra hoan toan 100% chét thai c6 thanh phan doc hai.

c) pH téi wu cho thi nghiém BOD la khoang 6.5 dén 7.5. DBiéu chinh pH dén 7.2 bang dung dich dém
phosphate (Phosphate Buffer Solution) hay 1 N (hay loang hon) Sulfuric Acid hay Sodium
Hydroxide Standard Solution néu pH khéng nam trong day nay.

d) Nhing mau lanh c6 thé bi qua bo hoa v&i oxy va sé cho két qua BOD thap. D6 ¥4 chai véi mau
lanh va l4c manh trong 2 phut. Dé cho nhiét d6 clia mau dat t&i 20°C trwde khi thi nghiém.

Tinh toan két qua
Néng d& mg/L DO con lai dwgc xac dinh cho chudi 4 mau nuwéc thai sinh hoat pha lodng sau 5 ngay
0. Két qua nhu sau:

mL of sample taken mg/L DO remaining
2.0 7.50
3.0 6.75
6.0 4.50
9.0 2.25

Gia tri DO dworc vé trén dé thi twong quan véi mL mau 14y pha lodng. M6t duwéng thang dwoc ké di
qua 4 diém nhw hinh 1. Néu thi nghiém BOD thwc hién dung véi mau ddng nhéat thi b thi mg/L DO
con lai v&i thé tich mau sé l1a mét dwdng thang. Gia tri tai diém ma dwdng thang cét truc y bang véi
gia tri DO cla nwéc pha loéing sau khi G, mac du thwc té khéng do gia tri nay. Trong trwéng hop nay,
né bang 9.0 mg/L va DO trong mau nwéc dwoc cho la bang 0. Néu st dung ngudn mau khac, DO
ctia mau chwa pha loang phai dwoc xac dinh bang phwong phap chuan dé Winkler hay phwong phap
do dién hoa.

Hiép hdi stre khde cong ddng My (APHA-American Public Health Association) cling cé thé xac dinh
BOD theo cbng thirc sau:
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mg/L DO mg/L DO

remaining remaining
with smaller -  with larger
sample volume sample volume 300 - DO.+S = me/L BOD
mL of larger mL of smaller =~ DT &/L
sample volume - sample volume

Using this formula in the above example:
mg/L DO remaining with smaller sample volume = 7.50
mg/L DO remaining with larger sample volume = 2.25
mL of larger sample volume = 9.0
mL of smaller sample volume = 2.0
300 = volume (mL) of BOD bottle
DO, = mg/L DO of dilution water = 9.0

S = mg/L DO of sample = assumed in this case to be zero

Therefore:
(7.50 - 2.25)

(9.0 - 2.0)

X 300 - 9 + 0 = mg/L BOD

5.25
7

x300-9=

0.75x300-9 =
225-9=
216 = mg/L BOD
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94—y intercept

mg/L DO Remaining

] 2 4 B a 10 12
mL of sample

Hinh 1
Dung céng thrc trong bwéc 10
(slope x 300) — Y intercept + sample DO = mg/L BOD

Trong do:

Slope = ta chon tiy y mét diém, vi du nhw diém A trén hinh 1. Tai diém nay mg/L DO con lai bang
3mg/L. Thé tich m4u tai diém A 1a 8 mL. Sw chénh léch véi diém cat truc Y 9.0 mg/L va 3.0 mg/L
bang 6mg/L. LAy 6 mg/l cho cho 8 mL = 0.75 mg/L /mL.

Y intercept = 9.0 mg/L
Sample DO = vi la mau nuwéc thai sinh hoat nén dwoc thira nhan bang 0

Do dé
(0.75 x 300) — 9.0 + 0 = mg/L BOD
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225-9+0+=
216 = mg/L BOD

Kiém tra dé chuan xac

H6n hop chuan cla glucose va axit glutamic dwoc sén xuat dung dé kiém tra d6 chuan xac trong thi

nghiém BOD. Thyc hién theo cac huwéng dan sau:

a) Lam gay dau éng BOD Voluette Ampule Standard Solution ding cho phwong phap pha lodng

b) S dung pipet dinh lwong loai A va dau hit pipet lay 1.00, 2.00, 3.00 va 4.00 mL dung dich chun
cho vao 4 chai BOD.

c) Db day cac chai BOD véi nwédc pha loding cé chat mbi va t tai 20°C trong 5 ngay.

d) Xac dinh DO con lai trong mdi chai, sau d6 vé db thj twong quan gitba mg/L DO con lai véi thé
tich dung dich chuén st dung.

e) Vé dwong thang di qua cac diém

f) Xac dinh BOD cta dung dich chudn nhw bwéc 10 trong quy trinh thi nghiém & trén.

g) Chia giatricho 2.

Chu y: dua vao dung djich chudn so cép chira 150 mg/L méi thanh phéan glucose va axit glutamic,
Standard Methods xéac dinh BOD 5 ngay sé khac nhau theo loai chat méi si dung va do chinh xac
V6i timg loai chat méi duoc thé hién trong bang 5 |4y tir Standard Methods, 14th ed., 548 (1975)

Bang 5 Anh huéng cua loai chat méi va chat lwong két qua thi nghiém BOD

Mean Standard
Five-day BOD Deviation
Type of Seed mg/L mg/L
Settled fresh sewage 218 + 11
Settled stale sewage 207 + 5
River water (4 sources) 224-242 + 7-13
Activated sludge effluent 221 + 13
Trickling filter effluent 225 + 8

Chu y: Vi BOD chuén chira 300 mg/L glucose va axit glutamic méi loai, nén gia trj BOD xéc dinh tce
duong thdng phai duoc chia cho 2 dé tuong umg véi gia tri duoc béo céo trong Standard Methods.
Két qué cua ban nén ndm trong dé Iéch chuén cho tumg loai chat méi st dung.

Tém tat phwong phap

Nhu cau oxy hoa hoc (BOD) la phwong phap dwa kinh nghiém do nhu cau oxy clia nwéc thai hay
chét thai sinh hoat va céng nghiép. Két qua thi nghiém dwoc s dung dé tinh toan anh huéng cta
dong thai 1én ngudn oxy ctia ngudn nwéc tiép nhan. Thi nghiém BOD c6 gia tri bi gi¢i han trong do
dac thyc té nhu cau oxy vi nhiét do thay déi, quan thé vi sinh, chuyén déng cia nwéc, &nh sang mat
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trdi, nébng dd oxy va cac yéu td moi trwedng khac khong thé tai san xuét trong phong thi nghiém. Thi
nghiém BOD c6 gia tri t6t nhat sau khi phan oxy bi tiéu thu b&i dong ra dc biét va nwéc tiép nhan
dworc thiét 1ap.

Phwong phap BOD dwoc thwe hién bang cach G cac mau trong chai kin ( hay pha lodng dwoc chuén
bi) trong 5 ngay va sau d6 xac dinh sy thay déi thanh phan oxy hoa tan. Gia tri BOD sau d6 dwoc
tinh tir két qua thi nghiém oxy hoa tan.

Thuéc thir va dung cu can thiét cho phwong phap do BOD bang cach pha

loang

Description Unit Cat. No.
BOD Incubator, undercounter, 110 VaAC ... e each .................. 2616200
BOD Incubator, undercounter, 240 VAC ... e e e each .................. 2616202
BOD Nutrient Buffer Pillows for preparing 3 L of dilution water .................coiiiiiiennns 25/pkg o, 1486198
Bottle, glass-stoppered, 300 ML ... each ..................... 62100
Bottle, wash, 500 ML o e each ... 620-11
Bl Gl . e o/pkg ..................241900
CHPPEIS, JATEE each ..................... 968-00
PPt BTl Or . each .................. 12189-00
Select One or more based on sample volume:

Pipet, serological, T ML ..o each .................... 53235
Pipet, serological, S ML ..o each ..................... 532-37
Pipet, serological, TO ML ... e each ..................... 53238

Hoa chéat phu

BOD Nutrient Buffer Pillows

for preparing 300 mL of dilution Water.................... i B0/ 14160-66

f()rprep:u‘ing3L()fdi]utionw:lter........,..,..,‘..‘......,..,..,...‘..‘,..,..,...,..‘..‘...,..,..,,..‘..Zi/pkg ............... 14861-98

for preparing 6 L of dilution wWater..............oiiiiii e 23PRE 1486298

for preparing 19 L of dilution water .......... e 25 PRE 1486398
BOD Standard Solution, Voluette® Ampule, %()() m;.JL l(] mL ....................................... lo/pkg ... 14865-10
Buffer Solution, APHA, for BOD, pH 7.2, phosphate type ..................coooiiiiiiiinee . 1000mLL 431-53
Calcium Chloride Solution, APHA, for BOD ... ... 1000 mLL 42853
Ferric Chloride, Solution, APHA, for BOD ... .. i 1000 ML 42053
Magnesium Sulfate Solution, APHA, for BOD ... e ineinaene 1000mL 430-53
Nitrification INRiDItOr ... ... B 253335
Polyseed BOD Seed Inoc ulum .............................................................................. 50 capsules .........24712-00
Potassium Iodide Solution, 100 @/L ... .. e 00 ML 1228949
POtassim Permanganale ... ..ot et 454g ... 16801
Sodium Hydroxide, pellets ... ... S00g oo 187-34
Sodium Hydroxide Standard Solution, 1T.OO N ... . 100 ML MDB 1045-32
Sodium Thiosulfate Standard Solution, 0.025 N . e 1000 mMLL L 35253
Starch Indicator Solution.. e 100 ML MDB L 349232
Sulfuric Acid Standard ‘aolutmn ()()?(]\l e 1000 ML 203-53
Sulfuric Acid Standard Solution, 1.000 N e eaiieeeeee 1000mL L 127053
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Xac dinh Oxy hoa tan (DO)

Phwong phap 8229

Azide Modification of Winkler Method Buret Titration*; USEPA chap nhan
Dung cho nwéc, nwéc thai va nwéc bién

o]l

1. Cho méau nwéc 2. Cho bét bén trong 3. Day lap trc nat 4. Ché& dén khi béng

vao chai BOD g6i Manganous chan dé tranh khi can lang xubng
300mL , sach Sulfate Power vao trong chai. day hoan toan.
dung nat chan Pillow vao vo&i 1 Dao chai nhiéu Dao chai lan niva
thay tinh. g6i bét Alkaline lan dé x&o tron. va cho bbng can

Cha y: dé tran

chai trong 2 dén
3 phat dé 14y hét
bot khi bén trong

Cha y: néu méu
khdng phén tich
l&p tire durgc thi
xem phén Thu
thdp va bdo quan
mau theo cac
buwéc sau

lodide-Azide
Reagent Powder
Pillow.

Chuy: 1 mL dung
dich manganous
sulfate va 1mL
Alkaline
lodide-Azide c6 thé
duoc thay thé goi
bét tirong dng.

Chu y: béng cén
két tda lo limg sé
hinh thanh, c6 sé
c6 mau nau néu
nhw c6 oxy hién
dién hodc trdng néu
khdéng c6 oxy. Béng
cén sé lang xuéng
rét cham trong
nwéc mudi va cén
mét thém 5 phat
méi tién hanh buéc
tiép theo.

l&ng.

Chu y: ché bdng cén
l&ng dot hai dé dam
bdo phan (mg xay ra
hoan toan. Két qua
sé khoéng bj dnh
hwdéng do bbéng cédn
khong l&ng.
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5. M& nut chan va
cho goi
Sulfamic Acid
Powder
Pillow vao. Thay
nat chan sao
cho khéng dé
khi vao trong
chai va dao
nhiéu lan dé
hoa tan thudc
th& (mau chudn
bi)

Chu y: Bdng cén
sé hoa tan va dé
lai mau vang néu
oxy hién dién.

Chay: 1 mL axit
sulfuric dam dac
c6 thé thay thé
cho 1 goi
Sulfamic Acid
Powder Pillow.

9. Chuén dd mau
bang dung dich
Sodium
Thiosulfate dén
khi c6 anh
vang.

T
-

6. D6 mau chuan
bi & bwéc 5
vao 6ng dinh
murc dén vach
250mL.

Chu ¥: dé biét
chinh xac, xem
céc buéc kiém
tra do chudn xac
& céc buoc tiép
theo.

WV

10. Cho vao 2 giot tinh

bét chi thi (Starch
Indicator Solution)
Khudy I&n.

Chu y: sé xuét hién
mau xanh dwong thdm

Db mau trong
bng dinh mirc
vao binh tam
giac 250mL

Chay: Chay: dé
biét chinh xac,
Xxem cac buwéc

kiém tra d6 chuén

xac & céac buwoc
tiep theo.

11. Tiép tuc chuan do

dén khi mau xanh
bién mat, mau tr&
nén khdng mau.

8. D& vao buret dén
vach 0 v&i 0.025N
Sodium
Thiosulfate
Solution.

mL mgiL

Titrant = Dissolved

Used Oxygen

12. Tinh toan:

mL chat chuan st
dung = mg/L oxy
hoa tan
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Thu mau va bao quan

Thu thap mau va bdo quan mau rat quan trong can lwu y dé c6 két qua y nghia. Luwong oxy hoa tan
trong nwéc dugc thi nghiém cé thé bi thay dbéi do dd sau, xao trén, nhiét dd, lang bun, anh sang, hoat
doéng cla sinh vat, s khudy, théi gian van chuyén va cac yéu td khac. Mot thi nghiém oxy hoa tan
hiém khi phan anh dwoc chinh xac diéu kién téng quat cho toan bo chét lwgng nwéc can phan tich.
Can phai ldy mau & nhiéu vi tri, thdi diém, dd sau khac nhau dé co két qua dang tin cay.

Mau dwoc thu thap trong chai BOD sach nhw mé ta & buéc 1. Néu can bao quan, thuc hién tir bwéc
1 dén buwdc 5 va gilr trong bong ti & nhiét dé bang véi nhiét dé nguén nwéc hodc gitr & 10 dén 20°C.
(Iam kin bang nwéc bang cach dd moét it nwéc ngap trén miéng binh sau khi da day nat, dung nap
day kin toan bd). Mau dwoc bao quén theo cach nay co thé gitr dwoc trong 4 dén 8 tiéng. Bat dau voi
bwéc 6 khi tién hanh phan tich.

Céc chat can tré&

Cac chét nitrite dwoc loai bd bdi azide cé trong thubc thtr. Cac chat oxy hoéa va khir khac c6 thé gay
can tré. Néu co, str dung phwong phap thay thé nhw phwong phap do oxy hda tan mdrc cao (so mau)
hoac dung dién cwc do oxy hoa tan.

X0 ly mau |a can thiét d6i véi mau 1a bun hoat tinh theo cach sau:

a) Cho 10mL Copper Sulfate-Sulfamic Acid Inhibitor Solution vao éng dong 1000mL.

b) Db mau vao éng dong bang éng hat va dé cho mau chay tran khoang 200mL

c) Khudy trén déu va dé chat rén lo Itrng 6n dinh

d) Hat I&p hén hop phia trén vao chai BOD thdng qua 6ng siphon dat sat day chai. Rut 6ng hiit ra
trong khi nwéc dang chdy, dé dam bao khéng co khéng khi di vao chai. Tiép tuc bwdc 2 dén
bwéc 12.

Dung dich APHA

Cac dung dich chuén ctia APHA dung cho oxy hoa tan dé thé st dung thay thé thubc thi trong goi
bot bang cach thay 1mL Manganous Sulfate Solution va 1 mL Alkaline lodide-Azide Reagent,twong
(rng trong bwéc 2 va 1mL Sulfuric Acid (@am dac) trong bwéc 5. Nhirng dung dich nay phai dwoc
phan tan dwéi bé mét chét 16ng.

Phwong phap thay thé

Mét phwong phéap thay thé dé xac dinh oxy hoa tan la phwong phap dién cwc c6 mang. Khéng can
st dung thudc thir va hau hét cac chat can tré gép phai véi cac phwong phap khac dé it &nh hwéng
dién cwc xac dinh.

Kiém tra d6 chuan xac

Kiém tra v&i dung dich chuan

Chét lvong cla dung dich Sodium Thiosulfate c6 thé dwoc kiém tra nhw 1& mét chat chuan cho oxy
hoa tan bang cach st dung lodate-lodide Standard Solution twong dwong véi 10mg/L DO. Viéc kiém
tra dwoc thwe hién bang cach cho 1 géi Sulfamic Acid Powder Pillow vao 200-mL lodate-lodide
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Standard Solution (0.00125 N) va chudn dd nhw mé ta & bwéc 7 dén bwédc 11. Thé tich dung chuan
dd phai la 10mL. Néu dung hon 10.5 mL méi dat t&i diém cudi, thi cdn phai dé bd thay chat chuén

mai.

Tém tat phwong phap

Azide Modification trong phwong phap Winkler la thi nghiém chuan dé xac dinh oxy hoa tan. Thi
nghiém st dung buret va chat chuén & sodium thiosulfate 0.025N. Thudc thtr chudn APHA trong thé
l6ng cé ban sén. Trong phan tich, ion mangan phan &ng véi oxy hoa tan trong méi trwérng kiém tao
thanh béng can mangan (IV) oxit hydroxit. Azide dwgc cho vao luc nay dé gidm sy can tré cda nitrite
néu c6 sé phan (ng véi iot. Dung dich sau d6 dwoc axit hda va béng cdn mangan (IV) bi khir bdi iot
dé sinh raiot tw do dang I3 ti 1& thuan véi nébng dd oxy. lot dwoc gidi phéng sau dé dwoc chuén do

t&i diém cudi tinh bdt iot.

REQUIRED REAGENTS AND APPARATUS FOR THE DISSOLVED OXYGEN METHOD

Description

Alkaline lodide-Azide Reagent Powder PALLOWS ... i e

Bottle, glass-stoppered, BOD, 300 mL

Buret, ( lass A. 25 mL .

Flask, erlenmeyer, 250 mL .
Manganous Sulfate Powder I-'ﬂlows
Sodium Thiosulfate Standard (titrant), 0.0 7": ‘\1

Starch ]lldJLamr‘s{Jlutmn

Sulfamic Acid Powder Pillows

APHA REQUIRED REAGENTS

Manganous Sulfate Solution

Sodium Thiosulfate Standard ‘mlun{:n (J ()?':N
Starch Indicator SOMIEIONI. _ . . ittt

Sulfuric Acid, ACS

APHA REQUIRED APPARATUS
Buret( la.mp double .............

OPTIONAL REAGENTS AND APPARATUS

lodate-Todide Standard Solution, 0000 25 N i i et iiinneeeans

*Contact Hach for lafget sizes.

Unit

25/pkg .o
...each
.each
N = L o 1 E PP
Clippers, l'(:»roperungpowderpﬂl{ms
Cylinder, graduated, 250 mL .

.each
.each
....each
.....prlcg
...lﬂil(}mL
00 mL*MDB ...
L 100/pkg L
.each

...each
.each

S00mL
Gipkg o

Alkaline lodide-Azide Reagent Solution .......... .. 300mL
L S00mL
L0000 mLL
100 mL* MDB

LB300mL L

Cat. No.
107268
...621-00
32800
1468140
...96800
..508-46
..505-46

ceeen 107168
... 2409353

..349-32
107399
..563-00

27749
27549
35253
34932
97949

32800

..563-00

A01-49
241906
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