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2.4.1
PHUONG PHAP TRi\C QUANG PHAN TV
PP QUANG PHO HAP THU PHAN TU UV-VIS

12/8/2020



2.4.1 PP TRAC QUANG PHAN TUY
1. GIOT THIEU CHUNG VE PP TRAC QUANG

1.) Phép so mau (colorimetry)

» L3 ki thuat phan tich ma néng d6 cla chat can dinh phan
duwoc xac dinh bang kha ndng tao ra hodc thay ddi mau sic
cla dung dich.

- Thay d&i kha ndng hap thu dnh sang cla dung dich
2.)Phép do quang phd (spectrophotometry)

> La ki'thuat sir dung dnh séng dé do ndng doé chat tan trong
dung dich.

> La 1 phép so mau bing cong cu dé xic dinh ndng d6 chat
tan trong dd bing kha ndng hap thu dnh sadng & mot budc
séng nhat dinh.
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) 2.4.1PP TRAC QUANG PHAN T(Y
1. GIOT THIEU CHUNG VE PP TRAC QUANG (TT)

3.) Ban chét cba dnh séng
» Anh sang |3 tir dung dé chi cac birc xa dién tir c6 budc séng
nam trong ving quang phd nhin thay duoc (~400 — ~800 nm).

y
Electric field ~ [+———— h ———— Wavelength

+ 1 CYESI
X XAIAmthude s

/\_7/( W " Undisturbed Trough
z state

Magnetic field

Direction of wave motion
* Ban chat séng va ban chat hat.
e Cacthongsd

— Bién do (A)

— Budcséng (M)

— Tan s (v): Hertz (Hz) = second(s%)
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) 2.4.1PP TRAC QUANG PHAN T
1. GIOT THIEU CHUNG VE PP TRAC QUANG (TT)

3.) Ban chit cha anh sang (tt)

Wavelength (m) >
10-17 109 1077 105 103 10-1 10! 103
L | I I |

3 ¥ m} = T

: Ultra-I5 e :

?a?ir:mal X-rays Vk:‘l:té‘ Infrared ‘Microwaves:  Radio frequency
4 | i

T oy v 1 — T T T T lJﬁ T T T
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~—Frequency (s7")

Visible region

400 500 600 700 750 nm 7
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2.4.1 PP TRAC QUANG PHAN T(
1. GIOT THIEU CHUNG VE PP TRAC QUANG (TT)

4.) Nguyén tic cha pp

* Cho moét chum anh sang cé budc séng xac dinh di
qua dung dich dinh phan, mot phan ngudn sang sé& bj
hap thu béi dung dich dinh phan, dya vao phan éng
sang da bj hap thu suy ra ham lugng chat can phan
tich .

www.env.hecmuaf.edu.vn
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2.4.1 PP TRAC QUANG PHAN TUr
2. PP QUANG PHO HAP THU PHAN TU UV-VIS

* La mot trong nhitng phuong phap phan tich cong cu thong
dung vai rat nhiéu thé hé may khac nhau, tir cdc may don gian
cla thé hé trudc con dugce goi la cdc may so mau dén céc may
hién dai duoc ty ddng hda hién nay, goi 1a may quang phé
hap thu phan tlr UV-VIS.

* Cac may do quang lam viéc trong vung tl ngoai (UV) va kha
kién (VIS) tir 190 nm dén khoang 900 nm.

Z&IPETRACQUANGPHANTG
2. PP QUANG PHO HAP THU PHAN TU UV-VIS (TT)

1.) Sw hap thu dnh sdng cta dd
mau

» Céc loai chat tan trong dd lam
cho dd c6 kha ndng hap thu cac
loai anh sang khac nhau.

* Mau clia anh sang don sic
(asds) ma dd hap thu manh
nhat va mau cta dd |a 2 mau
phu nhau, d6i xirng v&i nhau
trén bang mau.

10
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2.4.1 PP TRAC QUANG PHAN TU
2. PP QUANG PHO HAP THU PHAN TU UV-VIS (TT)
2.) Dinh luat Lambert — Beer
*  Khi chi€u mot chum asds cé cudng d6 |, qua mét 1&p vat chat co bé
day /, thi cwdng dd asds 16 ra | bao gid cling nhé hon I, . C6 thé biéu
dién bang biéu thirc:
lp=la+ 1z +1
* Trong do: I, 1a phan cuong d bi hap thu
Iz 1a phan cudng d6 bi phan xa lai bdi thanh cuvette
| 1a phan cuwdng d6 16 ra/di qua dd
,MAU
L - la { | ’.‘i‘
V4 12
= Ie
WWW.eNV.heMUuaf.edu.vn  eo— Cuvette ~— —

9
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2.4.1 PP TRAC QUANG PHAN TU
2. PP QUANG PHO HAP THU PHAN TU* UV-VIS (TT)
1.) Sw hap thu dnh sdng cta dd mau (tt)
Table 18-1 Colors of visible light
Wavelength of maximum Color Color
absorption (nm) absorbed observed
380—420 Violet Green-yellow
420—440 Violet-blue Yellow
440—470 Blue Orange
470—500 Blue-green Red
500—520 Green Purple
520—550 Yellow-green Violet
550—580 Yellow Violet-blue
580—620 Orange Blue
620—680 Red Blue-green
680—780 Red Green 1
www.env.hcmuaf.edu.vn
11

12

12/8/2020



www.env.hcmuaf.edu.vn

2.4.1PP TR['\C QUANG PHAN T
2. PP QUANG PHO HAP THU PHAN TU’ UV-VIS (TT)

2.) Dinh luat Lambert — Beer (tt)

1 - S x
Tiso I— 100% =T dugc goi la dg truyen qua.

* Gilta I, I, d0 day truyén anh sang (/) va nong do (C) lién hé
qua quy luat Lambert — Beer

A=1g(17°),_ =" xCxI

 Trong dé: € - hé s6 hdp thu phan tl, C - néng d6 dung dich
(mol/1), I - @6 day truyén dnh sang (cm), A - dd hap thu quang.

2.4.1PP TR:/f\C QUANG PHAN TV
2. PP QUANG PHO HAP THU PHAN TU UV-VIS (TT)

3.) Y nghta clia cac dai lwgng

» Hé s6 hap thu €: phu thudc ban chat mdi chat, budc séng A,
nhiét do.
* DO hip thu quang A: La dai lugng khdng cé don vi, c6 tinh
chat quan trong |a tinh cong dé hap thu quang.
— Gid slr 2 chdt A va B c6 ndng dd C, va Cy, d6 hap thu tai budc séng &
13 A=Ay + Ay =1x (,Cy + €5Cp)
— NE&u mot chat tan X ndo d6 cé do hap thu quang 1a Ay, dung mai c6 do
hdp thu quang la A, tacd: A=A + Ay,
— D& do dugc chinh xac A, thi Ay, = 0, c6 nghia la phai chon A,,, cia
dung méi khac xa véi A,,,, chat tan. Nhitng chat dwoc chon lam dung
mbi thudng 6 A hap thu & mién ranh gidi t&r ngoai chan khéng.

www.env.hemuaf.edu.vn

13

14

www.env.hcmuaf.edu.vn

2.4.1 PP TRAC QUANG PHAN TUY
2. PP QUANG PHO HAP THU PHAN TU UV-VIS (TT)

3.) Y nghia cta cac dai lwgng (tt)
Cac dung moi thudng st dung trong ving UV — VIS

Dung mai Budce song (nm) Dung méi Buéc song (nm)
Nudc cit 190 Benzen 280
HCI 190 Cloroform 245
Etanol, metanol 210 Tetra Clorocarbon 265
n- Butanol 210 Dietyl Eter 218
n- Hexan 210 Aceton 330
Cyclohexan 210 1.4 Dioxan 215

15
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2.4.1 PP TRAC QUANG PHAN TUf
2. PP QUANG PHO HAP THU PHAN TU UV-VIS (TT)

3.) Y nghia clia cac dai lvgng (tt)

+ Vd1: Mot mau cé do truyén quang la 50%, tinh d6 hap thu cta
mau.

e Vd2: Mét dung dich c6 néng dd 5 x 104 M duwoc phén tich va
do bang cuvette 1 cm & budc séng 490 nm dwoc d6 hap thu
14 0.338. Hay tinh d6 hap thu phan tlr cla chat & budc séng
nay?

4 0338

£=—

= Ty 676 cm™ M’
I lemx5107 M
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2.4.1 PP TRAC QUANG PHAN TU
3. QUANG PHO KE UV-VIS

* Sinh ra nang lwgng anh sang

¢ Chon mét budc séng anh sang thich hop

* Truyén tia sdng qua mau

* Do sy thay d&i cvdng dd cla anh sang

* Chuyén d6i sy thay d6i cvong dd sang va hién thj thanh nong
do

17
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Peén B6 loc don s&c Thaukinh  M&u

2.4.1 PP TRAC QUANG PHAN TUY
3. QUANG PHO KE UV-VIS (TT)

. - i—».—»l—»'
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Detector

18

2.4.1 PP TRKCA,QUAAI’\IG PHAN TU’
3. QUANG PHO KE UV-VIS (TT)

1. Ngubn sang
— Tao ra ngudn anh sang
* Pen tungsten, deuterium, hodc xenon
* Tao ra &nh séng trang — tap hop cla tat cd 4nh sang
mau

CTS-10368
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2.4.1 PP TRAC QUANG PHAN TUY
3. QUANG PHO KE UV-VIS (TT)

2. BO phan loc mau
— Chuyén déi anh sang trang thanh buéc séng anh
sang don sac phu hop cho tirng loai thi nghiém
* Lang kinh
* Ludinhiéu xa
* Pbén phat quang di6t

www.env.hecmuaf.edu.vn
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2.4.1 PP TRACMQUAAI’\IG PHAN TU
3. QUANG PHO KE UV-VIS (TT)

3. Lam thé nao lwa chon mau sic t6i wu cho thi
nghiém?
— Chon budéc séng ma mau hap thu t6i da anh séng
» Do mau tai ddy budc séng rong
* Xac dinh budc séng c6 dé hap thu cao nhat

21

21
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2.4.1 PP TRAC QUANG PHAN TUY
3. QUANG PHO KE UV-VIS (TT)

* Khi buwdc séng t6i wu da duwgc chon, dnh sang
di qua mau

W W
> !

22
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2.4.1 PP TRECMQUAAI’\IG PHAN TU
3. QUANG PHO KE UV-VIS (TT)

4. Cuvette chira mau
— Anh sang di qua mau vi th& mau phai chira trong
cuvet sach hoan toan
* Sach bén trong — axit hay thuéc thir
* Sach bén ngoai — vai xo
— Khéng bui, dau tay, tray xuwéc
* Thé tich mau phu hop
— M3u duoc do bang cach so sanh cwong d6 mau voi
mau trang
 Phdinhat quén
— Cung loai cuvet cho mau tring va mau phan tich

23
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2.4.1 PP TRAC QUANG PHAN TUY
3. QUANG PHO KE UV-VIS (TT)

5. Detector
— Detector do dac lugng anh sang bi hap thu bai
mau
* Chuyén d6i ndng lvgng anh sédng thanh nang luong
dién
— Chuong trinh phdn mém tinh todn ndng do tir sy
do dac cla detector bang cach s&t dung duong
cong hiéu chuan
 Pudng cong hiéu chuan chuyén dd hap thu anh sang
thanh ndng do

www.env.hecmuaf.edu.vn
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(Absorbance = -log T)

D
Sample CeIIO etector %T ABS CONC mglL
| ) —) 100  0.00  0.00
5 -/
i ®
[ ey | (=) l 791 019  0.10
3 U
. e l 36.3 0440  0.83
H -i- l 15.2 0.818 1.55

25

ABS
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2.4.1 PP TRAC QUANG PHAN TUY
3. QUANG PHO KE UV-VIS (TT)

Dung dich chuén
 Dung kiém tra tinh chinh xac
— P& tin twdng vao két qua do dung dan
— Tiét kién thoi gian va tién bac
* Ngan ngtra loai bd san pham hodc t6n hao hda chat sl
dung
— Chirng t6 hoat déng cla thiét bj v&i khach hang va
nha kiém soat

www.env.hcmuaf.edu.vn
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2.4.1 PP TRAC QUANG PHAN TUY
3. QUANG PHO KE UV-VIS (TT)
Lam thé nao biét két qua do duoc la
chinh xac?
27

28

28
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2.4.1 PP TRAC QUANG PHAN TUY
3. QUANG PHO KE UV-VIS (TT)

a) Dung dich chuan
— Kiém dinh k§ thuat va tinh trang cla thiét bj
— “T6i c6 thé thi nghiém dang?”

www.env.hcmuaf.edu.vn
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2.4.1 PP TRAC QUANG PHAN TUY
3. QUANG PHO KE UV-VIS (TT)

b) Dung dich chudn b6 sung (Khang dinh)
— Tim ra céc chat can tré hay cac van dé khac
— “C6 phai thi nghiém twong thich véi mau?”

29
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2.4.1 PP T‘l}f{C QUANG PHAN TU
4. CAN GHI NHO

* Phép do mau |3 su do lwdng mau sac.

¢ Cudng dd mau sac lién quan dén ndng do
trong mau duoc dya trén sy hiéu chuln cla
may.

* Trong mot phép do so sanh, tinh nhat quan la
yéu t6 chinh.

www.env.hcmuaf.edu.vn
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2.4.2 SAT

33
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2.4.2 SAT
NGUYEN TAC XAC PINH
Fe(OH);  + 3H* —» Fe™ + 3H,0

www.env.hcmuaf.edu.vn

4Fe**+ 2NH,0H —

3 4 [__§W—</
N/

4Fe* 4+ NO + 4H® + H)0

24

A\ 4
.
\:/
N N
(mau do cam)

35

2.4.2 SAT
Y NGHiA MOI TRUONG

 S3t cé trong cac quing hematite, magnetite, taconite, va
pyrite.

* Duoc slr dung réng rdi trong cdng nghiép thép va hop
kim.

* Fe?* (ferrous ion) va Fe3* (ferric ion).

* Sat cao cd thé gay 6 quan 4o, xoong nodi, lam tic cac dng
dan nudc. Khi > 1 mg/l, gay ra vi tanh va vé mit cdm
quan khéng chap nhan duoc.

* Tiéu chudn nuwdc mit (A1) va nudc sinh hoat: 0.5 mg/I.
* Tiéu chudn nudc dn uéng: 0.3 mg/I. 34
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2.4.2 SAT
NGUYEN TAC XAC PINH

Sat trong dd duogc khir thanh dang Fe?* (tan trong

nudc) bang cach dun s6i trong méi tredng acid va

hydroxylamine.

* Sau do Fe?* tao phirc c6 mau dé cam véi 1,10
phenanthroline & pH 3.0 — 3.3.

e Cudng dé mau tuan theo dinh luat Lambert-Beer va
phu thudc vao pH.

* Téc dd cuc dai cta phan itng & pH 2.9 -3.5va st

dung moét lwong thira phenanthroline.
36
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242 SAT
CAC YEU TO ANH HUONG

* Nhi*ng chat oxy héa manh nhu cyanide, nitrite va phosphate,
chromium, kém véi ham lwgng I&n hon 10 [an, cobalt, dong Ién hon
5 mg/l va nickel I&n hon 2 mg/I.

e Bismuth, cadmium, thy ngan, molybdate va bac két tda v&i
phenanthroline.

-> Dun s6i v&i acid dé chuyén polyphosphate thanh orthophosphate,
loai bd anh hwdng cla nitrite va cyanide.

- Thém lvgng thira hydroxylamine dé loai bé nhitng sai s& gay ra béi
cac tac nhan oxy héa manh.

- Khi m3u c6 chira cac kim loai gdy nhiéu, st dung mot lugng thira
phenanthroline dé thay thé cac phirc chat do cac kim loai dé.

- Né&u ham lwgng ion kim loai qua cao thi nén sir dung pp li trich.

*+ MAu c6 mau, hay chat hitu co > dun s6i mau nhiéu gior véi HCl 1:1
trong cbc c6 quai bang silica, stt, hay platinum. Khi mau can, dét
nhe, phan tro con lai duwoc hoa tan bang acid. Néu ham lugng CHC 37
qua cao, budc phan hdy sé dugc thuc hién trudce giai doan li trich.

www.env.hcmuaf.edu.vn

2.4.2 SAT
LAY MAU

* Binh chtta: G hodc PE, rlra sach binh chira bang acid
loang va xa béng.

* T6ng st hoa tan: Loc mau bang gidy loc 0.45 um,

acid héa téi pH = 1 (1 ml HCl dd/100 ml mau).

Sat (11): Viéc xac dinh sat (I1) phai dwoc thuc hién tai

vi tri 1dy mau vi cé sy thay déi ti 1& gilra Fe2* va Fe3*

theo thoi gian trong méi truwdng acid. Acid hda mau

theo ti 1& 2 ml H,50, dd/100 ml mau.

* Khi phan tich, nhé I3c ki binh chira mau.

www.env.hemuaf.edu.vn
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2.4.2 SAT
CACH XAC PINH

1. Dungcu
Can phai rlra tat ca dung cu thly tinh bang HCI dd, trang lai bang nwdc
cat khi s dung
— 02 Erlen 250 ml
— 01 Ong dong 50 ml
— 06 Binh dinh mrc 50 ml
— 02 Pipette 2 ml, 5 ml, 10 ml
01 Pipette 25 ml
2. Thiétbi

— Spectrophometer

— Bépdién
39
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2.4.2 SAT
CACH XAC PINH

3. Héa chat

St dung cac hda chat c6 ham lwgng sat thap va nwéc cat khong co sat dé

chuan bj cac dung dich chuin va tac nhan.

— HCldg;

— Dd hydroxylamine: Hoa tan 10 g NH,0H.HCl trong 100 ml nwéc cat;

— Dd dém ammonium acetate (NH,CH;COOH): Hoa tan 250 g NH,C,H;0,
trong 150 ml nwdc cat, thém 700 ml acid acetic dd. Lic déu.

— Dd phenanthroline: Cho 10 ml nwéc cét vao trong cdc chira 100 mg
phenanthroline, thém 2 giot acid dd, khudy déu dén khi tan hoan
toan, pha lodng thanh 100 ml. Khéng st dung khi dd c6 mau.

— Dd lwu trir sét (500 ppm): DS 20 ml H2S04 dd vao 50 ml nwdc cat va
thém vao 1.7594 g Fe(NH,),(S0,),.6H,0. Sau khi dd d6ng nhét, pha
thanh 500 ml v&i nuwéce cat (1 ml = 500 ug Fe).

— Dd chuan: Lay 20 ml dd Iwu trit sat cho vao binh dinh mirc 1000 ml,
thém nwdrc cat cho téi vach ( 1 ml =10 pg Fe).

www.env.hcmuaf.edu.vn
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2.4.2 SAT
CACH XAC PINH

4. Tién hanh

a). S&t téng cong (Fe,.)

- MAu phai dwoc lic déu trwdc khi phan tich.

- Lay 50 ml mau cho vao erlen. Né&u thé tich mau c6 ham lwgng sat > 0.2
mg, st dung 1 lwgng mau it hon va pha thanh 50 ml.

- Thém 2 ml HCl dd va 1 ml NH,OH.HCI.

- Thém vai vién bi thly tinh vao erlen.

- Dun sbi dén khi con 15 — 20 ml (néu bj can thi cho vao 2 ml HCl dd va 5
ml nwdc cat).

- Lam ngudi mau tdi RT, chuyén dd vao binh dinh mirc 100 ml, thém 10
ml dd dém ammonium acetate va 4 ml dd phenanthroline.

- Cho nudc cat tdi vach, lac déu, sau d6 dé khodng 10 — 15 min cho
cwong dé mau dat cye dai va 6n dinh.

2.4.2 SAT
CACH XAC PINH

4. Tién hanh
b). Sit hoa tan
- MAu d3 dwoc x I khi 18y mau.
- Trinh ty xac dinh nhw d8i vdi Fe,..

. S3t hai (I1)

- Can xac dinh tai hién triwong.

- Acid héa mau theo ti 1&é 2 ml HCl dd/100 ml mau.

- Lay 50 ml m3u d3 dwoc acid héa, thém 20 ml dd phenanthroline va 10
ml dd dém ammonium acetate, l4c déu.

- Phathanh 100 ml v&i nudc cat, doi khoang 10 — 15 min sau d6 do d6
hap thy & 510 nm.

C

www.env.hemuaf.edu.vn
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N s o 41
- Do do hap thu & budc song 510 nm.
www.env.hcmuaf.edu.vn
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2.4.2 SAT
CACH XAC PINH
4. Tién hanh -

d). Thanh Iap dwong chuan

- St dung dd chuan cé ndng dd 1 ml = 10 pg Fe.

- Phanhusau g 0 1 2 3 4 5
V dd chuan (ml) 0 1 2 3 4 5
V nwéc cat (ml) 25 24 23 22 21 20
V dd dém (ml) 5
V phenanthroline (ml) 2

Dinh mdrc 50 ml

Ham lwong C, 0 10 20 30 40 50
Néng d6 C (mg/l) 0 02 04 06 08 1.0
D6 hap thu (510 nm) 0 ? ? ? ? ?

- Né&u mau bj duc va cé mau, thay vi sl dung nwéc cat lam mau tréng, 23

st dung chinh mau lam mau chuan trang, va xt li mau qua tat ca cac
bwdc nhw trén nhwng khéng cho phenanthroline.
www.env.hcmuaf.edu.vn

2.4.2 SAT
CACH XAC PINH
5. Tinhtoan
Sau khi c6 d6 hap thu ctia mét loat chuan. Vé giadn d6 A = f(C),
sir dung pp binh phwrong cuc tiéu dé 1ap phwong trinh y = mx
+b. Tl tri s6 d6 hap thu clia m3u A, suy ra C, tir phuong
trinh trén. K&t qua biéu dién bing don vi mg/I.

www.env.hcmuaf.edu.vn
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2.5 CAC THONG SO SINH HOC

45
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2.5.1
O0XY HOA TAN (DO)

45

2.5.1 DO
Y NGHiA MOI TRUONG

* Oxy hoa tan (Dissolved Oxygen — DO) 13 yéu t6 xac dinh sy thay d6i
xay ra do vi sinh vat ki khi hay hi€u khi. Day Ia chi tiéu quan trong
nhat lién quan dén viéc kiém soat 6 nhiém dong chay. Ngoai ra, DO
con 1a co s& clia viéc xac dinh BOD nham danh gia mirc 6 nhiém cla
nwéc thai sinh hoat va nudce thai cong nghiép.

e Tat ca cac qud trinh x Iy hiéu khi phu thudc vao sy hién dién cla
oxy trong nudc, viéc xac dinh DO khéng thé thiéu vi d6 1a phuong
tién kiém soat téc d6 suc khi, nham dam bao dd luwgng 6xy thich
hgp cho vi sinh vat hiéu khi phat trién.

+ DO ciing |a y8u t6 quan trong trong sif 4n mon sat thép, dic biét la
trong hé théng cap nudc 16 hoi.

47
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2.5.1D0
NGUYEN TAC XAC DINH
* Xac dinh DO theo phuong phap Winkler cai

tién dua trén sy oxy hda Mn2* thanh Mn** béi

lwong 6xy hoa tan trong nuédc.
48
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) 2.5’.1 DO
CAC YEU TO ANH HUONG

* Chatlo lirng va mau.

www.env.hcmuaf.edu.vn
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~_  251D0 B
LAY MAU VA BAO QUAN MAU

e Binh chtra: G hoac P
+ MAau duwoc nap day trong mot L = 8-
binh kin ngay sau khi 1dy mau. ﬂ\
* Phan tich ngay tai hién truong, \J
hodc x{ If mau thich hop va bao
quan téi cho téi khi dwgc phan
tich (trong vai gi®) va can phan
tich cang s&dm cang tét.
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2.5.1 D0
TRINH TU XAC PINH

1. Dungcu
— Chai BOD 300 ml;

- 6ng dong 100 ml;
— Binh tam giac 500 ml;
— Buret;
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2.5.1 D0
TRINH TU XAC DINH (TT)
2. Héachat
a) Dung dich MnSO,:

— Hoa tan 480 g MnS0O,.4H,0 (hodc 400 g MnSO,.2H,0 hodc 364 g
MnS0,.H,0) trong nudc cat, pha lodng thanh 1 Iit. D& tan hét (khoang
3h).

b) Dung dich lodide — Azide kiém:

— Hoa tan 500 g NaOH (hay 700 g KOH) va 135 g Nal (hodc 150 g KI)
trong nudc cdt va pha lodng thanh 1 lit. Thém vao 10 g NaN, d3 duoc
hoa tan trong 40 ml nuwdc cat.

c) Acid sulfuric dgm ddc
d) Dung dich Na,S,0, 0,025 M:

— Hoa tan 6.205 g Na,S,0,.5H,0 trong nudc cat, thém 1.5 ml NaOH 6 N

(hodc 0.4 g NaOH vién) va pha lodng thanh 1 lit.
e) Chithjho tinh bét:

— Hoa tan 2 g tinh bdt va 0.2 g acid salicylic (chat bao quan) trong 100 ml

nudc cat néng.

www.env.hcmuaf.edu.vn

51

52

52

12/8/2020

13



2.5.1D0
TRINH TU XAC DINH (TT)

3. Tién hanh
+ L8y mau vao day chai BOD, d4y nut, gat bd phan trén ra, V = 300 m,
khéng duoc dé bot khi bam xung quanh thanh chai.
* Mé ndt chai, Ian lvgt thém vao bén dwdi mit thoang mau:
— 2ml MnSO,;
— 2 mliodide — azide kiém.
* DAy nut chai va ddo nguoc chai lén xudng trong vai phut.
+ D& yén cho két tha Iang hoan toan, cn than mé& nut chai, thém 2 ml
H,S0, dam ddc.
* Day nut, rira chai dudi voi nude, dao nguoc chai dé lam tan hoan
toan két tla.
* R6t bd 97 ml dung dich, dinh phan lugng mau con lai bing dung
dich Na,S,0, 0.025 M cho dén khi c6 mau vang rom nhat. Thém vai
giot chi thi ho tinh bot, ti€p tuc dinh phan cho dén khi mat mau

2.5.1 DO
TRINH TU XAC DINH (TT)

4. Tinh toan
1 ml Na,S,0;0.025 M da dung =1 mg O,/I

54
54
2.5.2 BOD
Y NGHIA MOI TRUONG
* Nhu cau oxy sinh héa (BOD) |3 lvgng oxy can thiét dé
vi sinh vat oxy hda cac chat hitu co cé kha ndng phan
huy sinh hoc trong diéu kién hiéu khi.
* NG la chi tiéu xac dinh mdc do 6 nhiém cda nwdc
thai sinh hoat va céng nghiép.
'BOD%n@tvmgnhmmcMﬁéummnﬂm@nh&dé
kiém soat 6 nhiém dong chay.
* BOD con dugc tng dung dé wdc lwgng cdng suat cac
cong trinh xtr ly sinh hoc, cling nhu danh gia hiéu
qua cla cac céng trinh dé.
56
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xanh. >3
53
2.5.2
NHU CAU OXY SINH HOA (BOD)
55

56
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2.5.2 BOD
NGUYEN TAC XAC PINH

* Sr dung loai chai BOD d3c biét c6 thé tich 300 ml.

+ Cho mau vao day chai (hodc mdt lwgng mau thich
hop va thém nudc pha lodng cho day chai).

* Po ham lugng oxy hoa tan (DO) ban dau va sau 5
ngay U & nhiét d 20°C (nén con goi la BODy).
Lwgng oxy chénh léch do vi sinh vat s&r dung
chinh 1a BOD.

* Can phai pha lodng mau.
* UBOD?
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2.5.2 BOD
Mo hinh héa phan irng BOD
¢ M® hinh héa dua trén lugng chat hitu co con lai & thoi
gian t:

dBOD,
o = ki x BOD,

BOD, = UBOD x e~ ¥1t

Trong do:
BOD, = Lugng chc con lai & thoi gian t, tinh theo lugng oxy twong duong, mg/I
k, = hang s8 t8c d6 phan (ng bac nhat, ngay?, phu thudc nhiét d6 T
UBOD = Ultimate BOD = BOD cu@i cung, mg/|
t = thoi gian, ngay

* BOD st dung & thoi gian t
BOD, = UBOD — BOD, = UBOD(1 — e~k1t)

www.env.hcmuaf.edu.vn
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i 2.5.’2 BOD
CAC YEU TO ANH HUONG

* Visinh vat nitrate hda s& sir dung 6xy dé oxy
héa nito — NH; thanh nitrite va nitrate, do d6
c6 thé lam tang lvgng oxy tiéu thy, lam ting
két qud BOD xac dinh.

* Cho thém Allyl Thiourea dé ngdn chan qua
trinh trén.
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2.5.2 BOD
M6 hinh héa phan rng BOD

© ey =kpo07%0
Trong do:
T = Nhiét d6 can tinh
k; = héng s6 t8c d6 phan (rng bac nhat & T°C, ngay?
kyo = héing s6 t6c d6 phan (*ng bac nhét & 20°C, ngay!
0 = hé s& nhiét d6 = 1.047 (T > 20°C) (Phelps, 1944)
=1.135(4°C < T <20°C) or 1.056 (20°C < T < 30°C) (Schroepfer et al.,
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2.5.2 BOD
Cac phan ng xay ra trong qua trinh do BOD

a b 3¢ a 3c
C,H,O;N. + (Il+ Z_i —T)Oz —nCO; + (E ——2—)H20+CNH]

e CBOD
« NBOD

www.env.hcmuaf.edu.vn

Nitrosomonas (nitrite-forming bacteria) 2NHj + 30, — 2NO, ™ +2H* + 2H,0

Nitrobacter (nitrate-forming bacteria) 2NO;” +0;+2H* —2NO;™ +2H*

61

2.5.2 BOD
Cac phan rng xay ra trong qua trinh do BOD
::ETWBODMMWMW
Bwl
18 |
i
o ‘°> Carbonaceous BOD is solid curve up to 10 days
) and broken curve for 10 days and beyond

Incubation time (days)
Figure D.1  BOD versus incubation time sewage sample. (Kunz, 2010)

* BOD5 ~ 65 -70% UBOD (McKinney, 1962).
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2.5.2 BOD
Cac phan &ng xay ra trong qua trinh do BOD

§ Normal BOD curve with no lag

E—;’- / LaginBOD caused by low

38 g initial bacterial population,
2 ! unacclimated bacteria, or

i toxic material in wastewater

8

m

Incubation time (days)
Figure D.2 BOD versus incubation time showing lag.

(Kunz, 2010)

www.env.hcmuaf.edu.vn

63

. 2.52BOD -
LAY MAU VA BAO QUAN MAU

¢ Binh chtra: G hoac P

» Mau duoc nap day trong mot binh kin ngay sau khi ldy mau
va gilt & nhiét dé tlr 0°C dén 4°C cho dén khi phan tich.

* Tién hanh xac dinh BOD cang s&m cang t6t trong vong 24 h
k& tir khi mau duoc Iy,

+ Phai dam bao 13 nhitng chai chira miu khéng lam ting gia
tri trdng.

» N&u miu phan tich trong vong 2 h sau khi 18y thi khéng can
bao quan lanh.

* Can dua vé nhiét dé 20°C trwdc khi phéan tich.
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2.5.2 BOD
TRINH TU XAC PINH

1. Dungcu
—Ta 0 & nhiét d6 20°C + 1°C;
— Chai BOD 300 ml;
- 6ng dong 100 ml;
— Binh tam giac 500 ml;
— Beaker 500 ml;
— Buret;
— Pipet;

— May khuay tur. o

www.env.hcmuaf.edu.vn

2.5.2 BOD
TRINH TU XAC DINH (TT)

2. Héa chat

a) Dung dich dém phosphate: hoatan 8.5 g
KH,PO,; 21.75 g K,HPO,; 33.4 g Na,HPO,.7H,0
va 1 7 g NH,Cl trong 500 ml nuéc cat va dlnh
murc thanh 1 lit.

b) Dung dich MgSO,: hoa tan 22.5 g MgSO,.7H,0
trong nuéc cat, dmh murc thanh 1 1.

c) Dung dich CaCl,: hoa tan 27.5 g CaCl, trong
nuwdc cat, dinh mu’c thanh 11

d) Dung dich FeCl,: hoa tan 0.225 g FeCl;.6H,0
trong nuéc cat dinh mirc thanh 1 1.
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2.5.2 BOD
TRINH TU XAC PINH (TT)

Héa chit (tt)
e) Dung dich H,50, 1 N vad NaOH 1 N: dé trung hda mau
co tinh k|em hoac co tinh acid.

f) Dung dich Na,50,: hoa tan 1.575 g Na,SO, trong 1 |
nudc cat.

g) Dung dich acid glutamic — glucose: sdy glucose va acid
glutamic & nhiét d6 103°C trong 1 gi¢’. Hoa tan 150
mg glucose va 150 mg acid glutamic trong 1 | nuéc
cét. Chuan bj trudc khi dung.

h) Dung dich ammonium chloride: hoa tan 1.15 g NH,Cl
trong nuwdc cat, chinh pH = 7.2 bang NaOH va pha
lodng thanh 1 I. Dung dich chira 0.3 mg N/ml. 67
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2.5.2 BOD
TRINH TU XAC PINH (TT)

3. Tién hanh
a) Chudn bj nwdc pha lodng:
— Nudrc pha lodng duoc chuan bj bing cach thém mdi 1 ml cac dung dich dém
phosphate, MgS0,, CaCl,, FeCl,, cho méi lit nuérc ct bao hoa dxy va gitt &
nhiét d6 20°C + 1°C (nudc pha lodng nay duoc suc khi hon 2 gi®).

b) X ly méu:

— N&u c6 do kiem hodc d6 acid thi mau phai duoc trung hoa dén ph khoéng 6.5
- 7.5 bang H,50, ho3c NaOH.

— Né&u mau c6 ham lugng chlorine du déng ké thi loai bd bing cach thém
Na,S0;: Lugng Na,SO; can dugc xac dinh béng cach thém 1 ml acid acetic
(1:1) hay H,S0, (1:50) trong 1 Iit m3u, sau d6 tiép tuc thém 10 ml KI 10%, roi
dinh phan bang Na,S0, véi chi thi hd tinh bot dén dirt diém. Thém mot thé
tich Na,SO, d4 chuan (twong d6i) d&n mau d3 duoc trung hoa, tron déu va sau
10 — 20 phut kiém tra lai lwgng chlorine du.
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3.
c)

d)

www.env.hcmuaf.edu.vn

2.5.2 BOD
TRINH TU XAC DINH (TT)

Tién hanh (tt)

K7 thudt pha lodng méu xi ly theo ti 1é (chi ¢ tinh chét tham khéo)
0.1%-1% cho nudc thai cong nghiép nhiém ban ning

1% - 5% cho nuéc thai thd hodc da lang

5% - 25% cho nudc thai ra cda céc qué trinh x ly sinh hoc

25%-100%  cho nuwdc sdng bj & nhiém

Chiét nuwéc pha lodng vao hai chai. Cho mau vao mdi chai bang cach
nhung pipet xung déy chai, tha tir tir mau vao chai cho dén khi dat thé
tich can st dung, Idy nhanh pipet ra khéi chai, ddy nhanh nut lai (khéng
dugc co bot khi). Mot chai day kin dé G 5 ngay (DOs) va mét chai d€ dinh
phan tic thi (DO,). Chai G trong ti 20°C day ki, niém bang mét I&p nuéc
méng trén chd loe clia miéng chai (luu y khdng dé |&p nudc nay can hét
trong sudt qua trinh ).

69

2.5.2 BOD
TRINH TU XAC DINH (TT)

3. Tién hanh (tt)
e) Dinh phdn lugng 6xy hoa tan:
— Dinh phan DO giéng nhu bai x4c dinh DO.
— Do pha lodng clia mau phai bdo ddm sao cho sy khac biét gitta hai [an
dinh phan phai tir 2 mg O,/I tr& 1&n, va DO > 2 mg/I.
4. Tinh todn
BOD, (mg 0,/1) = (DO, — DOg) x f
Trong do:
— DO, :ham lwgng 6xy hoa tan do & ngay dau tién;
— DO; :ham lwgng 6xy hoa tan do sau 5 ngay U;
— f : hé s pha lodng mau.
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