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Tiéu chuan danh gia sinh vién:
® Dy 16p: 75% tréd 1én tinh theo s tiét 1én 1ép.
e Thi gitra hoc phan: khéng
e Thi két thic hoc phan: 70%
e Cac yéu cau khac: 30% (Thao ludn theo nhém, tiéu
luan, bai tap....)
¢ Hinh thtc thi: T ludn

,»/’ﬁf%g;ﬁﬁiﬁgiii_
Chuong 1: Mo dau
1.1. Lay mau va bdo quan mau
1.2. Cac phwong phap rng dung trong phan tich moi
treong
1.2.1. Phwong phap phan tich khoi lwgng
1.2.2. Phwong phap chuan d6 thé tich
1.2.3. Phwong phap tric quang
1.2.4. Phwong phap phan tich sac ki
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1. LAy mau, van chuyén va bao quan mau

e Trong phan tich moi tredrng: phan biét 4 loai mau

e Mau dai dién (representative): Vi du mau nwére séong, hd

e Mau chon lwa (selective): phu thudc vao ké hoach, chién
lwge 1dy mau.

e Mau bat ky (random): mau dworc l1ay khi tinh dai dién
khong dam bdo.

e Mau hon hop (composite): loai mau nay con ¢é tén goi
1a mau tron (mixed)
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min can ghi chép khi thwc hién
thu mau
° D‘ia d~iém lfiy mau, c6 toa do va moi thong tin
v€é mau
e Ghi chi tiét vé dia diém ldy mAu
e Phuong phap ldy miu
e Ngay thang ldy mau
e Thoi gian lay miu

11
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e Nguoi ldy mau

e Diéu kién thoi tiét

e Cach xir Iy mau

e Chat 6n dinh va chat bao vé di dua vao mau

* Dit ligu thu tai hi¢n truong: Vi du: thoi tiét, che
do thuy triéu, ...

12
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+ Theoi gian lwu mau
¢ La khodng thoi gian cwe dai: tinh tiv thoi diém lay
mau dén luc do mau.
 Vé nguyén tic: mau nén dwoc do cang nhanh cang tot
ngay sau khi 1dy mau.
e Lwu y: Can ghi nhan day du thong tin trong qua trinh
van chuyén mau, lwu mau.

13
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Mot s6 tinh chat ciia mau phan tich:
e Khi xdy dung chién lwgc 1dy mau can quan tdm, xem
xét cac yéu to:
« Do bay hoi
 Tinh nhay v&i anh sang MT
e Tinh bén virng vé nhiét
S phdn &ng hoa hoc, ...

14
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~ MOt s6 nguyén nhan gay bién ddi mau:

e Vi khuan, tdo, vsv khac: tiéu thu mét s6 thanh phan
trong mau, cling c¢6 thé lam bién ddi ban chit céc
thanh phdn, sinh ra cac sdn pham mai.

e Hoat déng sinh hoc ctia ching c6 thé lam bién déi:
DO, CO,, N, P, Si.

® Mot s6 chat bi oxy hod b&i oxy hoa tan sdn ¢6 trong
mau, hodc trong khong khi: vd nhw hop chat hiru co,
Fe, sunfua.

e pH, d6 dan dién, CO,: c6 thé bi thay do6i.

15

15
+ Hudng dan bao quan mau khi phan tich:
Chi tiéu phan tich Phwong thitc bao quan Théi gian ton trit miu
toi da
g dan dién, 4°C 28 gio
Do axit 4oC 24 giv
D0 kiem 4°C 24 giv
Sulfate 4,C,pH <8 28 ngay
DO 0.7ml gpsos dd, 1 ml NaN;(2g/ml) 8 gio
cho 300 mlL, 10 -20°C
COD 2ml H,S0./ 11 7 ngay
N-NH3 H,S0,, pH <2, 4°C 7 ngay
Fe HNO;, pH <2, 4°C 6 thang
16
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“Cac nguyén nhan dan dén két qua sai khi
do mau

e Nang lwc nguwdi phan tich: vd pp chudn d6, quy trinh
tién hanh thi nghiém khong theo trinh tw.

e Sai s0 do cac phan rng oxy hoa.

e Sai s0 thiét bi: thiét bi hoat d6ng khong dung, thiét bi
khoéng dwoc bdo quan, str dung theo khuyén cao ctia
nha san xudt; thiét bi khong phu hop véi mau do.

17
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e Sai s6 do ldy mau.

¢ S mat mat va phan huy trong liic phan tich: bi phan
huy do phan &ng oxy hod, nhiét d9, bay hoi, hap thu
trén bé mdt cta cac vat dung phan tich.

18
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Kiém tra tinh thich hop cia phwong phap

e Lap lai thi nghiém: gitip ngudi phan tich tin
twdng phwong phap dang thwe hién la dung, kiém tra
trinh tw, cac bwéc trong phan tich.

19
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¢ Thi nghiém thu héi (recovery test): thém vao
mau d6 mot lwgng xac dinh dung chat dang phan tich;
tién hanh do trwdc va sau khi thém = sw khac biét
gitra hai lan do cho biét sy hién dién ctia mau khi so
sanh v&i duwong chudn.

20

20
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® Do mdu trdng (blank): mau khong chira chit cdn phan
tich.

¢ Dung nhitng phwong phap khac nhau dé do.

¢ Thay doi dau do

21

21
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Mot so luu y

® Yéu cau chung d6i v&i nguwdi phan tich: cdn than/
ngdn nap/ gon gang/ ki luat.

e Trwdre khi phén tich: hiéu nguyén tdc, muc dich
phwong phdp, lich stt mau.

¢ Trong khi phan tich: Quan sat, ghi nhan cac hién
twong, cac sy ¢d bat thworng xdy ra, ghi nhan sé liéu.

e Sau khi phan tich: Quén ly di liéu, chi ra nhitrng sai
s6, nhan xét két qua phan tich. Mau nén dworc lwu gite
cho dén khi két qua dworc tin twong.

22

22
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| _2.-Cac phuvong phap t ung

trong phan tich méi truvong

23
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2. Cac phuwong phap wng dung trong phan
tich méi trwong

¢ Phwong phap phan tich khoi lwgng

e Phwrong phap chuan @6 thé tich

¢ Phwong phap phan tich sdc ki

¢ Phwong phap phan tich bang quang hoa

24
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Phwong phap phan tich khoi lwong

e Nguyén tdc:

- Két tda thanh phdn cdn xac dinh dwéi dang hop
chat it tan, khong tan.

- Lam sach két tua: loc, rtra,...

- Say, nung két ta & nhiét d6 cao dén khoi lwgng
khoéng doi.

- Can san pham thu dwoc va tinh ham lwgng thanh

phdn can xac dinh.

25

25
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e Mot s6 diéu kién quan trong trong qud trinh phan tich
bang khoi lwgng:

- Sw két ttia hoan toan:
Chon diéu kién thich hop dé két ttia hoan toan chat can
xac dinh (két tta trong diéu kién t6i wu) nhw nhiét do,
dung méi, kich thwéc hat két taa tao thanh, lwgng thuéc
két ttia, pH ctia dung dich, s ton tai chat dién li la.

- Do sach caa két tua:
Két tia tao thanh phai c6 d¢ tinh khiét cao, do d6 can cha y
dén sy hap phu va cong két cta két tua.

26

26
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PP chuan dd thé tich:

¢ Xac dinh nong d6 ctia mot chat bang cach
dung mot chat khac da biét nong do két hop
v&i chi thi thich hop dwa trén lwong thé
tich dung dich phan &ng tai diém d6i mau
cua chi thi.

27

27
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e Ap dung dinh luat bdo toan dwong lwong:
Cdc chdt phdn wng véi nhau theo cdc lwong ti 1@ véi
dwong lwong cia méi chdt trong phdn tng do.
CnxV, = Cy,xV,

Cy: nong d6 dwong lwong,
V: thé tich dung dich.

28

28

8/10/2021

14



P

e Tuy theo loai phan &ng duing 1am cor s& cho moi
phwong phap ma phwong phap thé tich dwoc dit tén
theo dé.

e Cac phuwong phap thé tich chia lam 4 loai dwa vao
phdn rng ma chung dung dé xac dinh diém twong
dwong:

e PP két tlia: phdn trng tao hop chat it tan
e PP trung hoa: c6 phan &ng acid - base

29

29
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e PP oxy hoad khtr: c6 p/u cac chat khtr va chit oxy hoa.
e PP complexon: phan &ng tao phtrc gitra ion kim loai voi
complexon.

30

30
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Bing 4: Mt s6 chit chi thi thuwéng gdp trong chuén dj complexon

i Chit chi thi Ion can xiic dinh pH. diéu kign Sur thay d0i miu Cich pha
1 2 3 4 5 6
Ca™ >12; NaOH Do — Tim 559 tida vil
2 Te apidt E2Y 7 =10,25% tron va1
1| Murexide Cu. . Ni**, Co ~8; NH, Da cam —> Tim |n e vinh thé
Ag™ 10-11,5; NH; D6 — Xanh tim
3+ ef neE 7-8; chuan nguge bing
ALt hie muoi kém ¢ pyridin
Ba®, Ca®* 10; c_o_m(fn com]?lcxonal
magie; dém amén
3 9-10; chuan nguge bang
Bi’ it
muoi kém
Cd**, Co™, Mg™, [ 10; NH; chuan nguge
Zath ot bing mudi Mn
Fe™* Ti** chuan nguge bang muoi
b ol keém c6 pyridin 0,1% tron véi
2 | Eriocromden T Ga™ 6,5-9,5; chuan ngugc (D6 nho — Xanh|NaCl (KNO;)
“ bang mudi kém tinh the
He™ 9-10; thém complexonat
g :
magie
Mn*’ 10, thém hydroxylamin
Ni®*., pb* 10, _’c'huim ngugce bing
mubi kém
™" 10, chudn ngugce bing
muoi magie
v 10, chuan nguge bang
— muoi Mn
Bit hicm 6-7 Xanh — Do
Bi** 2:3; HNO, Bd 3 Ving
cam
3 Bromopyrogallol &6 | Pb™ 5-6 Xanh tim — P6|0,5% trong
(PBR) Ni?*, Cd**, Co™ 9, dém amén ethanol 50%
Mg™, Mn™, Pd™, | 10, dém amén, chudn — |y.0n b6 nho
TP, Fe* In™, nguge bing mudi chi
Ga'* hoidic bitmut

==

31

31

1-3, HNO;

= Bi**

Th* 1,7-3,5; HNO;
n* HNO; 1M; 90°C
Qel* 225 Do — Ving
' 3-3,5; dém axetac
Hg™, TI* 4-5; dém axetac

4 | Xylenol da cam Cd, Fe® 5-6; dém urotropin 0.5% trong
Co* 5-6; dém urotropin; 80°C D6 tim — Ving g
Dit hiém 5-6; dém urotropin
" 5-6; dém axetac Do — Ving
Pb* 5; dém axetac
Ai:’ Fe:, Ga:, Chuén nguge véi mudi Xanh tim—
Ni™, Pb’ ,Sn™, Th Ving
U*, vo*
cat 14,5; NH;

5 | Canxon i L2213 NaOK Hong - Xanh Tré" v6i Na;S0,
Cd 11,5; NH; tinh thé (1/100)
Mg", Mn™, Zn™* | 10, dém amén

32

32

8/10/2021

16



8/10/2021

1 2 3 4 5 6
Bi' 1-3; HNO; Do—>Ving xant
cd®* 5-6; dém axetic Hong—Ving
xanh____J
Cu’™* 3-5; dém axetac; ~80°C__| Tim — Ving_|
o In* 2,3-2,5; dé¢m axetac Do —» Ving
¢ | (Piridin-2-azo) 1- Ni™’ 4: metanol 25%; ~60°C__| Tim — Vang_|0.1% trong
naphatol-2 (PAN) ThY 2-3,5; HNO; TR ethanol 96%
Al]“, Ca”’, Co’,
Fe'', Hg™', Ga™", z . P &
Mg, Mn™", C:l;.an nguge bing mudi | Bé — Vang
Mo™, Ni*, Pb*
1-2: HNO;
1.7 Boé — Ving
[1n* 3335, 5-70°C
| Hg™" 3-6 D6 —» Da cam |
Ccd”” 6-11,5; dém NH; Po — Vi
(Piridin-2-azo)-4 2+ 5; dém axetac o .
# resorsin (PAR) Cu 11,5; dém NH, | 0,1% trong nudc
9; dem NH,
5; d¢m axetac; ~90°C
5-9,6; d¢m urotropin bé — Vang
& dém uroiropin
5-11: d¢ém urotropin
8 Axit sunfosalixilic Fe** 2-3; dém axetac Pé — Vang  |5% trong nudc

33

33

11.5; NH, D6 > Xanh__
VF—M o [10:démamoniac [ Do —» Xanh__]; 40
9 | Eriocrom xanh den B HC10.01 Xanh — Do 0,4% trong

HC1 0.01-0.5M:; metanol
e
)-11:4
: NH,
)-11.5; dém amoniac
1-3; HNO;

5-6; dém urotropin

Xanh —» Ving

= Xanh —»
Ccu* 11,5; NH; Khéng mau
hodc xam

4,.5-6.5,dém urotropin _
Hg*" 6; dém urotropin " -

= = Tron vai KNO;
S L WIRLLORID )
2ot dem axetac rén (1/100) hodic
6-6.5- dem urotropin 0.1%
1.5; d¢m NH, Xanh —> Ving

10 Metylthymol xanh

1-2; axit cloaxetic;
—90°C Xanh — Do

e mat mau
4,5-6; dém axetac uiah quang
9-10; dém amoniac 0,130g chi thi va
5 N 3 2,
11 Zincon £ 9-10: chuin nguge bang | Xanh —» Viang :::1 N:'OH IIM
* | mudi kém o 00m

34

34
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Phwong phap phan tich do quang

¢ Dinh luit Lambe - Beer
e Phé hap thu
e Tinh chit mat d6 quang

e So d6 thiét bi do quang
e Xay dueng dworng chuan

35

35

Phuwong phap phan tich do quang la phwong phap phan tich cong cu dya trén viée do

nhimg tin hi¢u bire xa dién tir va tuong tac ctia birc xa dién tir voi chit nghién ci,

Phuong phap cd wu diém 1a tién hanh nhanh, thudn 1gi. Co do nhay cao, d chinh xdc
duge toi 10 mol/. Tuy thude vao ham hrong chat can xdc dinh ma ¢6 do chinh xdc tir 0.2 toi
20%

36

36
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Chiéu btrc xa dorn sdc cé budc song A, co cwong d6 1
qua dung dich chta cau t& khdo sat ¢ nong d6 C.
Bé day dung dich la 1. Tai bé mdt cuvet do, mot phan
btrc xa bi phan xa cé cwong @6 Iz, mét phan birc xa
bi hdp thu cé cworng d6 1,. Birc xa ra khoéi dung dich
c6 cwong do 1.

8/10/2021 37

37

Méuieir—mmbert— eer

Dodo:Iy=1y +1,+1
Chon cuvet do ¢6 bé mat nhan, truyén sudt de Iy =0
=, =1,+1

8/10/2021 38

38

8/10/2021

19



sleqs Tu-b Ua ciu t&r duac
~dinh bang 2 dai lwong

® Do truyén su6t T (Transmittance)

i :Ii hay T% =——x100

0 0

e Do hidp thu A (Absorbance) hay mat d6 quang OD
(optical density)

I 1 100
A=log=L =log— =1
e Seip Neimy

=2-10gT%

8/10/2021
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PO hap thu quang cla du_ng dich ty l1é
thuanvéiCval

Ai=lgIT°=8.l.C

% truyén qua: T = L.IOO(%) — A=—1gT
0
trong dé:
A, : Do hép thu
g: hé sb hép thu mol (lit.mof".cm"). g dac trung cho
kha nang hédp thu 4anh sang caa dung dich. Phu thudc
vao ban chat dung dich va budc séng A.
1: bé day dung dich (¢m)
C: ndng d6 dung dich (mol/)

40

40
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Cuvet dung trong mady do quang

41

~Phé hap thu anh sang

Dung dich hap thu dnh sing 6 tinh chat chon loc. Do thi bicu dién A = (1) (hodc ¢ =
f(1) hodi lge = f{A)) goi 14 pho hdp thy anh sing ciia dung dich. Trén pho hap thy 0 thé 6
mt hoc nhicu ey dai, thuomg thi chd mau ¢6 mt cue dai. Tai 2. ta ¢0 Ap (hOFC ).

A Amax2

;\.mm: 1

Buéce séng

42
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Tinh chat cua mat d6 quang

Chiu chum 4nh sang qua qua lién tiép 2 dung dich:

X ‘ | '
Tong 0 hdp thy quang cua 2 dung dich: Ag= lgl—". (ot do hap thy quang ctia dung

dich 1 1a Ay, dung dich 2 [a A,.

| IO V|
Ac=lg-"L=lg-t+lg-L=A +A
Z gll_lz gll glz | 2

43

43

Néu | dung dich ¢o nhiéu chit cling hz"ip thy anh sang thi Agg = ¥ Acie e

Aw= A phén tich +Alap chit
Vi viy mudn do A ohin ich £ phé tim cdch loai bo dnh hwong cua tap chit bﬁng cach
chudn bi 1 miu trﬁng (dung dich tréng).

Ado - Adungdich - Alr(‘ing - Ache‘il phin tich

44

44
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So d6 nguyén ly thiét bj do quang

Detector

Mau '
He tdn sac @ -

& sac
Nguon sing Khe

® vao

45

45

Ddc treng ndng lwong ctia mién phd

i

10'9Hz 10'°Hz 101Hz
Cosmic (Uv) (uv) (NIR) :
and X-rays | Vacuum Near Visible Near ]nglr;ar)e d M'f;g"i‘fve
v - rays ultraviolet | ultraviolet infrared

0.1 nm 200 nm 400 nm 800 nm 2um 50 um

8/10/2021
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HAN TiCH TRAC QUANG

Pdc trieng nang lwgng ctia mién pho

Anh sang c6 buédc séng nhé hon 200nm, bi hdp thu b&i oxi khéng khi, hoi nwéce va
nhiéu chdt khéc, vi vay chi c6 thé do quang & budc séng nhé hon 200 nm bang may
chan khoéng.

Anh sang c6 bwdc séng tir 200 - 400 nm, dwoe goi la anh sang tir ngoai (UV), trong
d6 vung tlr 200 - 300 nm dwoc goi 1a mién tir ngoai xa, coOn vung tlr 300 — 400 nm gan
mién kha kién dwoc goi la mién tir ngoai gan.

Anh sang c6 bwédc song trong khoang tir 800 - 2000 dwore goi 1a dnh sdng hdng ngoai
(IR). Sw hdp thu anh sdng & mién phé nay it dwoc st dung dé giai quyét tryec tiép cac

nhiém vu phan tich, nhung dwoc stt dung rong rai dé€ nghién ctru cau tao cta phan tt.

8/10/2021 47

47

Pac trung nang lwgng ciia mién pho

bo Da cam Vang Luc

739 - 610 610 - 590 590 - 560 560 - 510

Lam Cham Tim
510 - 490 490 - 430 430 - 400
Higher Yisible Spectrum .
Frequency Fregusncy
T T T T T
glilsy Soo soo 70O s00

Wavelength in nanometers

8/10/2021 48

48
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| Phin1: PHAN TIiCH TRA

Pdc treng nang lwong ctia mién pho
= Anh s&ng viing UV c6 budc séng trong khoang: 200 — 400 nm
» Anh s&ng vung IR ¢ budc sdng trong khoang: 800 — 2000 nm
» Anh s&ng vung VIS cé budc séng trong khoang: 396 — 760 nm

Trong phuong phdp trdc quang - phudng phap hdp thu quang hoc,
chiing ta thudng s dung viing phé UV - VIS cé budc sdng tir 200 — 800

nm
8/10/2021 W
49
LGELE
[ (VIS) Vi séng
- (Microware)

Tirngoai  Héng ngoai V6 tuyén
Tia gamma  — (Radio)

() (IR)
D

1" 1

Bu'dc song (cm)
= Mat ngwdi chi cdm nhan dwec mét viing phd rat nhé goi l1a
vung nhin thay (kha kién) bao gom cac blrc xa cé buwdc song tu
360—780 Nm cé mau trang.

= Khi cho anh sang tréng (4nh sang mét trdi) chiéu qua mot lang
kinh, n6 sé& bj phan tich thanh mét sé tia mau (d8, da cam,

vang, luc, lam, cham, tim). Méi tia mau d6 &ng v&i mot khoang
50

hivde eAna han hon

50
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1. Nguén sing: cung cip bitc xa dnh sing vimg trong thy thi ding dén soi ddt

Vonfram; ving tir ngoai: dung dén hydro, deteri, thuy ngan...

2 H¢ tan siic: hé tan séc c6 nhiém vu bién chum tia da séc thanh chim tia don sic
(cung cép bitc xa don sic). Vi cac méy thé hé i sir dung tr 1061 12 kinh loc dnh sang cho
dai pho hep chir khong cho hé dom sic. Cac may hién da hon thi sir dung ling kinh d€ cho
anh sang don sic. Cac may UV-Vis thé hé méi si dung cach tr (1200-1800 vach/mm c0 khi
td1 2400 vach/mm) co 0 phan giai cao tir 1 61 0,2nm.

51

51

3. Miu phin tich: chit phan tich ¢ thé cho tic dung vi mt thude thi trong moi truong

thich hop nhém tao phite chit ¢6 d9 nhay dam bao tinh dinh huong cia phuong phap. Néu chit
phén tich 13 chat khi thi phai chira mdu vao cuvet dong kin. Cuvet diing cho phd UV phai la

cuvet thach anh. Cuvet diing cho phd Vis co thé 1 cuvet nfya hoic cuvet thuy tinh

52

52
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cao thiromg diing detector dang dng nhn quang hodc loai chud diot (DAD). Detector chudi diot

thich hop cho viéc do dong thoi nhiéu cdu i v6i nhiéu bude song khac nha, thiét bi khd bén.

53

53

Xay dwng dudng chuan

®Chuan bi ddy dd mau cé néng d6 biét trudec,
tang dan (thudng 5 — 7 nhung phai nam trong
vung tuyén tinh cia méi quan hé A—-C) > Ay,
=Do gia tri A clla mau

*Dya vao phuong trinh duéong chuén tinh két
qua mau

54

54
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Phw
'QUI TRINH

dung dich x4c dinh)

- Do A hodc T ciia mau.

nong dd cua chat X trong mau

8/10/2021

- Tién hanh pha ché dung dich xac dinh.

- Tién hanh do A hodc T cua day chuén & A da chon.

- Dung d6 thi A, = f(C,). Viét PTHQ tuyén tinh ctia duong chuan.

- Pha mot loat dung dich chuan co C, tang dan mét cach déu dan.

(thuong 5 — 8 C,.) (Cac dung dich chuan phai c6 cling diéu kién nhur

- Can ctr vao PTHQ tuyén tinh cta diy chuan va Ay ma xac dinh

55

55

1,501

1.004

0.50-

0-00--v-|- T

T T T
0 5 10 15
N(mg dﬁ {(_' ]

Nong di (C)

0 G 15

56
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Téc vu Dong CASIO MS Dong CASIO ES .
|_| Bét ché do nhap tan so Khdng can Shift Mode 4 41
Khoi dong goi Hoi quy | Mode...(tim)...REG Mode...(tim)...STAT
tuyén tinh Lin A+BX
x, , », Shift, n, M+
: X Y FREQ
; x, , ¥, Shift, n, M+ n=E (= n
Nhip s6 licu o '
n, =1 thichi can nhan T | N T m =
X,y Mt
X6a man hinh hién thi AC AC
Xac dinh:
e Hg¢ so tuong quan Shift 2 —— 3 = Shift 1 73 =
mau (r)
e H¢ sé) héng: A Shift 2 —— 1 = Shift 1 71=
Thoat khoi géi Hoi quy Mode | Mode 1
57

57

D6 hap thu quang A do duwoc tir cac mau chuén va
mau nwoc thu tr ao nubi ca chwraion PO, nhw

Ssau:

0,010 0,480 0,930 1,370 1,830 2,281

Néng dé mau chuén (

mg/L)
D6 hép thu quang A

D6 hap thu quang A clia mau nwdc ao clia 3 lan lap
lai 1a: 1,256; 1,245; 1,264. Tinh nbng d6 PO43' trong
mau nuwdc ao.

58

58
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U hoi trac nghiém
L Tron% phwong phap quang phé hap thu phan ttr, ving
k

kha kién (thay dworc) la vung cé A tiv:
a. 100 - 400 nm b. 400 - 800 nm
c. 800 - 1200 nm d. 1200 - 1800 nm

2. Trong phwong phap quang phé hap thu phan tx, vung
ttr ngoai (UV) la viing c6 A tu:
a. 200 - 400 NM b. 400 - 800 nm
c. 800 - 1200 nm d. 1200 - 1800 nm

59 8/10/2021

59

4. D& x4c dinh ham lwong sit tdng trong mau nwée
sOng nguoi ta tién hanh xdy dwng dwdng chudn,
do mat d6 quang A va thu dwogc két qua nhw sau:

STT 1 2 3 1 a

C(ppm) Fe chuén 1,0 2.0 3,0 4.0 5.0

Mat d6 quang (A) (0,079 10,133 0,192 | 0,245 | 0,289

wong trinh dwong hoi quy tuyén tinh la:

0,028 + 0,0532C
0,028C + 0,0532
0,014 + 0,0532C
0,028 + 0,032C

an oo

8/10/2021 60

60
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9. Trong phwong phap do quang, khi do d6 truyén
quang moét dung dich trong cuvet cd I=i1cm thi A =
0,245. Hoi %T la bao nhiéu?

a. 68,30%

b. 61,08%

c. 56,88%

d. 57,60%

61 8/10/2021

61
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&xac dinh ham lwong sat tdng trong mau nwdc séng
ngwoi ta tién hanh xdy dwng dwdng chudn nhw sau:

Binh dinh mrc 50 mL 1123145

V(ML) dd Fe chudn (10 mg/L) | 1,0 |2,0(3,0(4,0 5,0

2 2

Dinh mirc bing nude cat

Noéng d6 ctia day chuan lan lwort la:
a.2-4-6-8-10 ppm

b. 0,02 - 0,04 - 0,06 - 0,08 - 0,10 ppm
€.0,2 - 0,4 - 0,6 - 0,8 — 1,0 ppm
d.o,1-0,2-0,3-0,4 - 0,5 ppm

62

62
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6. Dinh lwgng Fe3* trong nwédc bang phwong phap trac
quang, thu6c thtt KSCN, méi treong HNO, (pH =
1+2). Phtrc tao thanh ¢6 mau do, hap thu & A =
48onm v&i € = 6300 L.Lmol™.cm™. Tinh néng d6 mol
ctia Fe3* khi phtrc tao thanh c6 d6 hap thu A = 0,45
dung cuvet do cé 1 = 1cm.

a. 7,14.10
b. 71,4.1072
C. 7,14.10™4
d. 7,14.10°°

63 8/10/2021

63

0. Tron;g phwong phap do day chuin cta ﬁlét dung
dich mau cho két qua:

Mau | 0 1 2 3 4

cN 0 0,1 [ 0,15 0,2 | 0,25

A 0 10,246 (0,361 |0,512 | 0,819

Néu mau phan tich c6 A = 0,672 thi néng d6 dung

dich la:
a. 0,2251 b. 0,1390
C. 0,1374 d. 0,1928

8/10/2021 64

64
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e

PHAN TiCH MOI TRUONG

Chwong 2. Phan tich cac
thong s6 moi treorng nwd'c

65

65

/ -
NOI DUNG

2.1. Céc thong sb do hién trudng
2.2. Phan tich cac thong sb bang phuong phap khdi lugng
2.2. Phan tich cac thong sb bang phwong phap thé tich
2.2.1. B acid, do kiém, do ctng
2.2.2. Chloride, nito hitu co
2.3. Phan tich céc thong sb bang phwong phap tric quang
2.3.1. Nitrogen - nitrit, nitrogen - nitrat, nitrogen - ammonia
2.3.2. Sit, mangan
2.3.3. Phosphat, sulfat
2.4. Phan tich cac thong sb sinh hoa va vi sinh
2.4.1. DO, BOD
2.4.2. COD

66

66
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“Chuong 2: Phwong phap phan tich cac chi
tiéu moi trwrong nwédc
2.1. C4c thong sé do hién treeong
. pH
« Nhiét d6
« DO
* Do trong
* Luu t6c
+ Do dan dién; ...
* Vi tri 1y mau

67

67

/777

¢ Gidi thiéu mot s6 dung cy, thiét bi do hién trieong.

® M6t s0 lwu y khi thwe hién do hién trweong:
e SO ghi chép thong tin:
e No6i dung thong tin:

68

68
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69

2.2. Phan tich cac thdng s bang phuong phap
khoi lugng
e NOI DUNG
e Phan tich chat ran lo’ ltvng trong nworc
 Dinh nghia
« Y nghia moéi treorng
« Nguyén tdc phan tich
« Cac bwodc tién hanh
« Cdc quy dinh ctia VN vé gid tri gi¢i han cta théng
sO
o Céc quy chudn hwéng dan do thong s6
e Mot sé lwuy

70

70
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Ham lugng chat ran trong nudc

[
EA‘?‘D Gé@ TS=TVS + TFS

TVS =VSS +VDS
e TFS = FSS + FDS
= +
(Fss)  (ws)  (Fos
\ TSS =VSS +FSS

. A e TDS = VDS + FDS
(1vs 7 D)

“ '(T;\/' 7

71

+ TSS (Total Suspended Solid) : Téng chét ran lo ltPng

+ VSS (Volatile Suspended Solid) : Chét rin lo ltrng bay hoi
» FSS (Fixed Suspended Solid) : Chét ran lo ItPng khéng bay hoi
« TDS (Total Dissolved Solid) : Tédng chét ran hoéa tan

+ VDS (Volatile Dissolved Solid) : Chét rin hoa tan bay hoi

- FDS (Fixed Dissolved Solid) : Chét rdn héa tan khéng bay hoi
» TFS (Total Fixed Solid) : Tdng chét rdn khéng bay hoi

» TVS (Total Volatile Solid) : Téng chét rén bay hoi

+ TS (Total Solid) : Téng chit rin

72

72
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e Tdng lugng chéat ran (TS)

— La trong lugng khd (mg) ctiia phan con lai sau khi cho bay
hoi mau, sdy khd & 103°C dén khéi lugng khong déi

e Téng chat ran Is Irng (TSS)

— Loc mAu, sdy kho phan trén gidy loc dén khéi lugng khéng
ddi & 103 — 105°C

e Tong chat radn hoa tan (TDS) = TS — TSS
e Ham lugng chat ran bay hai (VSS)
— La trong lugng mat di sau khi nung
e Chat ran Ic Itrng khéng bay hai (FSS)
FSS = TSS - VSS

73

73

Téng chat ran I Iirng (TSS)

& Tong chat ran hoa tan (TDS)
Goi la chat ran cé thé loc dugc
GOm: chat hitu cg, khoang chat, oxit kim loai,
sulfides, tao, vi khuan,...
TSS gép phan vao dd duc cia nudc, giam lugng anh
sang truyén qua can thiét cho quang hgp, giam my
quan ctia nudc
Co6 thé loai bé bang keo tu tao béng, loc

TSS

e Goi la chit rdn khéng thé loc
w e GOmM: mudn carbonat, bicarbonat, chloride,
o sulfate, phosphate va nitrate
- e Co thé loai bd bang pp trao dédi ion, két taa, loc
ngugc

74

74
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TDS va do man

e Déu chi thi cac mudi hoa tan.
e Bang so sanh dinh lugng gilra 2 dai lugng

1.000-3.000 it man
3.000-10.000 Man trung binh
10.000-35.000 R&t man
>35.000 Nudc bién

75

75

TDS va doé dan dién riéng (PDDR)

e Dgdn vi cua DDDR: pSiemens/cm (PUS/cm)
e TDS cd thé xac dinh tir DDBR
— Nudc bién (NacCl)
TDS(mg/L) = 0.5 x BDDDPR(us/cm)
— Nudc ngam (Carbonate va sulfate)
TDS (mg/L) = (0.55 — 0.7)x DDPR(us/cm)

» Né&u ty 1& (TDS/ DDDR) khéng ddi, phan tich TDS
(phtrc tap) cé thé dudc thay thé& béng do d6 dan dién
riéng (ddn gian)

76

76
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Phuwong phap phan tich

e Nguyén tic:
e Mau di khudy tron déu dugc 1am bay hoi trong cdc
da can
e va lam kho dén trong ta séy 0 nhiét @ 105°C -
trong luong khong doi
J D,(f) tang trong luong cua coc 1a khdi luong chat
ran tong cong.

77

77

,Aff”é;‘;;;jift-ii o

e Néu tiép tuc nung & nhiét d6 550°C,
>thi do ting trong lugng cua coc sau khi
nung so voi trong luong coc ban dau 1a

ham luong CR 6n dinh.

> Chit rin bay hoi: 13 trong luong
mat sau khi dot.

78

78
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P

e Mau da khuéy tron duoc loc qua giéy loc, sau @6 séiy kho
giay loc,
e > d6 tang trong luong gidy loc sau khi sdy 13 ham lugng
tong chat ran lo lung.
o Chit rin tong cong=CR ... +CR ling

e Chét rin on dinh = CR — CR by hoi

tong cong

79

79

/777

e Tong chit ran lo limg:

e Lam kho gidy loc ¢ nhiét d6 105°C trong vong mot gio.

e Lam ngudi gidy loc trong binh hut 4m dén nhiét do can
bang (trong mot gio).

¢ Can P3 (mg).

8o

80

8/10/2021

40



° Lgc mau cé dung tich xac dinh da duoc x4o tron déu qua
gidy loc da can.

e Lam bay hoi nudc trong ti sdy & nhiét do 105°C.

* Lam ngudi gidy loc trong binh hut 4m dén nhiét d6 can
bang (trong mot gio).

e « Can P4 (mg).

81

81

82
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N 08: 2015/ B

Bang 1: Gid trj gii han cdc thong s0 chdt lwyng nude mit

Gid tri gioi han
T Thang so Don vi A B
T AL | &2 [ Bl | B
| [pH 685 | 685 [ 559 | 559
2 | Oxy hod tan (DO) mgl | 26 | >5 | >4 | »2
3 | Tong chat rin lo hing (TSS) mgl [20 | 30 | 50 [ 100

83

83

QCVN 40: 2011/ BTNTM

Bing 1: Gid tri C ciia cdc théng sé 6 nhiém trong nuée thai cong nghigp

Gi# tri C
TT Théng sb Pon vi
A B
1 | Nhiét do % 40 40
2 |pH 6-9 5,5-9
3| Mui Khéng kho Khéng khé
chiu chiu
4 | D6 mau (Co-Pt 6 pH=7) 20 70
5 | BODs (20°C) mg/l 30 50
6 | COD mg/l 50 100
7 | Chét rén lo limg mg/l 50 100

84

84
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phép trong nwrée thai sinh hoat

QC 14: 2008/ BTNMT

Biang 1 - Gia tri cdc thong so 6 nhiem lam co s& tinh todn gia tri toi da cho

TT Pon vi Gia tri C
Théng sb
A B
1. |pH - 5-9 5-9
2. BOD:; (20 °C) mg/1 30 50
3. Téng chit rén lo ling (TSS) mg/l 50 100
4, Téng chét réin hoa tan mg/l 500 1000

85

85

lrong tong chit ran hoa tan,

Hudng dan phan tich

lo limg bing cdch loc qua céi loc soi thuy tinh.

- TCVN 6625-2000 (ISO 11923-1997) - Chat lwong nuéc - Xc dinh chat rin

- TCVN 60531995 (SO 9696-1992) - Chit lugng nude - Xac dinh ham

86

86
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~2.2. Phan tich cac thong $6 bang phircrng
phap theé tich
® P acid

® D) kiém

* Do cung

87

87

+ D0 axit
+ Nguyén tic.
e Dung cac dung dich kiém manh dé dinh

phan dd acid cua cé acid vo co manh cling
nhu acid hiru co hoac acid yéu.

epH . <4.5:haidd acid (d6 acid methyl

mau

cam va do acid tong cong).

88

88
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P

° pH
e Dung chi thi mau tong hop c6 diy d6i mau twong tng véi
cac khoang pH rong d€ chan khoang pH,

> 4.5: chi ¢é dé acid tong cong.

mau

e > Sau d6 dung chi thi mau chuyén biét ( dé d6i mau trong
1 gi6i han pH hep ) xac dinh pH ctia mau.

89

89

/7 -
+ Cac bwoe tien hanh

* B;: Lay 50 ml miu cho vao binh tam giAc.
¢ B,: Thém 3 giot phenolphtalein.

¢ B,: Dung dung dich NaOH 0,02N dinh phén dén khi dung
dich ¢c6 mau tim nhat

e B,: Ghi nhan thé tich dung dich NaOH da dung.
e B5: Tinh két qua

90

90
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+ Tinh toan:

D¢ acid methyl cam (mg/1)

D6 acid téng cong (mg/l)

I

V1 x 1000

ml mau

V2 x 1000

ml mau

92

92
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A J oA
+ Do kiem
e Biéu thj kha nang thu nhan ion H* cua nudc.
e Dic trung cho kha nang dém cua nudc.

e Phuong phap xac dinh: dinh phan thé tich bang
dung dich H,SO, N/5 (0,02N) v6i chi thi
phenolphthalein va chi thi hon hop.

e Don vi tinh: mgCaCO,/L.

93

93

A J_sA
+ Do kiem
+ Nguyén tic.

e Dung dd acid manh dé dinh phan d6 kiém véi chi
thi phenolphthalein va chi thi hon hop.

e D kiém phenol dugc xac dinh bfmg cach dinh
phan mau dén diém doi mau cia chi thi
phenolphthlein (dd chuyén tir mau hong sang
khong mau khi pH<8.3).

94

94
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P

e Pj kiém tong cdng duoc xic dinh bang cach dinh
phan mau dén diém d6i mau cua chi thi hdn hop
(dung dich chuyén tir mau xanh sang mau dé khi
pH<4.5).

95

95

/777

+ Cac budrc tién hanh:

B,: Liy 50 ml mAu cho vao binh tam giac.

B,: Thém 3 giot chi thi hdn hop: lic ndy mau c6 mau xanh
B3: Pinh phan bang dd H,SO, cho dén khi dd mat mau hong.

B4: Ghi thé tich H,SO, 0.02N d3 dung dé tinh d6 kiém tng
cong.

96

96

8/10/2021

48



8/10/2021

+ Két qua:

D6 kidm phenol P (mg CaCO /L) =119
ml mau
D6 kiém téng cong T (mg CaCO,/Ly=—2 190
ml mau

98

98
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+ Két qua:

¢ Bang tinh d6 kiém do cac ion khac nhau gy ra:

Két qua dinh phan D¢ kiém do cac ion (mgCaCO,/L)
OH- CO,> HCO,
P<O O O T
P<T/2 0] 2P 1-2P
P=T/2 0] 2P O
P>T/2 2P-T 2(T-P) O
P=T T (0] O

OH" (mg/L) = d6 kiém OH" (mg CaCOs/L) x 0,34
COs? (mg/L) = d6 kiém COs* (mg CaCO3/L) x 0,6
HCOs™ (mg/L) = d6 kiém HCOs (mg CaCOs/L) x 1,22

99

99

N\ o A
+ Bai tap:
1/ K&t qua phan tich mot loat mau nwére cho pH nhw
sau: 5.5, 3.0, 11.2, 8.5, 7.4 va 9.0. Anh (chi) c6 két luan vé
khd nang c6 thé co6 ctda @ kiém bicarbonate, carbonate
hodc hydroxyl trong mdi mau.

2/ Theo bang s6 liéu sau day, tinh toan do kiém hydroxyl,
carbonate va bicarbonate cia moéi mau. V5, = 100 mL.

mL H2S0, 0,02N dinh phan dén

Mau pH Phenol Hén hop
1 1.0 10.0 15.5
2 10.0 14.4 38.6
3 1.2 8.2 8.4
4 7.0 0 12.7

100

8/10/2021
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+ Do cirng
* Y nghia méi trwdrng:

e D6 clrng tong cong: tdng ham lwgng Ca/ Mg va dwoc
biéu thi bang mg CaCO3/1.

e D6 clrng dwoe hiéu la khd ndng tao bot ctia nwére vi xa
bong.

e Jon Ca/ Mg se két tlia v&i xa béng - gidm strc cang bé
mat, pha huy tinh tao bot.

e [on dwong da hoa tri khac cling c6 kha nang nay nhwng
khéng dang ké.

101

/777

Nguyén tac:

oy pH 10,0 + 0.1, muo6i Natri ctia ethylenediamine —
tetra — acetic acid (Na - EDTA) tao thanh phtrc
chat v&i ion kim loai da hoa tri dwong.

¢ Dinh phdn d6 ctirng téng cong v&ri dd Na - EDTA
voi chat chi thi Eryochroma Black T; dd chuyén ttr
mau do6 rwgu vang 2 mau xanh dwong tai diém
két thuc.

102
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Cac buéc tién hanh

e Liy 50 ml mau cho vao binh tam gidc.

® Thém 1 ml dd dém dé pH dat 10 + o,1.

e Thém 3 giot chi thi, lac déu.

¢ Dinh phdn bang dd EDTA cho t&i khi dd chuyén tir d6
- xanh da troi

e Ghi thé tich Vgprs.

103

103
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Cach tinh

® D6 cirng tong cong mg CaCO 3 /1 :
= VEDTA x 1000/ V mau

104

104
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e Chuy:
e Dinh phan mau & nhiét &4 phong thi nghiém.
Mau qud lanh sé 1am chdm phén tng, nhiét do
qua cao chi thj mau sé bi phan huy.

106

106
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2.2.2. Chloride, nito hiru co

e Chloride
¢ Nito hiru cor

107

Chloride

* Y nghia méi trworng:
e Chloride (CI) la ion ¢6 trong nwéc thién nhién
va nwde thai.
e Ham lwong chloride cao sé gay anh hwdng xau
dén cdy trong.

108
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Nguyén tac:
¢ Trong moi trwedrng trung hoa hay kiém nhe, potassium
chromate (K,CrO,) cé thé dwoc dung lam chat chi thi
tai diém két thuc trong phwong phap dinh phan
chloride bang dung dich bac nitrate (AgNO,):
e Agt+ Clr - AgCl{ (Ksp = 3x10™)
(1)
* 2Ag* + CrO > — Ag,CrO, (Ksp = 5x10™)
(2)

do nau

109

109

,/;f”éﬁgﬁsjiﬁfj747474

® Duya vao sy khac biét ctia tich s6 tan, khi thém dung
dich AgNO, vao mau c¢6 hon hep Cl-va CrO 2,

¢ Ag* phan trng v&i ion Cl- dwdi dang két thia trang dén
khi hoan toan, sau d6 phan &ng (2) sé xdy ra, cho két
tta do gach dé nhan thdy.

110
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Cac bwdc tién hanh

e Liy soml mau cho vao binh tam gidc

¢ Chinh mau vé pH: 7-10 (7 - 8).

® Thém o,5ml chi thi K,CrO,.

* Dung dung dich AgNO; 0,0141N, dinh phan dén khi
dung dich tir mau vang chuyén sang mau do gach (so
v&i mau trang gom nwéce cat véi chi thi K,CrO,,

* Ghi thé tich V, ml AgNO, stt dung.

e Lam mdu trdng c6 thé tich dong v&i thé tich mau.

* Ghi nhan thé tich V,ml AgNO, st dung.

112
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Cach tinh:
Chlonde(mg/L)= w
ml mau
NaCl (mg/L) = chloride (mg/L) x 1,65
Trong do:

V,: thé tich dung dich AgNO; diing dinh phan mau.
Vy: thé tich dung dich AgNO; ding dinh phan mAu tring

13

113

14

114
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Nitrogen hitu co’
® Noi dung:
e Gioi thiéu chung
e Y nghia méi tredng
e Nguyén tdc phan tich
e Cac bwore tién hanh
e Cac quy dinh cta VN vé gia tri gi¢i han ctia
thong so
e Cac quy chudn hwéng dan do thong s6
* M6t sO leuy

15

115

Gidi thiéu vé thong s6 N trong QCVN

Bang 1: Gid tri C cda cac thongso 6 nhiém trong nude thai cong nghiép
/ QCVN 24: 2009/BTNMT

_ Gii tri C
T Thong so Bon vi

A B
31 | Amoni (tinh theo Nito) mg/l 5 10
32 | TongNito mgl 15 30

116
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Nguyén tac:

¢ Nito c6 trong thanh phan cac hgp chat hitu co, dudi
tdc dong ctia nhiét do cao va H,SO, ddc bi bién do6i
thanh NH,.

* Dinh lwong NH, bang dung dich axit c6 nong do xdc
dinh.

e Tém tit qua trinh dinh lwong nito theo cac giai doan
sau :

» V6 co hod nguyén liéu
o Cat dam
e Chudn do

uy

117
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+ VO cor héa nguyén liéu :

e Protein, polipeptit, pepton hodc cac hop chat chira
nitor > (NH,),SO, + H,SO, (4 dw

+ Catdam :

* D&y amoniac khoéi mu6i (NH,),SO,

* (NH,),SO, +2NaOH > 2NH,OH + Na,SO,

* NH,OH + H,SO, - HSO,dw + (NH,),SO,

118
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+ Chuan do:

* Dinh lwrong amoniac bang hé chuan H,SO, - NaOH
c6 nong d6 chinh xac (0.01N).

* H,SO, dw+ NaOH > Na, SO, + H,0

19

119

® Gidi thiéu thiét bi chwng cat dam: Micro Kjeldahl

120

120
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e Chu thich:

. Binh dun,

- Binh cat,

- Hé théng sinh han,
- Binh hirng NH,,

- Binh dwng dich thai

121

Mot so luu y:

e Phwong phap phan tich: cé thé dung pp khac dé phan
tich.

e Két qua phan tich:

® M6t s gi¢i han cho phép trong nwéce thai doi véi
thong sé:

122

122
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72.3. Phan tich cic théng sé bang phuwong
phap trac quang
NOI DUNG
2.3.1. Nitrogen - nitrit, nitrogen - nitrat,
nitrogen - ammonia

2.3.2. Sdt, mangan

2.3.3. Phosphat, sulfat

123

123
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Nitrogen - nitrit, nitrogen - nitrat, nitrogen - ammonia

¢ Gidi thiéu quy dinh vé giad tri t&i han ctia cac thong sé:
nitritt/ nitrat/ ammonia

124

124
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N - ammonia (N - NH,)
* Y nghia moi treong:
e Nguo6n: phan huy chat hiru co’ do cac vsv.

e Amoni hién dién trong nwéc sinh hoat cho thdy
nguon nwée bi nhiém ban béi cac dong nwére thai.

e Ham lwgng amonia cdan dworc kiém soat.

125

125

Bang 1: Gid tri gioi han cac thong s chat lwong nude mat/ QCVN 08 : 2008/ BTNMT

Gid tri gi¢i han

TT Thong so bon vi A B

Al A2 Bl B2
6 | Amoni(NH"y)(tinhtheoN) mg/l 0,1 0.2 05 1

9 [ Nitrit (NO)) (tinh theo N) mgl | 001 [ 002 | 004 | 005

10 | Nitrat(NO3) (tinh theo N) mg/l 2 5 10 15

126

126
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+ Nguyén tac

e Phuwong phap Nessler dwoc eng dung cho nwédc uéng
tinh khiét, nwéc thién nhién, nwdc thai da dwoce lam
sach hodc chung cat.

e Tat ca cdc loai nay phai c6 0 mau thap va nong d6 N
- NH, I6mn hon 20 pg/L.

127
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e Ap dung phwong phap Nessler hoa tric tiép doi
v&i nwde thai sinh hoat chi c6 thé chap nhan sai s6
ctia N - NH, ttr 1 - 2mg/L.

2(2 KI.Hgl,) + NH, + 3KOH
— (NH,)Hg-O-Hgl (mauvang) + 7KL+ 2H,0

128
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A = 430nm.

Cac buwdc tién hanh

e -Dung soml mau, da ly tdm, loai két tta (néu co),
thém 2ml thu6c thr Nessler,
e Lic déu, cho 10 phut, do d6 hap thu & buwédc song

129

129

- Chuén bi dung dich tham chiéu nhu sau:

STT 0 1 2 |3 |4 |5 |6 |78
V. dd N — NH; chuédn 0 |05 | 1 [1,5]2 |25]|3 4 5
Vo UG cét 50 | 49,5 | 49 |48,5| 48 |475| 47 | 46 | 45
Vm Nessler 2
C (mg) 0 5 |10 [ 1520 [ 25 | 30 | 40 | 50
C (mg/L) 0 |01]02/[03]041/05]/06]08] 1

pha lodng thanh 50ml.

- So mau véi céc dung dich & A =430 nm sau khi thém Nessler 10 phut.

- Néu mau cua mau vuot qua duong chuin, 1am lai v&i mot thé tich mau thich hop va

130

130
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e Nguyén tac:

mau.

N - nitrit (N - NO,)

e Nitrite dworc xdc dinh bang phwong phap so

e Mau do phan &ng ttr cac dung dich tham chiéu
va mau sau khi tac dung véi acid sulfanilic va
naphthylamine & moéi treong pH = 2 - 2,5 tao
thanh hop chat mau dé tim ctia acid azobenzol
naphthylamine sulfonic c6 mau dé tim.

e Phwong phap Diazo thich hgp khi xac dinh
ham lwgng N - NO, ttr 1 - 25 pg/L.

131

131

Cac buwéc tién hanh:

STT 0 1 2 3 4 5
Vo dd N — NO> chuan 0 2.5 5 7,5 10 12,5
Vi nuréc cit 25 22:5 20 17,5 15 12,5
Vm dd EDTA 0,5ml

Vo acid sulfanilic 0,5ml, dgi 10 phat

Vi naphthylamine 0,5ml

V. dd acetate 0,5ml, dgi 20 phat

C (ug) 0 1,25 25 3.75 5,0 6,25
C (mg/L) 0 0,05 0,1 0,15 0,2 0,25

132

132
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® Do d6 hdp thu & buwdc song A = 520nm.
e Vidu:
¢ Phan tich Nitrat:

133

133

+ Gi@i thiéu pp phan tich

- TCVN 5988-1995 (ISO 5664-1984) - Chat luong nudc - Xac dinh amoni -
Phuwong phdp chung cét va chuan do.

- TCVN 6178-1996 (ISO 6777-1984) - Chit lvgng nude — Xéac dinh nitrit.
Phuong phap trac pho hap thy phén tu.

- TCVN 6180-1996 (ISO 7890-3-1988) - Chat lugng nude — Xdc dinh nitrat.
Phuong phap trac pho dung axit sunfosalixylic.

134

134
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2.3.2. Sat, mangan

e Phan tich sat
¢ Phan tich mangan

135

135

,/’f”é¢§§$ﬁjffj747477
+ Phan tich Fe

eNguyén tic:
e Mau phai acid hoa pH<2 trudc khi phan tich.
e Sit trong dung dich dugc khtr thanh dang
Fe?*(tan trong nudc) bang cach dun séi trong
moi truong acid va hydroxylamine.
e Sau d6 Fe?* tao phirc mau véi 1,10-
phenanthroline & pH=3-3,3

136

136
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® Moi nguyén tir Fe>+ sé két hop véi 3
phan tr phenanthroline tao thanh
phtrc chat c6 mau dé cam.

+ PT:

Fe(OH), + 3H* = Fe3* +H,0
413+ +2NH, =4Fe** + N,O + H,O + 4H*

137

137

Y=z
\ /
|
4
z

NN 2+ NC-Fe-CN
CIJ RS N e

F

mau cam do

138

138
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Cac budec tién hanh:

STT o [1 (2 [3 [4 |5
Vml dung dich chuin 0 (2 1[4 |6 |8 |10
Vml nudc cat 50 |48 |46 |44 |42 |40
Vml HCI dam dac

Vml dd ¢&ém NH,OH.HCI 1

Dun s6i cho dén khi thé tich dung dich con khoang 1
dinh mirc 100ml

0-15ml, dé ngudi, chuyén vao binh

Vml dd NH,C,H;0, 10

Vml dd phenanthroline 4

Dinh murc thanh 100ml bang nudc cat. Lac déu, dé yén 10-15 phut va do do hap thu

C (mg/L) [0 ]o2 [04 [06 [08 [1,0
139

139

140

140
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+ Tinh két qua:

141

/7 -
+ Mangan

e Nguyén tic:

e Persulfate 1a mot tac nhan c6 tinh oxy hoa
manh, du dé oxy héa Mn2* thanh Mn** khi ¢6
bac 1am chét xuc tac

e San pham cudi cung mang madu tim cia
permanganate bén trong khoang 24 gid, néu
st dung mot luong thira persulfate va khong
c6 mit chat hita co.

142
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2Mn?* +5S,04 + H,0
— 2MnO, + 10SO,2 + 10H*

143

143

+ Mangan
STT 0 1 2 3 4 5 6 M1 M2
V., 0 2 4 6 8 10 12 0 0
dd chuin
|V, nudceit | 100 98 96 94 92 90 88

(NH4)ZSZOS 1
(2
C (mg/l) 0 0.2 0.4 0.6 0.8 1.0 1.2
Abs
(A=525 nm)
144
144
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2.3.3. Phosphat, sulfat

¢ Phosphat
e Sulfat

146

146
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+ Sulfate

e Nguyén tic
e Trong moi truong acetic acid, sulfate tic dung véi
barium chloride tao thanh barium sulfate két tua
mau trang duyc.
. Néng do sulfate duoc xac dinh bﬁng cach so sanh
v6i dung dich tham chiéu da biét trudc néng do trén
duong chuan.

147

147
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Ba2+ + 8042- 9 BaSO4 l (két tha tréng duc)

e Xac dinh SO * theo phwong phdp dé duc
cho phép xac dinh ham lugong SO, tur 1-
40 mg/l.

148

148
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+ Céac bwéce tién hanh.

STT 0 1 2 4 Miu 1| Miu2
Vml dd SO+~ chuan | ( 1 2 4
Vml nude cit 25 | 24 23 22 21 20
Vml dd dém 5
BaClz tinh thé (g) 0.5
C (mg) 8 12 16 20
Abs

+ Tinh két qua?
149
149

/777

Phosphat

e Nguyén tac:

e O nhiét do cao, trong moi tredrng acid,

e cac dang ctia phosphate dwgc chuyén vé dang

orthophosphate
e va sé phan &ng v&i ammonium molybdate dé phong

thich acid molybdophosphoric,

¢ sau d9, acid nay sé két hop vé&i SnCl, tao mau xanh

dwong.

150

150
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PO 3 +12 (NH,),MoO, + 24 H* - (NH,),PO,.12Mo0O, +
21NH,* + 12H,0

(NH,),PO,.12Mo0O, + Sn** — molybdenum (xanh
dwong) + Sn4*

151

151

152

152
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¢ Chudn bi mau va bang dwong chudn

STT 0 1 2 3 4 5
Vi dd P — PO,* chuin 0 1 2 3 4 5
V nuGe cit 50 49 48 47 46 45
Vi dd molybdate 2
Vi SnCl, 0,25/5 giot
C (ug) 0 2,5 50 75 10 12,5
C (mg/L) 0 0,05 0,10 0,15 0,20 0,25

153

153

e Do @6 hap thu bing may quang ph6 & bwdc song A =
69onm.
e Vidu:

154

154
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4. Phan

tich cac thong s6 sinh hod va
vi sinh
2.4.1. DO, BOD
2.4.2. COD

155

155
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+ DO

e Nguyén tac:

e Nguyén tdc winkler cdi tién dwa trén sw
oxi hoa Mn?* thanh Mn#* b&i lwgng oxi
hda hoa tan trong nwérc.

e Khi cho MnSO, vao dung dich iodide
kiém (NaOH + Nal) vao mdu, ¢4 2 trweong
hop xdyra :

156

156

8/10/2021

78



P

e TH1 : Néu mau khong ¢6 oxi, két ttia
Mn(OH), két tta trang
Mn?* + 20H- — Mn(OH), |
eTH2: Néumaiu b oxi, mot phan Mnz*
bi oxi hoa thanh Mn#*, két tla mau nau .
Mn** +20H" +1/2 O, —» MnO, (s, + H,O

157

157
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® Mn4* ¢6 khd nang khtr I thanh I, ty do
trong moi trredng axid.

e > - lwong I, dwoc gidi phéng twong
dwong v&i lwong oxi hoa tan cé trong moi
treong nworc .

¢ Lwong |, nay dwoc xac dinh theo phwong
phap chudn d6 bdang Thiosunlfate véi chi
thi tinh bot .

158

158
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MnO, + 2I' + 4H* - Mn>* + I, + 2H,O
va

2Na,S,0; + I, — Na,5,0¢ +2Nal 500 mau

159

159

s ——
+ Céch tién hanh:

o Liy mau day vao chai DO, dy nut, gat bo
phan trén ra, V=300ml, khong dé bot khi bam
xung quanh thanh binh .

e M§ nat 1an luot thém vao bén dwdi mdt
thodng : 2ml MnSO, 2ml azide ki€m

e Day nut chai it nhat 20s, lac déu .

160
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e D¢ yén khi két tiia lang hoan toan, lac déu
chai

e Doi két tha lang yén, can thin mo nut ,
thém 2ml H,SO, dam dac .

e Day nut, rira chai dwdoi voi nwdc, dao
chai hoa tan hoan toan két taa .

161
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® R6t bo 97 ml dung dich,

® Dinh phén lwong méu con lai bing dung
dich Na,S,0; 0,025M,

e Chuan d6 khi dung dich chuyén sang mau vang
rom

162

8/10/2021

81



163

163

164
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+ Trwdc va sau chuan do

165

165

+ Oxy hoa tan trong nudc phu

thudc vao nhiéu yéu to:
e Nhiét do
e Ap suit
e Hoat dong ctia sinh vat trong nwdc : phiéu sinh dong
vat, thwc vat thiy sinh, phiéu sinh dong vat.
e Ham lwong chat hitu co.

166

166
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_—+ Y nghiia mdi treong cta DO
(Dissolved Oxygen):

e DO la yéu t6 xac dinh sy thay d6i xdy ra do vi sinh vat
ki khi hay hiéu khi.

e La chi tiéu quan trong nhat kiém soat 6 nhiém dong
chay.

® DO la co s& d€ kiém tra BOD : ddnh gid mtrc 6 nhiém
ctia nwore thai.

e DO la thong s6 kiém sodat toc d6 suc khi.

e La yéu to quan trong trong sw dn mon sdt thép, cdy
nghia l&n trong hé thong cip nwdrc.

167

167

/ -
+ Nhu cau oxi sinh héa (BOD)

+ Dinh nghia: lwgng oxy can thiét dé VK phan hay
cac CHC & diéu kién hiéu khi.
+ Co s& khoa hoc

¢ Vi khudan : hoai sinh, hiéu khi.

VK
e S d6: CHC+ 0O, > CO,+H,O + té bao m&i

168

168
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+ Pac diém
e Qua trinh trén can thoi gian dai
¢ Thoi gian cu thé phu thudc vao
¢ Ban chat chat hitu co
e chting loai vi sinh vat
e Nhiét d6 nguén nwéc
e Cdc doc chat co trong nwde
¢ Trung binh: 70% nhu cau oxy dworc st dung trong
5 ngay ddu; 20% trong 5 ngay tié€p theo va 99% &
ngay thit 20, 100% & ngay thir 21.

169

169
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ky thuat moi truvong

- BOD cao = 6 nhiém hitu co cao, ngworc lai.
- Trong ky thuit méi treorng BOD dwegce dung @é:
¢ Tinh gan dung lwgng oxy can dé€ oxy hoa cac chét
hitru cor dé phan huy ¢6 trong nwde thai.
e Lam co s& tinh toan kich thwéc cac cong trinh xt 1.
e Xac dinh hiéu suat ctia qua trinh xt li.
¢ Danh gia chat lwgng nwde sau khi xtv 1i dwore phép
thai ra moi treeorng ti€p nhan.

170

170
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+ Nguyén tic

e Str dung chai DO ddc biét c6 thé tich 300ml,
cho mau vao ddy chai.

® Do ham lwong oxi hoa tan ban dau va sau 5
ngay u & nhiét 6 20°C.

¢ Lwong oxi (DO) chénh 1éch do vi sinh str
dung chinh 1a BOD.

171
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+ Chuan bi nwéc pha loang
e Nuwédre pha lodng dwoc pha ché bang cach
thém 1ml cac dung dich cac chat
phosphate, MgSO, CaCl,, FeCl, cho moi
lit nwére cat bao hoa oxy va gitr 20 + 1°C

e Nwdrc pha loang nay dwoc suc khi hon 2h

172
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+ Ky thuat pha loAng mau

e Néu mau c6 dd kiém hodc d6 acid, thi phai
duogc trung hoa dén pH khoang 6,5-7,5 bang
H,SO, hoac NaOH.

e Néu mau c6 ham lwong chlor dir dang ke,
thém 1ml acid acetic 1:1 hay H,SO, 1:50
trong 1 1it mau,

e Sau d6 tiép tuc thém 10ml KI 10%, roi dinh
phan bang Na,SO; dén dut diem.

173

173
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Xir Iy méu
Xt 1y theo ty 1¢€:

0,1-1% |Cho nuéc thai cong nghiép nhiém ban ning

1-5% Cho nuéc thai tho hodc di lang
5—-25% |Cho nudc thai ra cua cac qua trinh xur 1y sinh hoc

25 — 100% | Cho nuéc song bi 6 nhiém

174

174
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+ Cong thire tinh BOD:

* BOD, (mgO,/1) = (D,-Dy)xf

o f= (Vphén tich T Vdich pha lodng )/ \4 mau nwée dem phan tich

175

175

+ COD
e Nguyén tac
e Hau hét cac chat hiru co déu bi phan huy
khi dun sé6i trong hon hop chromic va
acid sulfuric:

C,H,Oy + cCr,0.> + 8cH* - nCO, +
(a+8c) H,O + 2¢ Cr3*

176

176
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¢ Lwong potassium dichromate biét trwedre sé
giam twong trng v&i lwong chat hiru co ¢o
trong mau.

¢ Lwong dichromate dw sé dwoc dinh phan
bang dung dich Fe(NH,),(SO,),

e va lwong chat hitu co’ bi oxi hoa sé tinh ra
bang lwong oxi twong duwong qua Cr,0_> bi
khtr,

® lrong oxi twong dwong nay chinh la COD

177

177

178

178
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+ Phwong phap dun kin

* Rtra sach 2 6ng nghiém c6 nut van kin véi H,SO, trwérc khi
st dung

¢ Cho vao méi 6ng nghiém sml mau.

* Thém vao méi 6ng 3ml dung dich K,Cr,0_va 5 ml H,SO,
reagent, ldc ky.

¢ Ddt 6ng nghiém vao gid inox va cho vao tt sdy & 150°C
trong 2 gio.

¢ Dé ngudi dén nhiét dd phong, sau d6 cho ra binh tam gidc
10oml, thém 1-2 giot chi thi ferroin.

¢ Dinh phan mau dén khi dung dich chuyén tir mau xanh la
cdy sang mau nau do. Ghi thé tich FAS tiéu tén.

e Lam twong tw cho mau trdng.

179

179
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+ Cong thuec:

(A-B)xMx8000
V(

COD (mg O,/1) =

mau
)

e A: thé tich FAS dung dinh phan mau trdng
e B: thé tich FAS dung dinh phdn mau can xdc dinh
e M: néng dd FAS

180
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Mot s hinh anh

181

182
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+ D0 mau la chi tiéu biéu thi sy thay d6i tinh chat vat ly cta nwérc,
lam nwéc thay d6i sy trong su6t binh thwéong cta nwére, ¢d nhirng
mau khac.

+ Nguyén nhan gay do mau:

® Mau ctia nwée thién nhién do mau, phiéu sinh vét, cac san pham
ttr sy phan hay chat hiru co, ... tao ra.

e Mot s6 ion kim loai hay nwée thai cong nghiép ciing la nguyén
nhan gay cho nwéc ¢ mau.

e Cdcyéu td gdy duc nwée cling anh hwdng dén dé6 mau ctia nwéc

¢ Theo thdéi quen, ching ta cling nghi mau la mau quan sat ngay
dworc sau khi 1dy mau.

e Thyc ra, ddy chi la mau biéu kién, gom mot phan tir cac chat hoa
tan va mot phan con lai do chat huyén phut tao thanh.

183

183
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+ Nguyén tac:

® Dwa vao sy hdp thu dnh sang ctia cac hgp chat mau co
trong dung dich.

® Muon phan tich d6 mau thyce cta nwére, ching ta can
dem mau ban diu di ly tdm (khong loc, vi cac yéu t6
gdy mau tan trong nwée ¢ thé dinh vao gidy loc)
nhdm loai bé cac phan huyén phu.

¢ Phan dich l6ng sau ly tdm sé tién hanh do trén may
quang pho dé xac dinh @ mau thye.

184

184
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+ Cac budc tién hanh

— Bang dudng chuan:

Vdung dich mau chudn ¢

Vnwdc cat (ml) 50

_-----

45 40 35 30 .
S O N

— Po d6 hap thu cia cac dung dich & budce song 455 nm.

185

185

* Nguyén nhan do : tap chat huyén phu,
cdn rdn lo’ Itrng : hat sét, chat keo, vi sinh
vat (phiéu sinh dong thwce vat), chdt hoa
tan.

* D6 duc la mot trong cac chi tiéu lya chon
nguon nuwdc cap

* D6 duc cao anh hwdng vé mdt cdm quan
do6i voi ngudi dung nwede, gidam hiéu qua
cta qua trinh loc, khi truing - chi phi
cho xtr li cao.

* D6 duc cao : nwde chira nhiéu tap chit.

*Don vi do @6 duc : don vi chuin d6 duc la
sw can quang do 1mg SiO, hoa tan trong 1
lit nwére gay ra.

* Ngoai ra 6 thé str dung nhiéu don vi
khdc : JTU (jackson turbidity unit), NTU
(nephelometric turbidity unit).

Do trong

*Nguyén nhan twong tw
nhw d6 duc.

* Phdn anh chiéu sau lop
nwdc nhin thay.

*Ponvi: cm

+ K&t qua do trong cho
ngudi doc dé hinh dung
vé murc d6 trong ctia
nworc.

* D6 duc cao thi do6 trong
nho va nguorc lai.

186
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+ Phuong phap xac dinh déﬂtrong

e Nguyén tdc : do do sdu 1&p nwde nhin thdy bing mat
thwong.

¢ Dung dia secchi, don vi cm.

e K&t qua co thé bi anh hwdng bai thoi tiét.

187

187

wong phap xa 0 duc

e Nguyén tdc : dya trén sy hap thu anh sdng ctia céc can lor
ltrng 6 trong dung dich.

® Pha dung dich chuén : ttr dd chuan c6 @6 duc la 400NTU, dé
c6 thang d6 duc chudn theo bang.

® Bing dwong chudn.

| stT o lalal3lgls |6l 7]8

V,, dung dich chuin [l 2 4 6 8 10 12 14 n

V, nwore cat 100 98 96 94 92 90 88

L N DS

® Do d6 hap thu ctia thang d6 duc chudn dung dich chudn trén
mdy quang phé & budrc song 450nm.

e Lic déu mau, do dd hdp thu ctia mau. 188

188
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N, mg/L—>

0 54
0 Time. davs

Time, days

189

189

PHAN TiCH MOI TRUONG

Chwong 3: Phan tich cac chi tiéu
moi treearng dat

190
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NOI DUNG

3.1. Chudn bi miu dat
3.2. Phan tich cac tinh chat vat ly cta dat
3.2.1. Thanh phén co gi¢i, dd dm
3.2.2. Ti trong, dung trong, do x6p
3.3. Phan tich chat hiru cor va chat hoa tan
3.3.1. Chat hiru co, nito trong dat
3.3.2. Tong lwong mudi tan, cacbonat, sulfat, chloride
3.4. Xac dinh cac tinh chat hoa li ctia dat
3.4.1. D6 chua cta dat
3.4.2. Xac dinh thé oxy hoa - khir ctia dat
3.4.3. Xdc dinh canxi, magie trao d6i bang trilon B
3.4.4. Xac dinh téng lwgng kiém trao doi
3.4.5. Xac dinh dung tich trao d6i cation ctia dat

191

191

/7 o
3.1. Chuan bi mau dat

 Cac tai liéu can thu thap trwde khi ldy mau dat phan
tich:
e Ban d6 dia hinh
e Tai liéu dia chat khu vire
e Tai liéu dia chdt thuy van
e Tai liéu khi hau
e C4c tai liéu nghién ctru vé khu viee truedre d6

e C4c tai liéu kinh té - xa héi khu viee lién quan.

192

192
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+ Phwong phap 1ay mau
e Tiy muc dich nghién ctru ma lwa chon cach
1dy mau phu hop:
1. Ldy mau theo ting phat sinh
2. Lay mau cé biét
3. Lay mau hén hop
4. Lay mau dit nguyén trang: Khong pha
htty cdu tao dat.

193

193
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(1) LAy mAau theo tang phat sinh:
*Dao phau dién dat:
eDiém chon: dai dién cho toan viung
ePhiu dién rong 1.2 m, dai 1.5 m
eSdu dén tang da me, hodc sdu 1.5 - 2
m & noi co tang dat day.

194

194
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+ Cach 1ay mau dat:

e Ldy mau tir tang phat sinh cudi
cung > tang mat

*MO0i tang 1 tui riéng,

e Ghi du thong tin

e Khéi lwgng: 0.5 kg 2> 1 kg.

196

196
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(2) LAy mau hon hop:

* Lay cdc mau & cac diém khac nhau
e Sau d6 tron lai c6 mau trung binh.
e D€ c6 1 mau hén hop: 1dy tir 5 2 10 diém.
*Lwuy:
¢ Tranh cdc diém ca biét
e Vidu:
« Cho6 bon nhiéu phan
« Noi voi tu lai nhiéu
« Cho cay qua t6t hodc qua xdu
« Cho cay bi sdu bénh

197

197

/ -
(3) LAy cac mau riéng biét
e Ldy mau phan bd & cac vi tri khdc nhau
*So lwgng mau 5 - 10 diém.
® Cach lay theo dworng chéo, dwong
thang goc véi dia hinh vuong gon

198

198
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Theo dworng
thang goc?

@ Diém ldy mau dat

_, 6 bd tri mau theo dwdng chéo
hay thang géc:

Theo dwong chéo?

199

199

@ Diém lay mau dat

,f 6 bd tri mau theo dwong chéo
hay thang géc:

200
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¢ Liy mau theo dwdong gap khuc, dworng chéo doi voi dia
hinh dai.
¢ Vi du: ldy miu theo dworng gip khiic, dwéng chéo

201

(3) M3u hon hop

® Thu cdc mau riéng biét

¢ Cidc mau dwgc nghién nho, tron déu trén
gidy

* Dan mong mau dat

e Chia lam 4 phdn theo dwéong chéo

e Ldy 2 phan d6i dién - trén lai dwoc mau
hon hop.

® Khoi lwgng mau: 0.5 - 1 kg cho vao tui nho.

202
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¢ Ttii nho lai dworc bé vao ti 1on kem
cac gidy ghi da cac thong tin mau.

¢ Dung but chi den: tranh nhoe mwc dac
biét d6i v&i mau dat wor.

203

/777

(4) LAy mau dat theo hién trang

204
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"+ Chudn bj trwréc khi tién hanh trudr khi
phan tich mau dat
a) Ly mau dit (R)
b) Hong kho dat
c) Nghién dat
d) Bao quin miu

205

,\/’

“(a) LAy mau dat
(b) Phoi khd mau

® Mot s6 treong hop phan tich trong dat
twot:
® Cac thong so6 phan tich la:
e NH,*
«NO,
e Fe *
o Fe*
e..(TL)

206
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¢ Cac chi tiéu khac thwong xac dinh trong
dat khé:
e Qua trinh hong kho thwc hién nhw sau:
e Bam nho: c&1-1.5cm
¢ Loai bo xac thwc vat, séi da.
e Loai bé rac: bich nilon, manh vun kim loai ...
e Hong kho trén san nha
e Noi hong kho phai thodng gio, khong cé cac hoa

chat bay hoi tiép xtic véri mau (khi NH3, Cl2, SO2,
)

207

207

/777

® Hong kho trong khong khi

¢ Khéng nén phoi ngoai nang, hodc sy trong
th sdy.

® Thoi gian hong kho tly thudc vao tirng loai
dat.

208

208
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(c) Nghién dat va ray mau
e Nghién bang c6i chay st
¢ Cho dat qua ray dk 2mm:
® Phan khoéng qua ray: can khéi lwgng, bé di.
® Phan qua ray: chia 2 phan
e Phan 1: dung phan tich thanh phéan co gidi: ti 1é
% sét, thit, cat.
e Phan 2: Tiép tuc nghién bang c6i chay st

209

,Aff”é;‘;;;ii:t-ii o

e Phan 2:
o Tiép tuc nghién bang céi chay s
« Rdy mau dat qua rdy dk imm

» Tiép tuc nghién nho, gia toan bd lwong
dat.

210
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(d) Bado quan mau dat

® Mau dit dwoc bdo quan trong lo thay tinh
nut nham miéng rong hodc trong hop gidy
bia cirng.

¢ Ghi d thong tin dé phan tich cac thanh
phan hoa hoc tiép theo.

® Tuy theo cdc thong s6 can phan tich ma tién
hanh x{ ly co hoc hoac hoa hoc theo yéu
cdu clia cac chi tiéu.

211

| 3-2.Phan tich cac tinh chat vat ly

cla dat
3.2.1. Lrg'ng nwére trong dat, hé s6 kho kiét

Va thanh phan co gi¢i

212
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+ Lwong nwdc trong dat va hé sé kho kiét k
® Mau dat dem vé ptn phan tich c6 2 dang:
(a) Mau dit pho'i kho trong khong khi:
e Lwong nuwde xac dinh chinh la lwgng nwédc hut dm
trong khong khi ctia né.
e Das6 cdc phan tich dwgc thye hién véri mau dit nay.
(b) MAiu dat twori méi thu:
e Lwong nuwdre xac dinh la 6 am hién tai ctia dat.
e Dung mau nay dé phan tich cac chi tiéu va thanh phan
dé bién d6i theo cac diéu kién oxy hod - khir: Fe *,
NH4", NO3 , H2S, thé oxy hod khtr, hoat ddng vsv.

213

213

/-77 o
Cac budc phan tich:

¢ Lwong nwdre hat am trong khong khi (Wh).
e Sdy coc st (1050C), can khoi lwgong m,,.
¢ Cho 10 g dat da hong kho va da qua rdy 1 mm, can
khoi lwgng m,.
e Sdy & 1050C (2h), can khoi lvgng m,.
e Két qua:
D6 am tuyét d6i (%) = (m,-m,)/(m,-m,) x 100.

214

214
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® Xac dinh lwgng nwére ctia mau twoi (W2):
e Mau dit nguyén trang dwng trong hop kin.
e Say cbc (1050C), can khoi lwgng m,,.

* Cho 10 g ddt vao céc, can khoi lwong m,.

* Sdy kho (1050C/ 2h), can khéi lwong m,.

e Két qua d6 am twong doi Wa:

* W2(%) = (m,-m,)/(m,-m,)x100.

215

215

Hé so khé kiét k
e k = khéi lwgng mau dat ban ddu/ khéi lwong mau dat
da sdy 1050c = (m,-m,)/(m,-m,).

K=100 / [100 - W2 (%)]
e Bai tap:

216

216
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Thanh phan co gidi dat:
e Nguyén tdc
e Dat sau xt li va phén tan triét dé cac cap hat

dwoc cho roi lang trong mot thé tich nwédc nhat
dinh.

e Cac hat ¢6 ban kinh khac nhau, 6 ti trong khac
nhau va lang trong nwéc theo dinh ludt Stokes
(1845).

V (cm/s) = 2/9.g.r2. (d-d)/n (1)

217

217
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e r: ban kinh ctia cdp hat (mm)

e d.: ti trong thé rdn cua dat, thwong dién bién trong
khoang tir 2.4 - 2.8. Khi khong xac dinh dworc cu thé,
c6 thé lay so liéu la 2.56.

e d: ti trong cta chat ldng dung phan tich, trong treong
hop nay la nwée va co gia tri bang 1.

e g: gia tdc trong triwedrng khi vat roi tw do c6 gia tri bang
981cm/s

¢ n: d0 nh&t ctia chdt 16ng phu thudc vao nhiét do chat
long. Vi du & 20°C, n = 0.01005; & 30°C, n = 0.008007

218

218
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e Néu hat dat roi (lang) mot doan dwong la S (cm) véi
van téc V (1) thi mat mét quang dwong thoi gian t:

t=S/V(2)
Thay (2) vao (1) ta c6: t = 9.S.n /2.g.r> (d,-d)

219

219

Bang 1. Thoi gian hit iy mau phu thudc vao nhiét o va ti trong thé rin cia dat

Puong kinh cdp | Titrong | D§ siu ly Nhiét do

hat (mm) nho thé rin mau
hon (dy) (cm) 25 275 30
<0.05 25 100s 94s 89s
<0.01 10 l6m 35s 15m 39s 14m 50s
<0.005 2.65 10 l1h 06m 21s 1h 02m 38s 59m 19s
<0.001 7 19h 2Im 13s | 18h 16m 05s | 17h 17m 52s

Ghi chu: h: gia, m: phit, s: giay

220
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Cac budrc tién hanh

e Can 10g dat, qua rdy dwong kinh imm.

e Ldy phdn qua rdy, tiép tuc qua ray o,25mm. Dem phdn
khéng qua ray say kho & 105°C ghi khoi lwgng, phan nay
bao goém cdc cdp hat c6 dwdng kinh trong khoang 0,25 - 1
mm.

¢ Phan khéng qua rdy dwgc chuyén toan bd vao 6ng dong
dung tich 1lit, sau d6 thém nwdc cat dén mirc1lit. Nhw
vay phan chtra trong 6ng dong gém cac cap hat c6 kich
thwde nho hon o.25mm.

e Tién hanh phan tich cdc cdp hat trong 6ng dong dwa vao
van téc lang ctia phwong trinh Stockes (bang 1) nhw sau:

221

/777

e Can c6c dwng mau va chudn bi 1dy mau.

e Dung pipet 1dy 25ml mau theo thi gian tinh sdn (b.1)
bang cach nhung 6ng hut xuéng dén d6 sau quy dinh
theo thanh phan cdp hat.

® Mau ldy xong dwoc ddnh s6 ghi ki hiéu, cho béc hoi
trén bép, say kho & 105°C dén khéi lwgng khong doi.
Can khoi lwgng va tinh két qua.

222
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X = a.1000.100/b.m

X: thanh phén cin tim tinh ra %, thanh phan nay gbm
nhirng cdp hat nhé hon kich thwéc cdp hat nao do, vi
du <0.05mm, <o.o1mm.

a: khéi lwgng cda thanh phan nhé hon kich thwéc cap
hat can tim (g)

b: thé tich hat dung dich huyén phu (ml)
m: khéi lwgng dat 1ay khi phan tich (g)

223

223
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Hwéng dan cach tinh:

e Tilé cap hat ttr 1 - 0.25mm = C, %

e Ti 1é cap hat nhd hon 0.05 mm = C, %
* Ti ¢ cap hat nhé hon 0.0 mm = C, %

* Ti 1¢ cdp hat nhé hon 0.005 mm = C, %
* Ti ¢ cap hat nhé hon 0.001 mm = C, %

224

224
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3.2.2. Ti trong, dung trong, dd xop

e Ti trong dat: ki hiéu d.

e D/n: la ti s6 trong lwong (g) mot don vi thé tich dat
khoé (cm3) cdc hat sit vao nhau (khéng c6 khoang hé)
so v&i trong lwong mot khoi nwde cing thé tich.

® Dic diém: ti trong phu thudc vao khoang vat, ham
lwong chat hiru co trong dat.

e Ti trong cang nho, dat nhiéu mun, giau chat hiru co.

e Dung ti trong va dung trong dé tinh d6 xop dat.

225

225
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Cac budrc tién hanh:

® Cho nuwdc cat da dun s6i dé ngudi vao binh ti trong
(picnomet).

e Can khéi lwgng P1(g).

e D6 bot 1 nlva nwdre trong binh, thém 10 gam dat (Po )
da qua rdy imm vao binh.

e Lic déu, dun sbi 5 phat, d€ ngudi, thém nwée cat day
dén vach.

e Can khéi lwgng P2 (g).

226

226
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e Cong thirc:
D=(P,xt)/ (P,+P,-P,)
t : 1a hé s6 tinh sang trong lwong dat kho tuyét
déi.
Tinh t qua d0 &m A cta dat lac phan tich theo
ct:
t = (100 -A)/ 100.

227

227

/7 o
Dung trong dat:

¢ Dinh nghia: la trong lwong (g) cia mét don vi thé tich
dat & trang thai kho kiét (c6 ca khe h&/16 héng).

e Ki hiéu D, don vi g/cm3.

e Nhdn xét: Dung trong (D) luén nho hon ti rong vi gia
tri dung trong phu thudc vao thanh phan khoang vit,
chat httu co, khe hé cua dat.

e D: thwdong co gid tri 0.9 - 1.8.

e Ti 1é mun cang cao, dit cang x6p, 16 hong nhiéu gia tri
D cang nho.

228

228
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Cac budc tién hanh

e Dung 6ng tru kim loai 100cm3, dong thang géc vao lop
dat can phan tich.

® Lwu y: bo cdy c6 néu la dat madt, gitr dat & trang thai ty
nhién, khong bi nén.

e Dung xéng lday toan b6 6ng tru 1én

¢ Dung dao cdt phdang va loai bé phan dat 2 dau.

e Sdy & 1050C dén trong lwong khong déi.

e Can khoi lwgng M (g)

229

229
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e Cong thtrc:

e D=M/V(g/cm3)

e M: trong lwong dat kho (g)

e V: Thé tich 6ng tru kim loai (cm3)

230

230
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Do x6p dat

e P/n: d6 xOp dat la ti 1é phan tram khe hé trong dat so
v&i thé tich dat, ki hiéu 1a P

e P: phu thudc vao thanh phan co gidi, két cau dat.

e P dat cat: 35 - 40%, P dat sét 45 - 50%.

231

231

< 50% bat chat
50 - 60%  Trung binh

60 -70%  Toixop
> 70% bat lun

Pat dong bang: P <50%
D4t feralit: P = 55 - 60%

232

232
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+ Cong thuc:

® P% = (1-D/d) x100
¢ D: Dung trong dat.
e d: ti trong dat

¢ Bai tap:

233

233
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3.3. Phan tich chat hiru co’ va chat hoa tan

3.3.1. Chat hitu co, nito trong dat

3.3.2. Tong lwgng muoi tan, cacbonat, sulfat,
chloride

234

234
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XAC PINH TONG MUOI TAN

e Nguyén tac:
o Xtr li dich chiét bang H,O, dem say r6i
can.
e Trinh tw phan tich:
¢ Chuan bi dich chiét dat
e Can khoi lwong c6c (W)

e Lay 25 ml dich loc trén cho vao cdc da biét khoi
lwgng. Khéi lwong c6c khong qua 20g.

235

235
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e Chuwng kho trén no6i cach thay (dén can), réi cho
vao 2 ml H,0, 15%.

e Tiép tuc chwng kho, cho tiép 2 ml H,0, 15%

e Lap lai cho dén khi cdn ¢ mau trang. Khi cdan con
mau den c6 nghia la van con chat hiru co.

® Sdy & 105°C dén khéi lwgng khong doi (thwong 2 -
3 gi®r). Lay ra cho vao binh hat am dé ngudi.

e Can khéi lwong cdc va mubi (W,)

236
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Tinh két qua
e Tong mudi tan (%) = (W,- W,).K/W.100
W.: Khoi lwong coc (g)
W,: khoi lwgng cdc va mubi tan
K: hé s6 pha lodng
W: lwgng dat dem phan tich

237

237

,Aff”é;‘;;;ii:t-ii o

3.4. Xac dinh cac tinh chat hoa li cua dat

3.4.1. D6 chua ctia dat

3.4.2. Xac dinh thé oxy hod - khtr ctia dat

3.4.3. Xac dinh canxi, magie trao d6i bang trilon B
3.4.4. Xac dinh tong lwong kiém trao d6i

3.4.5. Xac dinh dung tich trao déi cation ctia dat

238

238
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chua cua da

e Dat chua la do sy hién dién ctia ion H* va Al3* tron dunc?,
%ke at).

dich dat cting nhw trong phtrc hé hap phu cta dat (keo
Al 3+ K+
H* K+
Al3* +KCL-=> o Al i (1)
Al 3+ T K+

Al3* + HOH 2> Al(OH)3+H+ (2)

* Khd nang tao H* va Al 3* cang lén - d6 chua ctia dat cang
tang, biéu thi qua sy gidm pH.

e Trén cung mot loai dat: tuy thudc vao dich chiét dat st dung
ma gia tri pH do dwoc khac nhau.

e Vi du: dich chiét dat c6 thé str dung NaOH, Na(l,
CH,COONa.

239

239

an loai

D6 chua hién tai

+ Con goi la @6 chua hoat tinh, + Khi dung dd chiét rat dat
do cacion H* tw do trong dd bang dd muoi.
dat + Chia thanh d6 chua trao déi
+ Xac dinh bang cach do pH va d6 chua thuy phan.
ctia dat hoa voi nwoe: ki - D6 chua trao déi: Dung chét
hiéula pH y,0 chiét rat dat 1a cac dd mudi

trung tinh: KCl > pHyq .
Cation nay ddy H* va mot
phan AB+ ra ngoai dich dat.

+ Do chua thay phan: xac dinh
khi dung chat chiét rut dat la
muoi thuy phan (vd;
CH,COONa). Ltac nay hau
nhw toan bo H* va Al 3* sé€ bi
ddy ra ngoai dd dat.

240
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+ Trinh ty phan tich

e Ldc10g dat da qua rdy (1imm) 15 phat

® Cho 50 ml KCI 1N (do pHy(), hodc 50 ml nwérc cat
(PHh,0)-

¢ Doi ldng 30 phut

® Do pH bdng may do pH: So sanh 2 gia tri: pHy, va
PHy0

241

241

Tong kiém trao doi trong dat

Nguyén tdc:
® Dung H* ctia dd HCl 0.1N dé trao d6i v&i cac cation
kiém trong dat.
e Lwong H* dw ctia HCl dwore chuan bang NaOH.
e Hiéu gitra H* trwdrc va sau phan trng trao d6i la lwong
kiém trao déi.
-

Caz Ig> H: =
Na*
= +nHCl 2> .+ (n-6)HCI.
~H+

+Ca* + Mg2*+ Na*+ K*

242
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+ Cach tién hanh

e 10 g dat + 5o ml HCl 0.1N: ldc1 gio.

® Doi ldng 10 - 16 gid, loc bo phdn nwére duc ban dau.

e Ldy 25 ml dich lgc trong + 2 giot phenolphthalein.

® Chudn d6 bang NaOH o0.1N cho t&i khi ¢ mau héng,
ghi thé tich V2.

e Lay 25ml dd HCl 0.1N: dung NaOH 0.1N chuan d6 véi
chi thi trén, ghi thé tich chuan do V1.

243

243

/ S—
+ Két qua
S=(V,-V,) N.K/Wx100 (mgdl / 100 g dat)
e S: tong lwong kiém trao doi.
e V, V,: ml NaOH chudn d¢ v&i mau trdng, mau.
e N: nong do HCI va NaOH (0.1 N).
e K: hé s6 pha lodng (50/25 =2).
e W: lwong dat can (10g)
2> S=[(V1-V2).01x2]/10x100
=(Vi-V2)x2  (mgdl/100 g dat)

244
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PHAN TiCH MOI TRUONG

Chwo'ng 4: Phan tich cac chi tiéu
moi treo'ng khong khi

245

245

QCVN 05:2013/BTNMT

QUY CHUAN KY THUAT QUOC GIA VE CHAT LUONG KHONG KHi XUNG
QUANH
National Technical Regulation on Ambient Air Quality

Pon vi: Microgam trén mét khéi ( g/m'i)

T Thong s6 Trung binh | Trung binh |Trung binh 24| Trung binh

1 gior 8 gior gio nam

1 SO, 350 - 125 50

2 CcoO 30.000 10.000 -

3 NO, 200 - 100 40

1 0s 200 120 -

5 | Tong bui lo limg (TSP) 300 - 200 100

6 Bui PM,, - - 150 50

7 Bui PM, 5 < 5 50 25

8 Pb - - 1,5 0,5

Ghi chi: dau ( - ) la khong quy dinh
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Thé tich thu khi

Sl ol

< —<—

Pauhat Bolocbui Binhhipthu Binhbaové TBdo Maybom

Hinh 1. Hé thd'ng thiét bj ld'y mau khi

NangC'l4 /l ] ),, 1\ )

247

!

* Y nghia méi tredng

e Nguyén tac

® Dung cu/hoa chat/thiét bi
e Cac budc tién hanh

e Tinh toan két qua

248

248
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Y nghia moéi truong
e CO, la khi khong mau, khong mui, vi té té
e San pham cua qué trjnh: chay hoan toan cac hop chat hiru
co, phan huy cac chat hitu co va ho hap ctia dong thuc vat.
o CO2 khong doc ddi v6i ngudi, chi sé danh gia mic do 6
nhiem cua khong khi xung quanh.

249

249

/777 ]
Nguyén tac

e Khi suc khi CO, vao dung dich hép thu chia Ba(OH),, CO, sé

tac dung véi Ba(OH), tao thanh BaCOj; két tua theo phan tng:
CO, + Ba(OH), > BaCO; | +H,0 (1)

® Luong Ba(OH), du s€ duoc chuan d6 bang acide oxalic. Phan

ung dién ra nhu sau:
Ba(OH), 4, + HOOC-COOH - Ba(COO), |+2H,0 (2)

® Dua vao phuong trinh (2) ta tinh dugc lugng Ba(OH), da phan
ung véi acide oxalic

e So voi lugng Ba(OH), ban dau (di biét), ta tim duoc lugng
Ba(OH), da tac dung voi CO,.

e Tir d6, ta tinh dugc nong d6 CO, trong khong khi.

250

250

8/10/2021

125



8/10/2021

/_ o i i
Dung cu/thiét bi/hoa chat

e Tham kh3o tai li€u

251

251

Tién hanh
¢ Thu mau khong khi qua impinger (c6 chira gomL dung

dich hap thu barit) véi luu lwong 0,5 — 1,5 lit/phat, 1dy
khoang 10 — 15 lit.

® Sau khi thu ;nﬁu xong, gom toan bd dung dich da hap thy,
lac déu va lay ra 25 ml cho vao binh tam giac c6 dung tich
250 ml.

e Thém vao do 4 — 5 giot phenolphtalein

e Chuan do véi dung dich axit oxalic dén vira hét mau héng.

e Ghi lai thé tich Vml axit oxalic d dung.

e Tién hanh song song véi mdt mau trang.

252

252
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Tinh toan

Ham lugng CO; dugc tinh theo cong thic:

Csx (Vi—V2)xMcorx 1 x V421000

Ccoz =
Mmuac208 x V3 x Vs

Trong do:
Cco: : ham lugng CO; trong mau di thu (mg/m?)
Cs: nong d6 dung dich chuan H,C;04, (mg/ml) ) )
Vi: theé tich dung dich H,C;04 dung chuan d6 mau tring (tong Ba(OH);, ml)
V: thé tich dungdich H,C:0, diing chudn d¢ lwong Vs cua mau tring (lwong Ba(OH); du), (ml)
Vi: theé tich khong khi dugce ldy quy vé diéu kién chuan, (1)
Vy: tong thé tich dung dich da hap thu, (ml)
Vs: thé tich dung dich da hap thu dem chuan d¢, (ml)
Mcoz: khoi lugng phén tir caa CO,, (g/mol)
Mincao4: khoi lwong phan tir cua H;C, 04, (g/mol)

253

253

* Y nghia méi tredng

e Nguyén tac

® Dung cu/hoa chat/thiét bi
e Cac budc tién hanh

e Tinh toan két qua

254

254
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Y nghia maéi truong
e SO, la khi khong mau, khong chay, vi hang cay
e Dé bi oxy hoa thanh khi SO, va tac dung voi hoi nuée
trong khong khi thanh H,SO,.

* An mon vat lidu va chi can nong d6 nho SO, cling anh
huong dén su sinh trudng cia rau qua.

255

255

/777 ]
Nguyén tac

¢ Dinh luong SO, thu duoc béng pararosanilin methylsunfonic.

e Phuong phap West — Gaeke dua trén su hap thu va 6n dinh SO,
trong khi quyén bang dung dich Na (hodc K) tetrachlomercurat
I (TCM) @é tao thanh phutrc chat dichlosunficmercurat II.

® Cho thém dung dich formaldehyde va dung dich pararosanilin
da bi acid hoa bang HCI - axit pararosanilin
methylsunfonic ¢4 mau tim tham.

e So mau & bude séng 560nm voi dung dich chuan natridisunfit.

] D‘cf) nhay 0,015 — 0,6 mg/m3 lfiy mau 38,2 lit khong khi voi
nong do 0,25 mg/10 mL dung dich hap thu.

256
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Dung cu/thiét bi/hoa chat

e Tham kh3o tai li€u

257

257

Tién hanh

¢ Thu mau khong khi qua impinger (c6 chita 10 mL dung
dich hap thu) véi luu lugng 1 lit/phut, lay 30 lit.

e Dé mAu it nhat trong 20 phit sau khi 14y mau dé cho ozon
da bi lot vao s€ dugc phan huy. Sau do chuyén dinh lugng
dung dich mau vao binh dinh mirc dung tich 25ml, dung
khoang 5ml nudc cat dé suc rura.

e Lap diy chuan song song v&i miu: st dung binh dinh mirc
25mL

258

258
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Dung dich )
dung dich sulfite pha 6 ppm 0 1 2 3 4 A
TCM 0,04M 10 9 8 7 6 .
Acid Sulfamic 0,6% 1 1 1 1 1 | 1
Lic déu d€ yén 10 phit
HCHO 2 2 2 2
T4c nhéin Pararosaniline 5 | 5 5 5 5 5
{Ham lugng SO, (ug) ol s:layioas.] 24

e Lic déu, dé yén 30phit do mau & budc séng 560nm.

259

259

Tinh toan

e Lap d6 thi ctia cac dung dich, truc tung thé hién do
hdp thy, truc hoanh thé hién khéi lwgng, tinh bang pg
va thu dwg'c m6t moi quan hé tuyén tinh.

e Nong d6 SO, trong khong khi:

b
C(ug/l) = jf:,,

Trong do:

y: ham lugng SO, trong thang mau (pg)

b: Tong thé tich dung dich hap thu (mL)

c: Thé tich dung dich hap thu liy ra phén tich (mL)
V: Thé tich khi d4 hat ¢ diéu kién tiéu chuan (L)

260
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NO,

* Y nghia méi trwedng

e Nguyén tac

® Dung cu/hoa chat/thiét bi
e Cac bwdc tién hanh

e Tinh toan két qua

261

/777
Y nghia méi trwdng

e Nitrogen dioxide 1a san phdm cuéi cung ctia qua trinh
dot nhién liéu trong cdc loai ddng cor dot trong, cling
nhw trong cac 10 nung do ¢6 sy oxi hoa trong khong
khi ctia NO dworc tao ra & nhiét do cao.

¢ Nitrogen dioxide dwoc xem 1a hgp chat cha yéu trong
chudi phdn trng cye tim v&i hydrocacbon trong khi
thai cong nghiép dan dén hinh thanh cdc mui khoi c6
tinh gay oxi hdéa manh.

262
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Nguyén tac

e Phuong phéap Griess — Saltzman cai bién.
e Khi NO, sé tac dung v&i dung dich hap thu NaOH tao ra
NaNO, va NaNO, theo phan trng sau:
2NO, + 2NaOH — NaNO, + NaNO, + H,O

chat azoic.

® Azoic sé phan trng vé&i 1-
naphtylethylenediaminchlohydrate sé tao ra mau hong
trong moi treedng acide acetic.

e Gi6i han ciia phuong phap: 0,003 mg/m? (ldy mau tir 10 —
120ph).

e Cho NaNO, phan rng v¢i acide sulfanilic sé tao thanh hop

263

263

/7 o i i
Dung cu/thiét bi/hoa chat

e Tham khao tai liéu

264

264
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Tién hanh

¢ Thu m,?lu khong khi qua impinger (co chtra 10 mL dung
dich hap thu) véi luu lugng 1L/ph, lay tir 30ph.

e Bio vé dung dich mau tranh 4nh sang, dé yén dung dich
mau khoang 15 ph.

e Lap diy chuan song song v&i mau: st dung binh dinh mirc
50mL, nong 6 dung dich NO,™ chuén 1a 2,5ug/ml

265

265

STT 0 1 2 3 4 5 6 Mau

dd N-NO; chuéan
0 0.2 0,6 1,0 1.4 2,0 4,0

1 ml=25ugNOy A
dd hép thu Dinh mirc 50 ml
C (ng/ml) 0 0,01 0,03 | 0,05 | 0,07 0,1 0.2 B

e Lic déu, dé yén 10phit do mau & budc séng 540nm.

266
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Tinh toan

e Lap d0 thi ctia cac dung dich, truc tung thé hién d6
hap thy, truc hoanh thé hién khoéi lwong, tinh bang pg
va thu dwgc mét moéi quan hé tuyén tinh.

e Nong do NO, trong khong khi:

Clug/l)= 2xyxh
Ve
Trong do:
y: ham lugng NO, trong thang mau (ug)
V1: Thé tich cua dung dich hap thu dwa vao binh hip thu (mL).

V2: Thé tich khi d3 hut & diéu kién tiéu chuan (L).

267

267

/777

NH,

* Y nghia méi treorng

e Nguyén tac

® Dung cu/hoa chat/thiét bi
e Cac budece tién hanh

e Tinh toan két qua

268

268
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Y nghia moéi truong
¢ NH, khong mau, mui hang.

° Téy tréng, san xuat phan dam, k¥ thuat dong lanh
e Anh huéng dén hé ho hip, sdc va c6 thé dan dén tir vong.

269

269

,Aff”é;‘;;;ii:ffri o ]
Nguyén tac

e Khi cho amoniac tac dung v&i thuoc thir nessler dwoc
mot hop chdt mau vang va néu & néng d6 cao thi
chuyén sang mau ndu duc

2K,(Hgl,) + 3KOH + NH,OH — O(Hg),NH,I + 7KI + 3H,0

¢ Do nhay ctia phwong phap : 0,001mg/10ml

270

270
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Dung cu/thiét bi/hoa chat

e Tham kh3o tai li€u

271

271

Tién hanh
e Thu mau khong khi qua impinger (c6 chita S mL dung
dich hap thu) véi luu lugng 1L/ph, lay tir 10ph.
e Phan tich mau ngay, hodc bao quan & 5°C trong vong 24h.

e Lap diy chuin song song v6i miu: ndng d6 dung dich
NH; chuén 1a 0,02mg/mL

272

272
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1 2 3 4 5 6 7 | Mau

S6 6[1g 0
Dung dich tiéu chuan
el 5 5 5 5 5
1 ml=0.,02 mg 0 0.1 | 021 0.5 ] 073 Lo | 1257 1,50 A
Nude cat 5 49 | 475 | 45 | 425 | 4,0 | 3,75 | 3.5
Thuoc thit nessler (giot) 5 5 5 5 5 5 5 5 5

Ham Irong NH3 (mg) 0 10,002 |0,005| 0,01 |0,015]| 0,02 |0,025]| 0,03

e Lic déu, dé yén 30phit do mau & budc song 440nm.

273

273

Tinh toan

e Lap dd thi cua céc dung dich, truc tung thé hién do hép
thy, truc hoanh thé hi¢n khoi lugng, tinh bang mg va thu
dugc mot moi1 quan hé tuyen tinh.

e Nong d6 NH; trong khong khi:

Clmg/ D) =220
cxV

Trong do:

y: Ham lugng NH, trong thang mau (mg).

b: Tong thé tich dung dich hap thu (mL).

c: thé tich dung dich hép thy iy ra phan tich (mL).
V: Thé tich khi di hat ¢ diéu kién tiéu chuén (L).
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,/;f”éﬁgﬁsjiﬁfj747474

1/ Trinh bay nguyén tac hoat déng ctia thiét bi do quang
va ndi dung dinh ludt Lamb - Beer. Bai tap vi du.

2/ Néu cach bdo quan mau khi phan tich cdc thong sé:
do dan dién, d¢ axit, d¢ kiém, sulfate, DO, COD, N-NH,,
Fe.

3/ Phan tich cdc yéu t6 dnh hwdng dén DO va trinh bayy
nghia moi tredrng, phwong phap xac dinh théng s6 DO?

4/Phan tich y nghia mo6i trwong va trinh bay phwong
phap xdc dinh thong s6 BOD..

5/ Trinh bay nguyén tdc va cac bwdc tién hanh phan tich
thong s6 COD.

276

276
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6/ Trinh bay nguyén tac va cac buérce tién hanh xac dinh
phosphat trong nwérc.

7/ PO mau ctia nwée la gi? Nguyén nhan gy ra d6 mau?
Hay trinh bay phwong phap phan tich d¢ mau thwe ctia
nuwoc?

8/ Thé nao la d6 duc, do trong? Trinh bay phwong phap
xac dinh hai thong so nay.

9/ Trinh bay nguyén tdc va cac bwdc tién hanh phéan tich
thong s6 Fe trong nwdc?

10/ Trinh bay nguyén tic va cac buwdrc tién hanh phan
tich Mn trong nwéec.

277

277

,/;f”éﬁgﬁsjiﬁfj747474

11/ Trinh bay phwong phdp 18y mau, xt ly va bdo quan
mau dat.

12/ Ti trong cta dat 1a gi? Hay néu cach tién hanh phan
tich ti trong dat.

13/ Dung trong cta dat la gi? Hay néu cach tién hanh
phan tich dung trong dat.

14/ Phan tich sw khac biét va trinh bay cach do hai thong
sO0 pHyy,0 va pHy( trong dat.

15/ Trinh bay phwong phép xac dinh téng kiém trao déi
trong dat.

278

278
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16/ Néu phwong phap phan tich tong mu6i tan trong
dat.

17/ Trinh bay loai dung dich hép thy, thé tich va thi
gian thu mau dé€ phan tich CO,, NO,, NH, va SO,.

18/ Néu y nghia mo6i trweerng va trinh bay nguyén tdc
phan tich ctia chi tiéu NO, trong khong khi.

19/ Trinh bay phwong phdp phan tich cacbonic trong
moi treong khong khi.

20/ Bai tap: dwong chudn va chat ran.

279

279

1/ Cho bang s6 liéu sau day, tinh todn d6 kiém hydroxyl,
carbonate va bicarbonate cia méi mau. Biét Vs, = 100

mL.
mL H2S0, 0,02N dinh phan dén
Mau pH Phenol Hén hop
1 11.0 10.0 15.5
2 10.0 14.4 38.6
3 1.2 8.2 8.4
4 7.0 ) 12.7
280
280
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OH- CO,> HCO;
P<O (@) (0] T
P<T/2 O 2P 1-2P
P=T/2 O 2P 0]
P>T/2 2P-T 2(T - P) (@)
P=T T (0] (0]

OH- (mg/L) = dd kiém OH- (mg CaCO3/L) x 0,34
COs* (mg/L) = do kiém COs> (mg CaCOs/L) x 0,6
HCO5 (mg/L) = dd kiém HCO5™ (mg CaCOs/L) x 1,22

281

Kétquadinh D¢ kiém do cac ion (mgCaCO,/L)
phan
1 P<O (@) (@) T
2 P<T/2 (@) 2P 1-2P
3 P=T/2 (@) 2P @]
4 P>T/2 2P-T |2(T-P) (@)

282
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2/ Khi phan tich mdt s6 ion trong mau nwdéc ¢ cac gia tri
nhw sau:
Concentration,

mg/L

“Concentration, |

¢ Cho biét nhirng ion nao gy nén d¢ cirng cho nwéc va do
ctrng mau nwéc nay la bao nhiéu mg/L tinh theo CaCO,?

283
283
Table 19.1 | Principal cations causing hardness in water
e and the major anions associated with them
Ca HCO7
Mg?* SO}
Sr** cl-
Fe?* NOj
Ml.'l2+ SiO;"'
Hardness (in mg/L) as CaCO; = M** (in mg/L) X —-~‘—5—0-—;;
EW of M
284

284
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L 23.18 The following data were obtained in the anal_ysis of an industx:ial waste: After 5 days

of incubation at 20°C, the residual dissolved oxygen in blanks was 7.80 mg/L., and in
a 0.1 percent dilution of the waste was 2.80 mg/L.

(@) Whatis the 5-day BOD of the waste?

In determining the BOD; of a sample, an analyst added 2, 5, and 10; r'nL of, sample fo three
different 300-mL BOD bottles and filled them with seeded: dilution watcr The an yst
also prepared three blank bottles with the same dilution water and- mcubatcd the setat i
“20°C for 5 days. Dissolved-oxygen (DO} measurements were made on the samples b orc i
and after with the followmg results.

Sample sizein . . Initial DO,
bottle, mL, mg/L .
2 8.1,
5 . 804q
10" . 8.1
Blank average ‘ 8.2 o

What is BOD; for the sample?

285

285

e Y nghia méi trrdng va nguyén tic phan tich cac thong
sO

e Lidy mdu, bdo quan mau

e Bai tap: d6 kiém, chdt ran, dwdng chudn - 6 hap thu,
chudn @0, khi quy vé dktc.

286

286
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11.21 A 50-mL sample containing Ca(OH), requires 10 mL of 0.02 N H,SOq to reach the
equivalence point in an acid-base titration. Determine the concentration in mg/L of
Ca(OH), in the sample.

Answer: 148 mg/L.

11.22 A 100-mL sample containing chloride ion is titrated with AgNO; in a precipitation
reaction. Calculate the concentration of chloride ion in mg/L if 10 mL of 0.01 N
AgNO, is required to reach the equivalence point.

Két qua phan tich mot loat mau nwée cho pH nhw sau:
5.5, 3.0, 11.2, 8.5, 7.4 va 9.0. Anh (chi) cé két luan vé kha
nang co6 thé cd ctia d6 kiém bicarbonate, carbonate hodac
hydroxyl trong m6i mau.

100 mL mau nwéc chira ion chloride dwoc chudn d6 béi
dung dich AgNO3 0,01 N dén thé tich iomL dé dat t&i
diém twong dwong. Viét phwong trinh phan trng va xac
dinh nong d6 ion chloride ctia mau?

287

287
Hay tinh ham lugng TS, TVS, SS, VSS, TDS, VDS cta nudc thai sau, biét:
Thé tich miu phén tich (ml) 50
Khdi lwong c6c da sdy (mg) 31,3125
Khdi lwgng c6c va chat rdn con lai sau khi sdy & 105°C (mg) 31,3318
Khoi lwong c6c da sdy va chdt rdn con lai sau khi nung & 550°C (mg) 31,3301
Khoi lwong gidy loc GF/C sau khi sdy & 105°C (mg) 1,3u8
Khoi lwong gidy loc va chdt ran con lai sau khi sdy & 105°C (mg) 1,33
Khoi lwong gidy loc va chét ran con lai sau khi nung & 550°C (mg) 1,329
288
288
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Ham lugng chét rén trong nu’é’c/
— AT,

TS = 31,3318—-31,3125
( 50

31,3318—-31,3301
([ TVS=— d x10° = (mg/L)

x10° = (mg/L)

50

. 1.33-13118
SS= 2 2

x10° = (mg/L)

1,.33-1,329 .
VSS == 50’ x10" = (mg/L)

TDS =TS -SS = (mg/L)
VDS =TVS - VSS = (mg/L)

289

289

e Dé chudn d6 50 mL mau nwdc chira Ca(OH), bang
phwong phdp chuan @6 axit-bazo can 10 mL dung dich
H,SO, 0,02 N dé dat t&i diém twong dwong. Viét
phwong trinh phan &ng va xac dinh néng @6 Ca(OH),
ctia mau?

290
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® Mau khong khi xung quanh dworc 1y trong 30 phut vdi téc
d¢ hut la o,51/p dé phan tich khi NH,, thé tich dung dich
H,SO, dung dé hap thu NH, la 20 ml. Thé tich mau str dung
dé phan tich la 10 mL. Biét (f(f) hdp thu quang cia mau va day
chuan dworc cho theo bang 1.

® Bang 1:

Néng dé mau chuan ?
(mg/L)
boé hép thu quang A 0,00 0,406 0,768 1,351 1,516 1,880 0,740
e Xac dinh nong d6 NH3 trong khéng khi xung quanh. Cho

biét nhiét d6 moi treeong tai thoi diém do dac la 35 °Cva ap

sudt khi quyén 1 at

201

291

1/ Két qud phan tich mét loat mau nwée cho pH nhw
sau: 5.5, 3.0, 11.2, 8.5, 7.4 va 9.0. Anh (chi) c6 két ludn
vé kha nang co thé cé ctia do kiém bicarbonate,
carbonate hodc hydroxyl trong méi mau.

2/ 100 mL mau nwéc chira ion chloride dwoc chuan
d6 bang dung dich AgNO3 0,01 N dén thé tich iomL
dé dat t¢i diém twong dwong. Viét phwong trinh
phan &ng va xac dinh néng d6 ion chloride ctia
mau?

202

292
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