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PO MAU
1.1 Pai Cuong:

Nudc thién nhién sach thudng khong mau, mau cla nudc mat chl yéu do chat
mun, cac chat hoa tan, keo hodc do thuc vat thoi rlfa. SU c6 mat cla céc ion kim loai

(Fe, Mn), tdo, than buin va cac chat thai céng nghiép ciing lam cho nudc c6 mau.

PO mau cla nudc dugc xac dinh theo thang mau tiéu chudn tinh bang don vi Pt-
Co. Trong thuc t€, d mau c6 th€ phan thanh hai loai: d0 mau thuc va d6 mau biéu
kién.

- PO mau bi€u ki€n bao gbm ca cac chat hoa tan va cac chat huyén phu tao nén,
vi thé mau biéu kién dugc x4c dinh ngay trén mau nguyén thUy ma khéng can loai bo
chat 1o 1ting.

- PO mau thuc dugc xac dinh trén m&u da ly tdm va khong nén loc qua gidy 1oc
vi mOt phan cdu t& mau d€ bi hap thu trén gidy loc.

1. Y nghia méi trudng
POi v6i nudc cap, dd mau bi€u thi gia tri cAm quan, d6 sach cla nudc. Riéng véi
nudc thai, dd mau danh gia phan nao mUrc d6 6i nhiém ngudn nudc.

2. Phuong phap xac dinh

Nguyén tac xac dinh d mau dua vao su hdp thu anh sang cla hgp chat mau co trong
dung dich, phuong phép xac dinh la phuong phap so mau.

3. Cac y€u t6 anh hudng

- b6 duc anh hudng tGi viéc xac dinh d6 mau cla that clia mau.

- Khi x4c dinh d® mau thuc, khéng nén sU dung gidy 10c vi m&t phan mau thuc
c6 th€ bi hap thu trén gidy.

- P06 mau phu thulc vao d6 pH cla nudc, do dé trong bang két qud can ghi rd

pH ltic xac dinh d6 mau.

1.2 Thiét Bi:
- Pipet 10ml : 1 - may ly tam
- Erlen 125ml: 6 - may spectrophotometer (may so mau)
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-pHké
1.3 Hoa chat

Dung dich mau chudn Potassium chloroplatinate K,PtCls (500 Pt-Co): Hoa tan 1,246g
K,PtCls va 1 g CoCl,.6H,O trong nudc cat c¢6 chra 100 ml HCl dém ddc, dinh mUc
thanh 1 Iit.

1.4 Thuc Hanh:
MauKTI 20
- Mau biéu kién: D6 d0 hap thu clla mau nudc chua xUr 1y.

mau ta do d0 mau biu ki€n & chuong trinh 120, budc séng 455. Ta dugc dO
mau bi€u kién 237 Pt-Co.

Mau thuc: Ly tdm mau cho dén khi loai bd hoan toan cac hat huyén phu. Toc d6
ly tdm 5000 vong, trong 3 phiit. Ta dem do d6 mau thuc & chuong trinh 120, budc séng
455, ta dugc dd mau thuc 208 Pt-Co.

1.5 Cau HOi Va Pap An
1. Nguyén nhén gay nén dé mau déi vdi nudc ?
- Nudc mat (séng , ao hd): do cac chat mun, cac chat hoa tan, keo hay do thuc vat thoi
r(fa, cac phiéu sinh vat c6 san trong nudc. Mat khac do nha may thai nudc thdi cé
ch(a cac ion kim loai, do nudc mua chdy tran cudn theo phu sa hodc cac chat ban cé
mau khac nhau 1am cho nuéc mat cé mau.
- Nudc thai sinh hoat: do cac chat tdy rlfa c6 1an trong nudc thai sinh hoat, cac chat
dinh dudng (P, N) bi phan huy, ddu mo, mau thuc pham...
- Nudc thai cong nghiép: do cdc hop chat mau cUa nha may nhudm, céc ion kim loai
c6 mau, chat h{tu co, cac chat ran 1o 1ing. ..
2. Néu cdc phuong phdp kht¥ mau trong mau nudc?

- S dung cac chat oxy hoa nhu Cl,, KMNO,, Os...d€ oxy hod cac chat gy mau

trong mau nudc.

- Ly tdm mau nudc d€ loai bo cac chat 10 1ing.
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- Dung hoé chat tao két tUa két hgp v4i cac chat phu trg d€ loai b6t mau cla
nudc thai vi tao két dinh cac chdt mau thanh cac hat 16n hon r6i dem 1ang hodc ly

tam.

- Dung cac chat hap phu nhu than hoat tinh d€ lam sach cac chat hltu co gay

mau c6 trong mau nu'dc.

- Loc mau nudc (chi phi cao nén it si dung, chi ding khi can thu héi mét sO
thanh phan dac biét c6 trong nudc thai)

- Phuong phép tuy€n nGi: loai bd cac chat 10 1Ung min, dadu ma. ..

3. Gidi thich tai sao chon cobalt chloride lam dung dich mau chudn.Cé th€ st dung
thang mau chudn d€ xdc dinh d0 mau mOt dong nubc bj 6 nhiém bdi nudc thdi céng
nghi€p dugc khéng? Gidi thich?

Dung dung dich cobalt chloride (c6 mau xanh 14 cdy nhat) lam dung dich mau
nh{ing 1ugng cobalt chloride thanh nhiing mau tuong tu nhu mau tu nhién cla nudc
(diéu chinh lugng cobalt chloride khi di€éu ch€ dung dich chudn)

PE xac dinh d0 mau mOt dong nuGce bi 6 nhiém bdi nudc thai cong nghiép, néu
st dung thang mau chudn ta s€ gdp sai sO do nudc thai cong nghiép c6 ndng do hitu
c0 cao, ch(fa cic ion kim loai gdy mau va luén bi€n dgi. Ngoai ra tuy vao quy mo, loai
hinh sdn xudt ma d6 mau nudc thdi ra tU cdc nha mdy ciing khac nhau. Do d6 nén do
truc ti€p hay ding méy chuyén dung d€ do thi chinh xac hon.chudn vi day la chat dé

tim, it dOc va bén mau v&i méi trudng. Dung dich K,PtCls tao voi
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PO DUC

2.1 Pai Cuong

D6 duc cla nudc bat ngudn tu su hién dién clla mét s6 cac chét 10 1ing c6 kich
thuGe thay dGi tir dang phan tan khd dén dang keo, huyén phu (kich thudc 0,1 -
10um). Trong nudc, cac chat thay dGi thudng la: dat sét, chat h{tu co, vo c0, thuc vat

va cac vi sinh vat bao gOm céc loai phiéu sinh dOng vat.
DO duc phat sinh tU nhiéu nguyén nhan nhu:
- Bat, dé tU ving nui cao d6 xudng dong bang ( do hoat dOng trong trot)

- Anh hudng clia nudc 1ii 1am xdo dong 18p dat, 16i cudn, phan rd xac dOng, thuc

- Chat thai sinh hoat, nudc thai sinh hoat, nuGc thai cong nghiép.
- Su phat trién cla vi khudn va mét sO vi sinh vat (tdo...).
1. Y nghia méi trudng

PO duc anh huéng quan trong dén cap nudc cong cOng: 1am gidm v€ my quan,
gay kho khin cho qua trinh 1oc va kh(r khuén.

2. Phuong phap thi nghiém
C6 thé xé4c dinh d0 duc bang cac phuong phép khac nhau nhu:

- phuong phép can khéi lugng: Loc mau sau d6 can khoi lugng can. Néu SS <
15mg/1 thi nudc trong; con SS > 15mg/I thi nude duc.

- 4p dung phuong phap so mau theo nguyén tac dua trén su hap thu anh sang cla
cac can 10 1Ung c6 trong dung dich.

3. Cacy€u té anh hudng
- Can 10 1Umg c6 kha ning 1ang nhanh, 1am sai 1éch két qua do.
- Ong do bi ban, m&u c6 nhiéu bot khi va dd mau thuc clia m&u 1a nhilng nguyén

nhan dnh hudéng tGi két qua do do duc.

-6-
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2.2 Thiét Bi

- pipet 5ml: 1 - Erlen 125ml: 10

- pipet 25ml: 1 - Mdy spectrophotometer hoac may do dd duc
2.2. Héa Chat

Dung dich d§ duc chudn ( Hydrazine sulfate va hexamethylene tetramine )
Dung dich Iuu tr(r (s& dung trong 1 thang ) :
Dung dich 1: Hoa tan 1g hydrazine sulfate (NH,NH,H,SO,) trong 100 ml nuGc cat
Dung dich 2: Hoa tan 10g hexamethylenetetramine ( C¢H;,N4) trong 100 mI nudc cat
Dung dich chudn ( 400 FTU ) : Hoa trOn 5 ml dung dich 1 va 5 ml dung dich 2 . Pha
lodng thanh 100 ml v&i nudc cat . Sau d6 d€ 1ang 24 gid G nhiét dd 25 + 3°C
Thurc hanh:
MauKTI 20

L&y ly tim mau dén khi loai bd hoan toan cac loai huyén phu. Tdc d0 5000 vong
trong 3 phiit. Ta dem mau chay chuong trinh 750, budc song 840 ta dugc d6 duc 9
FTU

Cau HoOi
1. Tim hi€u mét s6 phuong phdp xdc dinh d6 duc trong mau nudc ?

- Phuong phdp Nephelometer dua trén su' so sanh cuOng d0 &nh sdng phan tan
trong nuGc dudi di€u kién an dinh va mo6t dung dich huyén phu chudn trong diéu kién
gibng nhau. Formazine Polyme dugc ding lam dung dich huyén phu chuén. D6 duc
cUa dung dich huyén phu chudn ¢ 40 NTU gan tuong duong 40° Jackson khi do bang

nén. Phuong phap Nephelometer c6 dO chinh xac cao, d0 nhay va kha niang Ung dung
trén khodng do d6 duc réng.

- Phuong phap do bang nén vdi gidi han thap nhat & dd duc 25 don vi chi thich
hop cho viéc xét nghiém nhling mau nudc c6 dd duc cao.

2. Taisao dd duc khéng tuong quan v&i ndng d6 chét 10 Iting trong mdu nudc ?

C6 nhiéu nguyén nhan gay d0 duc trong nudc thdi, ngoai yéu td chat 10 1Ung con
phu thudc nhi€u yé€u t6 nhu su phat trién cUa vi sinh vat, tdo... Nén du nudc thai c6
d6 duc cao ciing khéng han néng dd chat 10 1lng trong mAu nudc cao.

-7-
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3. Gibi han db duc theo tiéu chudn nudc cdp la bao nhiéu? Tai sao phdi dat giGi

han trén?

Theo TCVN dd duc dugc xac dinh bang chiéu sau 16p nudc thdy dugc (d6
trong). Chat lugng nudc cap phai dat :

Khu vuc do thi : dO trong Schneiler > 30 cm
Khu vuc nong thon : d6 trong Schneiler > 25 cm

Pat gidi han dd duc nham dam bdo strc khde cho cOng dong. PO duc cao tao
thanh cac bong cdn, ham lugng chat 10 10mg cao gy tac nghén dudng Ong, gay kho
khin cho qua trinh 1oc va kh(r khudn.
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pH

3.1 Pai Cuong

pH 1a dai lugng dac trung cho tinh acid hay ki€ém trong mau nudc va dugc dinh

nghia theo ham toan hQc nhu sau:
pH =-log {H"}
Phan Ung phan ly cla nuGc dugc thé hién theo phuong trinh:
H.O - H"+ OH
Theo dinh luét tic dung khoi lugng cé thé viét:

_|H*|oH-
"o 1,0

|H*|oH| =K, ,x|H,0] =K,

Trong d6: K, —tich sO ion cUa nuéc

{H+ OH_‘ - nOng d0 nudc khong phan ly
K, o - hang s6 phan ly cUa nudc.

& nhiét d6 25°C, K, = Ky, o x [H,0] = 1,8 x 10 x 1000/18 = 10

|H*|=|oH"| =107

Gia tri pH dugc th€ hién theo thang do tlr 0-14, trong d6 pH 7 dugc xem la pH
trung tinh.

H" 10° 10" 10® 10°® 10* 10° 10°
0 1 2 3 4 5 6

MBai truOng acid
H" 107
0
MBai truOng trung hoa
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H* 10®* 10° 10" 10" 10" 10" 10
8 9 10 11 12 13 14

Moi truOng ki€m
1. Y nghia méi truong:
Trong lanh vuc c@p nudc, pH lien quan dén tinh dn mon, hoa tan va dnh hudng

dén cac qua trinh x(r Iy nuGc nhu keo tu, oxy héa, diét khudn, 1am mém, kh(r sat.

pH chi ph®i moi qud trinh hoat dOng cUa vi sinh vat trong nudc. Vi vay, pH can
dugc ki€m soat trong khodng thich hgp khi st Iy nudc thdi bang phuong phép sinh
hoc.

2. Phuong phap xac dinh:

Hai phuong phap théng thuOng d€ xac dinh pH 1a phuong phdp so mau va
phuong phap dién thé ké.

Phuong phdp so mau: cé ddy doi mau tuong Ung véi khodng pH rdng d€ chan
khodng pH, sau d6 dung chi thi mau chuyén biét (d€ d6i mau pH trong m&t khodng
gidi han pH thay doi hep).

Phuong phdp do dién thé k€: dua trén nguyén tac chénh 1&ch dién thé gilta dién
cuc chudn calomel va dién cuc H* . phuong phép nay c6 dd chinh sic cao, viéc su
dung mady tuy theo nha thiét k€, do vay thao tac do va cidch bdo quan may phai theo tai
liéu hudng dan.

3. Cac y€u t6 anh hudng:
- M&u c6 dd mau, dd duc cao
- Mau c6 chifa cac chat oxy héa manh cé tac dung tay mau.

- Nhiét d0 thay doi gdy anh hudng trén mau, do vay viéc so mau trén chi tién

hanh trén di€u kién phong thi nghiém.

3.2 Thiét Bi Héa Chat

1. Thiét bi
- Ong nghi€m 25ml: 20 - piprt 25ml: 1
- Pipet 10ml: 4 - Méy do pH

-10 -
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2. Hba chat
- Chi thi mau t6ng hgp
- Chi thi mau chuyén biét
- Dung dich Borat Na,Bs0O;
- Dung dich KH,PO40,1N
- Dung dich Na,COs
- Gidy chi thi pH
3.3 Thuc Hanh
Chudn bi dung dich dém:
Dung dich dém Ph > 8.3
Dung dich dém pH >4.
Dung dich dém pH < 4.5
Nhing dién cuc thUy tinh vao dung dich Ph > 8.3, két quad do pH dugc Ph=11.4
Nhing di€n cuc thly tinh vao dung dich Ph > 4.5, két qud do pH dugc Ph=6.5
Nhtng di€n cuc thly tinh vao dung dich Ph < 4.5, két qua do pH dugc Ph =3.9
3.3 Cau HGi Va Pap An
1. Néu mGi quan hé gilta pH va nbng do ion H' va ion OH

Do viéc bi€u dién hoat tinh ion hidro duGi dang néng d0 mol la khong thudn
tién nén d€ khac phuc khé khin nay nam 1909 Soreson ki€n nghi bi€u dién nbng d0
hoat tinh cUa ion hidro dudi dang logarit am va ky hiéu la pH*. Ky hiéu cUa 6ng dugc
thay bang ky hiéu don gidn hon 1a pH va dugc bi€u dién bang:

pH=-log[H]haypH=log[—H+]

& pH=2 thi [ H'] = 10?
& pH=10 thi [ H'] = 10

DP&i vGi nudc tinh khiét & 20°C thi

+ -1 = -7 7 hA =_ } =1 ~t1-1
[H][OH]=107x10"nénpH = - log [ OHThay pH =1 150

-11 -
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2. Anh hudng cla pH déi vGi qud trinh xU Iy sinh hoc, héa 1y, héa hoc?
- Anh hudng cla pH d0i v&i qua trinh x( ly sinh hoc:

Vi sinh vat dugc s& dung d€ xUr 1y cac ngudn nudc thdi thi can phdi c6 mbt moi
trudng sOng nhat dinh d€ ching phat trién. Vi vay pH duoc xem la mot diéu kién
gitip cho VSV tOn tai va phat trién trong moi truOng nudc thdi. M6i loai VSV can cé
pH thich hgp d€ tOn tai va phét tri€n, vi thé néu pH bj thay d6i d6t ngst thi VSV sé bi
Uc ché, khong phat tri€n dugc va chét di 1am cho hiéu sudt xU 1y khong dat yéu cau.

- Anh hudng cUa pH d0i v4i qua trinh x(r 1y héa 1y

Trong cac cong trinh x(r Iy bang keo tu, trao d&i ion ... thi pH 1a y€u t6 can xem xét dé

cc phan Ung, cic qua trinh xay ra toi Uu.
- Anh hudng cUa pH doi vdi qua trinh x(r 1y héa hoc

Trong qué trinh kh(r tring cUa nudc, yéu to pH quan trong vi pH trong nudc cang cao
thi hiéu qua kh{ tring cang gidm. Viéc xac dinh pH gitip ching ta biét dugc tinh chat
cUa nudc mang tinh axit hay ki€m dé€ 1én k& hoach tinh todn ham lugng chat kh(r triing
cho phu hop.

3. Néu sur turong quan ctia pH déi véi d6 kiém va dd acid ctia m&u nudc?

pH thuGng nam trong diy 0 — 14, véi pH= 7 & 25°C bi€u dién tinh trung hoa
tuyét doi.

Khodng tU 0 dén 7: day axit
Khodng tUr 7 dén 14: day ki€m.

Vi hang s6 K, thay d6i theo nhiét d6 nén pH cUa tinh trung hoa ciing thay ddi 1a
7.5 khi ¢ 0°C.

Tinh axit ting khi gia tri pH gidm va tinh ki€ém ting khi gia tri pH ting.

-12 -
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PO ACID

4.1 Pai Cuong

D0 acid bi€u thi kha ning phéng thich ion H* do sy c6 mat cla mot sO acid yéu
trong nUdc nhu acid carbonic, acid tanic, acid humic (hinh thanh tU su phan hdy chat
h{tu co va su thUy phan cac mudi acid manh nhu sulfate nhom, sat ...). Pac biét khi c6

su hién dién cUa cac acid vo cd, mau nudc sé cé pH rat thap.

NguOn nudc thién nhién ludn duy tri mOt thé can bang gilta cac ion bicarbonate,
carbonate va khi carbon dioxide hda tan. Trong thuc nghi€m, hai khodng pH chudn
dugc s dung d€ phan biét d6 acid bao gdbm: Khodng pH th(f nhat Ung vGi diém dGi
mau cUa chat chi thi methyl cam (tUr 4,2 — 4,5) déanh ddu su' chuyén bién dnh hudng
cUa cdc acid vd cO manh sang ving anh huéng cUa carbonic acid. Khodng pH th( hai
Ung vGi di€ém doi mau cla chat chi thi phenolphtalein (tU 8,2 — 8,4) chuyén sang ving
anh hudng clla nhom carbonate trong dung dich.

1. Y Nghia Mbi Truong
NudGc mang tinh acid rat dugc chd y do tinh chat an mon cUa chiing. Pdc biét

trong cac qua trinh x( 1y sinh hoc, pH phai duy try & khodng 6 — 9 . Do vay, dua vao
d0 acid cla nuGc dé€ tinh chinh xac lugng héa chat s dung.

2 Phuong phap thi nghi€m(Phuong phap chuén do)
Dung dung dich kiém manh d€ dinh phan xac dinh d0 acid.

- PO acid do anh hudng cla acid v6 c0 dugc xac dinh bang cach dinh phan dén
diém d6i mau cla chi thi methyl cam nén dugc goi 1a PO ACID METHYL (dung dich
t0r mau dé chuyén sang da cam).

- K€ ti€p, dinh phan xac dinh d0 acid toan phan dén di€m ddi mau cUa chi thi
phenolphthalein, goi 1a PO ACID TONG CONG (dung dich khéng mau chuyé&n sang
tim nhat).

-13-
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3. Cac y€u t6 anh huéng

- Cac chat khi hoa tan nhu CO,, H,S, NH; 6 thé bi mat di hodc hoa tan vao mau
trong qué trinh luu trit hodc dinh phan mau lam anh hudng dén két qua phan tich. C6
thé€ khac phuc bang cach dinh phan nhanh, trdanh 1ac manh va gilt nhiét d6 mau 6n
dinh.

- POi v6i mau nudc cap, ham lugng chlorine du cao, c6 tinh tdy mau lam anh
huéng dén két qua dinh phan.

- Trong truOng hop mau c6 dd mau va dd duc cao, phai xac dinh d6 acid bang

phuong phap chudn do dién thé.

4.2 Thiét Bi Va Héa Chat

1. Thiét Bi
- Erlen 125ml: 2 - 6ng dong100ml: 1
- Buret 25 hodc 50ml: 1 - Pipet 25 ml: 1
- May khudy tu: 1 -PHKE: 1

2. Héa Chat

Dung dich NaOH 0,02 N

- Dung dich NaOH 1N: can 40 g NaOH hoa vGi nudc cat sau d6 dinh mUc thanh 1
lit

- Dung dich NaOH 0,02N: Lay 20 ml dung dich NaOH 1N dinh mUc thanh 1 lit

% Chi thi Methyl dacam: Hoa tan 50 mg methyl cam trong nudc cat thanh 1 lit

< Chi thi Phenolphthalein: Hoa tan 500 mg phenolphthalein trong 50 ml methanol,
dinh mUc thanh 100 ml

< Dung dich thiosulfate 0,1 N:Hoa tan 15,8 g Na,S,0; vao nudc cat sau dé dinh mUc
thanh 1 lit.

4.3 THUC HANH :

< NEu mau la nudc cép, trudc khi dinh phan thém 1 giot Na,S,0; 0,1N d€ loai anh
hudng cla chlorine.

Mau c6 gia tri pH < 4,5:

-14 -
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< L&y 25 ml mau vao erlen, thém 3 giot chi thi methyl cam. Sau dé dinh phan bang
dung dich NaOH 0,02N dén 9 ml dung dich chuy€n sang mau da cam.

Mau c6 gia tri pH > 4,5:

< L&y 25 ml mau vao erlen, thém 3 giot chi thi phenolphthalein. Dung dung dich
NaOH 0,02N dinh phan dén 8 ml dung dich vUfa c6 mau tim nhat.

4.4 Tinh Toan

V' x0.02%x50%x1000 _ V%1000
Vm Vm

D0 acid ( mg CaCOs/1) =

X x50 %
_ 0.04 0.02550 1000:16mg/l

VGi V : thé tich dung dich NaOH dung dinh phan (ml): V = V.V,

-15 -
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PO KIEM

5.1 Khai Niém Chung

Do kiem la kha ndng thu nhan proton H* cla nuGc. DO kiém trong nudc do 3 ion
chinh tao ra: hydroxide, carbonate va bicarbonate. Trong thuc t€ cidc mudi acid yé€u
nhu borate, silicate ciing gdy anh hudng 16n dén dd kiém. MOt vai acid h{tu co bén
vGi su oxy héa sinh hoc nhu acid humic, dang mu6i cUa chiing c6 khd ning lam ting
dd kiém. Nhig nguén nudc 6 nhiém, mubi cla acid yéu nhu acid acetic, propiomic
ciing 1am thay d6i d6 ki€ém. Ngoai ra, su' c6 mat clla ammonia ciing anh huéng dén d6

ki€ém t6ng cOng clla mau nudc.
PO kiém dac trung cho kha ning dém cUa nudGc
CO,+ CaCOs;+ H,0 — Ca*"+ 2HCO3

Cac mudi cua acid yéu nhu borate, silicate va phosphate co thé ¢6 mit vdi khoi
lugng nho. Mot vai loai acid httu c0 kho bi oxy hoa sinh hoc, vi du nhu acid humic, tao
thanh cac mudi cling gay nén do kiém trong nudc. Trong nudc bi 6 nhiém hodc & tinh
trang ky khi, mudi cua cac acid yéu nhu acid acetic, propionic va hydrogen sulfide cting
o thé tao thanh d6 kiem. Trong mot sO trudng hgp khac, ammonia hodc cac hydroxide

cung gay nén do kiém cho nudc.

Trong nhiing diéu kién nhit dinh, cac ngudn nudc ty nhién co thé chifa mot 1ugng
dang ké do kiém carbonate va hydroxide. Diéu kién nay thudng xay ra trong ngudn nudc
mdt o tao phat trién. Tao sU dung khi carbonic, dang tu do va két hgp, trong nudc va
pH thuong dat tri s6 9 dén 10. Nudc 1o hoi ludn luén cha do kiem carbonate va
hydroxide. Nudc sau khi dugc xU ly lam mém bang phuong phap hda hoc c6 sut dung

voi hodc s6da thuOng chita carbonate va hydroxide.

Mic du rat nhieu chat gay ra do kiém trong nudc, nhung mot phan 16n do kiém cua

nudc ty nhién do ba chat sau gy ra theo th( tu phu thudc vao gia tri pH tU cao dén
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thap: (1) hydroxide (OH"), (2) carbonate (CO5*) va (3) bicarbonate (HCO5’). V@i hau hét
cac muc dich thyc té, do kiem do cac chat khac giy ra trong nudc ty nhién la khong

dang ke hodc rat nho.

D0 kieém cua nudc, vé nguyén tac, do mudi cua cac acid yéu va cac loai bazo manh
gy ra va cac chat nay la dung dich dém dé gi(t pH khong giam nhiéu khi dua acid vao
nudc. Vi vy, do kiem con la s6 do kha ning dém cua nudc va dugc sU dung rong rai
trong finh vyc xU ly nudc cap cling nhu nudc thai.

5.2 Y Nghia Méi Truong

Ngubn nudc mawtjn & di€u kién thich hgp, c6 su xuat hién cUa tdo. Chinh qua
trinh phét trién ting trudng cla tdo gidi phéng moét lugng dang k€ carbonate va
bicarbonate 1am cho pH nudc ting dan cé thé€ 1én dén 9-10. Ngoai ra mOt s& ngudn
nudc dugc x( ly véi héa chat (Iam mém bang voi hay soda) c6 ch(fa nhém carbonate
va OH' 1am ting d0 kiém.

5.3 Phuong Phap Xac Pinh

Do kidm dugc xac dinh bing phuong phap dinh phan thé tich vdi chi thi
phenolphthalein va methyl cam (hodc bromoreso luc + methyl d0) trong tUng giai doan
va tly truOng hop:

- Chj thj phenolphthalein s& ¢6 mau tim nhat trong méi trudng c6 ion hydroxide va
ion carbonate, mau tim s& tr& nén khong mau khi pH < 8.3

- Chi thi methyl cam cho mau vang vGi bat ky ion ki€ém nao va tré thanh mau do
khi dung dich tr@ thanh acid. Viéc dinh phan dugc xem 1a hoan tat khi dung dich c6
mau da cam (pH = 4.5).

Vi su d6i mau cla methyl cam khé nhén thdy, nén chon dinh phan véi chi thi hon

hgp bromocresol luc + methyl dd c6 khodng d6i mau rd rang.
54 Cac Yéu T6 Anh Hudng

- Lugng chlorine du trong nudc udng dnh hudng dén két qua dinh phan lam
nhat mau chat chi thi.

- M&u nudc c6 dd mau va dd duc cao phdi dung phuong phap chudn d6 dién

A

the.
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- Nhiing chat két tla, xa bong, chat dau, chat ran 10 1ing c6 thé€ phu dién cuc
thdy tinh 1am cho di€m cudi dén chdm. D& khac phuc hién tugng nay, cé th& chui

electrode m&i khi ti€n hanh thi nghiém. Khong 10c, pha loang hay c6 dac mau.

5.5 Thié€t Bi héa Chat

1-  thiét bi:

- Pipet 25ml:1 - Ong dong 100ml: 1

- Erlen 125ml: 2 - Buret 25 hodc 50ml : 1
2- Héa chat

- Dung dich HCI hay H,SO, 0,02 N: Hoa tan 28ml H,SO, dam ddc thanh 1 lit dd
(H,SO, 1N) 1ay 20 ml dd H,SO, 1N hoa tan thanh 1 lit. Dinh phén lai n6ng d6 acid
bang Na,COs 0.02N (hoa tan 1.06g Na,CO; di sdy & 105°C thanh 1 lit).

- Chi thi phenolphthalein 0.5%: Hoa tan 500mg phenolthalein trong 50ml methanol,
thém nudc cat dinh mUc thanh 100ml.

- Chi thi methyl da cam: hoa tan 50mg methyl cam trong nudc cat thanh 100ml.

- Chi thi hdn hgp bromocresol luc va methyl dé va 200mg bromocresol luc vao
ethanol, dinh mUc thanh 100ml bang dung dich ethanol 95°.

5.6 Cau Hoi Va Pap An
1.Nudc c6 su xudt hién cda tdo, do kiém thay d6i nhu thé nao? Néu co ché€ phan
Ung?

Nhi€u nguén nudc mat c6 di€u kién tt cho sy phat trién cUa tdo, dac biét la &
nhitng noi c6 cdn nhiéu, pH cé thé dat tdi 10.

Tao st dung cacbonic cho cac hoat ddng quang hop dan dén pH cao. Vi CO; la
khi axit nén khi kh(r CO, dan dén lam gidm nbng d6 H* vi thé pH ting.

CO;+ H,O

Vi vay tdo st dung cacbonic 1am cac dang d6 kiém thay d6i tUr bicacbonat thanh
cacbonat va tUr cacbonat thanh hidroxit (trong qué trinh thay ddi nay thi dO kiém tGng

cOng khong thay dbi)

Tao c6 thé ti€p tuc st dung CO, clla nudc cho dén khi pH ting dén gia tri dnh
hudng, thudng pH c¢6 gia tri tUr 10 — 11.
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Vao ban dém, tdo san xudt khi CO, lam dnh hudng ngugc lai cla qua trinh trén.
2.Néu Ung dung tlr cdc sO liéu do kiém trong phdn tich va xu ly nudc?

Dua vao sO liéu d6 kiém, dd pH cla nudc, ngudi ta xac dinh dugc d6 Gn dinh
cla nudc. TU d6 xac dinh nhiimg tic ddng ma nudc cé thé chju: xam thuc, 1ang dong
canxi cacbonat... Ung dung nhiing tinh ch&t nay d€ bao vé dudng Ong bang kim loai
khdi qua trinh xam thuc bang cach cho vao nudc nhiig hoa chat phit hop tao su lang
dong canxi cacbonat len thanh 6ng hinh thanh 16p bao vé vimg chac.

Lua chon bién phap xU Iy nudc cho thich hgp ddm bdo moéi trudng can bang va
sUc kho@ con nguoi.

PO kiém lam tac dung dém cho day pH t0i Uu cho qua trinh keo tu.

PO kiém 1a thong s6 phdi dugc xem xét dén viéc tinh toan nhu cau v€ véi va

soda trong qua trinh 1am mém nudc bang phuong phap két tUa.

La thong sO trong qua trinh ki€m soat &n mon, danh gia kha ning dém cla nudc
thai va bun, 1a diéu kién thai cla nudc thai.
1-  Néu mdi quan hé gilta Cacbonic, dd kiém va pH trong nudc tu nhién ?

Bang phuong phap thuc nghiém, d€ xac dinh d0 6n dinh cla nudc, ban dau xac
dinh pH, va d6 kiém K, sau d6 dem bdo hoa bang CaCO3 r0i xac dinh lai pH va d6
kiém K, . N&u trong nudc c6 ham lugng CO, tu do, né sé di chuyén mét phan canxi
cacbonat thanh canxi hidrocacbonat 1am cho pH va d0 kiém trong nudc ting 1én. Nguoc
lai néu trong nuGc qua bao hoa canxi cacbonat thi né sé tach ra khdi nudc & dang két
tUa bam trén b& mat cac hat canxi cacbonat md&i dua vao 1am cho pH va d6 kiém cUa
nudc gidm.

Chi tiéu 6n dinh cla nudc dugc bi€u thi nhu sau : Co= K./K, = pHo/pH, Co=1: nuGc 6n
dinh, Co<1: nudc c6 tinh xam thuc. Co>1: nudc c6 khd nang 1ang dong CaCO:s.
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CHLORINE

. DAl CUONG:
1. Y Nghia Mbi Truong

Chlor héa nudc cap va nudc thai sau x( Iy nham muc dich tiéu diét nhimg vi
sinh vat, ngin ngUa sy phat trién cUa vi tring gay bénh sau qua trinh x(r 1y, déng thoi
chlor héa ciing 1am thay d6i chat lugng nuGe do phdn Ung gilta chlorine véi ammonia,
manganese, sulfide va mOt s6 cac hgp chat h(tu co hién dién trong dung dich. Tuy
nhién, chlor héa cé thé gy ra nhling anh hudng c6 hai nhu 1am ting mui va vi cla
phenol va nhiing hgp chat h{tu co trong nudc. Cac chat h{tu co c6 khd ning giy ung
thu nhu chloroform ciing c6 th€ hinh thanh trong qua trinh chlor héa. Chlorine phitc hgp
dugc tao thanh trong phdn Ung gilta chlorine va ammonia s€ giy anh hudéng c6 hai
dén doi sOng cla thuc vat nudc. Do do, khi st dung chlorine d€ chlor héa nudc can
phai tinh toan d€ khéng gy ra nhiing tac hai sau nay.

Chlor du tu do c6 nang luc kh(r khudn t6t, tuy nhién chiing dé bj tiéu tan nhanh
trong hé thGng phan phdi. Vi vay trong xU ly can chuyén chlorine tu do thanh chlorine
két hop dé€ tOn tai bén viing hon.

2. Phuong phap xac dinh (phuong phap dinh phéan)
Chlorine & dang hypochlorous acid hay ion hypochlorite s& phan Ung v6i DPD

(N — N — diethyl — p - phenylene diamine) nhu chat chi thi mau va tao thanh mau tim.

Cudng d0 mau ty 1€ thuén v6i ham luong chlorine trong mau.

3. Cac y€u t6 anh huéng
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- Mau c6 dd ki€ém > 250 mg CaCO4/1 hay dd acid > 150 mg CaCO/1 s& lam gidm
cuOng d6 mau hay khéng hién mau khi cho DPD vao dung dich. Nén trung hoa mau téi
pH 6 — 7 bang H,SO, 1N hay NaOH IN trudc khi thém DPD.

- Mau c6 chlta momochloramin lam ting ham lugng cUa Cl, 1én 0,1 mg/l.

- Bromine, iodine, ozone va cic dang oxide cUa manganese va chromium ciing phan

Ung v6i DPD nhu' Cl,.

IL. THIET Bl VA HOA CHAT:
1. Thi€t bi
- May Hach DR 2010
- Pipet 25 ml :1
2. Héa chat
- Chi thi mau DPD
- Dung dich Potassium lodide : Hda tan 30 g KI vao nudc cat , dinh mUc thanh 1
lit
- Dung dich Sodium arsenite : Hoa tan 5 g NaAsO2 vao nudc cat va dinh mUc
thanh 1 lit
III. THUC HANH:
Mau : nhém 3
a. Chudn bi mau:

Chinh pH dén 6.5 d€ loai trlr dnh hudng cla manganese hay chrormium , sau dé
thém 3 giot potassium iodide vao , 1ac déu va chd trong 1 phiit , thém 3 giot sodium

arsenite , ti€p tuc lac .
b. Po trén may Hach DR/2010
- Bam niit Power d€ m& may.

- BAm sO 80 va nhan Enter , khi d6 trén man hinh sé hién Dial nm to 530 , xoay

ntit tron bén héng may cho téi khi trén man hinh hién 530 nm . Nhan Read/Enter .
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- Lay 25 ml nudc cét cho vao Ong do ( mau trang ) va dat vao may . Nhan Zero ,

trén man hinh s& hién wait va sau d6 1a 0,00 mg/1 Cl,.

- Lay théem mot 6ng khac véi 25 ml mAu nudc . Thém mot géi DPD Free
Chlorine , 1ac déu trong khodng 20 gidy . Ngay sau d6 dat mau da chuén bi vao
may , nhan Read/Enter , 29mg/1 Cl,.

SAT

1. PAI CUONG:

Sat hién dién khap noi trén trai dat. Trong nuGc ham lugng sat thay doi: thudng
bé hon 1 mg/I v6i nudc mat vai mg/l ddi véi nudc ngam va trong mot sO trudng hgp
c6 thé 1én dén hang trim mg/l. Sat ton tai trong nudc & dang hoa tri 2 va 3.

O diéu kién binh thudng, c6 su hién dién cla oxy khong khi va cac vi khudn
kh(r sat, kh(r sat 2 dé bj oxy héa thanh sat 3 va bj thly gidi bén & dang Fe(OH)s.

Trong moi truOng acid thi sat 3 dé dang hoa tan trd 1ai.
1. Y nghia méi truong

Nudc c6 ham lugng sat vugt giGi han cho phép (> 0,3mg/l) thudng c6 mui tanh,

nudc c6 mau d6 sam, duc, tao cdm quan khong t6t cho ngudi s dung .

Két tla sat trong Ong dan lam thu hep tiét dién cla Ong, giy dnh hudng dén

qua trinh phan phoi nudc.

Nudc cé ham lugng sat cao khong thé ding trong moét sO nganh coéng nghiép
nhu: Gidy, thuc phdm, dugc, dét...

2. Phuong phap xac dinh (phuong phap phenalthroline)

Pun s6i mau véi hydroxide amine, & pH 3,2 — 3,3 tat ca sat hoa tan déu bj kh(r
thanh sat 2, sau d6 ion sat 2 sé phan Ung vGi 3 phan tU phenanthroline tao thanh phic

chat c6 mau d6 cam. CO ché phan Ung dugc biéu dién nhu sau :

Fe(OH ), +3H' — Fe* + H,0
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4Fe "+ 2NH,OH - 4Fe*" + N,O + H,O + 4H"

3. Cac y€u t6 anh huéng

- Cac chat oxy héa nhu: cyanua, phosphate, crom, k€m cé ham lugng vuot qua 10

1an so v6i ham luong sat déu dnh hudng dén két qua phan tich.
- Cobalt, ddng c6 ham 1ugng > 5 mg/l gdy trd ngai dén két qua.

- Néu mau c6 mau hodc chlfa ham luong chat hitu cd cao nén dun can va ding

acid d€ hoa tan hoan toan can.

- Mau nudc chlta ham lugng sat cao dé két tU dinh vao thanh binh. Do véy can

acid héa mau ngay sau khi 1dy déng thdi nhé 1ac mau that ky trudce khi phan tich.
IL. THIET Bl VA HOA CHAT:

1. Dung Cu va thiét bj

- Erlen 125 ml: 8 - Ong ludng 50 m 1: 1

- Binh dinh mUc 100 ml: 1 - Pipet 5 ml: 2

- Pipet 25 ml: 1 - Pipet 2 ml: 2

- Bép dién - May spectrophotometter
2. Hoa chat

- HCluq

- Dung dich hydroxide amine: Hoa tan 10 g NH,OH.HCI trong 100 ml nudc cat

- Dung dich dém ammonium acetate CH;COONH;: Hoa tan 2509 CH;COONH;
trong 150 ml nudc cat, thém 700 ml CH;COOH dam ddc, 1ac déu .

- Dung dich phenalthroline:

Hoa tan 100 mg 1,10 phenanthroline (C;,HsN,Ha) trong 100ml nuGc cat, khudy va
dun s6i khdang 80°C .

Hoa tan 100mg 1,10 phenanthroline (C1,HsN,Hy) vao 10ml nudc cat, thém 2 giot
HCl dam ddc. Khudy déu dén khi tan hoan tdan sau dé dinh mUc thanh 100ml .

- Dung dich chuén sat
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Dung dich luu tr{t sat: Cho 20 ml H,SO, ddm dac vao 50 ml nudc cét, thém
1,404g Fe(NH,)>(S04),.6H,0. Sau khi hoa tan dung dich thém tUng giot KMnO, cho dén
khi xudt hién mau hong nhat khéng ddi. Pha thanh mot lit véi nudc cat.

- Dung dich chudn:

+ L&y 50 ml dung dich luu tr(r sat cho vao binh dinh mUc sau d6 dinh mUc thanh

1000ml véi nudc cat (10 ug/ml).

+ Lay 5 ml dung dich luu tr(f sat cho vao binh dinh muUc 1 lit, thém nudc cat t6i

vach dinh mc thanh 1 Iit (1 pg/ml).

III. THUC HANH:
1. Xac dinh sat 2
- Acid h6a mau bang acid chlohydric dam dac.

- Lay 50 ml mau, 1an lugt thém 10 ml dung dich dém ammonium acetate, 4ml
dung dich phenalthroline, 1ac déu, dgi khodng 10 phiit sau do do d6 hap thu & budc
song 510nm

2. Xac dinh sat téng cdng
- Lac déu mau, 18y 25 ml mau cho vao erlen.
- Thém 2 ml HC] dam d&c 1 ml NH,OH.HCI.

- Cho vao vai vién bi thUy tinh , dun can dén khi thé tich con khodng 15 ml — 20

ml
- Lam ngudi mau dén nhiét d6 phong , thém nuGc cat va dinh mic dén 50 ml

- Thém 10 ml dung dich dém ammonium acetate, 4 ml NH20H.HCI, dgi 10 phut
d€ phan Ung hién mau hoan toan sau dé do dd hadp thu & budc séng 510 nm ta dugc dd

hap thu cla sat 1a 0.057 nam trong dudng chuan.

- Chudn bi dudng cong chudn nhu sau:

STT 0 1 2 3 4 5
V dd chu&n, ml 0 1 2 3 4 5
V nudc cat, ml 25 24 23 22 21 20
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V HCI 44, ml 1 1 1 1 1 1
V dd NH,OH.HCI, ml 05| 05| 05| 05| 05| 0.5
V dd dém NH;C,H;0, 5 5 5 5 5 5
V dd phenanthroline 2 2 2 2 2 2
C, mg/l 0 02| 04| 06| 0.8 1.0

IV. TINH TOAN

TU loat chudn do dd hap thu vé gidn d6 C = f A s& dung phuong phép binh
phuong cuc tiu d€ 1ap phuong trinh C=a * A + b . TU tri sO d0 hdp thu A, cUa

mau. Tinh n6ng d6 C,,

Trong do:
- C : NOng d6 cUa sat c6 trong mau
- A : DO hap thu clla mau

Tacé: C=1,605*A —-0,0763

Suy ra:
- A, = 0,285 (mg/l)

- C =0,381 (mg/l)

1,2
y=7,8073x+0,012

1 R2=0,9759 L 2
0,8 L 2
0,6 * Yy

——Linear (y)

0,4 /
0,2 L 4

0 '/ T T 1

0 0,05 0,1 0,15

-25-



GVHD: Tran Thi Phi Oanh Nhém 3

Gian do hap thu

NITRAT

1. PAI CUONG:
1. Y nghia méi truong

Nitrat 1a giai doan oxy héa cao nhat trong chu trinh nito va 1a giai doan sau cling
trong ti€n trinh oxy héa sinh hoc . O 18p nudc mat , nitrat thudng G dang vét nhung
doi v6i nudc ngdm mach nong , 1ai c6 ham 1ugng rat cao . Nudc udng chla nhiéu
nitrat c6 thé gy bénh huyét sac t6 cho tré em . Do d6 trong ngudn nudc cap cho sinh
hoat, nitrat dugc quy dinh khéng vuQt qua 6 mg/l .

SO liéu nitrate cho phép danh gia mUic d0 thoi gian 6 nhiém ngudn nudc va kiém
soat qud trinh xU y sinh hoc .

2. Phuong phap xac dinh (phuong phap so mau)

Nguyén tac Brucin 1a m6t hgp chat hitu co phic tap c6 kha nang phan Ung vi
nitrat trong méi truOng acid manh va nhiét d0 cao tao thanh phlic chat c6 mau vang .
Tuy nhién mau cUa phdn Ung khong theo dinh luat beer ( duOng cong ch( khong
thang ) ma phat tri€n theo ham s6 cla thoi gian va nhiét d6 do vay nén pha loing m&u
v6i ham lugng nirat lodng t&r 0,1 — 1 mg/l va si dung acid & ndng d0 thich hop .

3. Cac y€u t6 anh huéng

- Céc tac nhan oxy héa manh va cac chat kh( trong mau déu dnh hudng dén két

2

qua

- Nén loai trir clo du bang natri arsen
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- Fe?* va Fe*, kim loai héa tri 4 vi ham lugng nho hon 1 mg/l c6 thé bo qua
- Ngén nglta sy chuy€n héa nitrit bang acid sulfanilic

IL. THIET Bl VA HOA CHAT:

1. thiét bi
- Ong nghiém : 8 - Gia Ong nghiém
- Pipet 1 ml : 2 - Pipet 10 ml : 3

- May spectrophotometer
2. Hoba chat:
a.Dung dich N-NO; chuén ( 1 ml = 2ug N-NOs) .

- Dung dich N-NO; luu trlr: ( 1 ml = 0,1 mg N-NO;3 ). Hoa tan 0,7218g anhyrous
potassium nitrate KNO; + nu@c cat = 1 lit .

- Dung dich N-NO; chudn: ( 1 ml = 0,002 mg = 2 pug N-NOs ). Pha loang 10 ml
dung dich luu tr{f thanh 500 ml d€ c6 1ml dung dich chudn = 2 pg N-NO;.

b. Dung dich brucine — sulfanillic: can 1 g brucine sulfate + 0,1 g sulfanilic
acid trong 70 ml nudc cat néng , thém 3ml HCI dam ddc, 1am lanh , pha loang thanh
100 ml . Gilt trong chai d@m mau & 5°C . Dung dich nay c6 mau hOng nhung khong anh
hudng dén két quad phan tich va c6 th€ diing trong vai thdng ( chd y rat dOc khong
dugc ding miéng d€ hit dung dich vao pipet )

c.Dung dich H,SO, dam dac :

d. Dung dich sodium arsenite ( NaAsO,) : hoa tan 5,0 g NaAsO, v&i 1 lit nuGc
cat ( chi y rat ddc khong dugc ding miéng dé€ hiit dung dich vao pipet ) .

e.Dung dich sodium chloride : hoa tan 300 g NaCl vi 1 lit nudc cat.
- H,SO. dd
- Dung dich Brucin
- Dung dich Natri arsen

III. THUC HANH:

Mau nhém 3

Kh(r clo du néu c6 (thém 1 giot natriarsen Ung v&i 0,1 mg/l clo cho 50 ml mau)-
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a. Chudn bi day dung dich chudn

STT Ong 0 1 2 3 4 5
V dd chudn N-NO;, ml 0 1 2 3 4 5
V nudc cat, ml 5 4 3 2 1 0
C (mg/)) 0 04| 08| 12| 16| 2

Chudn bi trudc 1 loat 6ng nghiém sao cho moi Ong ch(fa 4 ml H,SO, dd . Sau
détrich chinh x4c 1 ml dung dich chudn va mau cho vao tUng Ong nghiém theo diing s6
th(r ty Chudn bj ti€p theo bdng sau :

STT Ong 0 1 2 3 4 5 6

V dd chudn, ml 1 1 1 1 1 1

V mau nudc, ml 1

V dd Brucin, ml 05| 05| 05 05| 05| 05| 0,5

H,S0, dd 4 4 4 4 4 4 4

Day Chudn 0 08| 016 | 17| 19| 20| 16
8 3 9 4 4

Vi mau qué cao nén ta pha lodng mau 2 1an

Sau khi pha trOn hoéa chat theo ding th(t tu & bang trén , dat cac Ong vao béng
t0i , dgi 10 phiit cho phdn Ung xdy ra hoan toan . Sau 10 phiit , thém dbng loat 5 ml
nudc cat vao tlng Ong , ti€p tuc d€ trong t0i 20 phiit . Tién hanh do d6 hap thu mau &
buGc séng =400 — 430 nm . V& dudng chudn dGi chi€u va tinh két qud .

IV. TINH TOAN:

TU loat chudn do dd hap thu, vé gidn d6 A = f ©, st dung phuong phap binh
phuong cuc ti€u d€ 1ap phuong trinh Y = a x X + b. TU tri s6 dO hap thu A,, cla mau,
tinh nOng do0 Cn.

Chart Title

25 1 y=0.743%+0.78

2 —;RZ—:WZ‘—
15 /‘ oy

R S — Linear (y)
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Gidn d6 dudng chuan
AMMONIA

1. PAI CUONG :

Trong nud@c, amonia thudng c6 ngudn gOc tir su phan hly cac chat hitu co do
hoat dOng cUa céc vi sinh vat trong di€u kién yém khi. B6i vGi nudc sinh hoat, NH;
dugc phat hién c6 th€ do nhiém ban bdi nudc thai, ngdai ra cloramin con hién dién
dudi dang cloramone diét khudn cé tac dung duy tri lugng clo du bén hon khi luu
chuyén trén dudng Ong, Tuy theo ti 1&, NH; c6 thékét hop vdi clo d€ cho cac dang
monocloramine, dicloramine hay tricloramine.

1. Y nghia méi truong

Nito 1a mOt trong nh{ing nguyén t6 hét slc quan trong, dnh hudng dén qua trinh
sOng cUa tat cad dOng vat va thuc vat. Cac sO liéu vé nito dugc s dung vao cadc muc
dich nhu:

- Panh gia mUc d6 6 nhiém, kha ning tu 1am sach cla dong chay

- Khdo sat su thay dGi cac bién duGng cUa vi khudn tu do

- Kéo dai va gia tang hiéu sudt diét khudn cla qua trinh clo héa nudc sinh hoat

- Xéac dinh sy thay d6i ham 1uong sinh khoi

- Pénh gia hiéu sudt céc cong trinh x(r ly

Trong nudc tu nhién, N-NH; rat can thiét cho hoat ddng cla vi sinh vat, do vay
khong can thi€t phdi loai bd chiing hoan toan khdi ngubn nudc. Tuy nhién ddc tinh
NH; sé€ anh hudng dén dOng vat, con ngudi 3 mOt s6 nOng dO nhat dinh v&i khodng
pH tuong Ung nén can phai duy tri hAm lugng nito dudi ngudng cho phép nham dam
bdo an toan.

3. Nguyén tac

Amonia dugc xac dinh bang phudg phap so mau vdi thuGc th( nessler theo phan Ung

sau:
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2( 2KIHgl, ) + NH; + 3 KOH — ( NH,)Hg-O-Hgl + 7KI + 2H,0
(NH,)HgO-HgI 1a phtc chat mau vang, c6 d0 hap thu cuc dai & budc séng = 430nm.

MOt phuong phap khac cé dd chinh xac cao hon thudng dugc ap dung d€ phan tich N-
NH; 1a phuong phap chung cat.

4. Cac y€u té anh hudng:

- M6t s6 hop chéat amine mach thang, hop chat cloramine hitu co mach vong,
acetone, aldehit, rugu. .. c6 thé phan Ung vdi nessler cho phic chat mau vang, gay sai

sO trén két qua do.
- Sulfur gay két tUa v&i nessler nén can loai bd bang cacbonat chi

- POi vG6i phuong phap chung cat, khi ham lugng calci vugt qua 250mg/l, két
qud do N-NH; thudng thap hon thuc t€, vi vay can chinh pH trudc khi ti€n hanh
chung cat mau. Dung dich dém phosphate dugc thém vao mau d€ 6n dinh pH va c6
kha nang két tUa calci dudi dang phosphate calc.

IL. THIET Bl, HOA CHAT :

1. Dung Cu va Thiét Bi

- Pipet 10 ml: 2 - Pipet 5 ml: 2
- Pipet 25 ml: 1 - BO chung cat dam
- Ong nghiém: 10 - Ong 1uding 250 ml: 1

- May spectrophotometer
2. Hoéa chat

a Dung dich ZnSO,: hoa tan 100g ZnSO,.7H,0 trong nudc cat va dinh mUc thanh 1
lit.

b Dung dich NaOH 6N : hoa tan 240 g NaOH trong nu@c cat va dinh mUc thanh 11it

c Dung dich EDTA: hoa tan 50g EDTA-Na trong 60ml nu@c cat c¢6 chlfa 10g
NaOH. C6 th€ dun nhe cho tan hét, 1am ngudi dén nhiét dd phong va dinh mUc
thanh 100ml.

d Dung dich chudn N-NH; (1ml = 10ug N-NH,):

-30 -



GVHD: Tran Thi Phi Oanh

Nhém 3

* Dung dich 1uu tr(t N-NH; : (Iml = 1mg = 1000ug N-NH;). Hoa tan
3,819g NH,Cl (da sdy kho & 100°C), thém nudc cat cho dU 1 1it (1ml =1 mg N = 1,22

* Dung dich chudn N-NHs: (1ml = 10ug N-NH;).Pha 16ang 10 ml dung

dich luu trr véi nudce cat cho da 1lit (1 ml = 0,010 mg N = 0,0122mg NH).

e Dung dich boric acid: hda tan 20g H;BO; v3i nudc cat cho dU 11it, thém 10 ml chi

thi mau d€ dung dich cé mau tim.

f Chi thi mau hon hop: hoa tan 200mg Methyl Red trong 100ml c6n 95° hoda tan
100mg Methylen Blue trong 50ml cOn 95 . TrOn 2 dung dich lai d€ dugc chi thi

mau hon hop.

g ThuOc th(r Nessler: Hoa tan 100g Hgl, (mercuric iodide) va 70g KI v&i mot it

nudc cat (dung dich A)

Hoa tan 160g NaOH vao 500ml nudc cat, 1am ngudi (dung dich B). Rét

cham va khudy déu dung dich A vao dung dich B & trén rOi pha 16ang thanh 1lit. D&

lang trong 1 ngay, st dung phan trong.

* Chii y Rat dOc tranh hit miéng .

h Dung dich kh( Na,S,03; N/70: hoa tan 500g NaOH va 25g Na,S;0:.5H,0 thém

nudc cho du 1lit .
III. THUC HANH:

1. Phuong phap nessler héa

Yéu cau: Mau nudc trong, khéng nhiém clo

Loai trtr d0 duc: Thém 1ml ZnSO, va 0,5ml NaOH 6N vao 100ml mau d€ nang

pH dén 10,5. Khudy déu, ly tam, loai két tla néu co. Mau nudc sau loc thém 1 giot

EDTA va 2 ml Nessler.

Loai trlr clo: Thém 1ml Na,S,03 N/70 vao 50 ml mau truGc khi xét nghiém.

Chuan bi day dung dich chua

n:

SO Ong 0 1 2 3 4 5
Vdd N-NH; chudn , ml 0 05 1 15 2 25
V nudc cat, ml 25 245 24 23.5 23 22,5
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V dd Nessler , ml 1 1 1 1 1 1
C( mg/1) 0 0.2 0.4 0.6 0.8 1
DO hap thu 0 0.167 0.251 0.292 0.356 0.418

Pha loang mau 25 1an Sau khi thém héa chat, dgi 5 phiit, do d6 hap thu day chuén
va mau G budc séng 430nm .Ta dugc dO hadp thu 0.222 nam trong day dudng chudn.

IV. TINH TOAN:
a. Phuong phap Nessler truc tiép

TU loat chudn do dd hap thu, vé gidn d6 A = f ©, st dung phuong phap binh
phuong cuc ti€u d€ 1ap phuong trinh Y = a * X + b. TU tri s6 d6 hap thu A,, cUa mau,
tinh nOng do Cn,

b. Phuong phap Nessler héa chung cat pham

TU trj s6 Cm tinh dugc cla mau chung cat phdm, tinh ndng d0 N-NH; trong
mau (mg/l )

a. Phuong phap dinh phan thé tich

(v, —v,)Xxcy x14%x1000
v

m

N-NH; ( mg/l )=

Trong do:
V. Thé tich HCL s dung dinh phan mau
V,: Thé tich HCL st dung dinh phan mau trang

Vmze: Thé tich mau ban dau

Chart Title
05 Y= U.5055X+ 0.1147/
8-‘3‘ T R?=09914 oy
0.2 (/ ——Linear (y)
0.1
0 ‘ T
0 0.5 1 15
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Gidn d6 duong chudn

NITRIT

1. DAI CUONG:
1. Y nghia méi truong

Nitrit 1 giai doan trung gian trong chu trinh phan hly dam. Vi c6 su chuyén héa
gi(ta cac dang khéc nhau cUa nitd trong chu trinh dam, nén cac vét nitrit dugc st dung
dé€ danh gia 6 nhiém h(tu co. Nitrit hién dién ph6 bién trong cac hé théng x Iy nudc
thai, do nhém vi khudn nitrosomonas chuy€n héa amon thanh nitrit trong di€u kién

hi€u khi. Trong cdp nudc, nitrit dugc ding nhu mot chat chéng dn mon.
2. Nguyén tac:

Dua vao phuong phép so mau, ¢ mdi truOng pH = 2 — 2,5; nitrit tic dung vdi acid
sulfanilic va naphthylamine tao thanh acid azobenjol naphthylamine sulfonic c6 mau do

tia.
3. Cac y€u t6 anh huédng:

- Do ap dung phuong phap so mau nén chi m6t lugng nho chét ran 10 1ing sé
1am sai 1&ch két qud.

- Su tbn tai cla mOt sO ion nhu: Sb, Fe*, Pb?, Hg*', Ag’... tao két tla ciing 1am
anh huéng dén két qua.

- Chlorine va tricloride hién dién trong mau gdy trd ngai cho phuong phép trén.
II. HOA CHAT VA THIET BI:
1. Dung Cu va Thiét Bi:

- Pipet 1 ml: 2 - Pipet 2 ml:

- Pipt 10 ml: 2 - Ong nghiém: 10

- Méay spectrophotometer

2. Héa chat:
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Dung dich chudn:
- Dung dich luu tr{t N-NO; : (1ml = 250 pg N-NO,)

- NaNO, 0,05N: hoa tan 1,232g NaNO, trong nu@c cat va dinh mUc thanh 1000

ml.
- KMnO,0,05N: can 1,6g KMnO, + nudc cat = 1lit
FAS 0,05N: can 19,607g Fe(NH,),(SO.),.6H,0+20ml H,SO, dam dac+nudc cat=1lit.

Na,Cr,0, 0,05N: can 3,350g Na,Cr,O, thém nudc cat cho du 1 lit (n€u khong ding
FAS)

Cho vao binh thly tinh ¢6 mai 50ml KMnO, 0,05N va 5 ml H,SO, dam ddc, thém
50ml dung dich NaNO, 0,05N. Lam mat mau dung dich bang cach thém méi 1an 10ml
dung dich FAS 0,05N (hodc Na,Cr,O, 0,05N). Bgi 5 phiit r0i dinh phan lugng thira
FAS (Na,Cr,04) véi dung dich KMnO, 0,05N dén khi dung dich chuyén mau héng
nhat. Tinh n6ng d6 dung dich luu tr(t N-NO, bang céng thic:

B*C)-(D*E)|*7
F

A= [( (mg/ml N-NOy)

Trong do:
B: ml dung dich KMnO, da dung
C: nguyén chudn d6 cUa dung dich KMnO, (0,05)
D: ml FAS (hodc Na,Cr,0,) da dung
E: nguyén chudn do cla dung dich kh(r (0,05N)
F: ml dung dich NaNO, duing ding phan
* Dung dich N-NO, chudn: (1ml = 0,0005 mg = 0,500 g N-NO,)
LAy 2ml dung dich luu tr(f + nuGc cat = 1 lit
a. Dung dich EDTA: can 500mg mudi natri dan xudt tif EDTA + nudc cat = 100ml

b. Acid sulfanilic: can 0,6g acid sulfanilic + 70ml nuGc néng d€ ngudi + 20ml HCl
dam dac pha loang thanh 100ml v&i nudc cat.
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c. Dung dich naphthylamine chlorhydrate: can 0,6g naphthylamine chlorhydrate + 50ml
nudc cat + 1ml HCI dam ddc +nudc cat = 100ml. Pha ding ngay hodc gilt & nhiét d6
thap.

d. Dung dich d0n acetate: cdn 16,4g CH;COONa hay 27,2g CH;COONa.3H,O + nudc
cat = 100ml.

III. THUC HANH:
Mau nhém 3

Néu mau c6 cdn va mau, thém 2 ml Al(OH); vao 100ml mau, d€ 1ang vai phiit,

1oc bo 18p nudc qua 1oc dau tién.

Chudn bi mau va dung dich chuén nhu sau:

STT 0 1 2 3 4 5
Vdd chudn N-NO, , ml 0 2,5 5 7,5 10 12,5
V nudc cat, ml 25 22,5 20 17,5 15 10
N-(1-Naphthy) ethylenediamine 1 1 1 1 1 1
C (mg/1) 0 0,05 0,1 0,15 0,2 0,25
DO hép thu 0 0.138 0.268 0.412 0.559 0.651

Pha lodng mau 25 lan
Ta do d0 hap thu mau & budc séng 520 nm dugc 0.152 nam trong dudng chudn.
IV. TINH TOAN:

TU loat chudn do d6 hép thu, s& dung phuong phap binh phuong cuc ti€u dé
13p phuong trinh y = ax + b. DUa vao tri s6 do d0 hap thu cla mau, tinh ndng d6 C .,
cUa dung dich. N&u tri s6 d6 hap thu clla mau vugt qua cac tri s& do d0 hap thu trong
dung dich chudn, can pha lodng mau dén nOng d6 thich hop.
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y
a,3
0,25 - =uU, 5
R? = 0,997 i
0,2
0,15 * Yy
0,1 —— Linear (y)
0,05
0 T
{ 0,2 0,4 0,6 0,8
-0,05
Gian do hap thu
SULFATE
I. DAl CUONG:

Sulfate 1a mOt trong nhiing anion chinh hién dién trong nudc thién nhién. Trong
nudGc cap, ham lugng sulfate cao sé anh hudng dén slc khée con ngudi. Nudc cong
cOng chra mOt lugng dang k€ sulfate dé tao thanh cdn clng trong noi hoi va thiét bi
trao d6i nhiét. Nhiing viing dat sinh 1ay, bai boi 1au ndm, sulfur hitu co bi khoéng héa
dan dan sé tao thanh sulfate. Nudc chdy qua cdc mién dat md mang theo sulfate véi
ham lugng kha cao.

1. Y Nghia Mbi Truong

Sulfate 1a mOt trong nhiing chi tiéu dac trung cla nhiing ving nuGc nhiém phén.
Su hién dién cUa sulfate & ndng dd cao lam cho nudc thdi c6 mui va gy nén su &n
mon cOng ranh. Mui phét sinh do qud trinh khUr sulfate thanh H,S dudi diéu kién yém
Kkhi.
2. Phuong phap xac dinh (phuong phap so mau)

Vi trong nudc ham lugng sulfat tuong d6i thap nén ta chon phuong phap do dd
duc dé€ phan tich. Trong méi trudng acetic acid, sulfate tic dung v&i barium chloride

tao thanh barium sulfate k&t t(a mau trang duc. NOng d0 sulfate duoc xac dinh bang

cach so sanh vGi dung dich tham chi€u da biét trudc nOng d6 trén dudng cong chudn.

-36 -



GVHD: Tran Thi Phi Oanh Nhém 3

Ba*" +S0,> — BaS0,! (tUa trang duc)
3. Cac y€u td anh hudng

Mau va cac chat 1o 1Ung ¢6 mat trong nudc 1a trd ngai chinh cho viéc xac dinh
sulfate. MOt sO chat 10 1img c6 th€ loai bo bang cach loc, ham lugng silica trén
500mg/1 cling can trd viéc tao thanh tUa BaS0.. Ngoai ra trong nudc khdng con mot ion
nao két tla v&i barium trong moi trudng acid manh nén viéc xac dinh c6 th€ tién hanh

G nhiét d6 thay d6i khodng 10°C.

IL. THIET Bl VA HOA CHAT:

2.1. Thiét Bi
- Pipet 25 ml: 1 - Pipet 10 ml: 2
- Erlen 125 ml: 8 - Spectophotometer

2.2. Hoa Chat

< Dung dich dém:Hoa tan 30g MgCl,, 5 g¢ CH;COONa; 1g KNOs; 20ml CH;COOH
(99%) vao 500ml nudGc cat va dinh mUc thanh 1lit.

% Barium chloride BaCl, tinh thé

% Dung dich sulfate chuan (1,00ml = 100MgS0, *): Hoa tan 10,4 ml H,SO, 0,02 N
chudn + nudc cat = 100 ml hodc 147,9 mg Na,SO, khan vao nudc cat va dinh mlc
thanh 1 [it

III. THUC HANH:
Mau nhém 3:

Chudn bi dudng chudn theo th(¥ tu sau :

STT 0 1 2 3 4 5 6
V dd sulfate chudn, ml 0 1 2 3 4 5

V nudc cat, ml 25 24 23 22 21 20

V mau nuéc, ml 25
V dd dém, ml 5 5 5 5 5 5 5
BaCl, tinh th€, g 0,5 0,5 0,5 0,5 0,5 0,5 0,5
C (mg/) 0 4 8 12 16 20
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DO hép thu 0 0.413 0.627 0.926 0.1003 0.1226 0.777

Lac déu d€ hoa tan hoan toan BaCl, thanh dung dich dong nhat, sau dé do d0 hap
thu A cUa dung dich chudn va mau trén mdy spectrophtometer & A = 420nm. Thoi gian
do khong qua 5 phit d€ tranh 1ang dOng két tla BaS0,. Néu d0 hap thu vugt qua gia
tri do trén cAc mau chudn, can pha loing mau dén khodng thich hop.

IV. TINH TOAN:

TU loat dung dich chudn, do d6 hap thu, v& gidn d6 A = f(C), s& dung phuong
phép binh phuong cuc ti€u d€ 14p phuong trinh y = ax + b. tl tri s6 d6 hap thu A, cUa
mau, tinh néng d0 C, . Néu tri s6 A, clla mau vuot qua cac tri sO cla dung dich
chudn, phdi pha long dén ndng do thich hgp.

1,2

1 y=2,4401x-0,1035 *

R? = 0,9405

0,8
0,6 *y
0,4 ® ——Linear (y)
0,2 L 4

0 T T T T 1

0,1 0,2 0,3 0,4 0,5

-0,2

Gidn d6 dudng chudn
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