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1.1 Pai Cuong:

Nudc thién nhién sach thudng khong mau, mau ciia nude mat chi yéu do chat mun,
céc chat hoa tan, keo hodc do thuc vat théi rira. Su ¢6 mat cia cac ion kim loai (Fe, Mn),
tao, than bun va cac chat thai cong nghiép ciing lam cho nudc c6 mau.

D6 mau ciia nude duge xac dinh theo thang mau tiéu chuan tinh bang don vi Pt-Co.
Trong thuc té, d0 mau co thé phan thanh hai loai: dd mau thuc va do0 mau biéu kién.

- 6 mau biéu kién bao gdm ca cac chét hoa tan va cac chat huyén phu tao nén, vi
thé mau biéu kién duoc xac dinh ngay trén mau nguyén thay ma khong can loai bo chat
lo liing.

- P6 mau thue duoc xac dinh trén mau da ly tdm va khong nén loc qua giéy loc vi

mot phan cau tir mau dé bi hap thu trén gidy loc.

Y nghia méi truong
Péi v6i nude cép, dd mau biéu thi gia tri cam quan, d sach cua nudc. Riéng véi nudce
thai, d mau danh gia phan nao mirc d6 6i nhiém ngudn nudc.

Phuwong phap xac dinh

Nguyén tic xac dinh d6 mau dua vao sy hip thu anh sang cua hop chit mau co trong

dung dich, phuong phap xé4c dinh 1a phuong phap so mau.
Céc yéu té énh huéng
- B§ duc anh huong téi viée xac dinh d§ mau cua that cua mau.

- Khi x4c dinh d6 mau thuc, khong nén s dung gidy loc vi mot phan mau thuc co

thé bi hap thu trén gidy.

- D6 mau phu thude vao d6 pH cua nude, do d6 trong bang két qua can ghi 15 pH

Iuc xac dinh do mau.

1.2 Thiét Bj:

- Pipet 10m/ : 1 - may ly tam
- Erlen 125ml: 6 - may spectrophotometer (may so mau)
- pH ké
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1.3 Hoa chat

Dung dich mau chuan Potassium chloroplatinate K,PtCls (500 Pt-Co): Hoa tan 1,246g
K,PtClgva 1 g CoCl,.6H,0 trong nudc cit ¢6 chira 100 ml HC1 dam dic, dinh mirc thanh
1 lit.

1.4 Thwec Hanh:
MauKTI 20

- Mau biéu kién: D6 do hap thu cia mau nudc chua xu 1y.

mau ta do do mau biéu kién & chuong trinh 120, budc song 455. Ta dugc do mau

biéu kién 237 Pt-Co.

Mau thyc: Ly tim mau cho dén khi loai bo hoan toan cac hat huyén phu. Toc do ly
tam 5000 vong, trong 3 phut. Ta dem do d¢ mau thyc ¢ chuong trinh 120, budc song 455,
ta dugc do mau thuc 208 Pt-Co.

1.5 Cau Héi Va Bap An
1. Nguyén nhén gdy nén dé mau doi véi muedc ?

- Nudc mat (song , ao ho): do cac chat mun, cac chat hoa tan, keo hay do thuc vat
thoi rira, cac phiéu sinh vat c¢6 san trong nudc. Mat khac do nha may thai nude thai cod
chtra céac ion kim loai, do nudc mua chdy tran cuon theo phu sa hoac cac chat ban c6 mau

khac nhau lam cho nuéc mat ¢ mau.

- Nudc thai sinh hoat: do cac chat téy ria c6 1an trong nudce thai sinh hoat, cac chét

dinh dudng (P, N) bi phan huy, diu mo, mau thyc pham...

- Nudc thai cong nghi¢p: do cac hop chat mau cia nha may nhudm, cac ion kim

loai c6 mau, chat hitu co, cac chat ran lo ling...
2. Néu cdac phwong phap khir mau trong mau nudc?

- Sir dung céc chit oxy hoa nhu Cl,, KMNO,, O;...dé oxy hoa céc chat gy mau

trong mau nudc.
- Ly tAm mau nuéc dé loai bé cac chat lo ling.

- Dung hoa chét tao két tia két hop véi céac chét phu tro dé loai bot mau cua nude

thai vi tao két dinh cac chdt mau thanh céac hat 16n hon roi dem léng hodc ly tam.
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- Dung céc chat hip phu nhu than hoat tinh dé 1am sach cac chat hitu co' giy mau c6

trong mau nudc.

- Loc mau nudc (chi phi cao nén it sir dung, chi dung khi can thu hdi mot sé thanh

phan dic biét co trong nudc thai)
- Phuong phap tuyén noi: loai bo cac chét lo limg min, diu md...

3. Giai thich tai sao chon cobalt chloride lam dung dich mau chudn.Cé thé sir dung thang
mau chudn dé xac dinh do mau mét dong nudc bi 6 nhiém béi nude thdi cong nghiép

duoc khong? Giai thich?

Dung dung dich cobalt chloride (c6 mau xanh 14 cay nhat) lam dung dich mau
nhing lugng cobalt chloride thanh nhimg mau twong ty nhu mau tu nhién cia nude (didu

chinh luong cobalt chloride khi diéu ché dung dich chuin)

Pé xac dinh d6 mau mot dong nudc bi 6 nhiém béi nuée thai cong nghiép, néu st
dung thang mau chudn ta s& gip sai s6 do nudc thai cong nghiép co ndng do hitu co cao,
chtra céc ion kim loai gdy mau va ludn bién doi. Ngoai ra tuy vao quy mo, loai hinh san
xuat ma d6 mau nudc thai ra tir cac nha mdy ciing khac nhau. Do d6 nén do truc tiép hay
dung may chuyén dung dé do thi chinh xac hon.chuan vi day 1a chat dé tim, it doc va bén

mau véi moéi truong. Dung dich K,PtClg tao véi
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PO bUC
2.1 bai Cuwong

D6 duc cla nudc bit nguén tr su hién dién ctia mot s cac chit lo ltimmg c6 kich
thudc thay d6i tir dang phén tan kho dén dang keo, huyén phu (kich thudc 0,1 - 10um).
Trong nudc, cac chét thay ddi thuong la: dét sét, chat hiru co, v co, thuc vat va cac vi

sinh vat bao gdm cac loai phiéu sinh dong vat.
Do duc phat sinh tir nhiéu nguyén nhan nhu:
- Pét, d4 tir ving nui cao d6 xubng dong bang ( do hoat dong trong trot)

- Anh hudng cia nudce 10 lam x4do dong 16p dét, 161 cuén, phan ra xac dong, thuc

vat.
- Chét thai sinh hoat, nudc thai sinh hoat, nudc thai cong nghiép.
- Su phat trién cua vi khuan va mot sd vi sinh vat (tdo...).

1. Y nghia méi trudong

Do duc anh huong quan trong dén cap nudc cong cong: lam giam v€ my quan, gay

kho khian cho qua trinh loc va khir khuan.
2. Phuwong phap thi nghiém
C6 thé xac dinh d6 duc bang cac phuong phap khac nhau nhu:

- phuong phap can khéi lwong: Loc mau sau d6 can khdi lugng cin. Néu SS <

15mg/1 thi nudc trong; con SS > 15mg/I thi nude duc.

- 4p dung phuong phap so mau theo nguyén tic duwa trén su hap thu anh sang cia

cac can lo ling c6 trong dung dich.
3. Céc yéu to anh huwéng
- Cin lo ltng c6 kha ning lang nhanh, 1am sai 1éch két qua do.

- Ong do bi ban, mau c6 nhiéu bot khi va d mau thuc ctia mau la nhitng nguyén

nhan anh hudng t6i két qua do do duc.
2.2 Thiét Bi
- pipet Sml: 1 - Erlen 125ml: 10

- pipet 25ml: 1 - May spectrophotometer hodc may do do duc

Bao céo thi nghiém hoa k¥ thuat moi truong -6-
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2.2. Héa Chat

Dung dich d6 duc chuan ( Hydrazine sulfate va hexamethylene tetramine )

Dung dich luu trit (st dung trong 1 thang ) :

Dung dich 1: Hoa tan 1g hydrazine sulfate (NH,NH,H,SOy4) trong 100 m/ nude cat
Dung dich 2: Hoa tan 10g hexamethylenetetramine ( C¢H 2Ny ) trong 100 ml nude cat

Dung dich chuéan (400 FTU ) : Hoa tron 5 m/ dung dich 1 va 5 m/ dung dich 2 . Pha

lodng thanh 100 m! véi nude cat . Sau d6 dé lang 24 gio ¢ nhiét do 25 + 3°C
Thuc hanh:
MauKTI 20

Lay ly tim mau dén khi loai bo hoan toan céac loai huyén phu. Tdc do 5000 vong

trong 3 phut. Ta dem mau chay chuong trinh 750, budc song 840 ta duoc do duc 9 FTU
Cau Héi
1. Tim hiéu mét sé phwong phdp xdc dinh 6 duc trong mau nieée ?

- Phuong phép Nephelometer dya trén su so sanh cuong do anh sdng phan tan trong
nuéc dudi didu kién 4n dinh va mot dung dich huyén phu chuan trong diéu kién giéng
nhau. Formazine Polyme dugc ding lam dung dich huyén phu chuin. D6 duc cta dung
dich huyén phu chuin & 40 NTU gén tuong duong 40° Jackson khi do bang nén. Phuong
phap Nephelometer c6 do chinh xac cao, d0 nhay va kha nang ing dung trén khoang do
do duc rong.

- Phuong phap do bang nén véi gidi han thip nhat & d6 duc 25 don vi chi thich hop

cho viéc xét nghi¢m nhirng mau nudc c6 do duc cao.
2. Taisao do duc khong twong quan voi nong do chat lo lung trong mau nuoc ?

C6 nhiéu nguyén nhan giy d6 duc trong nudc thai, ngoai yéu t6 chat lo limg con
phu thude nhiéu yéu td nhu sy phat trién cua vi sinh vat, tdo... Nén du nudc thai c6 do
duc cao ciing khong han ndng d6 chit lo ling trong mau nudc cao.

3. Gidi han d6 duc theo tiéu chudn nudc cép la bao nhiéu? Tai sao phai dat gioi han

trén?

Theo TCVN d¢ duc dugc xac dinh bang chiéu sau 16p nude thiy dugc (do trong).

Chat lugng nude cap phai dat :
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Khu vuc d6 thi : d6 trong Schneiler > 30 cm
Khu vuc nong thon : dg trong Schneiler > 25 cm

bat gidi han do duc nham dam bao sic khoe cho cong déng. Do duc cao tao thanh
cac bong can, ham luong chét lo ling cao giy tic nghén duong dng, gy kho khin cho

qua trinh loc va khir khuan.

Bao céo thi nghiém hoa k¥ thuat moi truong -8-
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pH
3.1 Pai Cuwong

pH 1a dai luong dac trung cho tinh acid hay kiém trong mau nuéc va duge dinh

nghia theo ham toan hoc nhu sau:
pH = - log {H'}
Phan g phan ly ctia nuéc duoc thé hién theo phuong trinh:
H,0— H' +OH

Theo dinh luat tac dung khdi luong cé thé viét:

k. _l]or]
" 1,0l

i [or |-, x[1.0)- &,
Trong d6: K, — tich s6 ion ciia nuéc
|1+ JoH | - néng d6 nuée khong phan 1y
K, o - hing s6 phan ly ciia nuéc.
O nhiét 49 25°C, Ky = K, , % [H,0] = 1,8 x 10 x 1000/18 = 10""*
|1 )=|or"|=107

Gia tri pH duoc thé hién theo thang do tir 0-14, trong d6 pH 7 dugce xem 1a pH trung
tinh.

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

Moi truong acid

Moi truong trung hoa

H 10% 102 10" 10" 10" 108 10"
8 9 10 11 12 13 14

Méi truong kiém

1. Y nghia méi truong:

Béo cao thi nghiém hoa k¥ thuit moéi truong -9-
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Trong 1anh vuc cap nudc, pH lien quan dén tinh an mon, hoa tan va anh huéng dén

cac qua trinh xtr Iy nudc nhu keo ty, oxy hoa, diét khuan, lam mém, khir sat.

pH chi phdi moi qua trinh hoat dong cua vi sinh vét trong nude. Vi vy, pH can

duogc kiém soat trong khoang thich hop khi sir Iy nudc thai bang phwong phap sinh hoc.
2. Phwong phap xac dinh:

Hai phuong phap thong thuong dé xac dinh pH 13 phuong phép so mau va phuong
phap dién thé ké.

Phurong phdp so mau: c6 diy d6i mau tuong ng véi khoang pH rong dé chin
khoang pH, sau d6 dung chi thi mau chuyén biét (dé d6i mau pH trong mot khoang gidi
han pH thay doi hep).

Phwong phdp do dién thé ké: dua trén nguyén tic chénh léch dién thé giira dién cuc
chuan calomel va dién cuc H' . phwong phap nay c6 do chinh sac cao, viéc sir dung may
tiy theo nha thiét ké, do vay thao tic do va cach bao quan may phai theo tai liéu huéng

dan.
3. Cac yéu té anh hwéng:
- MAu ¢6 d6 mau, do duc cao
- MAu c6 chtra cac chat oxy hoa manh c6 tic dung tdy mau.
- Nhiét d6 thay doi gay anh huéng trén mau, do vy viéc so mau trén chi tién hanh
trén diéu kién phong thi nghiém.
3.2 Thiét Bi Hoa Chat
1. Thiét bi
- 6ng nghiém 25ml: 20 - piprt 25ml: 1
- Pipet 10ml: 4 - Méy do pH
2. Hoa chat
- Chi thi mau téng hop
- Chi thi mau chuyén biét
- Dung dich Borat Na,B40;

- Dung dich KH,PO40,1N

Bao céo thi nghiém hoa k¥ thuat moi truong - 10 -
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- Dung dich Na,CO;
- 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
Nhung dién cyc thay tinh vao dung dich Ph > 8.3, két qua do pH duoc Ph=11.4
Nhung dién cyc thay tinh vao dung dich Ph > 4.5, két qua do pH dugc Ph=6.5
Nhung dién cuc thuy tinh vao dung dich Ph < 4.5, két qua do pH duoc Ph=3.9
3.3 Cau Hoi Va bap An
1. Néu méi quan hé giita pH va néng dg ion H' va ion OH

Do viéc biéu dién hoat tinh ion hidro dudi dang ndong d6 mol 1a khong thuén tién
nén dé khac phuc kho khin nay nam 1909 Soreson kién nghi biéu dién nong do hoat tinh
ctia ion hidro dudi dang logarit 4m va ky hiéu 1a pH'. Ky hiéu cta ong duoc thay bang ky

hiéu don gian hon 1 pH va duoc biéu dién bang:

pH=-log|[ H'] hay pH :log[;Hq
& pH=2 thi [ H'] =107

6 pH=10thi[H]=10"

Déi v6i nude tinh khiét & 20°C thi

1
H'][OH]=10"x10"nénpH = - log [ OH] hay pH =——————
[H][OH] p g [OH] hay p log [OH ]
2. Anh huong ciia pH doi voi qud trinh xir 1y sinh hoc, héa 1y, héa hoc?

- Anh huong ctia pH ddi voi qua trinh xt 1y sinh hoc:

Vi sinh vat dugc sir dung dé xtr 1y cac ngudn nude thai thi can phai c6 mot moi trudng
song nhét dinh dé chung phat trién. Vi vay pH duoc xem 1a mot diéu kién giup cho VSV

ton tai va phat trién trong moi trudng nudc thai. Mdi loai VSV can ¢6 pH thich hop dé

Bao céo thi nghiém hoa k¥ thuat moi truong -11-
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ton tai va phat trién, vi thé néu pH bi thay d6i dot ngot thi VSV sé bi trc ché, khong phat

trién dugc va chét di 1am cho hiéu suét xtr Iy khong dat yéu cau.
- Anh huéng cta pH d6i véi qua trinh xir 1y hoa Iy

Trong cac cong trinh xir Iy bang keo tu, trao ddi ion ... thi pH 1a yéu t cAn xem xét dé

céc phan Ung, cac qua trinh xay ra toi wu.

- Anh huéng ciia pH ddi voi qua trinh xtr Iy hoa hoc
Trong qua trinh khtr tring ctia nuée, yéu td pH quan trong vi pH trong nude cang cao thi
hiéu qua khir tring cang giam. Viéc xac dinh pH gitip chung ta biét dugc tinh chit cua
nudc mang tinh axit hay kiém dé 1én ké hoach tinh toan ham luong chit khir tring cho
phu hop.
3. Néu sy tuong quan ciia pH doi véi dé kiém va dé acid ciia mau nwde?

pH thuong nam trong diy 0 — 14, véi pH= 7 & 25°C biéu dién tinh trung hoa tuyét
doi.
Khoang tir 0 dén 7: day axit
Khoang tir 7 dén 14: day kiém.

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

Tinh axit ting khi gia tri pH giam va tinh kiém ting khi gia tri pH ting.

Bao céo thi nghiém hoa k¥ thuat moi truong -12 -
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PO ACID

4.1 Pai Cuong

Do acid biéu thi kha niang phong thich ion H do su ¢6 mit cia mot s6 acid yéu
trong nudc nhu acid carbonic, acid tanic, acid humic (hinh thanh tir sy phan hiyy chat hiru
co va sy thuy phan cac mudi acid manh nhu sulfate nhom, sét ...). bac bi¢t khi co sy

hién dién cta cac acid v6 co, mau nude s€ co pH rat thap.

Nguon nudc thién nhién ludn duy tri mot thé can bang giira cic ion bicarbonate,
carbonate va khi carbon dioxide hoa tan. Trong thuc nghiém, hai khoang pH chuan duoc
stt dung dé phan biét do acid bao gom: Khoang pH th& nhit tmg v6i diém d6i mau cua
chét chi thi methyl cam (tir 4,2 — 4,5) danh diu su chuyén bién anh hudng cia cac acid vo
co manh sang ving anh hudng cta carbonic acid. Khoang pH thir hai ing vé6i diém doi
mau cta chat chi thi phenolphtalein (tir 8,2 — 8,4) chuyén sang ving anh hudng ctia nhém

carbonate trong dung dich.
1. Y Nghia Méi Truong

Nudc mang tinh acid rat dugc cht ¥ do tinh chat an mon cua chung. Dic biét trong
cac qua trinh xwr ly sinh hoc, pH phai duy try ¢ khoang 6 — 9 . Do vay, dua vao do acid
ctia nude dé tinh chinh xac lwong hoa chit sir dung.

2 Phuwong phap thi nghiém(Phwong phap chuin d¢)
Dung dung dich kiém manh dé dinh phan xac dinh d6 acid.

- P acid do anh huéng cua acid vo co dugc xac dinh bang cach dinh phan dén
diém d6i mau cua chi thi methyl cam nén duoc goi 1a PO ACID METHYL (dung dich tir
mau d6 chuyén sang da cam).

- Ké tiép, dinh phan x4c dinh d¢ acid toan phﬁn dén diém doi mau cua chi thi
phenolphthalein, goi 1a DO ACID TONG CONG (dung dich khéng mau chuyén sang tim
nhat).

3. Cac yéu td anh hwéng

- Céc chat khi hoa tan nhu CO,, H,S, NH; c6 thé bi mat di hodc hoa tan vao mau

trong qua trinh luu trit hodc dinh phan mau 1am anh huong dén két qua phan tich. C6 thé

khic phyc bang cach dinh phan nhanh, tranh lic manh va giit nhiét @6 mau 6n dinh.

Bao céo thi nghiém hoa k¥ thuat moi truong -13 -
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- B6i voi mau nude cap, ham lugng chlorine du cao, c¢é tinh tdy mau lam anh hudng

dén két qua dinh phan.

- Trong trudng hop mau c6 d6 mau va do duc cao, phai xac dinh do acid béng

phuong phap chuan do dién thé.
4.2 Thiét Bi Va Héa Chit

1. Thiét Bi

- Erlen 125ml: 2 - Ong dong100ml: 1
- Buret 25 hoac 50ml: 1 - Pipet 25 ml: 1
- May khudy tir: 1 -PHKé: 1

2. Héa Chit

Dung dich NaOH 0,02 N

- Dung dich NaOH IN: c4n 40 g NaOH hoa véi nudc cét sau d6 dinh mirc thanh 1
lit

- Dung dich NaOH 0,02N: Liy 20 ml dung dich NaOH IN dinh mirc 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 murc thanh 100 ml

/7

*  Dung dich thiosulfate 0,1 N:Hoa tan 15,8 g Na,S,03 vao nudc cat sau do dinh murc
thanh 1 lit.

4.3 THUC HANH :

% Néu mau 1a nude cép, trude khi dinh phan thém 1 giot Na,S,05; 0,1N dé loai anh
hudng cua chlorine.

Mau c6 gia tri pH < 4,5:

% LAy 25 m/ miu vao erlen, thém 3 giot chi thi methyl cam. Sau d6 dinh phan bang

dung dich NaOH 0,02N dén 9 m/ dung dich chuyén sang mau da cam.
Mau c6 gia tri pH > 4,5:

% Lay 25 ml mau vao erlen, thém 3 giot chi thi phenolphthalein. Dung dung dich
NaOH 0,02N dinh phan dén 8 ml dung dich vtra c6 mau tim nhat.
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4.4 Tinh Toan
Do acid ( mg CaCOy/1) = V'x0.02x50%x1000 _ V x1000
Vm Vm
_ 0.04><O.0§>5<50x1000 16mg /1

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

Bao céo thi nghiém hoa k¥ thuat moi truong -15 -
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PO KIEM

5.1 Khai Niém Chung
Do kiém 13 kha ning thu nhan proton H' cta nudc. Do kiém trong nuéce do 3 ion
chinh tao ra: hydroxide, carbonate va bicarbonate. Trong thuc té cac mudi acid yéu nhu
borate, silicate ciing gdy anh huong 16n dén d6 kiém. Mot vai acid hitu co bén véi sy oxy
héa sinh hoc nhu acid humic, dang mudi ctia ching c¢6 kha ning lam ting d6 kiém.
Nhitng ngudn nudc 6 nhiém, mudi cta acid yéu nhu acid acetic, propiomic ciing 1am thay
ddi d6 kiém. Ngoai ra, sy c6 mat cia ammonia cling anh huong dén do kiém téng cong

cua mau nudc.

Do kiém dic trung cho kha nang dém cia nudce
2+ -
CO2 + CaCO3 + HzO — Ca + 2HCO3

Cac mudi cua acid yéu nhu borate, silicate va phosphate c6 thé c¢6 mit véi khbi
luong nhd. Mat vai loai acid hitu co kho bi oxy hoa sinh hoc, vi du nhu acid humic, tao
thanh cac mudi ciing gdy 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 ciing
c¢6 thé tao thanh d6 kiém. Trong mot s truong hop khac, ammonia hoic cac hydroxide

cling gay nén do kiém cho nudc.

Trong nhiing diéu kién nhét dinh, cac nguén nude tu nhién c6 thé chira mot luong
dang ké do kiém carbonate va hydroxide. Diéu kién nay thuong xay ra trong ngudn nudc
mit c6 tao phat trién. Tao str dung khi carbonic, dang tir do va két hop, trong nuéc va pH
thuong dat tri s6 9 dén 10. Nudc 10 hoi ludn ludn chira do kiém carbonate va hydroxide.
Nuée sau khi dugc xir Iy 1am mém bang phwong phap hoa hoc ¢6 sir dung voi hodc soda

thuong chura carbonate va hydroxide.

Maic du rat nhiéu chat gay ra d ki€m trong nudc, nhung mot phan 16n do ki€m cua

nude tu nhién do ba chét sau giy ra theo th tu phu thudc vao gia tri pH tir cao dén thap:
] 2 - N
(1) hydroxide (OH ), (2) carbonate (CO3 ) va (3) bicarbonate (HCO3 ). Vi hau hét cac

muc dich thuc té, d6 kiém do cac chat khac gay ra trong nudc tu nhién 1a khong dang ké

hodc rat nho.

Do kiém cua nudc, veé nguyén tac, do mudi cua cac acid yéu va céc loai bazo manh

gdy ra va cac chat nay 1a dung dich dém dé giit pH khong giam nhiéu khi dwa acid vao
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nude. Vi vay, do ki€ém con 1a s6 do kha ndng dém cua nudc va dugc su dung rong rai

trong linh vuc xtr ly nude cap cling nhu nude thai.

5.2 Y Nghia Méi Trudng
Ngudn nudc mawtjn & diéu kién thich hop, c6 su xuét hién cua tao. Chinh qué trinh
phat trién ting trudng cua tao giai phong mot lugng dang ké carbonate va bicarbonate
lam cho pH nuéc tang dan c6 thé 1én dén 9-10. Ngoai ra mot s6 ngudn nudc duge xir ly
v6i hoa chat (lam mém bang voi hay soda) co chita nhom carbonate va OH™ 1am tang do
kiém.
5.3 Phuwong Phap Xac Pinh
Do kiém duoc xac dinh bang phuong phap dinh phan thé tich véi chi thi
phenolphthalein va methyl cam (hoac bromoreso luc + methyl do) trong tirng giai doan

va tuy truong hop:

- Chi thi phenolphthalein sé c6 mau tim nhat trong moi truong cé ion hydroxide va

ion carbonate, mau tim s€ tr¢ nén khong mau khi pH < 8.3

- Chi thi methyl cam cho mau vang vé6i bat ky ion kiém nao va trd thanh mau do khi
dung dich trd thanh acid. Viéc dinh phan dugc xem la hoan tat khi dung dich c6 mau da

cam (pH =4.5).

Vi su d6i mau cia methyl cam khé nhan théy, nén chon dinh phan vdi chi thi hon

hop bromocresol luc + methyl d6 c6 khoang d6i mau rd rang.
5.4 Cac Yéu T6 Anh Huéng

- Luong chlorine du trong nudc udng anh huong dén két qua dinh phan 1am nhat

mau chét chi thi.
- Mau nuéc c6 d6 mau va do duc cao phai ding phuong phap chuan do6 dién thé.

- Nhimg chét két tia, xa bong, chat dau, chat ran lo ling c6 thé phua dién cuc thuy
tinh 1am cho diém cudi dén cham. Dé khic phuc hién tuong nay, co thé chui electrode

mdi khi tién hanh thi nghiém. Khong loc, pha lodng hay c¢6 ddc mau.
5.5 Thiét Bi h6a Chit
1-  thiét bi:

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

- Erlen 125ml: 2 - Buret 25 hoac 50ml : 1
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2-  Hoa chat

- Dung dich HCI hay H,SO4 0,02 N: Hoa tan 28ml H,SO4 dam dac thanh 1 lit dd
(H,SO4 1N) 1ay 20 ml dd H,SO, IN hoa tan thanh 1 lit. Dinh phan lai ndng d6 acid bang
NayCOs 0.02N (hoa tan 1.06g Na,CO; da séy & 105°C thanh 1 lit).

- Chi thi phenolphthalein 0.5%: Hoa tan 500mg phenolthalein trong 50ml methanol,

thém nudce cat dinh mac thanh 100ml.
- Chi thi methyl da cam: hoa tan 50mg methyl cam trong nuéc cét thanh 100ml.

- Chi thj hon hop bromocresol luc va methyl dé va 200mg bromocresol luc vao

ethanol, dinh mirc thanh 100ml béng dung dich ethanol 95°.
5.6 CauHoi VaDap An
1.Nuée cé su xudt hién ciia tao, do kiém thay doi nhw thé nao? Néu co ché phan tmg?
Nhiéu ngué)n nude mit ¢d diéu kién tdt cho su phat trién cua tao, dic biét 1a ¢
nhiing noi ¢ can nhiéu, pH c6 thé dat t6i 10.
Tao str dung cacbonic cho cac hoat dong quang hop dan dén pH cao. Vi CO; 1a khi
axit nén khi khir CO, dan dén lam giam ndng d6 H' vi thé pH tang.

CO,+H,O

Vi véy tao st dung cacbonic lam cac dang d6 kiém thay d6i tir bicacbonat thanh
cacbonat va tir cacbonat thanh hidroxit (trong qué trinh thay doi nay thi d¢ kiém tong

cong khong thay doi)

Tao c6 thé tiép tuc sir dung CO, cua nudc cho dén khi pH ting dén gia tri anh
hudng, thuong pH c6 gia tri tr 10 — 11.

Vao ban dém, tao san xuat khi CO, lam anh huéng nguoc lai ctia qua trinh trén.
2.Néu vmg dung tir cdc sé liéu do kiém trong phdn tich va xir Iy nuwéc?

Dua vao sd liéu do kiém, do pH ctia nudc, nguoi ta xac dinh dugc do on dinh cua
nude. Tu do xac dinh nhing tdc dong ma nude co thé chiu: xam thuyc, lfmg dong canxi
cacbonat... img dung nhimg tinh chat nay dé bao vé duong 6ng bang kim loai khoi quéa
trinh xam thyc bang cach cho vao nudc nhitng hoa chat phu hop tao su ling dong canxi
cacbonat len thanh éng hinh thanh 16p bao vé vimg chic.

Lua chon bién phap xir 1y nudc cho thich hop dam bao méi truong cén bang va sirc

khoé con nguoi.
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Do kiém lam tac dung dém cho day pH tbi wu cho qué trinh keo tu.

Do kiém la thong so phai dugc xem xét dén viée tinh todn nhu cau veé voi va soda

trong qua trinh lam mém nudc bang phuong phap két taa.

La thong so0 trong qua trinh kiém soat &n mon, danh gia kha nang dém ctia nude thai
va bun, la dieéu kién thai cua nudc thai.
1-  Néu moi quan hé giita Cacbonic, do kiéem va pH trong nudc ty nhién ?

Béng phuong phép thuc nghiém, dé xé4c dinh do 6n dinh cta nudc, ban dau xac dinh
pHo va do kiém Ky, sau d6 dem bdo hoa béng CaCO3 rdi xac dinh lai pH va do kiém K .
Néu trong nudc ¢ ham lugng CO, tu do, nd s€ di chuyén mot phén canxi cacbonat thanh
canxi hidrocacbonat 1am cho pH va d6 kiém trong nudc ting 1én. Nguoc lai néu trong
nudc qua bio hoa canxi cacbonat thi né s& tach ra khoi nudc ¢ dang két tia bam trén bé

mat cac hat canxi cacbonat méi dua vao lam cho pH va dd kiém ctia nude gidm.

Chi tiéu 6n dinh cta nude duoc biéu thi nhu sau : Cp= K/K,= pHo/pH, Co=1: nudc on

dinh, Co<1: nudc c6 tinh xdm thuc. Co>1: nude co kha ning lang dong CaCOs.
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CHLORINE

I. DAl CUONG:

1. Y Nghia Méi Truong

Chlor hoa nudc cap va nude thai sau xur Iy nham muc dich tiéu diét nhitng vi sinh
vat, ngin ngira sy phat trién cta vi tring gy bénh sau qua trinh xir Iy, dong thoi chlor
hoa ciing lam thay doi chat lugng nudc do phan tng giita chlorine v6i ammonia,
manganese, sulfide va mot so cac hop chat hiru co hién dién trong dung dich. Tuy nhién,
chlor hoa c6 thé giy ra nhimg anh hudng c6 hai nhu 1am ting mui va vi cta phenol va
nhitng hop chat hitu co trong nudc. Cac chit hitu co co kha ning giy ung thu nhu
chloroform ciing ¢6 thé hinh thanh trong qué trinh chlor hoa. Chlorine phtrc hop dugc tao
thanh trong phan {mg giita chlorine va ammonia s& giy anh hudng c6 hai dén doi song
cua thuc vat nudc. Do do, khi sir dung chlorine dé chlor hoa nudc can phai tinh toan dé

khong gay ra nhiing tac hai sau nay.

Chlor du ty do ¢ ning lyc khir khuan tdt, tuy nhién chung dé bi tiéu tan nhanh
trong hé thong phan phdi. Vi vay trong xur 1y can chuyén chlorine ty do thanh chlorine

két hop dé ton tai bén virng hon.
2. Phuong phap xac dinh (phwong phap dinh phén)
Chlorine ¢ dang hypochlorous acid hay ion hypochlorite s€ phan (ing v4i DPD

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

Cuong d6 mau ty 1¢ thuan véi ham luong chlorine trong mau.
3. Cac yéu td anh hwéng

- Méu c¢6 d6 kiém > 250 mg CaCOs/l hay d6 acid > 150 mg CaCO3/1 s& lam giam
cuong do mau hay khong hién mau khi cho DPD vao dung dich. Nén trung hoa mau téi

pH 6 — 7 bang H,SO4 IN hay NaOH IN trudc khi thém DPD.
- MAu c6 chita momochloramin 1am ting ham lugng cua Cl, 1én 0,1 mg/1.

- Bromine, iodine, ozone va cac dang oxide cua manganese va chromium cling phan Gng

v6i DPD nhu Cl,.
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Il. THIET Bl VA HOA CHAT:
1. Thiét bi

- May Hach DR 2010
- Pipet 25 ml :1
2. Héa chit
- Chi thi mau DPD
- Dung dich Potassium lodide : Hoa tan 30 g KI vao nuédc cit , dinh mtre thanh 1 lit

- Dung dich Sodium arsenite : Hoa tan 5 g NaAsO2 vao nudc cat va dinh mirc thanh

1 lit
III. THU'C HANH:
Mau : nhém 3

a. Chuén bi mau:

Chinh pH dén 6.5 dé loai trir anh hudng cia manganese hay chrormium , sau d6
thém 3 giot potassium iodide vao , lic déu va chod trong 1 phut , thém 3 giot sodium

arsenite , tiép tuc lic .
b. Do trén may Hach DR/2010
- Bdm nut Power dé mé may.
- Bim sb 80 va nhan Enter , khi d6 trén man hinh s& hién Dial nm to 530, xoay nut
tron bén héng may cho t6i khi trén man hinh hién 530 nm . Nhin Read/Enter .
- Ly 25 ml nuéc cat cho vao dng do ( miu trang ) va dit vao may . Nhan Zero ,
trén man hinh s hi¢n wait va sau do 1a 0,00 mg/1 Cl, .
- Lay thém mot 6ng khac v6i 25 ml mau nude . Thém mot goi DPD Free Chlorine ,
lic déu trong khoang 20 gidy . Ngay sau d6 dit miu da chuan bj vao mdy , nhin

Read/Enter , 29mg/1 Cl, .
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SAT
I. PAI CUONG:

Sat hién dién khap noi trén trai dat. Trong nuwéc ham lugng sat thay doi: thuong bé
hon 1 mg/l v6i nuéc mit vai mg/l ddi v6i nude ngdm va trong mot sd trudng hop co thé

1én dén hang tram mg/1. Sat ton tai trong nudc ¢ dang hoéa tri 2 va 3.

O diéu kién binh thuong, c6 su hién dién cua oxy khong khi va céac vi khuén khir
sat, khir sit 2 dé bi oxy hoa thanh sit 3 va bi thily giai bén ¢ dang Fe(OH)s. Trong moi

truong acid thi sat 3 d& dang hoa tan tro lai.
1. Y nghia méi truwong

Nudc ¢6 ham luong sit vuot gidi han cho phép (> 0,3mg/l) thuong c6 mui tanh,

nudc cd mau do sam, duc, tao cam quan khong tot cho nguoi st dung .

Két tua sat trong 6ng din lam thu hep tiét dién coa 6ng, gdy anh huong dén qua

trinh phan phdi nudc.

Nudc ¢6 ham luogng sit cao khong thé dung trong mot s6 nganh cong nghiép nhu:

Giéy, thuc phém, duoc , dét...
2. Phwong phap xac dinh (phwong phap phenalthroline)

Pun s6i mau véi hydroxide amine, & pH 3,2 — 3,3 tat ca sit hoa tan déu bi khu
thanh sit 2, sau d6 ion sit 2 s& phan tng v6i 3 phan tir phenanthroline tao thanh phirc

chat c6 mau do cam. Co ché phan mg duoc biéu dién nhu sau :
Fe(OH ); +3H" - Fe’™ + H,0

4Fe *"+ 2NH,OH — 4Fe’" + N,O + H,0 + 4H"

3. Cac yéu to anh huwéng

- Céc chat oxy hoa nhu: cyanua, phosphate, crom, k&m c6 ham lugng vuot qua 10

14n so v6i ham luong sat déu anh huong dén két qua phan tich.
- Cobalt, dong c6 ham lugng > 5 mg/l giy trd ngai dén két qua.

- Néu mau c¢6 mau hodc chtra ham lugng chat hiru co cao nén dun can va dung acid

de¢ hoa tan hoan toan can.
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- MAu nudc chira ham luong sat cao dé két ta dinh vao thanh binh. Do vay can acid

héa mau ngay sau khi 1y dong thoi nhé lic mau that ki trudce khi phén tich.

Il. THIET Bl VA HOA CHAT:
1. Dung Cu va thiét bi

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

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

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

- Bép dién - May spectrophotometter

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

- Dung dich dém ammonium acetate CH;COONHj3: Hoa tan 250g CH;COONHj;
trong 150 ml nudc cat, thém 700 ml CH;COOH dam dic, lic déu .

- Dung dich phenalthroline:

Hoa tan 100 mg 1,10 phenanthroline (Ci,HgN>Hg) trong 100m! nude cét, khqu va
dun s6i khoang 80°C .

Hoa tan 100mg 1,10 phenanthroline (C;,HsN;H,g) vao 10ml nudc cét, thém 2 giot
HCI dam dic. Khudy déu dén khi tan hoan toan sau d6 dinh murc thanh 100m! .

- Dung dich chuan st

Dung dich luu trit sit: Cho 20 ml H,SO4 ddm dic vao 50 ml nude cat, thém 1,404g
Fe(NH4)2(S04)2.6H,0. Sau khi hoa tan dung dich thém timg giot KMnO, cho dén khi

xuat hién mau hong nhat khong d6i. Pha thanh mot it voi nudc cét.
- Dung dich chuan:

+ Léy 50 ml dung dich luu trir sdt cho vao binh dinh mirc sau d6 dinh mirc thanh

1000m! véi nude cat (10 ug/ml).

+ Léy 5 ml dung dich luu triv sdt cho vao binh dinh muc 1 lit, thém nudc cat t6i

vach dinh muc thanh 1 /it (1 ug/ml).
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lll. THUC HANH:
1. Xac dinh st 2

- Acid hoa méu bang acid chlohydric dam dic.

- Lay 50 ml mAu, lan luot thém 10 ml dung dich d¢m ammonium acetate, 4m! dung
dich phenalthroline, lic déu, doi khoang 10 phit sau do do d6 hap thu & budc song
510nm

2. X4c dinh sit tong cong
- Lac déu mau, lay 25 ml mau cho vao erlen.
- Thém 2 ml HCI dam dac 1 m/ NH,OH.HCI.
- Cho vao vai vién bi thay tinh , dun can dén khi thé tich con khoang 15 ml — 20 ml
- Lam nguoi mau dén nhiét do phong , thém nudc cAt va dinh méc dén 50 m/

- Thém 10 ml dung dich d¢ém ammonium acetate, 4 m/ NH2OH.HCI, doi 10 phut dé
phan tmg hién mau hoan toan sau d6 do do hap thu ¢ budc song 510 nm ta duge do hap

thu cua sit 1a 0.057 nam trong dudng chuan.

- Chuan bi dudng cong chuan nhu sau:

STT 0 1 2 3 4 5
V dd chuén, ml 0 1 2 3 4 5
V nuée cat, ml 25 24 23 22 21 20
V HCl 44, ml 1 1 1 1 1 1
V dd NH,OH.HCI, ml 05| 05| 05| 05| 05| 05
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| 038 1.0
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IV. TINH TOAN

Ttr loat chuan do d6 hap thu vé& gian 46 C = f A str dung phuong phéap binh phuong
cuc tiéu dé 1ap phuong trinh C =a * A + b . Tur trj s6 do hap thu A, ciia miu. Tinh ndng

do Cn

Trong do:
- C : Nong d6 cua sat co trong mau
- A : D6 hip thu cia mau

Taco: C=1,605%A—0,0763

Suyra:
- Ay = 0,285 (mg/l)

-C=0,381 (mg/l)

y

1,2
y=7,8073x+ 0,012
1 R*=0,9759 2
0,8 L 4
0,6 * Yy

——Linear (y)

o /’
0,2 L

0 0,05 0,1 0,15

Gian d6 hap thu
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NITRAT

I. PAI CUONG:
1. Y nghia méi trudong

Nitrat 13 giai doan oxy hoa cao nhat trong chu trinh nito va 1a giai doan sau ciing
trong tién trinh oxy hoa sinh hoc . O 16p nudc mit , nitrat thuong & dang vét nhung d6i
v6i nude ngdm mach nong , lai c6 ham lugng rat cao . Nudc udng chira nhidu nitrat c6
thé gdy bénh huyét sic t6 cho tré em . Do dé trong ngudn nudc cap cho sinh hoat , nitrat

duoc quy dinh khong vuot qua 6 mg/1 .

So li€u nitrate cho phép danh gia muc do thoi gian 6 nhiém nguon nudc va kiém

soat qua trinh xtr ly sinh hoc .
2. Phwong phap xac dinh (phwong phap so mau)

Nguyén tic Brucin 1a mot hop chét hitu co phuc tap c6 kha ning phan tng véi nitrat
trong moi trudng acid manh va nhiét d6 cao tao thanh phirc chit c6 mau vang . Tuy
nhién mau ciia phan tng khong theo dinh luat beer ( dudng cong chtr khéng thang ) ma
phat trién theo ham sb cta thoi gian va nhiét do do vay nén pha lodng miu véi ham luong

nirat lodng tir 0,1 — 1 mg/l va sir dung acid & ndong do thich hop .
3. Cac yéu td anh hwéng
- Céc tac nhan oxy hoa manh va céc chat khir trong mau déu anh hudng dén két qua
- Nén loai trir clo du bang natri arsen
- Fe’" va Fe*", kim loai héa tri 4 v&i ham lugng nho hon 1 mg/1 c6 thé bo qua
- Ngin ngtra sy chuyén hoa nitrit bang acid sulfanilic
IL. THIET BI VA HOA CHAT:
1. thiét bi
- Ong nghiém : 8 - Gia 6ng nghiém
- Pipet 1 ml : 2 - Pipet 10 ml : 3
- May spectrophotometer
2. Hoa chit:

a.Dung dich N-NO; chuan ( 1 ml =2ug N-NO3) .

Bao céo thi nghiém hoa k¥ thuat moi truong -26 -



GVHD: Tran Thi Phi Oanh Nhoém 3

- Dung dich N-NOs luu trtr: ( 1 ml = 0,1 mg N-NO; ). Hoa tan 0,7218g anhyrous

potassium nitrate KNOs + nudc cat=1lit.

- Dung dich N-NOjs chuan: ( 1 ml = 0,002 mg = 2 ug N-NOj3 ). Pha lodng 10 ml
dung dich Iuu trit thanh 500 ml dé c6 1ml dung dich chuin = 2 pg N-NO; .

b.  Dung dich brucine — sulfanillic: can 1 g brucine sulfate + 0,1 g sulfanilic acid trong
70 ml nude cit nong , thém 3ml HCl dam dac, 1am lanh , pha loang thanh 100 ml . Gitr
trong chai ddm mau ¢ 5°C . Dung dich niay c6 mau hong nhung khong anh hudng dén két
quéa phan tich va c6 thé dung trong vai thang ( chu y rat doc khong dugc dung miéng dé

hut dung dich vao pipet )
¢.Dung dich H,SO4 dam dac :

d.  Dung dich sodium arsenite ( NaAsO, ) : hoa tan 5,0 g NaAsO, véi 1 lit nudc cat (
chu y rat doc khong dugc dung miéng dé hat dung dich vao pipet ) .

e.Dung dich sodium chloride : hoa tan 300 g NaCl véi 1 lit nudc cét.
- H,SO4dd
- Dung dich Brucin
- Dung dich Natri arsen
III. THUC HANH:
MAu nhém 3
Khir clo du néu c6 (thém 1 giot natriarsen tmg v6i 0,1 mg/l clo cho 50 ml mau)-

a. Chuan bi ddy dung dich chuan

STT 6ng 0 1 2 3 4 5
V dd chuan N-NO3, ml 0 1 2 3 4 5
V nuéc cit, ml 5 4 3 2 1 0
C (mg/) 0 04| 08| 12| 16| 2
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Chuén bi truge 1 loat 6ng nghiém sao cho moi 6ng chira 4 ml H,SO4 dd . Sau
dotrich chinh xac 1 ml dung dich chuan va mau cho vao timg 6ng nghiém theo dung sb

thtr ty Chuén bj tiép theo bang sau :

STT ong 0 1 2 3 4 5 6

V dd chuan, ml 1 1 1 1 1 1

V mau nudc, ml 1

V dd Brucin, ml 05| 05| 05 05| 05| 05| 05

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

Diy Chuén 0 08| 016 | 17| 19| 20| 16
8 3 9 4 4

Vi mau qué cao nén ta pha lodng mau 2 lan

Sau khi pha tron hoa chét theo dung thir tu & bang trén , dit cac 6ng vao bong t6i ,
doi 10 phut cho phan ng xay ra hoan toan . Sau 10 phut , thém dong loat 5 ml nuéc cét
vao timg 6ng , tiép tuc dé trong tdi 20 phit . Tién hanh do do hap thu miu & budc song
=400 — 430 nm . V& duong chuan d6i chiéu va tinh két qua .
IV. TINH TOAN:

Tur loat chuan do do hap thu, v& gian d6 A = f ©, s dung phuong phap binh
phuong cuc tiéu dé 1ap phuong trinh Y = a x X + b. Tur tri s6 d6 hip thu A, cia miu,

tinh néng do Cn.

Chart Title

2.5 y=0.713x+0.78
8

2 R%W
15 * ¢y

. —Linear(y)

0.5 -

Gian do duong chuan
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AMMONIA

I. PAI CUONG :

Trong nudc, amonia thudng c6 ngudn gde tir su phan hity cac chat hitu co do hoat
dong cua cac vi sinh vat trong diéu kién yém khi. DPbi voi nude sinh hoat, NH; dugc phat
hién c6 thé do nhiém ban boi nudc thai, ngoai ra cloramin con hién di¢n dudi dang
cloramone diét khuan c6 tic dung duy tri lugng clo du bén hon khi luu chuyén trén
duong dng, Tuy theo ti 16, NH; c6 thékét hop véi clo dé cho cac dang monocloramine,

dicloramine hay tricloramine.
1. Y nghia méi truwong

Nito 1a mot trong nhitng nguyén to hét stic quan trong, anh hudng dén qué trinh
song cua tat ca dong vat va thuc vat. Cac so liéu ve nito dugc st dung vao cac muc dich

nhu:
- Panh gia mic d6 6 nhiém, kha ning tu 1am sach ctia dong chay
- Khao sét sy thay doi cac bién dudng ciia vi khuan ty do
- Kéo dai va gia tang hiéu suit diét khudn ctia qua trinh clo héa nude sinh hoat
- Xéc dinh su thay d6i ham luong sinh khéi
- Panh gia hiéu suat cac cong trinh xtr Iy

Trong nudc ty nhién, N-NH; rat can thiét cho hoat dong cua vi sinh vat, do vay
khong can thiét phai loai bo chung hoan toan khoi ngudn nuédc. Tuy nhién doc tinh NH;
s& anh huong dén dong vat, con ngudi & mot sd ndong do nhat dinh véi khoang pH tuong

g nén can phai duy tri ham lugng nito dudi ngudng cho phép nham dam bao an toan.

3. Nguyén tic

Amonia dugc xac dinh bang phuog phap so mau véi thude thir nessler theo phan tng sau:
2( 2KIHgl,) + NH3 + 3 KOH — ( NH;, )Hg-O-Hgl + 7KI + 2H,0

(NH, )HgO-Hgl 14 phirc chit mau vang, c6 @6 hp thu cuc dai & budc song = 430nm.

Mot phuong phép khac c6 do chinh x4c cao hon thudong dugc 4p dung dé phan tich N-
NHj; 1a phwong phép chung cat.
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4. Cac yéu t6 anh hwéng:

- Mot s6 hop chat amine mach thang, hop chat cloramine hitu co mach vong,
acetone, aldehit, ruou... co thé phan tng véi nessler cho phtrc chat mau vang, giy sai sb
trén két qua do.

- Sulfur gay két tiia voi nessler nén can loai bo bang cacbonat chi

- P6i voi phuong phap chung cit, khi ham luong calci vuot qua 250mg/l, két qua
do N-NHj; thuong thap hon thyuc té, vi vay can chinh pH trude khi tién hanh chung cét
mau. Dung dich dém phosphate duoc thém vao miu dé on dinh pH va c6 kha ning két
tua calci dudi dang phosphate calc.

IL. THIET BI, HOA CHAT :

1. Dung Cu va Thiét Bi

- Pipet 10 ml: 2 - Pipet S ml: 2
- Pipet 25 ml: 1 - B6 chung cit dam
- Ong nghiém: 10 - Ong luong 250 ml: 1

- May spectrophotometer
2. Héa chit

a Dung dich ZnSO4: hoa tan 100g ZnSO4.7H,0 trong nudce cét va dinh murc thanh 1
lit.

b Dung dich NaOH 6N : hoa tan 240 g NaOH trong nudc cat va dinh mirc thanh 1/t

¢ Dung dich EDTA: hoa tan 50g EDTA-Na trong 60m! nudc cit c6 chira 10g NaOH.
C6 thé dun nhe cho tan hét, lam nguoi dén nhiét do phong va dinh muc thanh

100ml.
d Dung dich chuan N-NH; (1m! = 10g N-NH3):

* Dung dich luu trit N-NH; : (Im/ = 1mg = 10004g N-NH3). Hoa tan
3,819¢ NH,4Cl (di sdy kho ¢ 100°C), thém nudc cit cho du 1 lit ( Iml = 1 mg N = 1,22
mg NHj3)

* Dung dich chuan N-NHj3: (1m/ = 104g N-NH3).Pha 16ang 10 ml dung
dich Iuu trit voi nude cat cho du 17ir (1 ml = 0,010 mg N = 0,0122mg NH).

Bao céo thi nghiém hoa k¥ thuat moi truong -30 -



GVHD: Tran Thi Phi Oanh Nhoém 3

e Dung dich boric acid: hoa tan 20g H;BO; véi nudce cAt cho du 1/it, thém 10 ml chi

thi mau dé dung dich c6 mau tim.

/ Chi thi mau hdn hop: hoa tan 200mg Methyl Red trong 100ml cdn 95°, hoa tan
100mg Methylen Blue trong 50m/ con 95 . Tron 2 dung dich lai dé duoc chi thi mau
hén hop.

g Thubc thtr Nessler: Hoa tan 100g Hgl, (mercuric iodide) va 70g KI véi mdt it nuée
cat (dung dich A)

Hoa tan 160g NaOH vao 500m/ nu6c cat, lam ngudi (dung dich B). Rot
cham va khudy déu dung dich A vao dung dich B ¢ trén rdi pha 16ang thanh 11iz. DBé lang

trong 1 ngdy, st dung phan trong.
* Chu ¥ R4t doc tranh hat miéng .

h Dung dich khtr Na,S,03 N/70: hoa tan 500g NaOH va 25g Na,S,03.5H,0 thém

nudce cho du 1/it .
III. THUC HANH:
1. Phwong phap nessler hoa
Yéu cdu: Mau nudc trong, khong nhiém clo

Loai trtr dd duc: Thém 1ml ZnSOy4 va 0,5ml NaOH 6N vao 100m/ mau dé nang pH
dén 10,5. Khuéy déu, ly tam, loai két tua néu co. Mau nudce sau loc thém 1 giot EDTA va

2 ml Nessler.
Loai trir clo: Thém 1m/ Na,S,03 N/70 vao 50 ml mau trude khi xét nghi¢m.

Chuén bj diy dung dich chuan:

S6 dng 0 1 2 3 4 5
Vdd N-NH; chuén , ml 0 0.5 1 1.5 2 25
V nude cat , ml 25 245 24 23.5 23 225

V dd Nessler , ml 1 1 1 1 1 1

C( mg/l) 0 0.2 0.4 0.6 0.8 1

D¢ hip thu 0 0.167 | 0251 0.292 0.356 0.418
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Pha loang miu 25 1an Sau khi thém héa chat, doi 5 phut, do d6 hap thu ddy chuan

va mau ¢ budc song 430nm .Ta dugce do hap thu 0.222 nam trong diy duong chuan.

IV. TINH TOAN:

a. Phwong phap Nessler truec tiép

Tir loat chuan do do hip thu, v& gian dd6 A = f ©, sir dung phuong phap binh

phuong cuc tiéu dé 1ap phuong trinh Y = a * X + b. Tir trj s6 d6 hap thu A,, cia mau, tinh

néng do Cn

b. Phuwong phap Nessler hoa chung cat pham

Tir tri s6 Cm tinh duge cua mau chung ct phém, tinh néng dd N-NHj; trong mau

(mg/l)

a.  Phwong phap dinh phén thé tich

N-NH; ( mg/l )= (

Trong do:

V¢ Thé tich HCL str dung dinh phan miu

V,: Thé tich HCL str dung dinh phan mau tring

v, =V, )xcy x14x1000

Vimiu: Thé tich miu ban dau

\%

m

Chart Title

0.5 y1=0.3035x+0.1147
041 R2-09914
03 |
02 | o
0.1
0 ‘ ‘
0 05 1

15

ey
—Linear (y)

Gian d6 duong chuan
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NITRIT

I. PAI CUONG:
1. Y nghia méi trudong

Nitrit 13 giai doan trung gian trong chu trinh phan hily dam. Vi ¢é su chuyén héa
gitta cac dang khac nhau cua nito trong chu trinh dam, nén cac vét nitrit duoc st dung dé
danh gia 6 nhiém hitu co. Nitrit hién dién phd bién trong cac hé thdng xir Iy nudce thai, do
nhoém vi khuén nitrosomonas chuyén hoéa amon thanh nitrit trong diéu kién hiéu khi.

Trong cap nudc, nitrit duge ding nhu mot chat chéng dn mon.
2. Nguyén tic:

Dua vao phuong phap so mau, & moi truong pH = 2 — 2,5; nitrit tac dung vai acid
sulfanilic va naphthylamine tao thanh acid azobenjol naphthylamine sulfonic c6 mau do

tia.
3. Cac yéu té anh hwéng:

- Do 4p dung phuong phap so mau nén chi mot lwong nhoé chét rin lo ling s& 1am

sai léch két qua.

- Su ton tai ctia mot sd ion nhu: Sb, Fe**, Pb%, Hg2+, Ag'... tao két tua cling lam anh

huong dén két qua.
- Chlorine va tricloride hién dién trong mau gay trd ngai cho phuong phap 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
- May spectrophotometer
2. Hoa chit:
Dung dich chuén:
- Dung dich luu trit N-NO; : (1ml =250 pg N-NO,)
- NaNO; 0,05N: hoa tan 1,232g NaNO, trong nudc cét va dinh mirc thanh 1000 ml.

- KMnO4 0,05N: can 1,6g KMnO4 + nudc cat = 1lit
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FAS 0,05N: can 19,607g Fe(NH4)2(SO4),.6H,0+20ml H,SO, dam dic+nude cat=1lit.
Na,Cr,04 0,05N: can 3,350g Na,Cr,0, thém nudc cit cho du 1 lit (néu khong dung FAS)

Cho vao binh thuy tinh ¢d mai 50ml KMnO, 0,05N va 5 ml H,SO, dam dic, thém
50ml dung dich NaNO, 0,05N. Lam mat mau dung dich bang cach thém mdi lan 10ml
dung dich FAS 0,05N (hoac Na,Cr,O4 0,05N). Dgi 5 phut 10i dinh phan lugng thira FAS
(Na,Cr,0,) v6i dung dich KMnOy4 0,05N dén khi dung dich chuyén mau hong nhat. Tinh
ndng d6 dung dich luu trit N-NO, bang cong thirc:

[(8*C)-(D*E)[*7
F

A=

(mg/ml N-NOy")

Trong do:
B: ml dung dich KMnO4 da dung
C: nguyén chuan d6 cta dung dich KMnOy (0,05)
D: ml FAS (hoac Na,Cr,04) da dung
E: nguyén chuin do ctia dung dich khir (0,05N)
F: ml dung dich NaNO, dung ding phan
* Dung dich N-NO, chuén: (Iml = 0,0005 mg = 0,500 pg N-NO,)
Lay 2ml dung dich luu trit + nudc cat = 1 lit
a. Dung dich EDTA: c4n 500mg mudi natri dan xuét tir EDTA + nudc cit = 100ml

b. Acid sulfanilic: c4n 0,6g acid sulfanilic + 70ml nu6c néng dé ngudi + 20ml HCI dam

dic pha lodng thanh 100ml véi nudc cat.

c. Dung dich naphthylamine chlorhydrate: can 0,6g naphthylamine chlorhydrate + 50ml
nude cat + 1lml HCI dam dic +nude cit = 100ml. Pha dung ngay hodc gitt & nhi¢t do

thap.

d. Dung dich don acetate: can 16,4g CH;COONa hay 27,2g CH;COONa.3H,0 + nudc
cat = 100ml.

III. THUC HANH:

Mau nhém 3
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Néu mu c6 can va mau, thém 2 m! AI(OH); vao 100ml mau, dé lang vai phut, loc

b6 16p nude qua loc dau tién.

Chuan bi mau va dung dich chuan nhu sau:

STT 0 1 2 3 4 5
Vdd chuin N-NO, , ml 0 2,5 5 75 10 12,5
V nudc cét, ml 25 22,5 20 17,5 15 10
N-(1-Naphthy) ethylenediamine 1 1 1 1 1 1
C (mg/l) 0 0,05 0,1 0,15 0,2 0,25
bo hép thu 0 0.138 0.268 0.412 0.559 0.651

Pha lodng mau 25 lan
Ta do d6 hdp thu mau & budc séng 520 nm dugc 0.152 nam trong dudng chuan.
IV. TINH TOAN:

Ttr loat chuan do do hap thu, st dung phuong phap binh phwong cuc tiéu dé lap
phuong trinh y = ax + b. Dya vao trj s6 do d6 hip thu cia mau, tinh ndong d6 C,, cua dung
dich. Néu tri s6 do hép thu ctia mau vuot qué céc tri s6 do do hép thu trong dung dich

chuén, can pha lodng mau dén ndng do thich hop.

y

0,3

025 y=0,3742x-0,0015
Rz = 0,997/
0,2

0,15 ey

0,1 —— Linear (y)

0,05

-0,05

Gian d6 hap thu
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SULFATE

I. DAl CUONG:

Sulfate 1a mot trong nhiing anion chinh hién dién trong nudc thién nhién. Trong
nudc cip, ham luong sulfate cao s& anh huong dén sirc khoe con ngudi. Nude cong cong
chtra mgt lugng dang ké sulfate d& tao thanh cin cung trong ndi hoi va thiét bi trao do6i
nhiét. Nhitng ving dat sinh lay, bai bdi lau ndm, sulfur hitu co bi khoang hoéa dan dan s&
tao thanh sulfate. Nudc chay qua cac mién dat mo mang theo sulfate v6i ham lugng kha

cao.
1. Y Nghia Méi Truong
Sulfate 1a mot trong nhiing chi tiéu dic trung ctia nhitng ving nuéc nhiém phén. Sy

hién di¢n cua sulfate & nong do cao lam cho nudce thai c6 mui va gay nén su an mon cong

ranh. Mui phat sinh do qua trinh khir sulfate thanh H,S dudi diéu kién yém khi.
2. Phuwong phap xac dinh (phwong phap so mau)

Vi trong nudc ham lugng sulfat tuong dbi thap nén ta chon phuong phéap do d¢ duc
dé phan tich. Trong méi trudng acetic acid, sulfate tic dung véi barium chloride tao
thanh barium sulfate két tia mau trang duc. Nong d6 sulfate duoc xac dinh bang cach so

sanh voi dung dich tham chiéu da biét trudc nong do trén dudng cong chuén.
Ba®" +S0,°— BaS04{ (tua tring dyc)
3. Cac yéu td anh hwéng

Mau va céc chit lo lrng c¢6 mat trong nude 1a trg ngai chinh cho viéc xac dinh
sulfate. Mot s6 chat lo ling c6 thé loai bo bang cach loc, ham lugng silica trén 500mg/1
cling can tré viéc tao thanh tia BaS04. Ngoai ra trong nudc khong con mot ion nao két
tia voi barium trong moi truong acid manh nén viéc xac dinh co thé tién hanh & nhiét do

thay d6i khoang 10°C.
IL. THIET BI VA HOA CHAT:
2.1. Thiét Bi
- Pipet 25 ml: 1 - Pipet 10 ml: 2

- Erlen 125 ml: 8 - Spectophotometer
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2.2. Héa Chit

*  Dung dich dém:Hoa tan 30g MgCl,, 5 g CH;COONa; 1g KNOs; 20m/ CH;COOH

(99%) vao 500ml nudc cat va dinh mirc thanh 17iz.
%  Barium chloride BaCl, tinh thé

< Dung dich sulfate chuan (1,00ml = 100MgS0,4 *): Hoa tan 10,4 ml H,SO4 0,02 N
chuén + nudc cat = 100 ml hodc 147,9 mg Na,SO4 khan vao nudc cat va dinh murc thanh

1 /it
III. THUC HANH:
MaAu nhom 3:

Chuan bj dudng chuan theo thir ty sau :

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

V nudc cét, ml 25 24 23 22 21 20

V mau nudce, ml 25

V dd dém, ml 5 5 5 5 5 5 5
BaCl, tinh thé, g 0,5 0,5 0,5 0,5 0,5 0,5 0,5

C (mg/1) 0 4 8 12 16 20

D6 hip thu 0 0.413 0.627 0.926 0.1003 | 0.1226 | 0.777

Lac déu dé hoa tan hoan toan BaCl, thanh dung dich dong nhét, sau d6 do do hap
thu A ctia dung dich chuan va mau trén may spectrophtometer & A = 420nm. Thoi gian do
khong qua 5 phit dé tranh ling dong két tia BaS04. Néu do hap thu vuot qué gia tri do

trén cac mau chuén, can pha lodng mau dén khoang thich hop.
IV. TINH TOAN:

Tir loat dung dich chuén, do d9 hép thu, v& gian d6 A = f(C), str dung phuong phap
binh phuong cuc tiéu dé 1ap phuong trinh y = ax + b. tir tri s6 d6 hap thu A, cia miu,
tinh néng do Cp, . Néu tri s6 Ay, clia mau vugt qua céc tri s6 cua dung dich chuédn, phai

pha lodng dén ndéng do thich hop.
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