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MON HOC: HOA KY THUAT MOI TROONG

Ma mon hoc : 014TP220

So fién vi hoc trinh: 2

Trinh fio thuoc khoi kien théc: Khoékiea thi ¢ cd sdingaah.

Phan bo thoi gian: 100% thi € haah

Nieu kien tien quyet: Thi & hash sau cat moé hot lyithuyeiHoa faici dng, Hoa

lyy cat Qualtrinh thuly c6 vaevai lied rog truyea nhiet, truyea khoa

Mo ta van tat noi dung mon hoc:

- Hoa hot § ing duiig trong ky@huat moétri 6mg: hoa hot, hoa lyj hoa sinh.

- Hoa hot cat moatri 6ag thamh phad: moatri 6mg khoég khi, ni 6c, fe§ moa
ti 6ng quan hoa hot gii & cac thamh pham fol

Cat phi 6ng phap phaa tich hoa hot vaghoa lyii ng duiig trong phaa tich cac chs

tieé fanh giaichatli 6iig modatri 6@y, phaé tich thamh phaa chaathai.

Nhiem vu cua sinh vien: Tham di hot vaghab luan fay ful Thi vakieén tra gii &

hot kygheo qui che@4/1999/QNFBGD&NT

Tai lieu hoc tap : Giab trinh thi € hagh Hoa ky@huai moétri 6ag.

Tai lieu tham khao : TCVN

Tieu chuan fianh gia sinh vien :

- Naén i 6T cd baih noi dung moé hot

- Coitinh chuifpihg vadhai foénghieén tut trong hot tap

- Kiefn tra git & moa hot redi 6@ di Ehi

Thang filem: 10/10

Muc tieu mon hoc: Trang bocho sinh viea nhi @g kiea thi t cd bah veacd soilyl

thuyetichuyea ngawh hoa hot

Noi dung chi tiet mon hoc:

1. Thu maii vagohaa tich cat chz tie@ chafli 6wig moatri 6mg khoag khi
2. Thu maii vagohaa tich cat chz tieé chaéli 6ig nj 6
3. Thu maii vagohad tich maii cha&thai raé, mail faé
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10.

NOI QUY PHONG THI NGHIEM

Sinh viea vag phogg thi € tap phai fuing gidgneé A treiquall5 phut khoég
i 0T vag phogg thi T tap.

Sau khi kieén tra faa buoéthi @ tap, ned sinh viea khoag thuot baithi giap
vied yed cadl sinh viea ra khoi phomg thi € tap.

Sinh viea cha trach nhiein veacac duwg cuithuly tinh nhai fi 6@ khi vag
phomg thi nghiein, neé coini t, bedhai bab ngay vi giab viea hi 6ing dai.

Khi thi € tap phai git Gm laég, khoég fi 6€ noi 16 tiedg, hut thuoé, laen maé
trai ti "frong phomg thi nghiein

Cat duiig cutmay mot phai i 6€ hi 6ing dain cu@a giab vied mdi fi 6€ phep
vaih hamgh, khoég i 6 fied chznh cat nut tred may mot cach tuyg tied.

Khoag i 6T fun noing , i ilyimaii trong phoag Faémay.

Sau khi si iduiig may phai taémaly roi mdi ngaénguoa fiei, ned coloa ap cho
ti mg may phai si iduiig chi ikhoag i 0 caén tri € tiep, khoag i 08 fodhoa
chaéled may, nea colphai laen veisinh may ti ¢ thi.

Khoég i 0t ti iei lag hoa chatveanhag

Suy nghékydveaquy trinh phaa tich, tim hie& yinghd cua moi thao tac tri 6¢
khi lamn, khoag fi 6T lamn caé thaj voaylthi ¢, nea coisoatay ghi chep thi
nghieim.

Khi ra vea phai ri & sagh seécac duiig cu¥domn dejp ngaé nap, giao tralfuiduiig
cuho giao viea hi 6ing dain.
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BAI 1: CHAT RAN

I.GI0I THIEU CHUNG
1. Y nghoa moi trédng:

Chatraa trong ni 6c bao goan cac chaétoa taroidaig 16 1o ing vaalaiig hoa tan. Chat
raé aihh hi 6ihg xaa fea chatli 6wig ni 6 hoaé ni 6t thai, cac nguod ni 6t colham li Oiig
chafiraé cao thi 6mg colvo vagolitheda® nea cat phai i ing lylho® khodg thuai 16% cho
ngl 6@ st (duiig. Ni 6t cap coiham i 6Wg caé 16 16 ing cao ga§t neé caim quan khoag toé
Ngoaira ham li 6g cagé 16 li hg com gagt aihh hi 6ihg nghieén troiig trong viet kieén soat
qualtrinh xg ilyini 6t thai baag phi 6ng phap sinh hot.

2. Cac fonh nghta:

Chatraé toég coing ladi 6iig chafiraé trong cod sau khi lamn bay hoi ni ot trong mail
vadamn khod&rong tuisag 6inhiei fpbéxac fnh.

Chafraé toég coing bao goin toag ham li 61ig cat chaéiraé 16 li ing (phai toég lo diig
chatiraé com lar'treé giag lot) vagam lo 61g chaéraé hoa tan (phad i qua giag 0t).

Chafraé oé finh lagohai com larcuia chafiraé todg cong, 16 li ing vadoa tan sau khi
foavoi thdépgian xat finh vadinhiei foithich hop. Trowig 16 6Wg maésau khi foagor lag
chatiraé bay hdi. Viet xac finh chafiraé oé finh vaechaéraé bay hoi khoag i 6 phaa
biei moi cach rodramg gii & chavoécd vaechaéhi @ co vi khoali 6Wig maé i sau khi foé
khoég phai lagcac chaéhi & cd, noibao goin calkhoali 6wg ma&fi do phaé huy hoaé do
bay hdi cua moi vaploaimuoavo&d.
3. Nguyen tac:

Madl Fatkhuay troin Fed i 0€, lam bay hoi trong coé fedcad vadam kho&ea troig
lo 6Wg khoag Foatrong tuisagt dinhiet FDi103 - 105°C. Kbitadg troiig li g cod chinh lag
khoali 6iig chaéraé todg cong. Ned tiep tug nung coé 61550°C 500°C thi fpitadg troiig
I§ 6Wg cu@d coé sau khi nung so vdi tromg i 61ig coé khoAg ban fedi chinh lagham li diig
chaéiraé oa finh.
finh troiig I6 g ban fadl), sau Foilam khodgiag o€ colcaé Fea troig Ii g khoag Fp#édl
nhiet f3103°C - 105°C. Nbitadg trowig I 6iig giag o€ sau khi sag bieil died hamn 1o 6iig
toég chatrad 16 1 ing.

Toég chafraé 10 1o ing
Cha#raé oa finh

chafirad toAg coing - toAg chafiraé hoa tan
chafrad toAg coing - chafiraé bay hoi

4. Cac tro ngai:

Loai phel log, kich thi 6t 10 fbéroig, diein tich, foiday cua giag lot vadinh chaé
vat lyicu@a caé nhi : kich thi 6c hai; khoaéli 6iig cac chatgii dar'treé giag log ahh hi ding
fed viet phaé tich chatraé hoa tan.
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Maii cotham li 6wg daa vaemddcao cudig ainh hi 6ing feé keéquaiphaa tich, do khol
lamm kho&ea troiig 1o 6ig khoag Foétrong thdigian thich ho.

Il. DUNG CU VA THIET BO:

- Coéni ot lam ti @b ,iPlatin, thuy tinh colham 1i 61g - Tuisa§t colnhiet Fp3103°C -
silicat cao. 105°C.
- Bep nung cath thuy. - Caé phaa tich, coikhainaég
- Binh hut aén colchi & cha&hut aén chz thomag. cad fea 0,1 mg.
- Tulnung: colnhiet FD500 -550°C. - Boilo® chaa khoag, giag lot
thuy tinh.
I11. THOC HANH:

1. Chuan bo dung cu:

- Lam kho&oé dinhiet Fpa103 - 105°C trong 1 gidgNed xat finh caichafiraé bay hoi,
nung coé 1 gio@inhiet F4500 - 550°C trong tuinung.

- Lam nguoi coé trong binh hut aén feé nhiei foicad bagg (trong 1 gioj

- Caa Py (mg).

2. Phan tich mau:

a.  Xat finh chaéraé todg coig

- Choii thedich maii sao cho i 6#ig caé naen gio & 2,5 mg va®00 mg.
- Chuyea maii coldung tich xat finh Fadi 0 xab tron Fedl vag cod cad.
- Lam bay hdi ni 6t trong tuisag dinhiet Fp3103 - 105°C

- Lagn nguoi trong binh hut aén feé nhiet fbicaa baag (trong 1 giok
- Caa P1 (mg).

b.  Xat finh chaéraé bay hoi

- Thi @ hiein cac bi 6¢ nhi phaa xac finh chaéiraé toég coing.

- Nung cod trong tuidinhiet 0550 - 500°C.

- Lagn nguoi trong binh hut aén feé nhiet fbicaé bagg (trong 1 giok
- Caa P, (mg).

Chu y: Lap larchu kyaag (hoaé nung), lamn nguoi, fedrong binh hut aén vagaa
cho fea khi thu i € troiig 1o 6Wg khoag Fp#(trowig li 6ig maafi < 4% troiig li Oiig tri 6¢
fbihoaé 0,5 mg, thain chinhoilhdn).

c.  Toag chafraé I0 li ing

- Lam khoayiag 10¢ dinhiet 04103 - 105°C trong 1 gio g

- Lamn nguoi giag lo€ trong binh hut aén feé nhiet foicad bagg (trong 1 giok
- Caa P;(mg).

- Lo maii coldung tich xat finh Fadi 6€ xa troin Fedl qua giay lot Madaa.
- Lam bay hdi ni 6t trong tuisag 6inhiet fpi103 - 105°C.

- Lamn nguoi giag lo€ trong binh hut aén feé nhiet foicad bagg (trong 1 giok
- Caa P, (mg).
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BAI 2: XAC NONH NO ACID

I. G101 THIEU CHUNG
1. Y nghta moi trédng:

Rbéacid bieé thokhainadg phoing thich proton H.. cui ni 6¢. Nbiacid cué mail ni o
phad 160 do si Thieh died cué cac acid yeé nhi acid carbonic, acid tanic, acid humic do
qualtrinh phaé huy chathi & c6, ga# ra. Phaim khat do st thul phaé cat muoécué acid
maitth nhi sulfate nhoén, saéta® thagh, ni 6t colipH raéthap.

Ni 6c thieé nhieé si (duiig cho ni dt cap luod luoé duy tri moi thedcad baég gii &
cac ion bicarbonate, carbonate vagkhi carbon dioxide hoa tan, do foini ét thiea nhieé
thi 6mg foag thdpmang tinh chaéikhat nhau: tinh acid vaginh kiein. Khi booénhiein bdi
cac acid vo&d hoaé cat muodéacid ti dkhu vi € hain moj fetiphea hoaé do nguoa ni 6t
thai coag nghiep, pH thapg hon 7 khainhied.

2. Nguyen tac:

Dumg cat dung dach kiein maiih fedinh phaé foéacid cuéa calacid voao maiih cudg
nhi acid ho & c6 hoaé acid yea.

- Nbiacid do aih hi 6ing cuia acid voao fi
roémam cu@ che thomethyl da cam i 6T go
ti anam rolchuyea sang mag cam).

- Acid toam phai i 0T thi € hiein fea fieén fodmaa cuia chz thophenolphthalein, gor
ladpiacid todg coing (dung dach khoag mam chuyeé sang mag tim nhal).

- Trong thi € nghieim hai khoaihg pH chuaé fi 0€ s (duiig Fedbied thosi khat biet
tred. Khoaing pH thi inhati ing voi fieén fémaa cuia chafch: thomethyl cam (th 84,2 -
4,5) fanh daé si Tchuyea biea aihh hi 6ing cua cat acid voacé maiih sang vugg ainh
hi ding cui cacbonic acid. Khoaing pH thi ihai i ing voi fieén foémam cui chafchz tho
phenolphthalein (ti 8,2 - 8,4) chuyeé sang vugg ainh hi 6ing cuéa nhoim carbonate trong
dung dcch.

Chuy:

- Neé mail colpH < 4,5: colcalhai fpiacid methyl cam vagoiacid toég coing
- Ned mail colpH > 4,5: chz colfpiacid toég coing.

0T xac finh baag cach finh phaa fea rfiedn
11ad\DAACID METHYL CAM (dung déch

Cac tr6 ngai:

Cact khi hoa tan lam ainh hi 6ihg Fed Fbdacid la€CO,, H,S, NH3 colthedomah i hoaé
hoa tan vag mail trong qualtrinh 1o u tro choaé Ffinh phaa. Coithedgiaim ainh hi 6ihg nay
baag cach finh phaa nhanh choing, tranh laé maiih vadranh fedmail 6inhi dg ndi colnhiet
fbécao hon nhiet fodban Faa cud mail.

Khi finh phaé mak nj 6t cap, kefqualaih hi 6ing boi ham 1§ 6ig chlorine khi (truag
ni 6¢ coitinh ta§ mam. Muoa trahh sai sonag cam phai theén vaipgior Na,S,03 0,1N vag
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maiil Fedoai bolaihh hi 6ihg cu@a chlorine. Neéd mail col fpimag vagoifu€ cao, phai xat
finh fpiacid baag phi 6ng phap chuaé foirfien thea

Il. DUNG CU VA THIET BO:

- 3erlen 250mL - 1 becher 100ml
- 1 oég fong 100ml - 1 0ég nholgio¥
- 1 buret 25mL - 1 binh tia
- 1 pipet 50ml - 1 may khuagt
t o
I1l. HOA CHAT:

- Dung d&ch sodium hydroxide (NaOH) 0,02N: pha dung dach NaOH 1N (caa 40g
NaOH vieé hoa tan voi ni 6c cavaginh mi ¢ thamh 1 lit). Lag 20mL dung dcch
NaOH 1IN finh mit thagh 1 Iit vdi ni 6t cah Ntnh phad la¥ bagg dung dcch
Potassium biphthalate 0,02N.

- Dung d&h Potassium biphthalate 0,02N : hoa tan 4,085 KHCgH,O, fadsay khod
trong 2 gio@i120°C, hoa tan trong ni ot caévaginh mi ¢ thamh 1 Iit.

- Chg thophenophthalein 0.1%.

- Che thomethyl cam 0.5%.

IV. THOC HANH

- Neé& maii lagni 6¢ uodg, tri 6¢ khi finh phaé theén 1 gio¥ Na,S;0; 0,1N fedoai ainh
hi 6ing cu@ chlorine.
- Neé maii colpH < 4,5: maii colhai Fbdacid:
e No acid methyl:

Lay 50mL maii vag erlen, theén 3 giot'methyl cam. Dugg dung dich NaOH 0,02N
finh phad feafed khi dung dach colmag da cam. Ghi nhan thedtich V1 mL dung dcch
NaOH fadluag fedinh fodacid methyl cam.

e No acid tong:

Lag 50mL mair vag erlen khat, theén 3 giow phenolphthalein, dugg dung ddach
NaOH 0,02N finh phaa fe&ea khi dung dach coimawg tim nhakl Ghi the&ich V, mL dung
dich NaOH radlumg fedinh fpsacid toég coing.

- Ne# maii colpH > 4,5: maii chz coifbiacid toag cong:

Lag 50mL mai vag erlen theén 3 giow phenolphthalein. Duag dung dach NaOH
0,02N finh phaé redea khi dung dach coimag tim nha¥. Ghi nhai thedich VsmL dung
dich NaOH fadlumg fedinh tinh foidacid todg coing.
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BAI 3: XAC NONH NO KIEM

Ol THIEU CHUNG
1. Y nghda moi trodng:

Nbikiein bieé tho khaina@g thu nhai proton H* cui ni 6t. Ni 6t thied nhied hay
ni 6c th ehedthodg cap ni 6c, foékiein fea do 3 ion chinh ta®w ra: hydroxide, carbonic vag
bicarbonate. Trong thi € teacat muoéacid yeé nhi borate, silicate cufig ga§t ahh hi 6ing
I6n Fea foéikien. Moi vapacid hi G c6 bea voi si Toxy hoa sinh ho& nhi acid humic vag
cat daiig muoécu@ chuing coikhaina@g lam taég fodkiein. Trong fiedl kieh thied nhied
thich hojp, tab deddamg xuaéhiein vadoa tar foavoi moi vanguoa ni 6¢ maé khi s iduiig
khi CO, didang ti ®o vadke&how cuig lam taég pH cu@a ni 6c. Nhi g nguoa ni 6c fi 6T
xi (lyivdi hoa chaécolchi @ nhoim carbonate cufig laem taég pH.

2. Nguyen tac:

Dung dcch acid maih fedfinh phaa foikiein voi chz thophenolphthalein vagnethyl
cam (hoaé chz thohoi hop bromcresol lug vagnethyl ).

- Nbikiein phenol fi 6% xat finh baag cath finh phad maii fea Fieén fodmam cuéa che
thophenolphthalein (dung dcch ti @nag hoang chuyea sang khoag maa khi pH nholihdn
8,3).

- Nbiacid todg coing fi 6T xat Finh bagg finh phad mail fea fieén Foéimag cué che tho
methyl cam (dung dcch ti anag vamg chuyeé sang mag da cam khi pH nhoihdn 4,5)

Chuy:

- Khi xat finh fieén ti 6ng i 6ng theo ch: thoMO thi mag da cam naén gii & mam
vagg (moatri 6mg bazd) vagnam foli(modatri dmg acid) neé thi 6mg khoinhai thag.
Ngi 6ta coltheddumg hai oAg chuaé chi & dung dach NaOH 0,1N vaalung ddch
HCI 0.1N, mo#oag theén vag 1 giot'ch: thoMO fe&o sahh fietn kefithut nay.

- Chg tho hoi hd bromocresol + methyl fbicoimag ti 6ng phain tai khoaing Foé
mag va@dicuag trosodpH nea thi 6ag Fi 6€ s iduiig roing radhdn.

3. Cac trd ngai:

- L6 6wg chlorine di trong ni 6¢ uoég aihh hi 6ing Fea keéqualfinh phaé lam nha¥ mag
chafichz tha Nedraih sai leth, ta cho theén vag maii moi vapgio¥Na,S,030,01N.

- Khi maii ni 6¢ colfibimam vagpifiie cao phai dumg phi 6ng phap chuad foifien thea
Nhi @ig chatikefitui, xadoag, chatidadl, chatiraé 10 1o ing colthedphuifien ci € thuly tinh
lam cho Fiedn cuod fed chain. Nedkhaé phu hien t 0ig nay, col thedlam sagh
electrode moi khi tie hamh thi nghiein.

- Khoéag log, pha loafig hay codaé mail.

Il. DUNG CU VA THIET B0 :

- Erlen 250mL -3 - Pipet 1
- OAg nghiein trung cai cai

10
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Giailfbioag nghieim 2 1
OAag fong 100mL cai cai
Buret 25mL hoaé 50ml 1 1
cai cai
1 1
cai cai
1
cai
- Bop
- Binh
- May
Khuay ti @
I11. HOA CHAT:

Dung d&ch acid sulfudric H,SO4 0,02N: hoa tan 28mL H,SO, fain faé trong ni 6c
cafithagh 1 lit. Lagt 20mL dung déch H,SO, IN theén ni 6t caficho fuil Iit. Kinh
phaa laracid nag baag Na,CO3 0,02N

Na,COs; 0,02N :hoa tan 1,069 Na,CO; Facag 61105°C, theén ni 6t caéthash 1 lit.
Chz thomawa phenolphthalein 0,5%.

Chg thomag methyl cam 0,5%

Chz thomag hoi ho® bromcresol lug vagmethyl fpi cad 20mg methyl fpiva®00mg
bromoresol Iug pha loafig thash 100mL véi ethanol 95°.

I11. THOC HANH:

Ne& maii colpH > 8,3: col2 foikiem

Lagt 50mL maii vag erlen, theén 3 giow chz thomam phenophthalein. Ntnh phaé bagg
dung dach H,SO,4 cho fea khi dung dach vi @ maé mag hoig. Ghi thedtich VimL
H,S0,4 0,02N fadluag fedinh KOAKIEM PHENOL (P).

Lag 50mL mak vag erlen khat, theén 3 gio¥chz thomethyl cam Lag 50mL maii vag
erlen, theén 3 gioW chz thd maz methyl cam (hay 3 gio¥ chz thomag hoi hoj). Ninh
phaé mail baag dung dach H,SO,4 cho fea khi dung dach coimam da cam (mag gif &
hai oag fbéchi ing). Neé dumg chi thohoi hop, tar fieén kefithuc dung déch chuyed ti @

11
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mag xanh sang mag foixam. Ghi the&ich V,mL H,SO,4 0,02N fadduag fedinh i
kiein toég coing.
Ne#é maii colpH < 8,3: chz colfpikiein toég coing

- Lay 50mL maii vag erlen, theén 3 gio¥'chz tho mag methyl cam (hay 3 gio¥'chz tho
mag hoi ho). Ninh phaé mai bagg dung dich H,SO, cho feé khi dung dich coimag
da cam (mam gii & hai oAg fpéchi ng). Neé dumg chz thohoi hojp, tar fieén keéithut
dung dcch chuyed ti gmag xanh sang mag foixaim. Ghi the&ich VomL H,SO4 0,02N
faduag Fe&inh NOAKIEM TORG CONG.

- Lam hai oég fpachi ing, cho vag hai oag nghiein moi odAg 2mL maii, oég thi inhaé
theén 1mL H,SO4 1N + 3 gioi'methyl cam, oég thi ihai then ImL NaOH 1N + 3 gio¥
methyl cam.

12



Khoa Hoa Giao trinh thoc hanh Hoa moi tréng

BAI 4 : XAC NONH CHLORIDE

I. GIOI THIEU CHUNG:

Chloride (CI) lagion chinh trong ni 6t thied nhied vagni 6t thai. Vo maé cua
chloride thay Foétuyg theo ham li 6iig vaghamgh phai hoa ho® cua ni 6c. VOi mail chi @
250 mg/I Cl- ngi 6ita coithednhai ra vomaé ned trong ni 6t coichi & ion Na®. Tuy nhiea,
khi maii ni 6 coufibéci ng cao, vomaé larkhoinhai bie&dumi 6t coichi & fea 1.000 mg/L
CI'. Ham li 6Wg chloride cao se@ag ainh hi 6ing xaé feé si Kaég tri 6ing cua cag troag.

(V, -V, )*1000

Chloride (mg/l) =
maiu

Mnaci / Mci = 1,65 = NaCl (mg/l) = chloride (mg/l) x 1,65
1. Nguyen tac:

Trong moatri 6@g trung hoa hay kiein nhey potassium chromate (K,CrO,) coithed
i 0 dumg lam chafichz thotal fieén kefithue trong phi 6ng phap finh phaa chloride baag
dung dcch bag nitrate (AgNO3).

Ag +
cr

A
gCl

(Ksp=3x1079) (1)

2Ag"  + Cro/~ Ag,CrOsd fpinad  (Ksp =5 x 10™%%) 2)

Di @ vag si Ikhat biet cu@ tich so&an, khi theén dung dicch AgNO3; vag mai colhoi
ho CI" vagCrO,>, Ag* lap ti ¢ phah i ng voi ion CI” di 6i daiig ke&tuh tradg Fed khi hoam
toam, sau foliphai § ing (2) seday ra cho keétu@a fpigagh deinhain thag.

2. Cac tr6 ngai:

Nhj 6g chat thi 6@g coitrong ni 6 uoag hadi nhi khoég ainh hi 6ihg gi Fed viet fnh
phaé. Cac ion bromic, iodide, cyanide fi 6€ xem nhi ti 6ng fi 6ng voi chloride. Rieag
sulfide, thiosulfate, sulfite coithedan thiep vag phain i ing (1). Tuy nhiea sulfite deidamg
booxy hoa bodi ni 6¢ oxy giadH,0,) trong moatri 6@g trung hoa. Thiosulfate vagulfide bo
maé aihh hi 6ing trong modatri 6mg kiemn. Orthophosphate voi ham i 6itig cao > 25 mg/l
cufig tac duiig voi AgNO3 nhi ng fiedl nay it xay ra. Ham 1o 6ig saétred 10 mg/l cuiig sed
che lag si Woémam tai fieén ketthuc.

Il. DUNG CU VA THIET BO:

— 1 oAg fong - 1becher250mL -

100mL — 1 binh tia
— 1 bop cao su — 3erlen 250mL
— 1 fué thuy tinh  — 1 buret 25mL
— 1 pipet bad

50ml
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111.HOA CHAT:

AgNO3 0,0141N: caa 2,395g AgNO3 hoa tan vdi ni 6t cafivaginh mi ¢ thamh 1 lit
Chz tho mag K,CrO,4: hoa tan 2,59 K,CrO,4 trong 30mL ni 6t ca§ theén ti mg gio
AgNO; fea khi xuatihieh mag foirod Nedyea 12 gidglog, pha loafig dung dich qua
log thamh 50mL voi ni 6c caé

Dung dah huyea treo AI(OH);: hoa tan 1259 AIK(SO,4),.12H,0 hay
Al(NH4)(S04),.12H,0 trong 1 lit ni 6t ca§ lam aén 60°C, theén tb @i &65mL NH,OH
Fain faé, laé fed. NbY1 gidat & huyed treo nhiedr lai voi ni 6t caifed khi ni 6t ri &
khoag com Cl- ni & (thi lbaag AgNO3) sau foicho theén ni 6t cadcho Fuil lit.

Chz thomawa phenolphthalein.

NaOH 0,1N (hoaé H,SO4 0,1N) tug pH maii ban fad.

H,0, 30%.

IV. THOC HANH

Lag 50mL mai hay moi li 6iig mais thich héjp vagpha loafig thagh 50mL véi ni 6
caé

Ne& mai colfoimaa cao, thetn 3mL huyea treo khuag kyf laég, 10, ri & giag lo®
ni 6c ri & nhap chung vag ni 6 qua lot.

Ninh phaé maii trong khoaing pH = 7 - 10 (tofinhaéila@ - 8). Ne& pH ngoaizkhoaing
nay to&nhaéned trung hoa tri 6t khi theén 3 gio¥'chz thoK,CrO,.

Dugg dung dich AgNO3 0,0141N finh phaa fed khi dung ddch ti emag vamg chuyea
sang mamg foigagh colthedo voi mail tradg goin ni ¢ caévoi chz tho K,CrOy). Ghi
thedich VimL AgNOgsi iduiig.

Laen mail traég colthedich foig voi thedich mail. Ghi nhai thedich Vo mL AgNOs
s iduinig.

14
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BAI 5 : XAC NONH NO CONG VA CacCl

PHAN MOT: NO CONG TONG CONG

I. GIOI THIEU CHUNG
1. Y nghtéa moi trédng:

Nbéci g Fi 0T hied lagkhainaég ta® bo¥ cui ni 6t voi xadoag. lon calci vagmagiea
trong ni 6t setkefitud voi xadoag, do foilam giaim si ¢ cag beamaévaghaihuy faé tinh
ta® bo¥. Nhi @ig ion di 6ng fa hoa trokhat cuiig coithe&keftua voi xadoag, nhi ng thi 6ag
nhi @g ion nay Oitraiig thai phi ¢ chag hoaé lachaéhi @ c6, do folaihh hi 6ihg cua chuing
trong ni 6t khoag faing kedvagatikhoixat finh. Trea thi € teafbici ing toAg coing i 6T xac
finh baag toég ham i 6iig calci, magne vagi 0€ bieé thobaag mgCaCO3/l.

2. Nguyen tac (ph66ng phap ficnh phan bang EDTA)

O(pH 10,0 + 0,1, muo&Natri cui Ethylenediamine-tetra-acetic acid (Na-EDTA) sed
ta® thamh phi & chaévdi ion kim loar fa hoi trodi 6ng. Ninh phaé Fbich ng todg coing voi
dung d&ch Na-EDTA (hay EDTA) vdi chaéchs tho Eryochroma Black T, dung dach sed
chuyeé ti anag Foiri 69 vang sang xanh di 6ng ta¥ fieén kefithuc.

3. Cac yeu to anh hééng

Mot vapkim loar naég ga troingar cho viet finh phad, lam chz thonha¥ mag dai
hay khoég roGramg tai fieén kefithue. Coithedkhaé phut tréingainag baag cach theén hoa
chatiche trf 6c luc finh phad. MuoaMg-EDTA coitac duiig nhi moi cha@iphai § ing kep
vi @ ta® phi t voi cat kim loa¥ naég, vi @ giai phong Mg?* vag trong mail, coilthe&dumg
thay the&ho cat chatche coimuikholich vagdot tinh. MuodaMg-EDTA ch coitac duiig
tich ci @ khi thay the&ho cat kim loat nadg song khoég lam bied fpé fpich ing toAg coig
trong maii nj ot.

Il. DUNG CU VA THIET B0

- 3erlen 250mL - 1 buret 25mL
- 1 pipet baa 50ml - 1binhtia

- 1 becher 100ml - 1 bop cao su

- 1 pheii thuy tinh - 1 0&g nhoigio¥

- 1 muoig nhi &
I1l. HOA CHAT:
1. Dung dich fiem

Cach 1:
Hoa tan 16,99 NH,CI trong 143mL NH,OH fain faé, theén 1,25g muodaMg-EDTA
roi thetn nb 6¢ caticho rui250mL.
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Cach 2:

Hoa tan 16,99 NH,CI trong 143mL NH,OH fain feé, theén 1,179g muoaNa-EDTA
(PA) va@80mg MgS0,4.7H,0 (hoaé 644mg MgCl,.6H,0 trong 50mL ni dt ca§) roi theén
ni 6t caivag cho Fui250mL.

Dung dcch tred chi & trong chai nhi @ deb hay chai thuly tinh trung tinh, thoghaii sb i
duiig khoag quaimoi thang. Nai kin nag Feéngaé NH3 bay hoi vagCO, ngoapkhoag khi
xaén nhap vag dung dach. Theén vag maii dung dich fein, neé dung dach mail fnh phaé
chi a Fa¥toi pH 10,0 + 0,1 tai'fieén kefthut chuad pa

2. Chat chz thi mau:

Eriochrome Black T: muo@natri daih xuaéti @l-(1-hydro-2-naphthylazo)-5-nitro-2-
naphthol-4-sulfonic acid), coithegha theo hai cath:
Cach1l : Hoatan 0,59 chz thone@ trea 100g 2.2 72 >~ nitrilotriethanol. Theén hai gio¥
trong moi 50mL maii. Chinh thedich mail neé caa thieé
Cach2 : Coithedumg di 6i daiig tinh thedhodaag cach pha trong muoétinh khiefitheo
khoaing 2,5 %.
Neé tar fieén kefithut chuaé i s ithay foémam cui ch: thokhoag rodramg, trong
tri 0mg ho nay cam phai theén tac nhaé che. Neé cho chafiche NaCN vag maii magieén
foémag vaih khoég rodramg, nguyeé nhaa coithedlo chaéchz thomaa bohi .

3. Dung dich chuan EDTA 0,01M:

Caa 3,723g EDTA. Hoa tan trong ni 6 cativagha thagh 1.000mL.
Dung dach chuaé EDTA phai i 6€ chi & trong chai thuy tinh trung tinh hay binh
nhi & polyethylen.

4. Dung dich sodium hydroxide: NaOH 0,1N:
IV. THOC HANH:

Lagt 50mL maii cho vag erlen, theén 1mL dung déch fein, FfedpH farfea 10 + 0,1.
Theén moi it chz thomaw, laé fed. Ninh phaé baag dung dich EDTA, dung déch chuyeé
ti anam Foisang xanh da troptai fieén kefithuc. Ghi nhan thed&ich EDTA faduag redinh
foici ing toég coing.
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PHAN HAI: XAC NONH CacCl

I.GIOI THIEU CHUNG:
1. Y nghda moi tré6ng:

Calci lagnoi trong nhi ig nguyea to&hi 6@g gap trong ni 6t thieé nhiea vi chay qua
nhi 8g vumg coinhiedl Falvod thath cao, dolomit Tug theo nguoa goé vaaach xi ilyimag
ham i 6iig calci trong ni 6t cout) €0 Feéd vaptradh mg/l. Chz voi moi lo diig nhol calci
cachonate cuilg coitheda® ned mot mamg ci ing baim vag maétrong cat oag dah theo thop
gian tich tuybab veikim loai'choAg lar'si &a mom. Tuy nhied, 16p magg nay larlagnoi tai
har1din cho nhi &g thie&bosi (dulig 6inhiei fpicao nhi nod hoi . Phi 6ng phap laen mein
ni 6 baag hoa chathoaé nhi @ trao Fp@ion th 6mg i 6 ap duiig Fedkhi ibot calci toi
mi ¢ chap nhai i 6T.

2. Nguyen tac:

Trong dung dcch thi nghiein, 6ipH 12 - 13, toam boimagie sethokeétuia di 6i daiig
hydroxide. Ktnh phaé calci bagg dung dich EDTA vdi chaéichs thoMurexide, dung ddch
se@huyea ti anag hoing sang tim tar fieén kethut.

3. Cac anh hoong:

Moi vapkim loar'naég gag tréingarcho viet finh phaa, lamn chz thonha¥r mag daa
hay khoag rodramg tar fieén ketithuc. Coithedhaé phut troingai'nag baag cach theén hoa
chaéche tri 6c luc fnh phad. Muo&d Mg-EDTA coltac duig nhi moi chaéphai t ng kep
vi @ ta® phi ¢ voi cat kim loar naég, vi @ giai phong Mg?* vag trong mail, coiltheddugg
thay the&ho cat chaéche coimuikholichal vagot tinh. Muo&aMg-EDTA che coitac duiig
tich ci € khi thay the&ho cat kim loai'nadg song khoag lae bieé Fpé fbici ing toAg coing
trong mai nj oc.

Il. DUNG CU VA THIET BO:

- 3 Erlen250mL 3 cai - 1 Buret 25mL 1 cai

- 1 Pipet baa 50ml 1 cai - 1 Binhtia 1 cai

- 1 Becher 100ml 1 cai - 1 Bop cao su 1 cai

- 1 Phei thuly tinh 1 cai - 1 Oég nholgio¥ 1 cai

- 1Pipet 10ml 1 cai - 1 Muoig nht & 1 cai
I1l. HOA CHAT

- Dung d&ch NaOH
- Chg thomag Murexide: caé 200mg murexide vad.00g NaCl nghiea nhoj troin fed.
- EDTA 0,01M
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IV. THOC HANH

Lagt 50mL mail, theén 2mL dung dach NaOH 1N hoaé mot thedich 16ih hon fednaég
pH led 12 - 13, laé fedl. Thedn che thomam murexide, dung dich coimag hoing nha. Ninh
phaé baag dung dch EDTA 0,01M, dung dé&h chuyea ti ghong sang tim tai fieén keé
thuc. Nedkieén soat fieén kefithut chuad i cai ghi nhain thedich EDTA faddumg, sau
foltheén mot hai gio¥EDTA fedain bab mam cua dung dach khoag fpé

Chu y: Ne&ranh ke&tui, viet finh phaé cai thi € hiein nhanh choing sau khi naég

pH.
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BAI 6: XAC NONH HAM LOONG SULFATE

I. GIOI THIEU CHUNG:
1. Y nghda moi trédng:

Sulfate lagnot trong nhi @ig ion chinh hieih died trong nj 6c thieé nhieé. Trong nj 6
cap, ham li 6mig Sulfate cao sedhh hi ding feé si ¢ khoe con ngi 6@ Nhi @g vuag faésinh
lay, bad boi laé naén, sulfur hi @ cd bokhoang hoa dah dam sedtaw thamh sulfate. Nb o¢
chay qua cac miea feRAmoimang theo nhiedl sulfate, ham li 6Wg khaicao do si Toxy hoa
quaég hoamg thied. Sulfate lagmoi trong nhi éig che tieé faé tri ng cui nhi g vumg ni 6
nhiein phegn.

2. Nguyen tac:

Trong moa tri 6@g acetic acid, sulfate tac duiig voi barium chloride ta® thamh
barium sulfate ketua mama traég fut. Noag foisulfate fi 6T xac finh baag cach so sanh
voi dung ddch tham chieé fadieitri 6C noig Foitreé i 6@g cong chuaa.

Ba®* + SO~

_)

Ba
SO, (tul tradg FuE)
Phi 6ng phap xat fitnh SO4*theo phi 6ng phap FbifliE cho phep xat finh ham
i 6iig SO4% ti d toi 40 mg/l.

3. Cac yeu to anh hddng:

Mawg vagcac cha&ld I ihg coimaé trong ni 6t lagtroingair chinh cho viet xat finh
sulfate. Mot soahalo li ing coithedoarboibaag cach low, ham li 6#ig silica tred 500 mg/I
cufig cain trélviet taw thamh tud BaSO4. Ngoapra, trong ni 6t khoag com moi ion nag keé
tud voi barium trong modtri 6mg acid maiih nea viet xat finh colthedied hamh 6inhiet
Fbithay Fbékhoaihg 10°C vagkhoag boaih hi 6ig.

Il. DUNG CU VA THIET B0

- Pipette baa 25 ml 1 cai - Pheis thuy tinh 1 cai
- Quaibop cao su 1 cai - Binh fnh mi ¢ 100ml 1 cai
- Pipette vagh 10 ml 1 cai - Binh tia 1 cai
- Erlen 250 ml 7 cai - Nud thuy tinh 1 cai
- Spectrophotometer 1 cai - Muoig nhi & 1 cai
- Cuvert nhi @ 1 cai

I1l. HOA CHAT:

- Dung d&h fein: hoa tan 30g magnesium chloride (MgCl,.6H20) + 5g sodium
acetate (CH3;COONa.3H,0) + 1,0g potassium nitrate (KNO3z) + 20mL acetic acid
99% (CH3COOH) trong 500mL nj 6t cag pha thamh 1.000mL.
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- Barium chloride BaCl; tinh thed
- Dung dcch Sulfate chuaé: Lag chinh xac 10,4mL H,SO4 0,02N chuaé + ni 6¢ cafi=
100mL hoaé 147,9mg Na,SO, khan + ni 6t caéipha thagh 1.000mL.

IV. THOC HANH: -

- Lot mail.

- Lag 25mL maii sau khi lo® cho vag erlen (maii traég bagg ni 6c caf pha loafg
mail ned cam thiefisao cho fbihap thu cud maii cam xac finh phai naé trong
khoaing fpihag thu cu@a f 6@g chuad.

- Theén vag 5mL dung dach fein, laé fedl.

- Theén vag 0,59 BaCl,, laé feal trong vorg 1 phut .

- Nb fbihap thu treé may spectrophotometer dibi 6 soing A = 420nm.

Chu y: nea mail colmag vagfut, lam mail traég bagg chinh mab gioég cac bi 6c tred

nhi ng khoég cho vag BaCl,

Chuaé bofi 6mg chuaé theo thi iti Bau:

STT 0 1 2 3 4 5
V(ml) dd SO, chuaé 0 1 2 3 4 5

V(ml) ni 6t caé 25 24 23 22 21 20
V(ml) dd Pein 5

BacCl, tinh thedg) 0,5

C (mg) 0 0,1 0,2 0,3 0,4 0,5
C (mg/l) 0 4 8 12 16 20
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BAI 7: XAC NONH HAM LOONG NITROGEN — NITRITE

I. GIOI THIEU CHUNG:
1. 'Y nghta moi trédng:

Nitrite lagmot giai fpai trung gian trong chu trinh fai hoa do s iphaé huy cac
chaf fain hi @ co. Vi coisi ichuyeé hoa gii & noag foicac daiig khat nhau cué nitrogen
ned cac veanitrite i 6€ si (duilg Fedainh gialsi ahiein hi @ co. Trong cat heithoag xi (
lyithay heéthoAg phaé phoécudfig colnitrite do nhi fig hoa¥ fping cu@ vi sinh vai. Ngoabra
nitrite com i 6@ dumg trong ngamh cap ni 6¢ nhi moi chat chodg aé mom. Tuy nhieé
trong ni 6c uoAg, nitrite khoag i 6T vi 6¥quai0,1 mg/l.

2. Nguyen tac:

Nitrite Fi 0€ xac finh baag phi 6ng phap so maa. Mag do phah § ing ti ecac dung
dah tham chieé vaegmail sau khi tac duwg voi acid sulfanilic vaenaphthylamine dimod
tri 6mg pH = 2 - 2,5 ta®w thamh h6® chaémag foitim cu@ acid azobenzol naphthylamine
sulfonic nhi sau:

HSOs'@ -NH, + NaNO, + 2HClI = CI'N'=N -<©>-803H + NaCl + 2H,0

Mudi diazonium

H N===N
@ -N:N+CI- ' ; @
c NHs HSO; CI"  NHg

Acid azobenzol naphthylamine sulfonic
(mau dé tim)

Phi 6ng phap Diazo thich hép khi xac finh hamn 1o 61ig N-NO, th d - 25 ug/I
3. Cac tr6 ngai:

Chlorine vamitrogen trichloride toa ta¥trong mail sedgag tréingar foavoi phi 6ng
phap nay. Atih hi 6ihg nayg sedgiain thap khi theén naphthylamine hydrochloride tri 6t,
sau Fbifed aicd sulfanilic. Nhi fig ion tad ke&tui lam sai leth ke quainhi : Fe®, Pb?*,
Hg?*, Ag*, khoég ton tartrong mail.

Mot li 6Wig nhoichatirad 16 Ii ing cufig ga§ cain tro| coithedo® qua giagt lo€ kich thi 6¢
0,45 um
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Il. DUNG CU VA THIET BO:

- Pipet ImL 1 cai - Bop caosu 1 cai

- Pipet 10MI 1 cai - Pheii log thuy tinh 1 cai

- Pipet badi 25mL 1 cai - Nué khuagt 1 cai

- OAg nghiein coinap 7 cai - Gialfb@ag nghiein 1 cai

- Binhtia 1 cai - Becher 1000ml 1 cai

- Becher 100mL 1 cai - Spectrometer 1 cai
I1l. HOA CHAT:

- Dung dcch chuaéd NaNO; 0,05N: hoa tan 1,232g NaNO, trong ni ot caé vagiinh
mi ¢ thamh 1.000mL.

- Dung dch KMnO,40,05N: caa 1,6g KMnO, + ni 6t catithamh 1 lit.

- Dung da&h FAS 0,05N: caa 19,607g Fe(NH4)2(S0,),.6H,0 + 20mL H,SO,4 fain
faé + nj 6c cafithamh 1.000mL

- NayC,04 0,05N: caa 3,350g Na,C,0, theén ni 6 caficho fuil.000mL (neé khoag
dugg FAS).

- Dung d&ch EDTA: cad 500mg muoa natri daih suaéti 22DTA + ni 6c caé thamh
100mL

- Acid sulfanilic: caa 0,6g acid sulfanilic + 70mL ni 6t noing Fednguoi + 20mL HCI
fain faé pha loafig thagh 100mL voi ni 6 caé

- Dung d&ch naphthylamine chlohydrate: caé 0,6g naphthylamine chlohydrate +
50mL ni 6c cad+ 1mL HCI fein faé + ni 6c cafthash 100mL. Pha duag ngay
hoaé gii @inhiet foéthag.

- Dung d&ch fpih acetate: cad 16,49 CH3;COONa hay 27,2g CH3;COONa.3H,0 +
ni 6c cahthamh 100mL.

Hieis chenh dung dach NaNO, 0,05N:

Cho vag binh thuy tinh codamaz50mL KMnO,4 0,05N vagbmL H,SO, fain raé, thetn
50mL dung dach NaNO, 0,05N. Laen maémag dung dcch bagg cach theén 10mL dung
déch FAS 0,05N (hoaé Na,C,04 0,05N). Kb¥'5 phut roi finh phaa li 6iig thi @ FAS (hoaé
Na,C,0,) voi dung dich KMnO,4 0,05N fea khi dung dach chuyea sang mag hoag nhai.
Tinh noag foécu@a dung dach 1o u tri &NaNO, bagg coag thi t:

(B>C)-(D*E)]*7

A = = mg/mL NaNO,
Trong foi
B: the&ich (mL) dung d@ch KMnO, fadumag
noig Foifi owig I§ 6iig KMnO4 (0,05N) -
mL FAS (hoaé Na,C,0,) faduag >
E:

nguyea chuaé rfoicu@ dung dach khi ((0,05N)
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F:

mL dung dach NaNO; dumg finh phaéa

Pha loafig dung dach NaNO, fadfi 6€ hieir chuaé thagh dung déach colham i 6iig 1mL
dung dech chi @ 0,0005mg N-NO; (= 0,5 ug N-NOy) baag cach lag 2mL dung di&ch fad
fi 0¢ hiei chuad ditred + ni 6c caéthamh 1 lit.

I11. THOC HANH

- Ne& mail coinhied chatld li ing vagmag, theén 2mL AI(OH)3 vag 100mL maii, fed
laédg vapphut, lo& boildp ni 6t qua loE fad tied.
- Chuaé bomail vaalung dech tham chieé foag thoia

STT 0 1 2 3 4 5
mL dd N-NO, chuaé 0 2,5 5 75 10 12,5
mL ni 6c cat 25 22,5 20 17,5 15 12,5
mL mai nj 6c 25
mL dd EDTA 0,5mL/ o&g
mL acid sulfanilic 0,5mL/ oég, Fd110 phut
mL naphthylamine 0,5mL/oAg
mL dd acetate 0,5mL/oég, 120 phut
C (ng) 0 1,25 2,5 3,75 5,0 6,25
C (mg/l) 0 0,05 0,1 0,15 0,2 0,25

- Theén vag maiu cac dung d&h theo fuing thi iti trong baing, sau moi laa theén dung
dcch phain § ing.
- Kb fpihag thu 6ibi 6t song A = 520 nm

23



Khoa Hoa Giao trinh thoc hanh Hoa moi tréng

BAI 8: NITROGEN — NITRATE

I.GIOI THIEU CHUNG:
1. Y nghta moi trédng:

Nitrate lagsaih phaén cu@a giai faii oxy hoa cao nhafitrong chu trinh cu@ nitrogen,
cufig lagyiai Fpaii quan troiig trong tied trinh oxy hoa sinh ho®. OUdp ni 6t mak thi dag
gap nitrate didaiig vetinhi ng foakhi trong ni 6t ngain math noag lar'colham 1§ 61ig cao.

Nguod ni 6c uoag colquainhiea nitrate thi 6@g gag beinh huyeésaé toditreiem. Do
foitrong nguoa ni 6t cap cho sinh hoa¥gidi hawi nitrate khoég vi 6¥'quaié mg/l.

2. Nguyen tac:

Phai § ing gii & nitrate vadrucine coimag vagg. Ci 6ag foémawg fi 6€ fb 6ibi 6¢ soing
A =410 nm. Toé fpéphain 0 ng gio & nitrate vaddorucine chau ahh hi 6ing rodret vag nhiei
li 6iig to@ ra trong quaitrinh phai o ing. Vi the&at chaéphai o ng fi 60 theén vag lad 1o 0T
vaauidimoi khoaing thopgian chinh xac. Noaig fpdacid vaghépgian phain i ing i 0T |§ &
choii feda® mag tofinhaéivagoé rfinh. Phi dng phap nay thich hop voi caini 6t ngo¥ vag
ni O¢ bied, voi ham i 6ig N-NO3 xap xz 0,1 - 2 mg/I.

3. Cac trd ngai:

Si Thiein diein cui tat nhaé oxy hoa colthedoar'tri goaag cach theén chaéphai i ing
orthotolidine. Troinga¥ bdi chlor di coithedbo loar bagg mot i diig sodium arsenite khi
chlor di khoag quai5 mg/l. Mot i 6g di sodium arsenite nholkhoég aihh hi 6ihg Feé
viet xat finh nitrate, ion Fe?*, Fe** vagVin*" sedgaft ahh hi 6hg nhe¥ nhi ng neé ham
li 6iig cat ion nag nhoihdn 1 mg/I thi aihh hi 6ing khoag Faing kea Troingai do nitrite gagt
ra khi N-NO3 < 0,5 mg/l fi 6 ngaé ngi & baag acid sulfanilic. Ham 1o 6ig chaéhi @ co
cao trong ni Ot thai cufig se@ag tréingar’cho viet xac Fnh nitrate.

Il. DUNG CU VA THIET B0

- Pipet ImL lcai - Bopcaosu 1 cai
- Pipet 10mL lcai - Kuakhuag 1 cai
- Pipet baa 25MI lcai - Gialf®@ag nghiein 1 cai
- OAg nghiein l1cai - Becher 1000ml 1 cai
- Binhtia lcai - Spectrometer 1 cai
- Becher 100mL 1 cai

I1l. HOA CHAT :

- Dung dach N-NOgs li u tri 6 - Dung d&ch H,SO, fain faé.

- Dung dah N-NOs chuaé
- Dung d&ch brucine - sulfanilic:

Dung dach NaCl 30%
Dung d&ch NaAsO2 0.5%
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- Dung dach N-NO3 1o u tri §1mL = 0,1mg N-NO3): Hoa tan 0,7218g KNO3 + nj 6t
catithamh 1 lit

- Dung dich N-NO;3 chuaé (ImL = 0,002mg = 2 ug N-NOs): Pha loadig 10mL dung
dcch Ii u tri vi & pha ditrea thamh 500mL fedollmL dung déch chuad = 2 pg N-
NOs.

- D
ung d&ch brucine - sulfanilic: Caé 1g brucine sulfate + 0,1g sulfanilic acid trong
70mL no 6¢ catinoing, theén 3mL HCI faim faé, laen laiih, pha loafig thagh 100mL.
Gii étrong chai fain mag 6050°C. Dung déich nag colmag hoing nhi ng khoég ahh
hi 6ing fed kefquaiphaa tich vaaoithe&dumg trong vaithaing (chulyi raéfoe khoag
dumg mieing Fedwt dung dich vag pipet).

- Dung d&ch H,SO, fain feé.

- Dung dach NaCl: hoa tan 300g NaCl vdi 1 lit ni 6t caé

- Dung dach NaAsO,: hoa tan 5,09 NaAsO, voi 1 it nj 6t caé

Chulyi NaAsO, raéfot khoag dumag mieing fedwit dung dach vag pipet
IV. THOC HANH:

- Neé& maii coichlorine, khi il 6wg chlor di nag bagg cach theén 1 giow'arsenite cho
moi 0,1mg Cl;, tred 50mL mail.
- Chuaa bodung dach tham chieé nhi sau:

STT 0 1 2 3 4 5 6
Thedich dd tham chieé 0 1 1 1 1 1 1
Thedich ni 6¢ cafi(mL) 2 1 1 1 1 1 1
Theéich maii ni 6¢ (mL) 2
Thedéich brucine (mL) 0,5
Theéich H,SO, (mL) 4
- Tr
ong loaroag nghiein khat, caé thai lag 4mL H,SO, fain faé cho vag ti mg oég.
- Th

at chinh xat, trich ly ImL dung dcch tham chiea cufig nhi ti @g 0oAg nghiein theo
Fuing so&hi it ) mg 0ég.

STT 1 2 3 4 5 6
Theéich dd N-NO3 chua (ml) 1 2 3 4 5 6
Thedéich ni 6t caf 9 8 7 6 5 4
C (ug) 2 | 4 6 8 | 10 | 12
C (mg/L) 02 (04 |06 |08 | 10 1,2

- Laé
¢ Pedl, Faktaficalvag tuikin hoaé hop giag trong bong toa Kb 10 phut.
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- Tr
ong théiggian FOT phai § ing hoam ta§ hut sain 5SmL nj 6c catvag loa¥ odg nghiein fad
dugg H,SO, tr 6€ Fou

- Sa
u 10 phut rot nhanh 5mL ni 6 cativag oAg nghiein, laé fed. Tiep tug fedrong boing
toétheén 20 phut no & cho phain i ing hoam toag.

- N
o0 fodhap thu A A =410 nm.

Chu y: Khi cho H,SO,4 vag neé chuad botri 6¢ vagot nhanh vag moi oég fi g
dung dach N-NO3 chuaé vagnail. Laé fedl cho ti ag oAg.
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BAI 9 : XAC NONH HAM LOONG SAT

I. GIOI THIEU CHUNG :
1. Y nghda moi tréong:

Ti daé con ngi 6fahain bie§ uoag ni 6t colchi & saésetkhoag gad tat hat' foavoi
si ¢ khoie. Ni 6c maésau khi loarboicaé 16 1 ihg thi ham 1o 6Wg saé it khi Fartéi 1 mg/l.
Rieag fpavoi ni 6¢ ngain vami ot thai sinh hoal; ham li 61ig saécolthedao hon raéinhied.
Nhi 6ig loat'ni 6 nhi thedhi tiep xut voi khoég khi sedrdineéd fut va@olmag vaag cam,
nguyeé nhaé lagdo Fe?* booxy hoa thagh Fe®" tad thagh nhi fig chakeftui di di daiig
keo. O(hhi fig Fied kiei ti hhiea vagH thag, toa Foicua quaitrinh oxy hoa thi 6@g xaly ra
chain vagaétrong ni 6t thi dmg toi tar di 6i daiig Fe®". Trong mo&tri dg pH < 6 vaeol
sug khi, Fe** colthedtom tai moi thdpgian. Toé Fioxy hoa sedtadg led khi trong moa
tri 6mg colpH > 6 , coimaécat chafoxy hoa hay do hoa¥ fbing cué vi sinh vai.

Saécoltrong nguoa ni 6c lasguyeé nhaé lam cho quaa ap bovamg sau khi giag lam
o&at fpaval baag si lvada® ra cac vefiodrea cat fpavai ham chi. Khi ham i 6g saéloin
hon 1 mg/l gagt ra votanh trong ni 6c vagzeamaé caim quan khoég the&chap nhan i 0.
Ngoapra caé saébam trea thamh oég dai laé ngay lam thay foali u li 0ig vadaé oag dai
cu@a heithoag phaa phoéni 6c. Chinh vi nhi éig lyido trea nea tieé chuaé Viet Nam rfaéra
cho ni 6t si iduiig trong sinh hoa¥colham | diig Fe toAg < 1,5 mg/l vaani ot si iduiig cho
af uoag phai colham li 6iig Fe*" < 0,3 mg/L. Rbavdi moi soangash coig nghiep, tieé
chuaé cho phep saécoitrong ni oc cap cho sain xuaffozhoi radnghieén ngaénhi Foévoi
coag ngheidet nhuoim thi ham li diig Fe toAg < 0,1 mg/I.

P [ 11 -

Saétrong dung déch 7 6 khi ithash daiig Fe?* (tan trong ni 6t) badg cath fn sod
trong moa tri 6@y acid vaghidroxylamine sau Fbi Fe?* ta® phit col mag voi 1.10-
phenanthroline 6ipH 3,0 - 3,3. Moi nguyed ti | Fe?* sedkef hop voi ba phaa ti i cua
phenanthroline ta® thamh phi £ chaécoimag foicam. Ci 6mg foémaa tuaé theo fnh lual
Lambert-Beer vagphuithuot vag pH. Phah i hg sedfa¥ toa foéci € far khi pH cué moa
tri 6mg naen trong khoahg 2,9 - 3,5 vagsi ( dumig moi i 6ig thi @ phenanthroline. Cat
phi 6ng trinh phai § ing nhi sau:

Fe(OH); + 3H" — Fe** + H,0

4Fe® +2 NH, — 4Fe*" + N,O + H,0 + 4 H'

NN

N
+Fe2+—> \/I/\ Fe/;%
\«i»e/

(mag cam D)
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Phi 6ng phap phenanthroline coithexat finh ham li diig saécao nhatilad mg/I.
3. Trod ngai:

Nhi g chaé oxy hoa maiith nhi cyanide, nitrite vagphosphates (polyphosphate
maiih hon orthophosphate), chromium, zine véi ham i 6iig 16in hon saé 10 laa, cobalt,
copper 16n hon 5 mg/l vamiken 16n hdn 2 mg/l fed gag ahh hi ding Fed ke qualphaéd
tich. Bismush, cadmium, mercury, molybdate vagsilver keé tu@a voi phenanthroline.
Trong quaitrinh thi € hie thi nghiein, bi 6c fun so@vdi acid nhaén chuyea polyphosphate
thamh orthophosphate, loarbojainh hi 0ing cu@ nitrite vaecyanide. Theén moti li 0iig thi a
phenanthroline fedoat boinhi g sai sodgaf ra bdi cat chatioxy hoa maiih vaga® phi ¢
vOi mot sodon kim loat'colitrong dung dach. Neé ham li d#ig cac ion kim loatr’ qualcao,
cad phai si iduiig phi 6ng phap trich ly.

Ne& mail coimam hay chaéhi @ co, xi ilyimail bagg cach fun sodamail nhieai gidéavoi
acid HCI 1 : 1 trong coé colquai baag silica, st (hay platinum. Khi mai caii, fofinhey
phad tro com lar i 6€ hoa tan baag acid. Nea ham 1o 6iig chaéhi & c6 quaicao, bi 6¢ phaé
huy sedi 0 thi @ hieh giai fpaim trich ly.

I1. DUNG CU VA THIET B0

Nhaén loar boisaé bam trea thamh duiig cuicaa phai ri & tatcalduiig cuithuy tinh
baag HCI fain feé, trang larbaag ni 6c cattri 6¢ khi si iduirg.
I11. HOA CHAT

- HCI

- NH,OH.HCI 10%

- (NH4C;H30,)

- Dung d&ch Phenanthroline 0,1%
- Dung d&ch 1§ u tri 6Saé

- Dung dcch Saé(ll) chuaé

Cah pha dung déch:

1. Hydrochloric acid (HCI) fin faé.

2. Dung dach Hydroxylamine 10%:

3. Dung da&ch fein Ammonium acetate (NH4C,H30;): hoa tan 2509 NH4C,H30, trong
150mL n{ 6c catthedn 700mL acid acetic (CH3COOH) fain feé. Laé fed.

4. Dung dah Phenanthroline: Hoa tan 100mg 1.10-phenanthroline monohydrate
(C12HgN,.H,0) trong 100mL ni 6t cad khuagt vaagia nhiet toi 80°C. Khoag fi 68
fun soé Theén 2 gio¥acid HCI fein feé, khuag fea fea khi tan hoaw toas. Khoég
si i duiig dung dcch khi colmag fen

5. Dung dch I u tri 6 Sa& Cho ti g 20mL H,SO, fain faé vag 50mL nj 6c caé
vagthetn vag 1,404g Fe(NH,)»(SO,4),.6H,0. Sau khi dung d&ch foag nhag
theén ti mg gio¥ KMnO, cho fea khi xuaé hieih mag hoag nha¥ khoag roé
Ninh mi ¢ thagh 1.000mL voi ni 6 caé(1mL = 200 ug Fe)

6.  Dung ddch chuad: pha tri 6¢ khi si (duiig

28



Khoa Hoa Giao trinh thoc hanh Hoa moi tréng

o Lay 50mL dung dcch 1o u tri Gaécho vag binh finh mi ¢ 1.000mL, theén nj 6c
caétdi vagh fmh mi ¢ (ImL = 10,00 ug Fe).

o Lag 5mL dung dcch 1§ u tri &saé cho vag binh finh mi ¢ 1000mL, theén nj 6t
caétdi vagh finh mj ¢ (ImL = 1,00 ug Fe).

IV. THOC HANH:

Maii phai i 6 chi @& trong chai thuy tinh .

1.

Xat rinh saétoég coing (FeTC):

Maii phai fi 6% acid hoa pH < 2 tri 6¢ khi phaa tich, lag 50mL maii cho vag erlen.
Neé the&ich mais coiham li g saécao hon 1 mg. Si iduiig mot i diig mail it hon
vagha loadig thagh 50mL. Theén 2mL HCI rain feé vadmL NH,OH.HCI.

Theén vaiviea bi thuly tinh vag erlen, fun so@fea khi the&ich com 15 -20mL (neé
mail caii cho vag 2mL HCI faim faé vaddmL nj ot ca§).

Lam nguoi dinhiet foiphomg, chuyea dung dich vae binh finh mi ¢ 100mL. Theén
10mL dung dach feim NH3C,H30, vagimL dung dach phenanthroline. Cho ni 6t caé
toi vagh finh mi ¢ vadaé fea, fedyed khoaing 10 - 15 phut cho ci 6mg fpimam Fair
ci € farvagoa finh. Do fbihag thu tred may spectrophotometer 6iibi 6¢ soing 510
nm.

Xat finh saéhoa tan (FeHT):

Ngay sau khi lagt maii, lo& maii bagg giag lo€ coifi 6ag kinh 0,45 um, ni 6¢ sau lo€

i 0 acid ho@ voi tz leilmL HCI fain faé/100mL mail. Toég ham li diig saéhoa tan 7 0€
xac Ftnh nhi trong phaa treé

3. Xat ftnh saéhai (Fe *): ----

- Viet xac rfinh Fe2+ phai thi @ hiein tarvotri lag maii boi vi colsi thay Foatz leigii &
Fe2+ vade3+ theo thogian. Ne&at finh Fe2+, acid hoa maii theo tz lei2mL HCI
fain e/ 100mL mail taithoafieén lag mail.

- Lag 50mL madi fedfii 6 acid hoa, theén 10mL dung d&ch fein NHAC2H302 vag
4mL phenanthroline, laé fea. Laé fea thagh 100mL voi ni 0t caf fedyed khoaing
10 -15 phut, sao foifo fbihap thu A tred may spectrophotometer 6ibi 6t soing 510
nm.

4.  Cach thamh lap i 6mg chuaé:

Si iduiig dung dcch chuad coinomg FpalmL = 10 pg Fe
Pha loardung dach chuaé saénhi sau:
STT 0 1 2 3 4 5
V dung dcach chuaa (ml) 0 2 4 6 8 10
V nj 6t caé(ml) 50 48 46 44 42 40
V HCI fain faé (ml) 2
V dd fein NH,OH.HCI (ml) 1
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STT 0 1 2 3 4 5

Nun soéicho tdi khi the&ich dung déch com khoaihg 10 +15mL feéguoi chuyeé vag binh
finh mi ¢ 100mL

V dd NH3C,H30;, (ml) 10

V dd phenanthroline (ml) 4

Ninh mi & thagh 100mL bagg ni 0t caé Laé fedyed 10 +15 phut vad fpihag thu.

C ug 0 20 40 60 80 100
C mgl/l 0 0,2 0,4 0,6 0,8 1,0

Neé mail bo fuT colmam, thay vi si (duiig ni 6c catilam mail traég, si iduiig chinh
mail lamn mab tradg vaaxi (lyimadl qua taécalcac b 6t nhi trong qualtrinh thi & hiei
nhi ng khoég cho phenanthroline.
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BAI 10: XAC NONH HAM LOONG OXY HOA TAN
(DISSOLVE OXYGEN)

I. GIOI THIEU CHUNG:
1. 'Y nghéa moi trédng:

DO (oxy hoa tan) lagyed to&at Finh si ithay fbéoxy trong nguod ni 6. Nag laahs
tieél quan troiig nhaéllied quan red viet kieén soat odnhiein domg chay. Ngoaira DO com
lago soikieén tra BOD nhaén fainh gialmi ¢ o&hiein cu@é ni 6t thai sinh hoaw'vaai 6¢ thai
coag nghiep.

Ta#calcac qualtrinh x§ ilylhieé khi phuithuot vag si thiei diein cué DO trong ni ot
thai, viet xat finh DO khoag the&hied vi foilaghi 6ng tiei kieén soat toé fpisut khi fea
bab faim Fuili 6wig DO thich hd® cho vi sinh vai hieé khi phat trieé.

DO cufig lagrea toguan tromg trong si 1aé moma saéthep, faé biei ladrong heithoég
cap ni 6c lodnoi.

2. Nguyen tac:

Phi 6ng phap Winkler cai tiea di @ treé si 1xy hoa Mn?* thagh Mn** bdi Ii 61ig oxy
hoa tan trong nb 6
1. Neé khoég coioxy hien died, ke&tu Mn(OH), coimaa tradg.
Mn?* + 2 OH" —  Mn(OH),
(tuia traag) (@D)
2. Ne# mail coloxy, mot phan Mn®* booxy hoi thash Mn**, ke&tui colmag nad.
Mn®** +20H +% 0, — MnO;+ H,0
)
Hoaé Mn(OH)z +1% 0, —  MnO; + H,O
®3)

Mn** coikhainaég khi 01" thah 1, t Tdo trong moatri 6mg acid. Nhi vay I 6iig 1,
fi 0€ giai phoing ti 6ng fi 6ng Vvoi i 6iig oxy hoa tan colitrong mo&tri 6ag nb doc. L Oiig
lod nayg i 0 xat finh theo phi 6ng phap chuaé foibaag thiosulfate voi chz tho hoatinh
bot.

MnO,+21"+ 4H -
Mn?* + I + 2 H,0
(4)

2NaS,0;3 + I, >  NaS,0¢ + 2 Nal (khoag mam)
()

Phi 6ng phap Winkler bogidi haii bdi cac tac nhaé oxy hoa khat nhi nitrite, saé
cat tat nhaa nay cuidg coithedoxy hoa 2 I” — |, fi a fea viet naAg cao trosodket qual
Ngi 0% lav'tac nhaa khi inhi Fe®", sulfite, sulfide, oxy hoa I, — 2 I sedam thap giaitrd
ketqual

Nbé biet ion nitrite lagmoi trong nhi ig chafithai ngaé troithi 6@g gap, noikhoag
oxy hoa Mn?* song khi moatri 6@g coliodide vaacid, NO; nolsetoxy hoi 2 I" — Iz, N2O;
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ta® thamh ti gohain o ihg laFbooxy hoa boi oxy khoag khi qua maéthoaing dung dich fe&ho
la'NO,:

2NO, +2 1 +4H" — I
+ N,0O, + 2 H,0
(6)
Vag N,O, +% O, + H,O — 2
NO, + 2 H*

)

Do folkhi coiNO,™ trong maii, fieén keithuc khoag theaxay ra binh thi 6@g khi col
si biea roélied tug t 2 I — I, vamgi 0€ lat

Nedkhaé phug nhi 6€ fieén tred phi 6ng phap Winkler cai tied badg cath: trong
dung dcch iodide kiein fi 6@ theén mot 1o 6iig nholsodium azide:

NaNsz + H* - HN; + Na*

8

HN3 + NO, + H* —> N, + N,O + H,O
)

Theo tied trinh nag NO, boloarhan.
3. Cac tr6 ngai:
Cat chatlb 1o hg, mag.

Il. DUNG CU VA THIET BO:

- Chai BOD loar300mi 1 cai - Buret 25ml 1 cai
- Pipet 10ml 3 cai - OAg fong 100ml 1 cai
- Pipet 50ml 1 cai - Becher 250ml 1 cai
- Binh tia 1 cai - Bop cao su 1 cai
I1l. HOA CHAT:

Dung dich Mn?* bad hoa - Dung dé&ch Mn?* bab hoa

Dung dé&h hodtinh boi 1% - Dung d&ch chuaé NayS;03 0,025N

AXit H3PO4 m
Cah pha dung dcch:

- Dung dich Mn®* bad hoa: Ned si iduiig MnCl,.4H,0 thi cach pha nhi sau: hoa tan
300 gam MnCl,.4H,0 trong khoaing 300ml ni 6t ca (fun noing cho Fea khi tan
hef), fednguoi roi chuyeé vag binh finh mi ¢ 500ml, dumg ni 6t caé fnh mi ¢ toi
vagh. Hoa tan 160gam NaOH trong 150ml nj 6t cag lam laiih. Hoa tan 300g Nal
(hoaé 2869 KI) trong 200ml nj 6c cad Hoa tan 5gam NaNj trong 50ml ni 6¢ caé
Troin ba dung d&ch nag vagheén nj 6c caétdi vagh finh mi ¢ cu binh 500ml. Ne&
colkettuid naé thi phai lo® boilbaag giag log baég xanh.

- Dung dcch hodtinh boi 1%, axit H3PO,4 i

- Dung dach chuaé Na,S,03; 0,025N: Hoa tan 6.205gam Na,S,035H,0 vag 900ml
n 6¢ cafi+ 0,1gam Na,COs + 10ml isobutanol + ni 6¢ caétdi vagh 1000ml. Chuaé
lai'nong Foddung dach nay tri 6 khi sf iduiig nhi sau:

Hiedl chuaé dung dich NayS,0s:
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Theén vag binh non 2ml dung dach KIO3 0,005M (caé 1,070gam KIO3 + ni 6c caé

bagg 1 lit) + 0,2gam Kl + 20ml ni 6¢ cad+ 1ml HCI 1M. Laé fed vaechuad bagg dung
dach chuaé NayS,03 Vi @ pha toi mam vamg rom, theén 3 giol hoatinh bot 1%, tieg tu€
chuaa ti mg gio¥' Na,S,0; Fea khi dung dich maémag xanh, lap lar2 lan vadag kequal

trung binh. Noag fbécuia Na,S,03 fi 6€ tinh theo coég thi ¢ :

_ AB.6
C=2p—

Trong ol - A, B laghedich vasmoag fodmol/l cui K10z (ml).

- D,C lagthedtich vaenoing foimol/l cua Na,S,03; 6 lagsodri 6ng li oiig cuia
KIOs.

IV. THOC HANH:

Lag mais fay vag chai DO, fay nut ga¥ boiphaa treé ra, V = 300mL, khoag i 6T
redot’khi bam xung quanh thagh chai.
Moinut lad 16 6¥'theén vag beé di 6i ma&thoaing maii:

. 2
mL MnSO,4
. 2

mL azide kiein
Nay nui chai, laé fed it nha&i20 giag.
Nedyea khi ketitua ladg hoam toam, laé fed chai theén moi lai ni &.
Nbvkefitui ladg yed, cad thain mdinut, then 2mL H,SO, fain faé.
Nbi nut, ri & chai di 6i voni 6t, FaD chai hoa tan hoas toad keéitua.
Rot boi97mL dung dcch, fnh phaé li 6Wg mak com la¥ baag dung dich Na,S,03
0,025N voi che thohodtinh boi. Hodtinh boi chz fi 6 theén khi maa vamg dung dach
com thai nhat.
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BAI 11 :NHU CAU OXY SINH HOA
(BIOCHEMICAL OXYGEN DEMAND)

I. GIOI THIEU CHUNG:
1. Y nghta moi trodng:

BOD i 0¢€ si idulig roing radtrong ky&huai moatri 6@g. Noilaghz tied xat finh mi ¢
foiodnhiein cui ni Ot thai sinh hoa'vagoag nghiep qua ch: soéoxy dumg fe&khoaing hoa
cat chahi @ cd. Ngoaira BOD com lagmot trong nhi g ch tieé quan troiig nhaéfedieén
soat o&nhiein domg chaly.

BOD cow lie quan fea viet f Ii 6iig oxy tie@ thuo vi sinh vai khi phaé huy chaé
hi @ c6 coltrong ni 6t thai. Do fIBOD com i 68 i hg duiig Fed oc li 6Wig coAg suahcat
codag trinh x{ llyisinh ho® cufig nhi Fanh gialhieil quaicuié cat coag trinh ol
2. Nguyen tac:

Si iduwig loawchai DO f&é biet coithe&ich 300mL, cho maii vag fay chai. Kb ham
o 6ig oxy hoa tan (DO) ban fadl vasau 5 ngag uidinhiei Fi20°C. Li 61ig oxy cheah leth
do vi sinh vat sj iduiig chinh ladBBOD.

Vi sinh vat nitrate hoa sedi (duiig oxy redoxy hoa nitd NH3 thagh NO»- vadNOs-,
do fbicoithedam thieé huwoxy hoa tan trong ni 6t dai feé viet o BOD khoag com
chinh xat.

Il. DUNG CU VA THIET BO:

- Chai DO 4 cai - Buret 25ml 1 cai
- Pipet 10ml 3 cai - OAg fong 100ml 1 cai
- Bop cao su 1 cai - Becher 250ml 1 cai
- Binh tia 1 cai -Tulfied nhiet BOD 6i20°C + 1°C 1 cai
- May sut khi oxy 1 cai - May pH kea 1 cai
I1l. HOA CHAT:

- Dung d&ch feim Phosphate - Dung d&ch MgSO,

- Dung d&h H,SO4 1IN - Dung d&ch CaCl,

- Dung d&h NaOH 1N - Dung dach FeCl;

- Dung dcch Sulfide natri - Dung dcch acid Glutamic

- Dung d&ch ammonium chloride

Cach pha dung dcch:

- Dung da&h fein Phosphate (phosphate buffer solution): hoa tan 8,59 KH,POy;
21,759 K,HPO,; 33,49 Na,HPO,.7H,0 vadl,7g NH4CI trong 500mL ni 6 caé vag
finh mi ¢ thagh 1 lit.

- Dung da&h MgSO, (magnesium sulfate solution): hoa tan 22,59 MgS04.7H,0
trong ni 6t cag Anh m{ ¢ thamh 1 lit.
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Dung dach CaCly: hoa tan 27,59 CaCl, trong ni 6c cag finh mi ¢ thagh 1 lit.

Dung dach FeCljs (feric chloride solution): hoa tan 0,225g FeCl3.6H,0 trong ni ot
ca§ finh m ¢ thamh 1 lit.

Dung d&h H,SO,4 1N hoaé NaOH 1N:

Dung d&ch Sulfide natri: hoa tan 1,575g Na,SOs trong 1 lit ni 6¢ caé

Dung d&ch acid Glutami (glucose - glutamic acid solution): sag glucose vag
glutamic acid trong 1 gidgdinhiei Fpa103°C. thefn 150mg glutamic acid vag ni o¢
ca@ivagha thagh 1 lit.

Dung d&ch ammonium chloride: hoa tan 1,15g NH,CI trong ni 6¢ ca chenh pH =
7,2 baAg NaOH vagha loafig thamh 1 lit. Dung dach chi @ 0,3mg N/ml.

IV. THOC HANH:

a

. Chuan b n6é6c pha loang:

Ni 6t pha loafig fi 6 pha chedaag cach theén moi 1mL cac dung dich phosphate,

MgSO., CaCl,, FeCls, cho moi Iit ni 6t caibab hoa oxy vagit ®i20°C + 1°C (ni 6t pha
loafig nayg i 0 sug khihdn 2 giop

b

. X0 ly mau:

Nea colfpikiein hoaé fpdacid thi mail phai fi 6@ trung hoa fed pH khoaihg 6,5 -

7,5 baag H,SO4 hoaé NaOH.

Ne& maii colham li 6iig chlor di Faing keatheén 1mL acid acetic 1 : 1 hay H,SO;4 1:

50 trong 1 lit mai, sau Foitiep tut theén, sau Foitiep tut thedn 10mL Kl 10% roi

finh phaé baag Na,S,03 0,025M feakhi dung dach tréithamh khoag maa.

Ky@huat pha loafig maii xi (lyitheo tyiledfeanghosau:
0,1% - 1%
cho ni 6t thai coag nghiep nhieim baé naég.
1% -55
cho ni 6t uoég chi a xi ilylhoaé fadaég.
5% - 25%
cho domg chay qua quaitrinh oxy hoa.
25% - 100%
cho cat domg soég oanhieim (nhain ni 6c thai).

Hay di @ theo ketiquaikieén nhu caal oxy hoalhot:

Kegqua xac fnh r‘rﬁg;iy hoa theo KMNO4 | o 4 6ic thai pha cho Fui1000ml,ml
15 250-150
15- 40 100- 75
40- 60 50 - 40
60 - 120 30- 20
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120 - 240 15-10

240 - 360 10

c. Nonh phan 166ng oxy hoa tan:

Chie&ni 0t pha loafig vag hai chai. Cho mak vag moi chai bagag cach nhuing pipet
XUOAg Fay chai thalti @i email vag chai cho rfeé khi fat'thedich caa si iduiig, lag
nhanh pipet ra khoi chai fay nhanh nut lar (khoag fi 6 coibow’khi). Mot chai fay
kin Ffedul5 ngay (DOs) vaemoti chai fedfinh phaa ti ¢ thi (DOg). Chai uitrong tuidl
20°C fay kypniedn badg ni 6t moig tre@ choiloe cui mieng chai (Ii u yifeds o1ig
ni 6c nay khoag bocai hed).

Ntnh 15 8ig oxy cui ni ot dumg Fedpha loafig. Lag ni 6t Fathad hoaaxy vag 2 chai

nut nhaim 250ml (dumg oAg xiphong fi a ni 6c vag fay chai khoag i 6€ fedbo¥

khi).

o Chai thi inhaé fem finh ludiig oxy. Ke&iquéa finh i 6ig chai thi inha&tinh ra
mg/l sedagDO;

o Chai thi thai git ilaf6inhiet F0420°C vadranh anh sang. Sau 5 ngag (10,15,20
nay tuy theo ye@ caél nghiea ci ) fem fnh 1 6iig oxy cu@ chai thi ihai, cho
kefiqua DOs

Hiedl sodii & cho bietl 6iig oxy tied thusau 5 ngag cu@a ni 6¢ dumg Feéha loadg.

Lo ding oxy nay khoég fi 6@ qua 0,5 mg/I.

Ntnh Ii 61ig oxy cuia nb Ot thai fadpha loafig: Lag ni ot thai fadha loafig bagg ni 6C

bad hoa oxy vag hai chai nut nhaim dung tich 250 ml.

o Chai thi inhaé fem finh lubiig oxy. Keiquié finh 1o 6iig chai thi inhaétinh ra
mg/l sedagDO;.

o Chai thi lhai gif ilaidinhiet Fp420°C vadranh ahh sang. Sau 5 ngay (10, 15,
20 nay tuy theo ye@ cad nghiea cb ) fem finh 1§ 6#ig oxy cu@ chai th ihai,
cho keéqua DOs.

36



Khoa Hoa Giao trinh thoc hanh Hoa moi tréng

Bai 12 : NHU CAU OXY HOA HOC
(CHEMICAL OXYGEN DEMAND)

I. GIOI THIEU CHUNG:
1. Y nghta moi troong:
COD lagnot trong nhi @ig chz tie@ faé tri ng dumg fediedn tra oanhiein cua nguon
ni oc thai vaai 6 mag faé biet lacac coag trinh xj ilyin oc thai.
2. Nguyen tac:

Haal hefitaécaicat chaéhi G c6 fed bophaé huy khi fun soéitrong hoi héj cromic
va@cid sulfuric:
CnHaOp + cCrO7% + 8¢ H" + n CO, + (a + 8¢) H,0 + 2¢ Cr**

@
)
Vi c=2/3n+al6- b/3
Li 6wg potassium dicromate bie&tri 6t sedyiain ti 6ng i ing voi 1 61g chathi @ co col
trong mail. LioOWig dicromate di sed fi 08 finh phad badg dung ddach chuaé
Fe(NH,4)2(SO4)3 vadi 6ig chaéhi @ cd booxy hoa sedinh ra baag li diig oxy ti 6ng i dng
qua CrO;* bokhi  li 6iig oxy ti 6ng Fi 6ng nag chinh lagCOD.

3. Cac anh hoong:

Cat hop chatbeo thanhg, hydrocarbon nhaéd thdm vagpycrdine khoag bo oxy hoa.
Khi theén Ag,SO, vag lam cha@ixuc tac, cac héjp chadbeb magh thang booxy hoa ded
damg hon, nhi ng ba& dedphai o ing voi cac ion holhalogen ta® keétua vagchaénayg cufig
coithedooxy hoa mot phaa.

Khi coikefitua halogen, cho theén 1g Hg,SO, vag 50mL maii sao cho tyileiHg,SO,4
: CI" khoaing 10 : 1 . Tuy nhiea coithedi iduiig 1 Ii 6ig nholhon..

H922+ + 2CI" = H920I2

Vi nitrite cufig lagmoi chaé khi ineé phain i ng voi K,Cr,O7 trong modatri d@g axit
lam aihh hi 6ihg Fed viet xac finh COD nhi ng aihh hi 6ing nag cudig khoag faing kednea
colthedoiqua.

Il. DUNG CU VA THIET BO:

- Pipet 25mL --- - Binhcauicod
- OAg fong 100mL 1 cai map100mL
- Buret 25mL 1 cai 1 cai
- Bopcaosu 1 cai - Heithoég chi ng
- Binhtia 1 cai cathoagliu 1
- OAg nghiein colnut vaé kich thi 6t cai

- Erlen 125mL

2 cai

37



Khoa Hoa Giao trinh thoc hanh Hoa moi tréng

- Gialfbioag
nghieim
1 cai

- Tulsag
1 cai

I1l. HOA CHAT:
Acid sulfuric (sulfuric acid reagent) - Dung dach chuaé K,Cr,07 0,1N
Chz thomag Feroin - Dung dcch chuaé K,Cr,07 0,25N
Dung d&ch Ferrous ammonium - Dung d&ch ferrous Ammonium slufate
slufate (FAS) 0,10M (FAS) 0,025N
Dung d&ch Potassium hydrogen - Acid Sulfanilic
phthalate chuaé (KHP):

Catch pha dung dcch:

Dung déch chuaé K,Cr,07 0,1N: Hoa tan 4,913g K,Cr,0; (sagt 61105°C trong 2 giop
trong 500mL ni 6c cad theén vag 167mL H,SO, fain faé vad33,3g Hy.SO, khuag

tan fednguoi fea nhiet foiphomg, inh mi ¢ thagh 1.000mL.

Dung déch chuad K,Cr,0; 0,25N: Hoa tan 1,2259g K,Cr,0; (sa§t 61105°C trong 2

gidptrong ni 6t cativadinh mj ¢ thagh 1.000mL

Acid sulfuric (sulfuric acid reagent): Caa 5,59 Ag.SO, trong 1 kg H,SO, fain faé

(1 lit = 1,84 kg), redl-2 ngag cho hoa tan hoawm toam Ag,SO;,.

Chg tho mag feroin: Hoa tan hoam toam 1,485g 1-10 phenanthroline monohydrate

vagheén 0,925g muoé&Mohr trong ni 6¢ caivagtnh mi ¢ thagh 100mL (khi hai cha&
nay troi laih vOi nhau thi dung dach chz thosedan hoam toaa vagolmaga ).

Dung d&h ferrous ammonium slufate (FAS) 0,10M: Hoa tan 39,2¢g

Fe(NH,)2(S04),.6H,0 trong moti it ni 6c cag theén vag 20mL H,SO, fain faé, lam

laiih vagnh mi ¢ thamh 1 lit.

Dung dah ferrous ammonium slufate (FAS) 0,025N: Hoa tan 9,8g

Fe(NH,)2(S04),.6H,0 trong moti it ni 6c cag theén vag 20mL H,SO, fain faé, lam

laiih vaginh mi{ ¢ thaah 1 lit.

Acid sulfanilic : si iduiig neé nhi ainh hi 6ing cu@ nitrite Ffaing kea

Dung déch potassium hydrogen phthalate chuaé (KHP): Hoa tan 425mg potassium

hydrogen phthalate (HOOCCCOOK) sagt kho&inhiei fbi120°C trong 2 gidgthedn

ni 6c caéthamh 1 lit. Dung dach nag (KHP) coiCOD = 1,176mg O,/mg hay 500 ug

O,/ml. Dung déch nay tri daiih vagé finh trong 3 thang. Ninh phaé FAS: choi thed
tich mail vadhoa chatsi idumg.

Tz ledthedich mail vadoa chafidugg trong phaa tich COD

OAg nghiein Thedich maii | Dung dach K,Cr,04 H,S04 Toag thedich

dxl) (ml) (ml) reagent (ml) (ml)
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16 x 100 mm 2,5 1,5 3,5 75

20 x 150 mm 5,0 3,0 7,0 15,0

25 x 150 mm 10,0 6,0 14,0 30,0

OAg chuad 10mL 2,5 2,5 3,5 75
I11. THOC HANH:

1. Phobdng phap fiun kin (v6i mau COD > 50 mg/l)

- Ri & sagh oAg nghieim colnut vaé kin voi H,SO4 20% tri 6t khi si iduiig. Choi thea
tich mail vagheaich hoa chaidumg ti 6ng i ing theo baing 2.1.

- Cho mail vag oag nghiein, theén dung dach K,Cr,O; 0,1N vag caé than theén
H,SO, reagent vag baag cach cho acid chay dog thamh beé trong cua oag nghiein.

- Nbj nut vaé ngay, laé kydnhiedr lai (cad thai vi phaih i ng phat nhiei), faé oag
nghiein vag rodnox vaaho vag losag 150°C trong 2 giog

- Neénguoi feé nhiei foiphomg, cho dung déich vag erlen theén 0,05 - 0,1mL (1 - 2
giol) chz thoferoin vaginh phaé baag FAS 0,10M.

- Khi maii chuyea ti axanh Iu€ sang naé rolinhai'thi ngi ag chuaé fpi Lamn hai mail
tradg voi ni 6t ca(mail 0 vagnail B).

2. Phoong phap fiun (véi mau co COD < 50 mg/l)

- Lag 50 hoaé 100mL cho vag binh caé nut magtheén 0,19 Hg,SO,4 vagvaiviea bi
thuly tinh.
- Caa than theén 5,0mL H,SO, reagent fay kin vadaé rfea cho Hg,SO, tan ra (nea
raétrong moatri 6@g laiih tranh fedhi dg chaéhi @ co coltheday hoi).
- Theén 25,0mL K,Cr,07 0,025N vag laé fedl, sau fbinoavdi heithoag fun hoaa Ii u.
- Theén 70mL H,SO,4 reagent com lai'qua pheil cua cua heéthoag hoam lb u, laé Fedl.
- Nun hoaw li u trong hai gidgfeénguoi vagi & oag hoaa Ii u bagg ni 6t ca§ Feénguoi
0inhiet foiphorg.
- Ninh phaa Ii 61ig K,Cr,0- thi & badg FAS 0,025N vdi 2 - 3 gio¥che thoferoin.
i
Ghi chui
- Phb dng phap fun kin duag K,Cr,O; 0,1N vadAS 0,1N.
- Phi 6ng phap fun hag I u duag K,Cr,07 0,025N vagAS 0,025N,
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Bai 13 : XAC NONH TONG KIM LOAI NANG

I. GI0I THIEU CHUNG:
1. Y nghéa moi trédng:

Kim loak' naég coutrong ni 6c laedo si tich tuilaé dagcua ti Thhieé cuag voi nhi fig
hoa¥ fping cué con ngi 6 Ham 1§ 61g kim loat'trong ni 6¢ coitat hai’xaé foévdi cat qual
trinh sah xuaécufig nhi Foavoi si ¢ khoie con ngb o
2. Nguyen tac:

Ditizon lagmoi thuoé thi ihi @ c6 colkhainaég ta® phi ¢ voi raénhiea kim loai naég
Faé biet la?®b®. Phi t cui cat ion kim loainaég khoitan trong ni 6& nhi ng raideitan vag
tan nhieds trong cat dung mo@hi & cd nhi CHCI; hoaé CCl, vadeé biet lagac phi ¢ nag
colmag hag thu trong vugg VIS. Vi vay ni 6igta chieticac phi ¢ cu@ ditizon voi catc kim
loar'naég baag dung moéhi @ cé roi fo tri @ tie@ mai foidquang 6ibi 6 soing 520nm, ti @i
suy ra ham lo 6#ig cu@a chuing. Vi dugg dung chuaé fe&o sahh laghi nea toag ham li oiig
kim loat' nagég thi 6mg quy veaham li 6iig chi. Phi 6ng phap nayg com i 6€ goi lagohi 6ng
phap chietitraé quang.

3. Cac trd ngai:

Ham |i 6iig chaérad 10 Ii ng vadham li 6wg chaéhi & c6 cao laanoi troinga¥cho phep
xac Fnh.

Il. DUNG CU VA THIET BO:

- Pheii chietloan125mL 2 cai - Pipet 10 ml 1 cai.
- Binh finh mi ¢ 25ml 2 cai - Pipet baa 100ml 1 cai
- 0Ag nholgio¥ 1 cai - Bopcaosu 1 cai
- Oag fong 100ml 1 cai - Spectrophotometer 1 cai
I1l. HOA CHAT:
Dung dcch:

- CHClz tinh khiea - NH;3 25%, NH3 10%.

- Chg thothymol xanh - Dung dach Amonicitrat 50%

- Dung déch Pb?* chuad 100ppm - Dung dcch Ditizon 200ppm

Cach pha dung dcch:

- Dung déch Pb?* chuaé 100ppm: hoa tan 0.1599g Pb(NO3), loai TKPT trong 200ml
ni 6c cad+ 10ml HNO3; A sau foitheén n 6c ca@tdi vagh fnh mi ¢ 1000ml. Khi
dugg thi pha loafig 10 laa Fe&oldung dach 10ppm.

- Dung dcch Ditizon 200ppm: hoa tan 20mg ditizon trong 20ml CHCI 3 trong coé nhoj
log, thu d&ch lo€ vag phedi chieiloar 250ml, ri @& coé 2 laim, moi lan 5ml CHCls.
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Theén tiep 50ml NH,OH (1:99), laé 1 phut, fedyea chogphaa 16p, chuyea 16p hi @
cb sang pheis chietikhat (pheil phai khodsagagh), git darldp ni 6c mawa ol Ri & lal
ni & 16p ho & cd6 baag NH,OH (1:99), boilép hi & cd, nhap ni ot ri & vae pheil Fad,
theén ti mg giowHCI (1:1) cho feé khi dung dich maémag fbicam, chieaditizon 3
lan, moi lain 20ml CHClI3, gop cat phaa chievag binh finh mi ¢ 100ml, cuoécugag
theén CHCI; tdi vagh finh mi ¢, khi dugg lag dung dich nag pha loadig 10 laa.

IV. THOC HANH:

Chuaé bo2 pheii chiefiloat 125ml, fadagt khodvamagh, i 6¢ fanh daé laahuad vag
mail.

Cho vag pheii chuaé 4ml dung déich Pb?* chuaé 10ppm + 10 ml ni 6t caé Theén vag
10ml amonicitrat 50%.

Chanh t) mg giot'NH3; 25% fea pH = 7 - 8, thefn 2 gio¥ thymol xanh sau folduag
NH3 10% chznh fea dung ddch ti evamg chuyea sang thoaing xanh lagi 6. Cho vag
moi pheis 5ml dung dcch ditizon 20ppm, Fay nap, laé maiih 30 giag, chddach I6p.
Chietiphai hi & c6 vag binh finh mi ¢ 25ml (khodvagsagh). Khi chie§ khoég i 6T
ni 6c qua binh fAnh mi t, tiep tug chie&cho fed khi 16p dung mo@hi @ cd coimaa
lug thi di &g.

Dugg CHCI3 iinh mi ¢ cat binh toi vagh (tri 6mg how chiefivoi thedich ditizon vi 67
qualtheédich cui binh finh mi ¢ thi thay baag binh finh mi & coithe&ich 16 hon).
Nem cat binh fi fb dibi 6 song 520nm voi dung déch so sainh laglung mo&CHCls.
Cho vag pheii thi 13 100ml maii vaghi € hiein cac bi 6t gioAg nhi 2 pheis chiettrea.
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BAI TOONG TRINH 1

1. Ketquai

a. Cha#iraé toag coing (mg/1)?
b. Chaarad bay hoi (mg/l)?
c. Chaaraa 16 It ihg (mg/l)?
Trong foi

- Po: khoali 6wWg coa

- Py: khodli 6iig cod vaamail sau khi sagt 6inhiet Fp3103 - 105°C (mg)

- P,: khodli 6iig cod vaamail sau khi nung dinhiet Fpi550 - 500°C (mg)

- Ps: khoalb 6wig giag lo€ (mg)

- P4 khodli 6iig giagt lo€ vagmail khi sagt 6inhiet Fpil03 - 105°C (mg).

2.  Giai thich tam quan trowig cu@ viet phaé tich chatraé trong cac Inh vi @:
- Chatraa hoa tan vagriet cap ni 6c vaviet cap ni 6c fodha
- Cha#raé toag coing vaghafiraé bay hdi foavoi ni 6t thai vadug ladg.
- Chatlaég i 6 vaai 6c thai sinh hoall
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3.  Difoan ketquaiphaé tich vagiaitrothi € khi xac finh ham li 6iig chaéraa trong
catc fied Kiei sau:
- Coé nung com aén.
- Xat finh toAg chatiraé bay hoi khi tz leaMgCOs chi @ trong maii cao?
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BAI TOONG TRINH 2

1. Ke#quai
- Kbiacid methyl (mg/l)?
- Nobsacid todg coing (mg/1)?

2. Maiu ni 6t colpH = 7,3 vadam li 6iig HCO3- laB0 mg/I. Gialsi (ragg aihh hi 6ihng cu
chatiraé hoa tan trea hoa'tinh cuéa cac ion khoag rfaing keanhiet foicua ni ¢ lag
250C. Tinh ham li 6iig CO2 cu@ maii n 6c?

3. Ni ot cap colham li 6iig HCO® lag0 mg/l vadham li 61ig CO; la0 mg/l. Tinh pH
cu@ ni 6t 6inhiet Fp25°C. Neé ham i 6lig CO, cui maii giain com 3 mg/I boi sut
khi, pH cu@a maii ni 6t luc nag ladao nhieé&?
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4. Chi ng minh coég thi ¢ tinh toan?
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BAI TOONG TRINH 3

1. Ke#qual
- V, *1000
Rbékiein phenol P (mgCaCO3/l)= —X——
maiu
- V, *1000
Rbékiein todg coing T (mgCaCO3/l) = —2——"——
maiu
Nbikiein do cat ion (mg CaCO3/L)
Kefqualfnh phas
efiqualfinh phaa o COZ HCOx
P<T/2 0 2P T- 2P
P=T/2 0 2P 0
P>T/2 2P- T 2(T- P) 0
P=T T 0 0
P: foékiein phenol T: foikiein toAg coing
OH™ (mg/l) =  foékiein OH (mgCaCOzy/l) x 0,34
CO5* (mg/l) = fbikiem COs* (mgCaCOs/l) x 0,6
HCOj3 (mg/l) =  foikiein HCO3 (mgCaCOgy/l) x 1,22

2. Gialst iraag cac muoéhoa tan treé hoaw'tinh cat ion khoég fang keaMot phaa ni 6¢
6025°C colpH = 10,3 vadam li d1iig carbonate lad.20 mg/l.
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3. Hag tinh ham li 6Wg ion bicarbonate (mg/l).

4.  Tinh Poikiemn OH", COs” , HCO3 vagbikiein tog coig cui mail tre
(mgCaCO3/l)?

5. Ching minh coég thi t tinh?
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BAI TOONG TRINH 4

1. Ke#tqual

— *
Chloride (mg/l) = (Vl Vo) 1000

madu

Mnaci / M¢i = 1,65 = NaCl (mg/l) = chloride (mg/I) x 1,65 ------------

Trong foi
V1: thedich dung dach AgNO3 dugg finh phaé mail

Vo : thedich dung dich AgNO; dugg finh phaé maii traég

2.  Taw'sao phai thi € hiein mail traég trong phi 6ng phap finh phaé chloride.

3. Ninh phaa chloride bagg phi 6ng phap Morh i 6% thi & hiein trong mod tri 6ag
trung hoa. Giai thich tar'sao?
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4.  Ketqualfinh phaé chloride sethi the&ag khi theén moi li 6Wg thi & chromate?

5.  Chi ing minh coég thi t tinh?
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1. Keéquaiphan 1:

BAI TOONG TRINH 5

~ . - N *V, *1000
Rbici ing todg coing mgCaCO3/l = mMRtacos* —E2A—EPTA
Vmaéu
2. Nguyea nhaé ga§ ra fpici ing cu@a no 6¢?
3. Maiuni 6c fi 6& phaa tich coicatc keiquainhi sau:
Na® =20 gml/l K*  =30mgll COs> = 67 mg/l
Ca?* = 5mg/l Mg? =10 mg/I NOs =10 mg/l
Sr* = 2mgll ClI" =40mg/l S0~ = 0mg/l
HCO3 =40 mg/l
Tinh fbici ing toAg coig, Fdich g carbonate, bicarbonate cua maii ni 6¢ (Fdn vomg
CaCO4/L)?
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4.  Keaquaiphaa 2:

*
1. Nbici ing calci (mgCaCO4/l) = Vepra 71000
maau
*
2. Calci (mg/l) - Veora "4008
maau
3. Nbici hg magied= Nbici ng todg coing - Nbéci ing calci
(mgCaCoOgy/l) (mgCaCoOg3/l) (mgCaCoOgy/l)

Magiegmg/l) = Nbici ing magieéx 0,243
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BAI TOONG TRINH 6

1. Ke#quai

Sau khi coifbihag thu cué loair chuad. Vediain roaA = f(C), si iduiig phi dng phap
binh phi 6ng ci € tie& vagoathofedap phi 6ng trinh i 6m@g chuad y = ax + b.

Ti gyialtrohag thu cua mail cam xat Finh, thedvag phi dng trinh i 6mg chuad trea,
suy ra noig Fod(mg/L) mail.

2. Ham li 6iig sulfate cao colyingh gi fpavdi viet cap ni 6 vadhai ni 6c?

3. Trong phi 6ng phap b sulfate thoag qua fodfut, ti @g giai foaii thi nghiein phai
tied hamh moi cach chinh xac, tarsao?
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4. Adhhi 6ihg cuia SO47 Fed si & khoi con ngi 6
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BAI TOONG TRINH 7

1. Keéquai

Ti doa¥ chuad M fpihag thu. Vedgiah faA = f(C), s iduig phi 6ng phap binh
phi dng ci € tieé fedap phi 6ng trinh y = ax + b. To droso&dihap thu Am cuk mail, tinh
noing FDiCy,. Ned trosodA, cula mail vi 6T quaitrosoaua dung ddach chuad, phai pha loadg
mail Fed noag Foithich hop.

2. Phaa tich moi maiu ni 6t ngain, kequaiham lo 6wig nitrite cao thi ke@luai gi?

3. Nitrogen thi 6mg toa tar6idaiig nag trong ni 6c ma& No 6c ngain?
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BAI TOONG TRINH 8

1. Ke#quai

T gloa¥ chuaé o foihag thu, vedgiad faA = f(C), si iduiig phi 6ng phap binh
phi 6ng cb € tied fedap phi 6ng trinh y = ax + b. Ti droso& fbihaa thu Ay, cui mail tinh
noang FACr: mg/l NO3 =mg N-NO3 x 4,43

2. Tawsao phai phaa tich Nitrrate trong kieén tra oahiein?

3. Nitrate colmaétrong ni 6c maé& ni 6¢ ngai, ni 6C cap do nguyea nhaé nag?
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4.  Khi sf iduiig nj 6 colchi & nhied nitrate colaih hi 6ing fea si ¢ khoe nhi the&ag?
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BAI TOONG TRINH 9

1. Keéquai

Sau khi coifbidhap thu cua mot loaw chuad. Vedgiain faA = f (C) si iduiig phi dng
phap binh phi 6ng ci € tied fedap phi 6ng trinh y = ax + b. Ti droso&pahag thu cuéa dung
déch maii Am suy ra Cm ti gohd 6ng trinh tred. Keaiqualbiei dieih bagg fn vomg/I.

2. Trinh bag nhi @g traiig thai khat nhau cui@ saétrong nguoa ni 6c ti Thhiea, nea fiea
Kiein toa tat’cu@a moi traiig thai?
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3.  Nea nhi g nguyeé nhaa chinh ga§t odahiein saétrong nguoa ni 6¢ ngain?
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BAI TOONG TRINH 10

1. Ke#qualfi 6€ tinh baag coég thi ¢ sau: 1mL Na,S,03 0,025M faduag = 1mg O,/I:

2. Viefiphi 6ng trinh hoa hot toim taétaficaicac phai § ing chuilyeé trong phi 6ng phap
Winkler?

3. Vai troguia NaOH khi pha cheaung dach NaS,0s.
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4.  Hai mail cumg lag tatmot votri fedo DO? Mot mail i 0€ bab quai ngay sau khi
lagt, mai kia fi 0T xi (lyingay sau khi fem vedphomg thi nghiein. Ha§ so sainh keé
quaiphaé tich hai maii tred?
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BAI TOONG TRINH 11

1.  Li6ig oxy tieé thub ngay hay nhu caa sinh hoa oxy tinh ra mg/l sedaa

ODs = [(DO;- DOs) - (DO; - DOs)]X fain foépha loadg
Cudg tinh nhi vay foévdi BOD 15, BOD 15, BOD 5

1. Ke&quaiphaa tich BOD nhj sau:
- Li 6wWg DOy cua maiu thi (khoag: 7,8 mg/L.
- Li 6iig DO cuia maii pha loafig 1% sau 5 ngag ui6i20°C: 2,8 mg/L.
- Tinh BODs cua mai?
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2. Mut fich cui viet cho chaédinh di 66g vag ni 6t pha loafg.

3. Nhi 6ig yea toainh hi 6ing feé toé fdoxy hoa sinh hoa trong phaéa tich BOD.
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BAI TOONG TRINH 12

1. KetqualCODmg O/l lag

2. Cat sai sodrong quaitrinh thi nghiein?

3. Shkhat nhau gii & phi 6ng phap fun kin vagun hoaa I§ u?

4. Ylhghd cu viet kieén tra COD?

63



Khoa Hoa Giao trinh thoc hanh Hoa moi tréng

5. Chb ihg minh coég thi ¢ tinh toan.
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BAI TOONG TRINH 13

1. Ham li 6iig toAg kim loafnaég qui veachi lag

2. Nea muoa cht xac fnh rieag chi trong ni 6c thai baag phi 6ng phap nay thi phai
thi € hiein nhi the&ag?

1.  Giai thich yinghé cui ti @g thao tac trong quy trinh xac fnh? Vai trogua ti mg hoa
chaéradi iduiig?
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2. Ching minh coég thi t tinh?
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