Khoa Hoa Giao trinh thoc hanh Hoa moi tréng

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 cha&hi @ cd. Ngoaira BOD com lagmot trong nhi g ch tieé quan troiig nhaéfedieén
soat o&nhiein domg chaly.

BOD cow lied quan fea viet o 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 61ig 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
i 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 déich phosphate,

MgSO., CaCl,, FeCls, cho moi Iit ni 6t caibab hoa oxy vagit ®i20°C + 1°C (ni 6t pha
loafig nag fi 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 i a ni 6c vag fay chai khoag i 6€ fedbo¥

khi).

o Chai thi inhaé fem finh ludiig oxy. Ke&iquéa finh 16 g chai thi inha&tinh ra
mg/l sedagDO;

o Chai thi thai git (lai6inhiet 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.
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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 hefitafcaicat chaéhi G c6 fed bophaé huly khi fun soéitrong hoi héj cromic
va@cid sulfuric:
CnHaOp + cCrO7* + 8¢ H" + n CO, + (a + 8c) H,0 + 2¢ Cr**

@
)
Voéic=2/3n+al6- b/3
Li 6wg potassium dicromate bieétri 6t sediain ti 6ng i ing voi 1 61g chathi @ co col
trong mail. LioOWig dicromate di sed fi 0€ 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
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- 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 Hg.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§ 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 do& thagh 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 déch vag erlen theén 0,05 - 0,1mL (1 - 2
giol) chz thoferoin vaginh phaé baag FAS 0,10M.

- Khi maii chuyea ti axanh lug sang naé rolinhai'thi ngi ag chuaé fpi Lamn hai mail
tradg voi ni 6t ca(maibl 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 mod@hi & cd6 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, thefén 2 gio¥ thymol xanh sau foliduag
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 CHClI3 finh mi ¢ cat binh toi vagh (tri 6mg how chiefivoi thedich ditizon vi 67
qualtheédich cu@ 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

- P1: khodli 6iig cod vaamail sau khi sagt 6inhiet Fp4103 - 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€ vagnail khi sagt 6inhiet Fpi103 - 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?

43



