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CAC QUI NONH PHONG THI NGHIEM
PHAN TICH CONG CU

1.  Chag hamh noi qui phomg thi nghiein.

2. Thietibotrong phomg thi nghiein raéitinh vi do foikhi si iduiig cain phai hieé
rodveithiebo ol

3. Raj ladd 6¢ khoi Fad cho sinh vied hot tap thao tat tre may nea giab vied
chi chuaé bomaii phaa tich voi thamh phai nea Fdn giai.

4.  Mail coithedi 0€ chuad botheo hi 6ing sau: pha hoa chafitinh khieivag ni 6t
caf cho theén vag foimot sodyea toaain nhieis Fdn giai.

5.  Sinh viea tiead hagh phaé tich mai vadan cab kequaithi nghiein

6. Vilaagnoa hot fohoi s ithinh xac cao neé kequaimoa hot phai di a treé
ketqualphaa tich vadhao tac thi € hiei.

7. Khi fang thi nghiein maghie& bo cousi Tcoédhi sinh viea phai yeaé caaéi giab
viea giai quyetchi Ikhoég i 6 ti thi € hiei.

8.  Veisinh vagab quai thiedbofuing nhi hi 6ing dah tri 6t khi ra vea

BOMON PHAN TICH
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g ks wbdE

13.
Phan
§1.1.

§1.2.

MON HOC: THOC HANH PHAN TICH DUNG CU

Ma hoc phan: 049H0221

So fidn vo hoc trinh: 2

Thuoc khoi kien thdc: chuyeé ngagh

Phan bo thdi gian: 100% thi & hagh

Nieu kien tien quyet: fatho& xong Ii thuyefivagthi  hamh phaa tich cd s

Phaa tich coag cur

Tom tat noi dung: Moé hot Thi & haah cat phi 6ng phap phaé tich coag cut

giup sinh viea naé baéky&huai cué cat phi 6ng phap phaa tich coag cumhi :

chuad foifbidan, chuaé Foifien theac) € phoasaé kyi traé quang

Nhiem vu cua sinh vien: Tham di o€ vaghab luain fay Fui Thi vakieén tra

gii & hot kygheo qui che®4/1999/QN-BGD&NIT

Tai lieu hoc tap: giab trinh thi € hash phaé tich coag cu¥cat taplieil tham

khab

Tai lieu tham khao:

[1]. Nguyeih ThoXuad Mai - Thi & hash chietitraé quang - Na¥ hot Khoa
hot ti hhieé

[2]. HodViedQuyi- Phaa tich lylhoa - NXB Giab dut

[3]. Kag hi @ Vinh - Cat phi 6ng phap saé kyl- NXB Khoa hot vagyéhuai.

[4]. Andrea Weston - HPLC and CE, Principles and practices - Dionex,
California.

[5]. John A.Dean - Analytical chemistry handbook

[6]. James D.Ingle, JR and Stanley R. Crouch - Spectrochemical analysis.

Thang fiiem: 10/10

Tieu chuan fianh gia:

Naén i 6T cd baih noi dung moé hot

Coltinh chuilfbing vadhai foénghieén tut trong hot tap

Kiefn tra gii & moa hot redi 6® di ®hi

Thi voi hinh thi ¢ traé nghiein, viebvahaptap.

Muc tieu cua mon hoc: Giup cho sinh viea hie& vagmaén vi éig nguyea taé vag

thao tat catc phi dng phap phaa tich coag cud bain.

Noi dung chi tiet mon hoc:

1: CAC PH) ONG PHABR PHARN TICH QUANG PHOA

Ninh Ii 6ig ham li 6ng saétoég trong ni 6t baag thuoé thi i1,10 - phenantrolin

theo phi éng phap traé quang.

Kinh 15 81ig Ti** ham 1i 61ig nhoitheo phi 6ng phap traé quang baag kyéthuai

theén chuaa.
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§1.3. Kinh I5 61ig foing thoCre* vaavin®* theo phi 6ng phap traé quang.
§1.4. Xat finh Pb?* baag phi 6ng phap chieéitraé quang
§1.5. Ktnh 1i 61ig hoh hop Cu®* vadBi®** badg phi 6ng phap chuad fbitraé quang.

Phai 2: PHAN TICH SAE KYU

§2.1 Xat finh ham I 6iig Zn®* t choi ho badg ion Zn*, Fe**, Co*, Cu?*, Ni?*
tred cationit bazo maiih.

§2.2 Xat finh ham li 6#ig Cu® i dhoi ho Cu®*, Fe* trea cationit acid maiih.

§2.3 Tach vagat finh cac Halogen bagg saé kyiion si iduiig detector fpédain.

Phai 3: PH) ONG PHAB PHARN TICH NIEN

§2.1. Chuaé fiAg* baag phi 6ng phap chuaé Foirpidai.

§2.2. Xat finh noig foicud HsPO4 baag phi ng phap chuaé foipH.

§2.3. Xat finh hoi how acid bagg phi dng phap chuaé Foifien the& phai o ing
trung hoag

§2.4. Xat finh noig fACl™ vad™ baag phi 6ng phap chuaé fpirien thed phai i ing
ke&tua.

§2.5. Xat finh ham li 61ig Fe* baag phi 6ng phap chuad Fpifien thed phai o hg
oxy hoa khj {

§2.6. Xat finh Pb?* baag phi dng phap ci € pho&ung vi phaa.
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BANG PHAN PHOI BAI THI NGIEM

Buoéthi € hamh Bapthi nghiein
1 1
2 2
3 3
4 4
5 5
6 6 vag
7 8
8 9
9. 10 vad1
10. 12
11. 13
12. 14
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PHAN I
PHOONG PHAP QUANG

BAI 1: XAC NONH HAM LOONG SAT BANG 1,10 —
PHENANTROLINE

I. NGUYEN TAC:

lon Fe®" taw phi & bed voi 1,10-Phenantrolin trong khoaihg pH roig ti @ + 9
theo phi dng trinh:

[Fe(phen)]**

—\ =
Phi & [Fe(Phen)s]** bei col Amax 00508 nm vage tai fbilagl,1.10%.mol*cm™.
Khoaing tuaé theo finh luai Lambert-Beer la®,13 + 5 pg/mL.
Muoé xat finh todg ham i 61ig Fe, ta dumg hydroxylamin fedkhi i Fe®" vea
Fe?*. Trong babthi & tap nag, ta xat ftnh fi 6% li 6ig Fe®* vadodg ham li diig Fe, ti o
Foitinh Ij oiig Fe*.

Il. DUNG CU VA THIET B0 :

- Beaker 100ml 1 cai - Binh finh mi ¢ 50ml 1 cai
- Pipet badi 25ml 1 cai - Binh tia 1 cai
- Pipet 5ml 2 cai - Bop cao su 1 cai
- Pipet 2ml 1 cai - Cuvert nhi & 1 cai
- Spectrometer 1 cai

I1l. HOA CHAT :

- Pha loafig dung déch nay 100 lai fe&oinoag fpilOppm (0,01mg/mL).
- Dung dcch 1,10 -phenantrolin 0 5% pha trong ni 6t caé

- Dung d&ch NH,OH 10% pha trong ni ot.

- RKein acetat pH = 5.

IV. THOC HANH:
1. Chuan bi dung dich xac fionh:

Lag chinh xac 20 mL mai thi ivag 2 binh finh mi ¢ 50mL i 6€ fanh soéa, b,
the&n 5mL fein acetat pH = 5, cho vag mot binh 1mL hydroxylamin roi theén tiep
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1 mL dung dah 1,10-phenantrolin vag cal2 binh, finh mi ¢ baag ni 6t ca&fea vath
mi ¢, laé fed. Dung dach so sahh 7 6€ chuad boti ong th Thhi ng thay mail bagg
ni oc caé

2. Lap fio tho chuan:

Lag dung déch tied chuaé Fe®* 0,05 mg/mL vag 7 binh mi & 50mL theo cat cak
theé&ich chinh xat 0; 0,5; 1; 2,0; 3,0; 4,0; 5,0 mL. The#n tafcaicat thuoé thi ikhat
nhi phai chuaé bodung dach xat finh, theén ni 6t caified vagh mi t, laé fedl.

Tafcaicat dung dach treé fea i 6€ fedyed 15 phut tri 6¢ khi fo mai foiquang.
VI. TINH TOAN:

Sinh viea vedbithofi 6mg chuad A = f(Crez+) vadinh toan ham li 6iig Fe?",
Fe* trong mail, biei dieh keiquaitheo Fdn voppm.

Cau hoi chuan bo:

1. Trinh bag nguyea taé xat ftnh ham Ii 6ng Fe?*, Fe**. Kydhuat trong bailagi?
Colthe&hay baag kydhuat vi sai fi 6€ khoag?

2. Trinh bay vai trogti mg hoa chaé trong baip thi € tap nag, col thedthay
hidroxylamin bagag SnCl, 10% fi 6@ khoéag? Giai thich?

3. Cat duiig cuican thie§ neé thay binh fiinh mi £ 50mL bagg binh 25mL thi thea
tich da§ chuaé phai ladao nhieé fe&a§ chuaé tuaé theo finh luai Lambert -
Beer?

4. Trinh bay vai trogkat finh, cach tinh toan ti @pahd Ngoapphi 6ng phap i 6ag
chuaa tri € tiep thi coithe&i iduiig phi 6ng phap so sahh fi 6€ khoag?

5. Bi 6t song 508 nm colphai lagar foiphi ¢ hag thu ci € ferkhoag? Laen thedag
re&at finh bi 6¢ soing ¢ & Fartrong fied kien cu@a phomg thi nghiein?
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BAI 2 : XAC NONH Ti* HAM LOONG NHO BANG H,0,
KY THUAT THEM CHUAN

I. NGUYEN TAC:

Khi ham | 6#ig Titan xat finh nho{ ky&huat theén chuaé i 6@ si iduiig. Nedé col
maéion Fe** phai dumg HsPO, Fe&he.

Il. DUNG CU VA THIET BO:

- Binh finh mj ¢ 50ml 4 cai - Binhtia 1 cai
- Binh fnh m{ ¢ 100ml 1 cai - Bopcaosu 1 cai
- Beaker 100ml 1 cai - Cuvert 1 cai
- Pipet 10ml 1 cai - Spectrometer 1 cai
- Pipet 25ml 1 cai

I1l. HOA CHAT:
- Ti* 0.05mg/mL - H3S04 1%.

- H0, 3% pha trong ni 6c caé

Dung déich Ti** tied chuad Ti** 0.05 mg/ml: caé 0.4167 g TiO, cho vag coé
chau nhiet. Theén 2,5 ml (NH4),SO4 + 27,5ml H,SO,4 (d=1,12), fun cho tan heé Ked
nguoi chuyea vag binh finh mi ¢ 250ml. Theén ni 6c caf fed vath mic ta i 6€
dung déch Ti** 1mg/ml. Pha loafig 20 lai dung déch Ti** 1mg/ml Fe&i 6 dung déch
Ti* 0.05 mg/ml.

VI. TIEN HANH:
1. Phddng phap dung cong thdc tinh:

Chuyea maii xat finh sang binh mi ¢ 100mL, trang sa€h cod nhiea lan baag
H,SO4 1%, roi finh mb ¢ Feé vagh cuig bagg H,SO,4 1%.

Dung dcch so sanh: lag 25mL dung dcach treé vag binh mi ¢ 50mL, theén 1mL
H3PO, faim faé, finh mb ¢ baag H,SO,4 1%.

Dung d&ch xat finh: Lag 25mL dung dach xac fnh vag 2 binh mi ¢ 50mL,
theén 2mL dung ddch chuaé Titan 0,05 mg/mL vag mot trong hai binh, dung dah
nayg got'laalung dach theén. Theén tieg 3 mL H,0, 3%, 1mL H3PO, fain faé vag cal
hai binh roi finh mi ¢ baag H,SO,4 1%. Troi fea dung dach, Fedyea 15 phut roi Fo
fbéhap thu cué cac dung dach treé 60A = 410nm.

2. Phddng phap fio tho:

Chuye# mail vag binh mi &£ 100mL, traing duiig cufi iig dung dach vailai baag
dung d&ch H,SO4 1%. Ta&caldung dcch trang fedl gop vag binh fiinh mi ¢ 100mL
Ninh mi £ badg H,SO4 1% Feé vagh mi t.

9
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Troin fedl dung dach, vag 3 binh mic 50mL /i 6& fanh sodl; 2; 3 moi binh
25mL dung déch cam xac finh. Theén vag cac binh tred cat thedtich dung ddch
chuaé 0,05mg Ti/mL laa lo 6¥lad.0; 3.0; 5.0 mL theén tieg ImL H3PO, fain faé vag
5mL H,0, 3% roi finh mi ¢ fea vath baag dung dach H,SO,4 1%. Troin fed dung
dcch, fedyea 15 phut vagd mai foiquang cua dung dcch.

V. TINH TOAN:
1. Ph66ng phap dung cong théc tinh

Tinh toan baag coag thi t:

C, =C, A AL Ax A
(X+a) X
Trong foi
- A+ - Nbihap thu cué cat dung déch thedn.
- Ax : Nbihag thu cué cat dung ddch xat Finh.
- Ca . Lo owg dung dach chuad theén vag binh mic 50mL, tinh bagg
mg/mL.

- Cx : Lo 6ing Titan trong 25mL, mail xac finh, tinh badg mg/mL.

2. Phodng phap fio tho

- Vel@ihoA = f(C,) roiti @oitinh ham 1i 6wg Titan cua mail.

- So sanh git & phi 6ng phap tinh vaghi dng phap fpaha

Cau hoi chuan bo:

1. Ylhghé cu@a viet theén H,S0,?

2. Viefphah § ing ta® phi ¢ xal ra, chi ing minh coég thi ¢ tinh toan?

3. Ngoaiaih hi 6ihg cuia Fe®* thi phep xat Ftnh treé com coiboaih hi 6ihg bodyed
todag khat? Tarsao?

10
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BAI 3: XAC NONH HON HOP Mn?* VA Cr¥* TRONG CUNG MOT
HE TRUC TOA NO NOONG CHUAN

I. NGUYEN TAC:

Oxy hoa ion Cr¥ vagMn®" thash Cr,O;* vaeMnO, badg (NH4).S,0s (coi
AgNO; lam xut tac) hoaé K10, trong moatri 6mg acid Sulfuric.

Tai'A = 430nm, cail2 ion Cr,0;* vadinO, fedl hag thu aih sang, nhi ng tai'A =
550nm chz coiriedg ion MnO4 hag thu. Nhi vay hoin hop Cr vagMn coithedfi 6€
xat finh bagg cach o fbéhap thu quang cuié hoi hdp mam dihai bi 6 soing trea.
fedaxac fnh ham lo6g Mn trong hoi hop. Sau foi dig /i 6mg chuaé

m = f(C,,,) ti cham Ii 6iig Mn trong hoi ho suy ra fi 68 Ayy. Nb fbihap thu
cui hoi hoW tall dsgo, ta COAS,, = Al — Ale . Ditig i 6ag chuad A% = f(Cr),
suy ra fi 6€ noag FDACr coltrong hoi hojp.

A A

A 550 A
4
AN
Nn Acr43c
Agp 2
CMn CCF

Il. DUNG CU VA THIETB0:

- Binh finh mi ¢ 100ml 7 cai - Pipet 10ml 1 cai

- Beaker 100ml 7 cai - Binhtia 1 cai

- Pipet baé 10ml 1 cai - Bop caosu 1 cai

- Pipet 2ml 1 cai - Cuvert nhi & 1 cai

- Cuvert 1 cai - Bepfien 1 cai

- Spectrophotometer. 1 cai

I1l. HOA CHAT:

- Dung dcach chuaa cr¥’ 0,5mg/mL.: caa chinh xac 9,803g KCr(S0,),.12H,0 loar
TKPT hoa tan trong 100mL ni 6c ca& coitheén 3- 5mL H,SO, (d =1,84) vag
ftnh mi ¢ baég ni 6t cafed 1L dung déich Cr¥* 1mg/mL. Khi durg pha loadg 2
lad.

11
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- Dung dé&ch chuad Mn?* 0,1mg/mL: caé chinh xat 0,4338g MnS0,4.5H,0 loa¥
TKPT hoa tan trong 100mL nj 6c + 3 - 5mL H,SO, fain feé (d = 1,84) roi
finh mi ¢ baag no 6c caéfea 1lit.

- H3PO,4 fain feé (d =1.7); H,SO4 (1:1); KIOy;

- Hg(NO3),: dung dach 1% (sf iduiig trong tré 6g ho ni 6¢ catcom ion CI).

VI. TIEN HANH :
1. Lap fio tho chuan Mn?*:

Hut laa 1§ 6¥0; 2; 4; 6; 8; 10mL dung dcch ion Mn?* chuad 0,1mg/mL vag cac
cod colfanh so&i & - 5. Theén vag moi cod 1ImL H3PO, fain feé (fedche Fe¥ ),
20mL ni 6t ca§ 0 25g KIO4, 1mL H,SO,4 Fain faé. Nun soavapphut Fea khi ci 6ag
fpimag khodg tadg. Sau foichuyed vag binh mi ¢ 100mL, traing coé roi finh mi ¢
fea vagh mit. Nb fpihap thu cué cat dung dach nay 602 bi 6t song 550nm vag
430nm. Lag binh faa tieé lae dung dach so sanh.

2. Lap fio tho chuan Cr **:

Dugg dung déch chuad Cré* 0,5mg/mL, tieé hagh cat bi 6t oxy hoa nhi cué
Mn?*. Ch fD Fbihag thu cui mail tarbi 6t song 430nm.

3. Chuan b hon hép xac fionh:

Hut 10mL dung d&ch maii vag coé, thi & hiein thi nghiein ti dng ti Thhi phaa
treé vagd fbihap thu cua mail taw'calhai bi 6¢ song 430nm vagb50nm.

V. TINH TOAN:

- Sinh viea vedfathdvadi tinh toan ra ham Ii 6iig cuda Mn?* vagCr®* trong mail,
bieé dieh theo Ffdn vomgl/I.

- Xa§ di Wg i 60mg chuaé baag phi dng phap binh phi 6ng ci € tied. So sanh keé
qualgio & hai cach tinh.

Cau hoi chuan bo:

1. Ve@oahovagiai thich yingh@ cua foiha Cach tinh toan.

2. Vai troavadi 6ig hoa chagsi iduiig cho ti mg bapthi nghiein.

3. Vi sao khi led mag dung dich Mn?*, neé fun noing laé quaimagz tim seégiaim
daa? Tt @oichz ra cach khaé phug?

12
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BAI 4: XAC NONH Pb?* PHOONG PHAP CHIET TRAC QUANG

I. NGUYEN TAC:

Ditizon (fiphenylthiocarbazon) kyuhieis lagH,Dz lagmoi thuod thi ihi G c6 col
khainaég ta® pho c chelat voi nhiedr kim loai; trong folcolchi. Phit cu@ chi voi
H,Dz khoitan trong ni 6 nhi ng tan tofitrong moi so&dung moéahi & cd6 nhi CHCl 3,
CCly. Kié biet, phi & cué chi voi H,Dz la¥coimaa neé ngi 6pta i ing duiig khainaég
nag feachieé choii lo€ chi baag H,Dz lea pha hid co 6ipH 85 - 9,5. Phit
Pb(HDz), coimag foj hag thu ci € FRI01Amax = 510nm.

Khoahg noing Foiphi & cu Pb®" tuad theo finh luai Lambert-Beer 1ag 0,08 -
3.2 ug/mL trong CCl4 hoaé CHCI3. Dumg phi 6ng phap so sanh, ngi 6pta xac finh
i 0@ haen 1o 6ig chi coitrong ni 6t.

Sh ah trolcui mot sodon kim loainhi Bi®*, Ti*", Sn* tai'pH trea colthe&i o€
loai'ti daag hoih ho Fein amonicitrat, cyanur. Sn?* voi ham 1§ 81ig nhoifi 6 loat
badg cach oxyd hoa Sn®* thash Sn** bagg hydroxylamin, khoag cho phai i ing voi
ditizon.

Khi maii no 6c chi @ lo 0ig Faing ke&haéhi & co, cad phai voao hoa chuing bagg
HNOg Vaﬂ'|C|O4.

Il. DUNG CUVA THIET B0 :

- Binh finh mi ¢ 100ml 1 cai - Pheil chief125ml 3 cai
- Pipet badi 10ml 1 cai - Vomg rddheil chieé 3 cai
- Pipet 2ml 2 cai - Gialfdd 1 cai
- Pipet 10ml 1 cai - Binh tia 1 cai
- Pipet 5ml 1 cai - Bop cao su 1 cai
- Beaker 100ml 1 cai - Binh finh mi ¢ 25ml 3 cai
- Cuvert thuy tinh 1 cai - OAg fong 1 cai
I1l. HOA CHAT:

- Dung d&ch chuaa 100 pg Pb%/mL: hoa tan 0,1599g Pb(NOs), loai TKPT trong
200mL ni 6t caf2 lad + 10mL HNO3 fain faé. Ninh mi & badg ni 6t caé fea
1000mL.

- Dung dich Pb?* loai10 pg/mL: pha loafig 10 lan dung déch vi & pha ditred.

- Dung d&h ditizon trong CHClI3: Hoa tan 100mL H,Dz (0,1g) trong 50mL CH-
Cl; fi inig sain trong becher 150mL, lo& qua giag lo® baég vamg, thu dung déch
lo® vag pheir chied250mL, ri & becher 2 lai, moi laa voi 5mL CHCIl3. Thefn
100mL NH4OH (1:99), laé trong 1 phut, chdghaa [6p. Chuyeé 16p hi & co qua
pheil khat, gif 616p ni 6c trong phei Fedl, ri@ 16p hi & cd moi lad ni & baag
50mL dung d&ch NH,OH (1:99) , boilép hi & cd, gop pha ni 6c, cho HCI (1:1)
moi lad 4mL, troin fed, cho fed khi dung dich khoag com mag Foicam nj .
Sau foiduag CHCI; chieédithizon led, chieé4 lam, moi lad 25mL CHCl3. Gop

13
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cac laa chied CHCIl; + H,Dz vag banh finh mic 1000mL, theén CHCI; fea
vath m{ ¢, ta coldung dah ditizon colham 1o 6#ig 100 ng/mL. Tt @lung dach nag
pha dung dcch ditizon 20pg/mL Fedh (duiig.

- Dung mo&CHCIj; loartinh khie&

- Dung da&h khii Citrate - Cyanide: Hoa tan 200g (NH4),HCgHsO-,
(amonicitrate) + 10g Na,SO3; + 5 NH,OH.HCI + 20g KCN + ni 6t caf fea
500mL. Dung d&h treé troin voi 1lit NH,OH 25% (fin faé).

- Dung d&ch HNOj3 1:4; dung d&ch NH4OH (1:99).

IV.TIEN HANH:
1. V6i mau fia vo cb hoa:

Chuyea mail fadvoacod hoa vag pheil chie 125mL. Traing coé 3 lan, moi lan
khoaing 5 - 10 mL n{ 6c caé?2 lad. Thefn 50mL dung dch khi icitrate - cyanide.
Theén 10mL dung dcch Ditizon, laé 30 gia§i, fedyea cho tach 16p. Tach 16p hi @ co
vag pheil chiekhat fadam khodvagath, tiep tu chiedicho fea khi coilmag xanh
lug cui Ditizon khoag thay @ gop cat pham dung mo@hi @ co lak; ri & phai hi @ co
baag dung d&ch NH3 (1:99) hai lad, moi lan 15mL, sau fbibaag ni 6c caé 2 laa.
Chuyea toam boilép dung moa vag binh mic 25mL fadlamm khodvagsath. Dumg
CHCI3 finh mi ¢, troin fea roa o 604 = 510nm, dung dach so sanh laedung dach
CHCI; tinh khie&

2. V6i mau khong vo cd hoa:

Thi 6g gap voi cac mail ni 6t trong, khoég cad thiephai vo&d hoa
Lag 50mL mai ni 6t cho vag pheé chied125mL + 10mL HNOj 1:4 + 25mL
citrate-cyanide + 10mL Ditizon, sau foitiea hagh ti 6ng ti Thhi treé.

3. Mau chuan:

Chuaé b6 2 mail chuaé sao cho moi mail colnoag fildin hon vagmail kia col
noag fodnholhdn mail xac finh (SV tf Ttinh toan). Tieé hamh t§ 6ng ti Wwadd 2 dung
déch mais chuaé 602 = 510nm.

V. TINH TOAN :
C,-C)
CX=C1+72 Cl *(AX_AL)
A
Ti &C vadghedich maii lag, tinh ra ham li 6ig chi coltrong maii:
*
mgPb/ml = C, v
1000

Cau hoi chuan bg:

1. Quy trinh xat fnh, codg thic tinh, vi sao phai si (dusg ky6thuai so sahh 2
chuad. Tinh ham li 61ig cua Pb®" trong chuad 1 va@?
2. Chi ng minh coag thi ¢ tinh toan?
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3. KNied khat biet gi & xat finh Pb?* vadodg ham li 6iig cat kim loa¥ naég trong
mail ni 0. Gialsi idung dich mai colchi & Cu®*, ned muoa tinh riedg Cu®" thi
heiso&huyea Foéladao nhiea?
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BAI 5: XAC NONH Bi** VA Cu?** TRONG HON HOP
BANG PHOONG PHAP CHUAN NO TRAC QUANG

I. NGUYEN TAC :

Chuaé fpitraé quang laghi 6ng phap xat finh fieén ti 6ng F 6ng culd moi quy
trinh chuad fpibagg cach theo dod si Thiea thied cud fihap thu quang ho€ cuia
dung déch trong khi chuad i Nieén ti 6ng i ng fi 0€ xat finh bagg si ithay fpé
Fbi ngot cu@ Fbihap thu maa cui dung déach. Voi hoi ho Bi** vaeCu®, dipH = 2,
phi ¢ cui Bi** vagCu®* voi EDTA colci & i hap thu ti ong i ng lag256 nm vag
745nm. Phi & Bi** voi EDTA bea hon phit Cu** voi EDTA neé trong qualtrinh
chuad FDiBi** sedfi 0@ chuad tri 6¢. Ned fd Fpihap thu quang cui dung déch 60 =
745 nm. Khi Bi** taw phi ¢ voi EDTA thi mai fpihag thu quang cui dung déch
khoag thay fpd Fed khi Cu?* baéfad ta® phi & voi EDTA thi A taég rodret. Kea khi
he&Cu®" thi A khoag tafg ni &.

Di & vag foathoA = f(Vepra), ta xat finh i 6T cat fieén ti 6ng i 6ng i ng voi
ham li 6iig Bi** vagCu®".

Il. DUNG CU VA THIET B0 :

- Binh fnh mi ¢ 100ml 1cai - Buret 25ml 1 cai
- Pipet bai 10ml 1 cai - Gialfoo 1 cai
- Pipet 10ml 1 cai - Binh tia 1 cai
- Beaker 100ml 1 cai - Bop cao su 1 cai
- Cuvert nhi & 1 cai - Muoig 1 cai
- May khuagt th o+ calith o - pH kea

- Spectrophotometer

I1l. HOA CHAT :

- Dung dé&ch Bi** 0,05M: cad 19,7459 Bi(NO3); hoa tan trong 100mL ni 0t col
chi & saih 40mL HNO3 fain faé. Sau Foitheén ni 6t ti ¢i avaechuyeé vag binh
finh mi ¢ 1L, traing nhiedl lan bagg ni 6 caé2 lad, fnh mi ¢ fea vath.

- Dung dé&ch Cu?* 0,05M: caé 2,48g CuSO4.5H20 + ni ot cafed 1L.

- Dung d&ch EDTA 0,1M: caa 37,2249 EDTA daiig muo& Na,H,Y.2H,O hoa
vag 100mL ni 6, Fun nhetho tan. Reéguoi, chuyed vag binh finh mi ¢ 1L vag
finh mo ¢ toi vagh.

- Acide cloroacetic daiig raé.

- Dung dach NaOH 5N.
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IV. TIEN HANH:

Hut 5mL dung fich Bi** 005M vagsmL Cu®* 0,05M cho vag cod 250mL.
Theén ni ¢ Fed thedich khoaing 100mL cho theén 2g acid cloroacetic raé. Theén t @
t @lung dich NaOH 5N fed&hznh veal,2 < pH < 2,5 baag pH kedneé pH < 4 phai
i ing chuad foisetkeim finh li 6Wig do fpibed cu@a cat phi ¢ giaim, ned pH > 2,5 ion
Bi** bo thuy phad). Chuad dung déch tred badg EDTA 0,1M. Cbisau moi mL
EDTA theén vag, dung dech i 6€ khuagt maith bagg khuagt ti eva@ho vag Cuvet fed
o fpdhap thu 6iA = 745 nm. Dung dach sau moi khi fo quang i 0T rot troilarvag
becher. Vedithobied diein mat fpiquang A theo Vepra thedn vag.

V. TINH TOAN:

To goathoxat finh Vepra ti 6ng Fi 6ng § ng vOi 2 ion, th #oitinh noag Foémol

vadham i 6iig cui chuing coitrong dung d&ch, 1o u yist pha loafig:
A=A_* V +100
100

Cau hoi chuan bo:

1. Visao phai hieii chenh mai fbdquang sau moi lai o, nea khoag caa chenh mag
vai giaim sai so&hi duag cach nag? Phai thi & hieir ra sao?

2. Trinh bayg vai trogti @g hoa chaé trong bab thi € tap. Tail sao choi acid
cloroacetic lam thagh phaa acid trong dung d&ch fein?

3. Ned hoi hop coilan Fe** , Cu®*, Bi®** thi coithe&at finh riedg ham Ii d1ig ti ag
ion theo phi 6ng phap treé khoag? Baag cath nag?
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PHAN I1
PHOONG PHAP SAC KY

BAI 6: XAC NONH zn** TO HON HOP CAC ION
Zn*, Fe*, Co?*, Cu**, Ni** TREN CATIONIT BAZO MANH

I.NGUYEN TAC:

Cac ion trea ta® phi ¢ bea voi CI°, fbébea cuid phi € tug thuot vag noag fpicui
ion CI” trong dung déch. Zn?* taw phi & bed voi CI™ dinoig FDiCl™ khoaing 0,5- 2 N,
theo phah § ing sau:

Zn** + 4 CI' - ZnCl,/*

Cat ion khat khoag ta@ phi ¢ voi Cl” 6ikhoaing nong FDiCI™ nhi tred. Anionit
coidaiig R-N*(CHs3)sCl vaeCl™ coikhainaég trao fp@voi cat anion khat. Khi i a
hoi hoj maii leé cot, ZnCl,* bogii dartrea coi theo phi 6ng trinh:

R-N+(CH3)3C|- + ZnCI42' s [R-N+(CH3)3]2 ZnCly+2CI

Giai hap Zn*" trea cot badg ni 6 cafivaghuaé fbiZn®* bagg EDTA Vi che tho

NET 6ipH = 10

Il. DUNG CU VA THIET BO:

- Buret 25ml 2 cai - Beaker 100ml 1 cai
- Pipet 10ml 1 cai - Erlen 250ml 1 cai
- Pipet 5ml 1 cai - Giaifbo 1 cai
- Binhtia 1 cai - O4g fong 100ml 1 cai
- Bop caosu 1 cai - Muoig 1 cai
- Kepcaggcua 1 cai - Kud thuy tinh 1 cai
I1l. HOA CHAT :
- HCI2N - Rein NH;z pH = 10
- EDTAO0,01 N - Chg thoEcrichrom fen T.

IV. THOC HANH:
1. Chuan bo cot:

Cho anionit vag cot, nhoi coi vagi @& sagh coi baag ni 6c caé

Cho 30 mL HCI 2N vag coi fedaw ra coi daiig R-Cl, chznh tod foichay cui
buret ti @0 + 60 gio¥ phut.

2. Chuan bo mau:

- Mak fi 6% cho vag dung dach HCI 2N (10mL mais + 10 mL HCI 2N).
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Cho maii qua cot trong khi foivaih gii doé fpichay cu@ buret nhi cudkhi maii
chay fea gai vath nhi @, cho vag cot 20mL HCI 2N, feé khi khoag com Fe®'
(Thi (bagg K4Fe(CN)g).

Giai hap Zn* va xac fiinh:

Giai hag Zn?* treé cot badg ni 6t caé Thu dung déch vag erlen cho t6i khi heé
zZn*,

Chuad Fbidung dich Zn?* thu fi 6€ baag EDTA 0,01 N ta¥ pH = 10, chz tho
Erichrom fen T (foinho — xanh cham).

V. TINH TOAN:

Sinh vied t ifi a ra cofig thi & tinh toan, haen Ii 6iig Zn®* trong maii qui vea

fdn vomol/lit.

Cau hoi chuan bo:

1.

Trinh bag nguyea taé xat fitnh Zn®* ti hoh hop badg kydthuat saé kyi trao Ffbé
ion.

Quy trinh xat ftnh Zn®* ti choh how badg kydthuai saé kyitrao Fodion. Lam
sao FediedZn®* P 0T giai hap hef?

Vai trogli 6ig cu@a ti mg hoa chaé i 6€ s (duiig trong baithi nghiein. Coithea
thay chz thoEcriochrom T baag chz thokhat i 6 khoag? Khi fblpH chuaé i
bao nhied, kydhuat chuaé fpitheo phi 6ng phap gi? Coichinh xac ni & khoég?
Ned khi giai hag Zn** badg ni ot caécollai nhied ion Ca** vadig®*, coithed
khaé phut baég cach nag khi baébuot s iduiig ni 6c cafnag maevah haii ched
sai sod
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BAI 7: XAC NONH HAM LOONG Cu?* TO HON HOP Cu?** VA
Fe** TREN CATIONIT ACID MANH NH,

I.NGUYEN TAC:

Trong modtri 6mg NH,OH, acid citric ta® phi ¢ voi Fe** theo phai i ng:

Fe**+ 2 H3CeHsOH = Fe(CgHs0O;),> + 6H*
lon Cu®* ta® phi & voi NH,OH:
Cu?* +4NH,OH = {Cu(NH3),}** + 4H,0

Cot cationit coldaiig RSOsNH, vagcoikhainaég trao fpdion NH;" voi cat
cation khat. Nhi vay khi fi a hoin hoj {Cu(NH3),}** vadre(CsHs07)2% hap thu qua
coi chz col{ Cu(NHs;)4}** bogit dai'trea cot theo phai i ing:

{CU(N H3)4}2+} + RSO3NH,4= (RSOg)z{CU(N H3)4} +2N H4+
Con lation phi & Fe(CsHs0O7),> fi ra khoi coi.
Giai hap Cu®" trea cot baag H,SO, loafig, ta colphai i ing:
(RSO3){Cu(NH3)4s} + 5H" = RSO3H + Cu® + NH,"

Chuaé fiCu (I1) thu i 6@ baag phi dng phap lot - thiosulfat.

Il. DUNG CU VA THIET BO:

- Buret 25ml 2 cai - Beaker 100ml 1 cai

- Pipet 10ml 1 cai - Erlen 250ml 1 cai

- Pipet 5ml 1 cai - Giaifdd 1 cai

- Binhtia 1 cai - 0Oag fong 100ml 1 cai

- Bop cao su 1 cai - Muong 1 cai

- Keji camg cua 1 cai - Nua thuy tinh 1 cai
I1l. HOA CHAT :

- NazS;03 0,01M. - Kl 10%.

- H,SO4 4N - Chz thosulfosalisilic 0,1%.

- Acid citric 10%. - Dung d&h Ks{Fe(CN)g}.

- Nhi & cationit acid maiih
IV. THOC HANH :
1. Chuan bo cot:

- Cho nh{ @ cationit acid maitih vag cot, ri & sagh cot baag ni 6t caé
- Cho 30mL dung da&h NH;OH (1:1) vag cot rfeata® ra coi daiig RSO3NH,,
chenh tod foéra 6lburret laglO gio¥/ phut.

2. Chuan bi mau va xac fionh:
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Cho vag becher 10mL dung dcch acid citric 10% vad.OmL dung dach NH4OH
(1:1) vaanot thedich chinh xat cuia dung dich maii (Vmail =10mL)

N a maii led coi trong khi vait chenh buret nhi tred, khi maii chay fea sat
vath nhi & thi tiep tug cho vag dung dich hoin ho NH4OH (1:1) vacid citric
10%, ri @& coi baag dung d&ch nay feé khi dung dich chaly ra khoi coi khoég
com Fe** (thi ibaag acid sulfosalisilic 1%)

. Cach tho:

Cho vag becher 2 gio¥'dung dach acid sulfosalisilic 0,1% + 2gio¥H,SO, 4N,
hi ing 1,2 gio¥dung d&h chay ra ti dourret, nea thag dung dach trong becher
colmag hoig tim thi khi Foivai com Fe**, ned khoaig mag chi ng tolheiFe®" .
Giai hap Cu®* vagxat Finh ham I 6%ig cui noitheo phiodng phap lot -
thiosulfat.

Theétn H,SO, ti @i gvag cot, ho ng dung dach chay ra ti durret vag mot erlen
sagh vadiep tut rf & baag dung dich acid trea fea khi dung dach qua coi he&
Cu?* (thi ibadg Ks{Fe(CN)s}, neé com Cu®*" , dung dich xuaéhieh mag naé
D).

Theén 5 ml KI 10% vag dung dé&ch Cu?* dilerlen vi & thu fi 6, Fedvag trong
to&5 phut, sau foichuaé foidung dach nag baag Na,S,03 0.01N..

V. TINH TOAN:

Sinh viea ti IF a ra coég thi ¢ tinh toain, kefquaixat fnh Cu (I1) qui veanoag

foamol/L.

Cau hoi chuan bo:

1.

Trinh bag nguyed taé xac finh. Vie&fay ruiphain o ng kedalphai § ing chuaé
FpiCu?* badig phi dng phap log

Trinh bag quy trinh xat finh Cu®*. Coag thi ¢ tinh qui veanoig Foamol/lit, g/l.
Nea khoAag si (duiig axit citric thi fied gi xay ra? Vai trogua NH,OH?

Vai trogvadi 0iig hoa chaécaa s iduiig. Vi sao dung dach thu fi 6 sau khi giai
hap Cu®** baag H,SO4 4N cai phai Fiedl chenh pH vagH cai fiedr chenh ladao
nhieé? Vi sao cam phai theén KSCN vag trong quaitrinh chuaé ro?
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BAI 8: TACH VA XAC NONH CAC HALOGEN
BANG SAC KY ION SO DUNG DETECTOR NO DAN

I. NGUYEN TAC:

1. Cot tach anionit:

Cac cot tach ion colchi @& pha téhh lagcac ha¥trao fbécation (cationit) hoaé
anion (anionit), gor chung lagcat hai'ionit. Haé he& cat ionit i 6€ che&a® baag
cach dumg phai § ng hoa hot gaé cat goé trao fpéion lead cac vomg benzen cuia
polyme foag truag howp polystyren-divinylbenzen hoaé cu@ oxit silic colghep cat
god hi & co. Nbavoi cat cationit, god trao Fpéion lagnhoim axit sulfonic (SO3H"),
trong khi foivdi cat anionit, goé trao fodion laghoim amonium ti i(R4N*CI). Cat
ionit lam ti @xit silic thi dmg F 0€ dumg trong saé kyiloing cao ap vi noicolthe&hdu
fi 0 ap sua&lon hon lagat ionit laen t§ golystyren-divinylbenzen.

Hieir naég cu@ coi saé kyicamg 16n khi cac ha¥ ionit colhinh caa, nhoj Foag
nhaiva@i 6€ nhoi fedl trong coi. Dung |i 6iig cu@ pha téhh i 6T xac finh baag mili
fi 6ng li 6ig (mequiv) cu@ ion colthedtrao fpétred khodli 6iig cua pha téh tinh
bagg gam.

2. Co che:

Cac ion cad phaé tich fi 6 gii dartrong coi voi cac thdggian Ii u khat nhau

di @ tred c6 chedrao Ffpdion nhi sau:
bA(aq) + aB(s) <> bA(s) + aB(aq) (¢D)

Trong phi dng trinh tred, kyihieir aq chz pha foing (dung dcch), r che pha tthh
(ha¥ionit). Haag so&aé bagg K £ hay com go lacheiso&choii lo€ cuia cad baag trea
i 0T biedl diei nhi sau:

s = IATTBAI"
[AI[B]*

Bied thi ¢ (2) cho thag hagg so&K ; camg I0i ti ¢ ladon A bogii daitred pha
thh camg nhied. Mot cach todg quat, ai 1 € cua mot ion voi ionit sedcamg 10N Khi
fied tich cu@ ion folcamg 16m.

(2)

3. C0 so fionh 166ng:
Si iduwig phi 6ng phap i 6@g chuaé fedinh 1y dig.
I1. DUNG CU VA THIET BO:
May saé kylion, detector fbidai colheithog suppressor trao foéibaag H,SO.,.
I11. HOA CHAT:
- Pha foing: hedfein NaHCO3; 2mM vadNa,CO3; 1.3mM pha trong ni 6t ca@2 lad.
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Chuaé KCI, KBr, KI 10ppm (tich cho halogen), pha trong ni 6t caé?2 laa.
H,SO4 20mM - dumg trong trao Foésuppressor.

. THOC HANH :

Khoi foing may saé kyy kieén tra pha foing vaaac dung dach trao fod kieén tra
hoa¥ foing cué bom.
Trong fied kieh binh thi 6@g thi dung déch sed ra dingodhai.
Choii heélam viet lagheisuppressor anion. Ke&inoé heithoég lam viet, khi fol
tred mam hinh sethiea thoriea kien lam viet cui cot.
Khuyea cab cat thoag soahi sau:

e Ap suaticoi khoag vi 67 quai8 Mpas

 Rbidai naén trong khoaing ti & - 15 microS
Chay i 0mg nea fea khi tin hieil o& finh (foidaih khoaing 15microS), thi tiea
hamh fill loop vagau i ‘inject chuaé vagnail.
Sau khi chay, ghi nhain kefquaitin hiew vaga§ di iig Fi 0mg chuaa ti g oiftnh
Iy 6ig anion cada xac fnh.

Cau hoi chuan bo:

1.
2.

Cac yea toaih hi 6ing fea viet xac finh cac halogen baag phi 6ng phap nayg?
Vai trogu@d heithoAg suppressor trong may saé ky®
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PHAN 111
CAC PHOONG PHAP PHAN TiCH NIEN

BAI 9: CHUAN NO Ag*
BANG PHOONG PHAP CHUAN NO NO DAN

I. NGUYEN TAC:

Nea theé&n dung dach NaCl vag dung dich AgNO3 cal xat finh, ta sedcouphain
i ng sau:

Ag"+NO3 + Na"+ Cl"— NO3 + Na" + AgCl,

Noig fpdion NO3™ khodg thay foé Tri 6t fieén ti 6ng Fi 6ng, ion Ag™ (x = 60)
sedbothay the&bdi ion Na* (y = 50) neé fpidah chung cu@a dung ddach hdi bo giain
XUoAg. Sau Fiedn ti 6ng 7 dng, Foidai Fien tadg led vi coitheén ion Na* vagon CI
(x = 76). Vedrpathoy = f(V) ta sedcoi fi 0€ moi Fietn uod ti 6ng i ng fieén ti dng
i 6ng khi heBAg™, ti @oixat finh noing Foichinh xat cua AgNO3.

I1. DUNG CU VA THIET Bo:

- Pipet badi 10ml 1 cai - Giaifbo 1 cai
- Beaker 250ml 1 cai - Oég fong 100ml 1 cai
- Binhtia 1 cai - May khuag ti g 1 cai
- Bopcaosu 1 cai - Cait) @ 1 cai
- Buret 1 cai - May fp fpidai cain tay 1 cai
- Kejp camg cua 1 cai

I11. HOA CHAT :

- Dung d&ch NaCl 0,01N: caa chinh xat 0,5844g NaCl TKPT fadsay 61180°C,
hoa tan trong ni 6c, finh mi ¢ feé moti lit bagg ni 6¢ caéhai laa.

- Dung d&ch AgNO3 0,01N: caa chinh xat 1,6988g AgNO3; TKPT hoa tan trong
100 mL HNOj3 2%, dugg ni 6c finh mi ¢ feé 1 lit. Dung dich bab quah trong
chai mag naé.

IV. THOC NGHIEM :
1. Phodbng phap co fien:
Chuaé fiAgNO; baag phi 6ng phap Volhard hay phi 6ng phap Mobhr.
2. Phoong phap fio fio dan:
Lag 10 mL dung dach AgNO3 cal xat finh vag becher 250 mL, theén ni 6t caé
fea khoaihg 100 mL, khuag fedl bagg may khuag ti g Taé may khuay th g fedyeé
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dung dcch 30 giag, Fo® gialtro foddai. To douret cho xuodg ti g dung dach NacCl,
cho may khuagt 60 gia§, taé may khuag 60 giag, Fo& giaitro fbddain sau mod lai
theén vag.

Ngi g lar khi todg thedich Vnac) = 20 mL. Vedpathoy = f(Vnacl), ti ddlxat
finh noang foécuda AgNOs.

V. TINH TOAN:

Tinh toah vagso sanh keé quaitinh Fi 6 ti ghai phi 6ng phap trea, rut ra i u,
nhi 0 fieén cu@a moi phi dng phap.

Cau hoi chuan b:

1. Daiig fpathocu@ quaitrinh chuaé fpadai Cl™ vaggiai thich. Vieficoag thi ¢ tinh
qui veamol/L vag/L.

2. Ned noiag fiCl™ cao vaghoigian chuaé fikeb daithi ainh hi 6ihg Fed kefiqual
nhi the&nag? Cach khaé phug? Colthedap duiig phi dng phap nag fe&at Ffinh
hoin héjp CI', Br', I” i 6& khoag?

3. Ned thay foéthi iti ichuad Foithi foatho coldaiig nhi thednag? Trong phi 6ng
phap Morh fiea nay coitht € hiein i 6@ khoag?
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BAI 10: XAC NONH NONG NO ACID H3;PO,
BANG PHOONG PHAP CHUAN NO pH

I. NGUYEN TAC:

Khi trung hoa moi acid baag moi bazé maiih, pH ta@g daa trong quaitrinh
trung hoa. RbathopH = f(V) voi V laghe&ich chafichuaé theén vag, fpithocoldaiig
khat nhau tug theo acid i 6€ trung hoa lagacid maith hay yeé. Khi tdi fieén ti 6ng
i 0ng, pH thay fpé ot ngot ta® bi ¢ nhaly theati @oixac Finh fieén ti dng Fi dng.
V0i catc i acid yed, neé pK gii & cat naé acid khac nhau 4 fdn vothi cudig coithea
chuaé fpiti mg naé acid, di @ vag pH bah ti dng i 6ng feaxac fnh F 0T haég soa
acid ti 6ng o ing vOi cat naé. To ghedich NaOH ti 6ng fi dng ta tinh 7 6€ ham I diig
cu@ acid trong dung dcch.

pH bai ti 6ng fi 6ng lagH tai¥ folcolVnaon =1/2 VtiivagpH,, =pKa.

Il. DUNG CU VA THIET BO:

- Beaker 100ml 1 cai - Gialfdd 1 cai
- Beaker 250ml 1 cai - Bop cao su 1 cai
- Buret 25ml 1 cai - Binhtia 1 cai
- Pipet baa 10ml 1 cai - May khuag ti @ 1 cai
- Kep cagg cua 1 cai ~ May pH 1 cai
- Caiti @ 1 cai

I1l. HOA CHAT:
- NaOH 01N - HsPO, mail
- H,C,0,01N

IV. THOC HANH:

1. Chuan tho:

Neédthuai tiein cho viet chuaé Fpéivaechuifping 7 6 tod Foichuad foj ta cai
chuaé fpisd boiredat finh gam fuing fieén ti 6ng i 6ng. Ned dung ddch trong , ta
dugg chg tho phenolphtalein, neé dung dah coimam ta khodg dumg chz tho treé
fi 0%, ta tied hamh nhi sau: dumg pipet hut chinh xat 10mL H3PO,4 cad chuad i
cho vag becher 250mL theén ni 6c cah fed khoaing 80mL, khuag troin dung dcch
baag may khuag ti gnhung fied ci € vag trong dung dach, theén ti @i dNaOH treé
buret xuodg moi lan 1mL, trong khi foimay khuag ti evain hoak' fpoing liea tug. Ghi
giaitropH sau moi laa theé& VNaon.

2. Chuan tinh:

Sau khi bie&fi 6¢ pH gaa fuing nad thi inha§ ta tied hash xac finh chinh xat
noang FOdH3PO,4 nhi sau: lag 10mL dung dach mai vag becher 250mL, theén ni 6
caéfea khoahg 80mL, cho caiti avag vagkhuay troin dung dach bagg may khuag ti g
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taémay, fedlung ddch oé finh trong khoaing 30 giag, ghi giaitropH. Bat may khuagt
ti gtheén khoaing 1mL dung d&h ti duret xuoag, khuag troin khoaihg 30 giag vadae
may khua§ ti g giaitropH ti 6ng i ing. Lap lar quaitrinh cho fed khi cach fieén
ti 6ng fi 6ng thi Unha khoaing 2mL thi moi lad chz theén khoahg 0,2mL, khi cach
Vi khoaing 1mL, thi moi lai chz theén 0 1mL. Sau khi qua fieén ti 6ng i 6ng
khoaing 1mL thi tadg thedich moi lan theén led 0 2mL, sau foitaég thedich NaOH
led 1mL cho fed khi cach fieén ti ong i dng 2mL thi lai'thi & hien nhi fadam foa
vOi naa 1.

Ti sodied thu /i 6T ved 6mg cong pH = f(V), ti @oitinh Via,Vire, pKar. pKaz
vamoig foicuid H3PO,4 trong mail.

Nbithocoidaliig sau:
A

o
p Ka2 +2 ‘

pKa1+ 2

»

Vi V2 Vyaon

V. TINH TOAN
Lap coag thi ¢ tinh toah fe&at fnh pK, vamoing foicud HzPO,.
Cau hoi chuan b:

1. Visao khoag xat finh fi 6% pKa3? Nbathg cath xat fnh Via, Vire, pKa, pKaz
ti #pitha Ned&ied hagh chuad Foinhanh, ta cai phai lam gi?

2. Theo lithuyeg ta colV; = 2V, nhi ng trong thi € te&hi V, > 2V, giai thich.

3. Vi sao phai chuaé fbj o u fieén cu@ phi 6ng phap tred so vdi phi 6ng phap
chuaé roicodied? Giai thich si WoépH tred may trong qualtrinh chuaé fo?
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BAI 11: XAC NONH HON HOP AXIT
BANG CHUAN NO NIEN THE - PHAN ONG TRUNG HOA

I. NGUYEN TAC:

Khi trung hoa hoin hop axit bagg moi baz maiih, pH taég daa trong quaitrinh
chuaé i foathopH = (V) voi V laghedich chaéchuaé theén vag, fpatho coldaiig
khat nhau tug acid i 6€ trung hoa lagaxit maiith hay yeé. Khi toi fieén ti 6ng
fi 6ng, pH thay @bt ngot taw bi 6¢ nhaly theat) @olxatc finh Fieén th ong i ong.
Ne&huad Foihoi hop fa axit, neé pK cui cat acid cath nhau hon 4 fdn vothi cuéig
colthechuaé foiti mg acid, di @ vag pH bai ti 6ng i 6ng Fe&ac ftnh haag soécid
ti 6ng 0 ng. Tt ghedich NaOH ti 6ng i 6ng ta tinh i 6€ ham i diig t) @g acid trong

dung dcch.

Il. DUNG CU VA THIET BO:

- Beaker 250ml 1 cai - Bop cao su 1 cai
- Pipet badi 5ml 2 cai - May chuaa foifien thea 1 cai
- Binh tia 1 cai
I1l. HOA CHAT:

- Hoi hép acid goin HCI, CH3COOH - Dung d&ch NaOH 0,1N

- Dung dach H,C,0,4 0,1N

IV. THOC HANH:

1. Chuan fio hon hép axit:

- Chg thophenolphtalein

Choii che&pimaly Ylhghd

MET pH 1-9 MET: monotonic Equivalence point titration:
chuad foiliead tut cac fieén ti ong i dng. ChonT
chedipH feahuad roipH

Parameter Cat thoag soadumg fednhap cat thoag soanay

>titration parameter >Cat thoag soa&huaa i

V Step 0,2mL Thed&ich dung déch chuaé moi laa theén vag

Tirtr. Rate Max Vai toé chuaé foitoédfa mL/ phu

mL/min

Signal. Drift 10mV/min | Nbibiea fpécho gialtroghi fi 6&

Equilibr.time 52s Thoigian fedaircaé baag

Start V OFF Theétich cho vag tri 6¢ khi tied hagh chuaé i
si (dumig trong tri 6mg how caa tieékiein thopgian

28



Khoa Hoa

Giao trinh théc hanh Phan tich cong cu

Choii che&pémay

Ylhghd

Pause 0s Thopgian nghe sau khi cho vag mot thedich fag
choii luc fadl, thogian nag nhaen fedkhuay troi
dung dcch.

Meas.input 1 Nail vag cui fiei ci € fo luoa ladad soanoi

Temperature 25°C Nhiet fpd choii nhiei foiphorg

> Stop condition >Niedl kieh ngi &g

Stop V Abs Ngi &g theo thedich: ngi ng chinh xat

Stop V 12 mL Qua thedich nag may sedi Woing ngi mg chuaé foi

Stop pH OFF

Stop EP 9 Ngi @g fieén t ong i 6ng: choi 9 fieén ti Ong
i ong.

Filling rate Max.mL/ | Toé fbitheo dung dich chuaé

min

>evaluation >RNaih gial

EPC 0,50 End point criterion: tied chuaé cho fieén chuaé
(o

EP recognition All Nieén t 6ng 7 6ng 7 0T thi @ nhai: tafcal Ghi
nhan lartaficaigiaitrofieén t 6ng i ong.

Fix EB pH OFF Nbichinh xat cua Fieén cuoéchuaé Foil theo pH

Sau foihut 5mL maii cho vag becher 250 mL, theén vag 50mL ni 6 ca§ cho
cait) avag khuagt baag caiti gnhagp Start vagheo dodkefiquaichuaé i

2. Chuan fio lai nong fio NaOH bang H,C,0,4 0,1N:

Cho 5 mL dung da&h H,C,04 0,1N vag becher, lap lat qualtrinh chuaé fpi
ti Ong ti hhi tred, khoag cad thay foéichedbimay. Nhap sodieis vadn ra kefiqual

V. TINH TOAN:

Ghi lar'th @g cap gialtrothedich Vnaon - pH fed&ad di ig i 6mg cong chuaé i
Ve 0mg cong chuaé foife&at finh fieén t 6ng i 6ng, so sanh ke&qualithu i 6€

tred may.

Cau hoi chuan bo:

1. Daiig foahq giai thich daiig cua fpitha
2. Tinh toan giaitropH ti 6ng fi 6ng theo lyithuyefi ing voi moi naé.
3. Khi chuaa fiH,C,0, baag NaOH thi may ghi nhan i 6@ bao nhieé fiefn

ti 6ng i Ong?
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BAI 12: XAC NONH NONG NO CL', I
BANG CHUAN NO NIEN THE — PHAN ONG KET TUA

I. NGUYEN TAC :

- Cl -, I' i 6% chuaé fpibaag dung dach AgNOs, di @ vag si ithay foétheédfien
ci € cuia fiei ch € Ag nhuing vag dung dcch ta xac finh Fi 0€ fieén ti 6ng i 6ng. Tar
rieén t 6ng F dng colsi thay ro@ bk ngot thedien ci €.
- Phai i ing chinh trong phi 6ng phap laghai o hg chuaé Foikeétua sau:

Cl" + Ag® =AgCly
- Nei ¢i & si iduig 6iFag lagiei ci € Ag, ta coiphai i ing Fied ci T

Ag'+1e =Ag"

Eag = Eag’ + 0.0591g[Ag'] = Eay® + 0.05910gT agci - 0.0591g[CI]

- Khi noag fpdcuia CI” giain lam cho the&u@a fien cf € Ag tadg. Thi € chaéta chg
o i 0T giaitro U cuia heihai Fiein ¢ &, nhing fien ci € so sanh coithe&hoég Foé
neé ta che quan taén fea fiei ci € che tha

Il. DUNG CU VA THIET B0 :

- Beaker 250ml Anh lcai - BopcaosuTQ 1 cai
- Pipet baai 5ml TQ 2cai - May chuaa fpafien thed 1 cai
- Binhtia Anh lcai - Neh ci & kefhop Ag 1 cai
I1l. HOA CHAT:
- Hoi hop halogen goin: - AgNO;3;0,01M

+ KCl ~0,01M (pTAgCI = 9,77)
+ Kl ~0,01M (pT = 16,1).

IV. THOC HANH:

- Choii che&dpimay (yinghd fedi 6€ giai thich dibapb).

- METU 3-1

- Parameters

- >titration parameters

- Vstep 0,1 mL

- Titr.rate max mL/min

- Signal drift 10 mV/min
- Equilibr.time 52 S

- StartV OFF

- Pause 0 S

- Meas.input 1

- Temperature 25,0
- >stop conditions
- StopV abs
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-  StopV 12 mL

- StopEP 9

- Filling rate max mL/min
- >evaluation

- EPC 30 mV

- EPrecognition all

- FixEP1U OFF mVv

Sau foihut 5mL maii hoin ho® halogenua cho vag becher 100mL, theén vag 5
mL HNO3; 2N, khoaihg 50mL ni 6c cad Cho caiti gvag vagkhuag fea dung dcch.
Nhuig heifien ci & vag, nhaa start vagheo dodkefiquaichuaé i

V. TINH TOAN:

Ghi lai'ti mg cap gialtrOE - Vag+ fedad di iig i 0mg cong chuad o vedi 6mg
cong chuaé foifeaxac fnh fieén ti 6ng i 6ng, so sahh voi ke quaithu f 0T tred
may.

Cau hoi chuan b:

1.  Gif & hai ion trea thi ion nag i 6 chuaa ritri 6¢? Giai thich.

2. Ngoapphi 6ng phap chuaé foifien the&a, colthedsi (duiig cac phi dng phap
nag khat Fedxat finh hoh how 1", CI" 7 6% khoég? 0 u vaenhi 6€ Fieén cua
ti mg phi 6ng phap.

3. Trong chuaé fpifien thedsi iduiig phain i hg ke@tud, tai Fieén th 6ng i 6ng ta
tho 6mg gap tréingai’nag? Nea biei phap khaé phut.
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BAI 13: XAC NONH HAM LOONG Fe?
BANG CHUAN NO NIEN THE — PHAN ONG OXY HOA KHO

I. NGUYEN TAC:

Trong modtri 6mg axit, Fe?* fi 6€ chuaé Fbibadg KMnO, theo phah b ing:
Fe’* +MnO, +8H" =Fe* +Mn** + 4H,0
Sh iduiig phi 6ng phap fiei theafp giaitrothedied ci € cud fiei ci T chz thoti @
folxat finh Fiedn ti 6ng.
Niein ¢ € che thooirag lagien ci € Pt.
The&ui fiein ci & nay i 6T bieé died nhi sau:
E =K +0.059/n*Ig[O)/[Kh]
Tri ot Fieén ti 6ng i 6ng, dung déch chi @ heiFe*/Fe? nea the&ien ci € i 0F
tinh theo:
E = E% + 0.059*Ig[Fe®*")/[Fe*']
Sau fieén ti 6ng i ong, chi @ heiMnO4 /Mn®* Ta col:
E = E°Mnoasmnz+ + 0.059/5%Ig[Mn0O4]/[Mn?].
Ti drea ta thag khi qua fieén t dng F dng colsi thay Foaérafinhanh cua thea
fien ci € ti @oixat finh fieén ti 6ng i ong.

Il. DUNG CU VA THIET BO:

- Beaker 250ml Anh 1 cai - Bop cao su TQ 1 cai

- Pipet baéi 5ml TQ 2 cai - May chuaé foifien thea 1 cai

- Binh tia Anh 1 cai - Niei ¢i & ke&hop kep Pt 1 cai
I1l. HOA CHAT:

- Dung dé&ch Fe®* 0,02N: hoa tan 7,8426 g muoa Mohr (PA) vag ni 6t ca§ cho
theén 1mL H,SO,4 iR inh mi ¢ t6i vagh 1 lit, pha loafig dung dach nay lam 10
lan Fe&i 0€ dung dich Fe? 0,02N.

- Dung d&ch H,SO,4 0,5N

- Dung dch KMnO,4 0,02N

IV. THOC HANH:

1. Chuan mau:

Choiti che&pimay:
MET U 5-5

- Parameter

- >titration parameter

- Vstep 0.1 mL

- Titrrate max mL/min
- Signal drift 10 mV/min
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- Equilibr.time 52 S

- StartV OFF
- Pause 0 S
- Meas.input 1

- Temperature 250 C
- >Stop conditions
- stopV  abs
- StopVv 7 mL
- StopU OFF
- StopEP 9
- Filling rate max mL/min
- >evalution
- EPC 30 mV
- EPrecognition all
- FixEP1U OFF mV.
Sau flhut 5 mL maii cho vadecher 250ml, theén vag 10 ml H,SO4 0,5N,
theén 50mL ni 6t cag cho cait) evag vakhuag feél dung dach. Nhuing hedfied ¢i @
vag vaghaa start, theo dodketiquaichuad i

2. Chuan lai nong fio cua KMnOy:

Dugg H,C,04 fe&huaa larnoag ficua KMnO,4, moédtri 6mg axit Sulfuric.
Sinh viea khoag caa thay foéche&doimay.

V. TINH TOAN:

Sinh viea ghi lairti mg cap giaitroV - E fe&a di ig i 6@g cong chuaé Fdj xat
ftnh Fieén ti ong fi dng th Fbixat Finh ham Ii 6lig cui Fe?*.
Cau hoi chuan bo:

1. Nea trong mai coichi @ CI" thi phep xac finh colboaih hi 6ing khoag? Biein
phap khaé phug?

2. Phai i ng trea colvan tod rafinhoi6ithdfieén ban faa ned sedga§ sai soaanh
choha§ neé bieih phap xi ili?
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BAI 14: NONH LOONG Pb?* BANG
PHOONG PHAP COC PHO XUNG VI PHAN

I. NGUYEN TAC :

Trong ci € phodcoarieéd domg fien M i 6€ bao goin 2 thamh phaa: domg
khuag tan fi 9¢ ta® thamh t) esi Ttham gia phah 0 hg feh ci € cua chaé khi(ch &;
thamh phaa thi ihai la® domg tuifiein xuathiein gii @ beama€giow'thuy ngaé vaalung
dach khab sat, domg nag thay fpénhanh vaghuthuot vag beamag giot'thuy ngaa,
domg nay gag§t nhieil trea ci ¢ pho&pilam aih hi 6ing Fea keiquaixat finh. Nedioi
haii dorg nay, ngoabtheduyea tinh ap vag hai fien ci €, ngi 6pta ap theén moi thea
daiig xung hoaé daiig song vuoég roi baé fedl o doag Faraday tai moi cuoéxung
vadai'moi cuoégiol'thuy ngaa bagg thiebochuyea duiig. Ci € phodpathu i 6€ col
daiig peak, di @ vag chiedl cao hoaé dien tich peak fedieé hagh finh i 6ing, vaali @
vag gialtroE,, fednh tinh.

Il. DUNG CU VA THIET BO:

- May ci € pho&57 VA Computrace.
- Heifie ci T gio¥thuy ngaé roi vagiein ci € so sanh calomen bad hoa.
- Tedag ghi ci € phoa

I11. HOA CHAT:

- Dung dcch Pb (11) tieé chuaé: hoa tan 1.599 g Pb(NOs3), trong 200mL nj ¢ ca
theén 2mL dung dich HNO3 ffi Ntnh mi & baag ni 6t caéifea 1 lit. Khi s iduiig
pha loadig fedi 0€ dung dach 20ppm.

- Dung d&ch fein acetat pH =5.

IV. THOC HANH:
1. Lap day chuan:

Laam 16 6% lag 2; 4; 6; 8; 10 mL dung dach Pb(ll) 20ppm cho vag binh mi ¢
100mL, theén 5 mL fein pH =5 vagfinh mi ¢ t6i vagh baag ni 6t ca Nuod khi
trong vomg 10 phut vagd ci & phod
2. Mau xac fionh:

Hut 5 ml mai cho vag binh mi ¢ 100mL, theén 10ml fein pH =5 vaghao tat
ti Ong ti hi Foaévoi chuad.
- Khoi foing may.
- Nhag chuot vag Start measurements.
- Nhag chuot vag File/ load method
- Nhag chuoi vag Application notes.
- Choii phi dng phap
- Re&huot vag bied ti 6ig working method specification
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Chuaé bohoaichattheo hi 6ing dai cho vag coé.

Vag bied ti 6ig computrace cotrol fe&hoil chedpilam viet cul fiein ci T.
Choii HDME / nhag Purge fedut khi Nit6 trong vorg 5 phut.

Nhag Purge fe&hoat khoi che&pisue khi. Nhaa Close

Troilveabied ti 6ig working method specification.

Choni che&é Standart addition.

Choii trong mode: DP- differential Pulse.

Nhag vag Edit parameter fe&hoii cac thoag so&abraé

Choii thedbaéfaa: -1,2 mV

The&efithue : -0,1 mV

Nhap vag Determination fedhai bab maii:

Nhéted Sample

Sample amount :10mL

Cel volune 10,6 mL

Nhag OK vagke#thut

Nhag vag Monitor/ start/Ok. Mam hinh hieé thoManual addition:

Dugg micropipet theén 100mul dung d&ch chuaé K103 /KI 1g/l vag trong coa

7. Nhap OK.

May ti oing sut khi vadkhuag troi. May ti Woing o lai 2.
Theén chuaé lam 2: lap larthao tac trea.
Nhag vag Determination- curve. May t Toing hiea thokefquall

3. Ve sinh may:

Thu hoi cat giow'thuy ngaé trong coa vag binh thu hoi thuly ngaé. Khoalvan

dai khitarbinh Nitd vagho sug khi fiedoaphaa nitd com lartrea i 6@g dai

V. TINH TOAN:

Vedri 6mg chuad gii & chied cao peak vagnoig fpat) gfoitinh ra ham ludiig

Pb(I1) coitrong maii (ppm)

Cau hoi chuan bo:

1.

2.

0 u fieén cui phi 6ng phap ci € phodxung vi phaé? Vi sao ngi 6ta khoag s i
duiig Gelatin trong cat thi nghiein?
Vi sao phai dugg feim khi o ci € phod
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Chuibiea : ThS. LearhoThanh Hi dng
Bieé soai : Bodmoa Phaa tich
Hiedl fiinh : Nguyein Thu Giang

Si @& bain in : LedThoThanh Hi 6ng - Nguyei ThoCaén Tui
Xong ngay 1.9.2004 tai’khoa Hoa tri 6mg Cao faing Coag nghiep 4
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