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TUYEN BO BAN QUYEN
Tai liéu nay thudc loai sach gido trinh nén cac pguén thong tin c6 thé duoc phép
dung nguyén ban hoac trich dung cho cac muc dich vé dao tao va tham khao.

) Moi muc dich khac mang tinh 1éch lac hodc str dung v&1 myc dich kinh doanh
thiéu lanh manh s€ bi nghiém cam.






LOI GIOI THIEU

Gido trinh Thwe hanh Héa phan tich dugc bién soan theo chuong trinh dao tao
dugc s¥ trung cip do Bo Lao dong Thuong Binh va X3 hoi ban hanh, ding lam tai liéu
giang day cho gido vién va hoc tap cho hoc sinh dugc trung cap.

Gi4o trinh duoc bién soan dua trén muc tiéu, yéu cau, ndi dung va thoi gian quy
dinh trong chuong trinh gido duc mon hoc Héa phan tich. N¢i dung bam sat dugc yéu
cau kién thirc co ban, chinh xac khoa hoc, cap nhat vao thyc tién Viét Nam.

Trong qué trinh bién soan, chiing t6i c¢6 thé miac mot sb sai sot, rat mong nhan
duogc y kién dong gop cua cac ban dong nghiép va hoc sinh dé hoan thién gio trinh Héa
phan tich.

Can Tho, ngay 22 thang 05 nam 2022
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GIAO TRINH MON HQC

Tén mén hoc: HOA PHAN TICH
Ma mén hoc: MHO7

Thoi gian thyc hién: 90 gid (Ly thuyét: 28 gid; Thyuc hanh: 58 gid; Kiém tra: 04 gid)

I.Vi tri, tinh chat mén hoc

— Vi tri: Mén hoc co sé.

— Tinh chéat: La mén hoc bét budc.
I1. Muc tiéu

— V& kién thtre: Trinh bay duoc cac hién twong Xay ra va viét cac phuong trinh
phan ¢ng cua cation va anion tac dung véi thuoc thir; Trinh bay duge cac nguyén tac,
céch tién hanh, cach tinh két qua trong cac phuong phap phan tich dinh lugng dé hoc;

Trinh bay duogc cac nguyén 1y, nguyén tic cia cac dung cu va cac budc tién hanh cua

cac phuong phap phan tich dung cu co ban.

— V@ k¥ nang: Tién hanh xac dinh dugc cac cation va cdc anion trong dung dich

mudi vo co ding quy trinh.

Vé nang luc tu chu va trach nhi€ém: Rén luyén duogc tac phong than trong chinh

xéc, trung thyc trong hoat dong nghé nghiép.
IT1. Noi dung mén hoc
Noi dung tong quat va phan bo thoi gian

sé Thoi gian (gio)
TT Tén chuong, muc Tf;{lg Ly | Thye Kiém
sO | thuyet [ hanh | tra
1 | Bai 1: Pai cuong vé hoa hoc phén tich 2 2
2 | Bai 2: Xac dinh Cation nhom I, 11 3 3
3 | Bai 3: Xac dinh Cation nhom II1, IV 5 5
4 | Bai 4: Xac dinh Cation nhom V va Anion
nhom I > 4 1
5 | Bai 5: Phuong phap phan tich thé tich ) 5
6 | Bai 6: Dinh lugng bang PP acid - base
7 | Bai 7: Dinh luong bang PP tao taa 1
8 | Bai 1: Huéng dan str dung dung cu thuy 5 )
tinh
9 | Bai2: Tim Cation nhom IV, V 8 8
10 | Bai 3: Tim Anion nhom I 10 10
11 | Bai 4: Pha va dinh lugng dd NaOH 10 10
12 | Bai 5: Pha va dinh lugng dd KMnO4 10 10
13 | Bai 6: Pha va dinh lugng dd nudc Oxy gia
304 10 10




Thoi gian (gio)
TT Tén chwong, muc Tong | Ly | Thue | Kiém
i} thuyét | hanh | tra

14 | Bai 7: Pha va dinh luong NaCl bang pp

Mohr 10 8 2

Céng | 90 28 | 58 | 4

IV. Diéu kién thuc hién mon hoc

— Phong hoc chuyén moén héa/nha xudng: Phong ly thuyét, thyc hanh.
— Trang thiét bi may moc: may cassette, may chiéu.
— Hoc liéu, dung cy, nguyén vat liéu: gido trinh, CD, phan, bang, viét.
— Céc diéu kién khac: Mang Internet.
V. N¢i dung va phwong phap, danh gia
1. Noi dung
— V& kién thtrc: Trinh bay dugc cac hién tuong xay ra va viét cac phuong trinh
phan tng cua cation va anion tac dung voi thudc thir; Trinh bay dugc cic nguyén tac,
cach tién hanh, cach tinh két qua trong cac phuong phap phan tich dinh lugng dé hoc;
Trinh bay duoc cac nguyén 1y, nguyén tic cua cac dung cu va cac budc tién hanh cua
cac phuong phap phan tich dung cu co ban.
— V& k¥ nang: Tién hanh xac dinh dugc cic cation va cac anion trong dung dich
mubi vo co ding quy trinh.
— Ve nang luc tu chu va trach nhiém: Co thai do tu giac trong hoc tap, chu dong
tham gia hoat dong nhom, 16p, tuan thu quy dinh vé thoi gian cta giang vién.
2. Phuwong phap
— Kiém tra thuong xuyén: 1 diém kiém tra hé s6 1.
— Kiém tra dinh ky: 1 diém kiém tra hé s6 2.
— Thi két thuc mén hoc: Bai thi viét, sir dung cau hoi thi truyén thdng két hop cau
hoi trac nghiém.
VI. Huéng dén thwe hién mén hoc
1. Pham vi 4p dung mon hoc
Chuong trinh mén hoc duoc sir dung dé giang day cho trinh do Trung cap.
2. Huémg din vé phwong phap giang day, hoc tip mén hoc
— Dbi voi giao vién, giang vién:
+ St dung cac trang thiét bi va hinh anh dé minh hoa truc quan trong gio hoc.
+ Mon hoc di sau vao k¥ nang thuc hanh, tuy nhién sau mdi bai hoc hoc sinh
can ¢6 bai tap vé nha dé van dung kién thirc vao thuc tién.
— Péi véi nguoi hoc: Ngudi hoc can chu dong nghién ctru tai lidu, hoan thanh bai
tap duogc giao va luyén tap ngoai gio
3. Nhiing trong tim chuwong trinh can chi y
Nguoi day can bam sat ndi dung cua chuong trinh chi tiét va thyuc té tinh hinh
dién ra trong sut qua trinh giang day dé x4c dinh nhitng noi dung chinh.
4. Tai liéu tham khao
— Gi4o trinh ctia b mén Hoa Phén tich — kiém nghiém cta Trudng.
— Gi4o trinh Phan tich — kiém nghiém — Khoa Dugc— PHYD tp HCM niam 2007.
— Duoc Pién Viét Nam I1I-BYT, NXBYH, 2002.



BAI 1. GIOI THIEU DUNG CU TRONG
HOA PHAN TiCH PINH LUQNG

MUC TIEU HQC TAP
1. Nhan biét cac ki hiéu nguy hiém trong PTN
2. Biét muc dich sir dung cua ting thiét bi, dung cu trong PTN
3. St dung thanh thao cac thiét bi, dung cu thuong c6 trong PTN

NOQI DUNG
1. Mot sé dung cu, thiét bi va ky thuat thie nghiém co ban trong phén tich héa
hoc
1.1. Dung cu dung trong phin tich trong lwgong
1.1.1. Can
Céc loai can trong phong thi nghiém Hod phan tich
Can k¥ thuat: Can ding cho cac phép can kém chinh xac, c6 thé 14 can so bo vat can
trude khi can phan tich; can cac hod chét ¢ hoi am khong can sdy dé sau d6 xac dinh
lai nong d dung dich bang cac chat chuan; can pha cac dung dich khong can chinh xéac
ndng do.v.v. Kha ning doc két qua ctia can loai nay 12 0,01gam hodc 0,1g.
Can phén tich: Can phan tich thudng can cac vat can c6 khdi lwong 1én t6i 200 gam,
c6 do chinh xac téi 10 -10"° gam, gdm hai loai chinh 1a can co hoc va dién ti.
Ngay nay, can dién tir ra doi str dung k¥ thuat s6 va hién thi bang man hinh tinh thé

long, da giam dugc rat nhiéu thao tac cho ngudi phan tich.

Hinh 1: Can ky thudt va can phdn tich dién tu hién s



* Quy tdc sir dung cdn phdn tich

1.Trudc khi can phai kiém tra d6 thing bang cua cin thong qua bot nudc cta bd
phan diéu chinh thiang bang (bot nudc & giita vong tron gidi han).

2. Khi can, ngudi ngdi trén ghé d6i dién véi can, moi thao tac phai nhe nhang tranh
va dap.

3. Néi diing ngudn dién cho cin, bt cong tic ngudn, cic dén bao hiéu va man hién
thi sang, doi cho dén khi 6n dinh, man hién thi chi “0,0000g” d6i véi can dién tir va
thang do chi diém “0” d6i véi can co hoc.

Nhdt thiét khéng xép vt cdn lén can qud gidi han tdi trong ciia né, sw qud tdi cé
thé gdy nén nhitng bién dang hodc gdy don cdn; doi véi can hién sé, hién twong trén
lam chay cuon ddy dién tir do khong thé bui trir dwoc vit can.

4. Pat vat can ¢ giita dia can dé tranh dao dong (d6i voi quang can) (do khi d6 xuét
hién lyc ly tAm s& anh hudng dén két qua cua phép can).

5. Pong kin tu can trude khi mé can/ bat can, cho cac con s6 hién thi 6n dinh m&i
bt dau doc gia tri trong lugng.

- M6i lan tién hanh phdn tich hay cdc qua mét sé giai doan phén tich c6 lién quan véi
nhau chi nén tién hanh trén mot cdn va can ciing nhitng qud can da ding.
- Trong bdt ky trueong hop nao, khéng ddt truec tiép hod chat can cdn lén dia can.

6. Khi can xong, phai khod/ tit cAn (dwa cn vé trang thai khong dao dong), vé sinh
can va khu vuc can sach sé&, dong ctra tu can.

Chu y: Phai bdo vé cdan phan tich tranh bi an mon, vé sinh sach sé can va vi tri xung
quan can sau khi can xong.

- Khi cdn chdt 1ong khéng dan mon, khéng bay hoi ¢é thé can truc tiép bang cdach sir
dung lo can co nut day viea khit.

- Khi cdn cdc chat Iong bay hoi va ¢é tinh dn mon cao thi né phai dwoc dung trong ong
thity tinh kin. Ong thuy tinh dwoc lam néng 1én va dau ong dwgc nhing vao mau, khi
ngudi, chat 1ong ngung tu trén ong. Ong thiy tinh sau dé dwoc quay ngiege tré lai va
dau ong dwoc bit kin bang ngon lira nhé. Ong thity tinh va chdt long chira trong dé,
cung voi phan thiy tinh bi tach ra néu cé trong qud trinh bit kin dwoc lam ngudi dén
nhiét dé phong va can. Ong thiy tinh sau dé dwoc chuyén dén binh chita yéu cdu va
dwge lam vé dé chat long di ra. Mot thé tich hiéu chinh cho éng thity tinh ¢6 thé la can

thiét néu éng thity tinh nay c6 chia vach do thé tich.



1.1.2. Ti sdy
Ta siy la thiét bi duoc st dung rat rong rai trong cac phong thi nghiém. Tu sy

thuong c6 nhi¢t 40 nhd hon 200°C, ¢ tac dung sau:

- Dung dé 1am kho céac dung cu thuy tinh,

- Loai nudc hydrat hoa hodc nudce hut am cua mot s6 mudi hodc chat hat Am

- Lam kh6 mAu trude khi nung, 1am khé mot s loai mau phan tich.

Tuyét déi cam sdy cdc chdt dé chdy, né trong ti sdy.

1.1.3. Giay loc va k¥ thuat loc két tia

Gidy loc 1a loai gidy dic biét c6 kich thudc mao quan nhét dinh dé chat 1ong c6 thé di
qua va c6 do min thich hop. Trong phén tich trong luong, nguoi ta loc két tha bang gidy
loc khong tan/ tro. Gidy loc khong tan 13 loai gidy khi d6t chay, khoi lugng con lai tir
0,00003-0,00008g tro tuy theo ting loai. Thuc té trong luong nay khéng anh hudng téi
két qua phan tich (4o chinh xac cua can 13 0,0001g)

C6 nhiéu loai gidy loc khong tro (nhu gidy loc bang xanh, bang tring, bing vang,
b@fmg do) duoc st dung cho muc dich loc cac loai két tia co kich thude khac nhau. Nha
san xuit thuong danh diu cac loai giéy loc theo mau sic cia vo hop dung giéy loc hoac
bang bang dan trén hop.

Nhuoc diém cua gidy loc 1a khong c6 kich thude 16 rd rang nén ngay nay nhiéu phong
thi nghiém da sir dung mang loc polime c6 kich thudc 16 chinh xé4c hon.

Ngoai ra, tly muc dich loc 1y két tiia hay loc bo két tiia 1y nudc loc ma can gap gidy
loc theo cac kiéu khac nhau. Ching ta c6 thé gap gidy loc theo hai cach hodc gap gidy
loc dang ranh (hinh 4a) hoic dang con (hinh 4b). Dang rinh s& cho phép chét long di
qua gidy loc nhanh chéng do c6 dién tich bé mat 16n hon khi gap gidy loc dang hinh con.

Tuy nhién, gidy loc gip dang hinh c6n lai cho phép tach chat rin d& dang hon.

(a) Gap gidy loc dé 1dy nudc loc (b) gap gidy loc dé l1dy két tua
Hinh 4. Gidy loc dwoc gdp dang ranh (a) va dang cén (b)
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(i) (k) O] (m)
Hinh 5. Cach gdp gidy loc dang ranh

Cich gip gidy loc:

Hinh 5 chi ra cac budc gap gidy loc dang ranh. Dau tién ta gip hinh tron thanh mot
ntra (a), roi mot phan tu (b, ¢). Can than véi cac nép gap, khong miét qua manh vao cac
ranh boi s& 1am gidy loc ¢ thé bi rach sau do. Tiép tuc cac nép gap dé ting sé ranh cia
gidy loc (d-h). Chung ta thiy gidy loc duoc gap nhu hinh cai quat gidy (i). Cubi cung ta
mo chiéc quat gidy ra va s& c6 gidy loc dang ranh (m).

Déi vai cach gip gidy loc dang con, dau tién ta cling gip thanh mot nira, roi thanh
mot phan tu nhu véi gidy loc dang rinh. Bay gid gidy loc ciia chung ta di duoc gip lai
thanh bon 16p, mé né thanh dang hinh con (gidng nhu chiéc nén vay) va diéu chinh sau

cho that vira khit khi dit vao phéu.



1.2. Dung cu do thé tich va cach sir dung
1.2.1. Cac loai dung cu dung, dong, do thé tich dung dich

C6 rét nhiéu loai dung cu thuy tinh ding trong phong thi nghiém phan tich phuc
vu cac muc dich khéc nhau. C6 loai chi dung dé dung va bao quan nhu chai, lo, binh...;
co loai dung dé dun nong nhu cdc ¢6 mo, binh nén (hay binh tam gidc) chiu nhiét hodc
dung dé 1ay thé tich khong can chinh x4c nhu cdc, dng dong, binh nén... Con cac dung
cu thay tinh ding dé do thé tich 13 cac dung cu dung dé 1ay thé tich chinh x4c dung dich
nhu gdm binh dinh mirc, pipet vach hoac pipet bau, buret.... Ty theo muc dich sir dung
ma dung cac loai dung cu do thé tich khac nhau. Thi du, dé léy chinh xac thé tich dung
dich chuan gbc, nhat thiét phai dung pipet bau, hoic micropipet, néu khéng can that
chinh x4c c6 thé dung pipet chia vach. Dung cu dé chuan do 1a buret, néu c6 nhiéu phép
chuan d9, sir dung buret ty dong s¢€ thudn lgi hon. Binh dinh mtrc 1a dung cu dé pha dung
dich gdc c6 ndng do chinh xac, nd con duoc sir dung dé pha cac dung dich mau phan
tich v.v. Pé lay cac dung dich dém, pha ché cac dung dich c6 ndng khong can chinh xéac

str dung dng dong thuan loi hon.

a - Binh non (binh tam giac) b - Cdic co mo dung tich 100ml ¢ — ong dong

-

|
=

T

L

d — Binh dinh muc d - pipet e — Buret va autoburet
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)

Hinh 6: Cdc dung cu do thé tich trong phdn tich thé tich
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1.2.2. Cach su dung mot $6 dung cu co ban trong chudn dg

* Binh dinh mirc: duoc dung dé pha ché cac dung dich c6 ndng d6 xac dinh bang cach
thém nudc cat dén vach mire. Khi dinh mic, tranh tiép xac bang tay vao bau binh vi
nhiét s& truyén tir tay vao thanh binh 1am thay d6i dung tich binh. Khi 1am day binh dinh
murc can dit binh 6 vi tri bang phang va dugc chiéu sang rd sao cho mit cong phia duéi
cua dung dich cham vao vach chia.
* Pipet: dung dé ldy chinh xac thé tich dung dich. Khi 1dy dung dich bang pipet, tay cam
dau trén cua pipet bang ngodn cai va ngdn giira cla tay thuan roi nhung dau dudi cia
pipet vao dung dich (gan ddy binh). Tay kia cam qua bop cao su, bop lai réi dua vao dau
trén cta pipet dé hut dung dich vao pipet dén khi dung dich trong pipet cao hon vach
mitc 2-3 cm. Dung ngén tay tro bit nhanh dau trén cua pipet lai dé chét 1ong khong chay
khoi pipet. Dung tay khong thuan ning binh dung dung dich 1én, diéu chinh nhe ngén
tay tro dé chat 1ong chay tir tir ra khoi pipet cho dén khi mat cong phia duéi cta chat
1ong trung voi vach cua pipet thi ding ngén tay tro bit chit dau trén cia pipet 1a va
chuyén pipet c6 chira mot thé tich chinh xac chat 1ong sang binh chuan d6. Khi lay dung
dich va khi cho chét 16ng chay khoi pipet can giit cho pipet & vi tri thang dimg. Khi chat
1ong chay xong can cham nhe pipet vao phan binh khong c6 dung dich (hinh 8) nhung
tuyét d6i khong thoi giot dung dich con lai trong pipet (néu thanh pipet ¢6 cha thich 1a
loai TD).

~
qa}

loz 8

{
R
L

a- Hut dung dich 1én a- buret
b- diéu chinh muc chat 16ng trong b- thao tdc khi chudn dé
pipet
Hinh 8: Cach sur dung pipet Hinh 9: Cach s dung buret



*Buret: Khi 1am viéc véi buret can kiém tra cdu khoa buret c6 dam bao kin va tron. Kep
buret vao gia buret ¢ vi tri thing ding. Truéc mdi lan chudn d6 can trang buret bang
chinh dung dich s& dung trong buret va phai d6 dung dich vao buret toi vach “0” phia
trén va cha y lam ddy ca phan cudi va ca khoa buret. Khi doc thé tich buret, mét phai dé
& vi tri ngang mat cong phia dudi dung dich trong sudt hodc phan trén mit 16i voi dung
dich khong mau. Khi tién hanh chuin d6 phai dé cho dung dich chay khoi buret tir tir dé
tat ca chat long chay ra hét khoi buret va sau 30s ké tir khi khoa dung dich méi doc két
qua. Cubi qua trinh chuin d6 phai nho ting giot dung dich va lam vai 1an dé lay gié tri
trung binh. Phép chuan do duoc coi 1a két thic khi hiéu thé tich giira cac 1an chuan do

song song khong qua £ 0,1 ml.

(a) nap dung dich  (b) Kiém tra xem c6  (C) rira dau buret (d) 1am sach va
vao buret con bot khi ¢ khoa bang nudc cat kho buret trude khi
van khong chuan o

Hinh 10. Cdc thao tdc véi buret truée khi chuan d6
* Binh nén va cach lay dung dich dé chudn dé: (chi ding nude cit dé trang, khong duoc
dung dung dich can lay dé trang binh nén).
Chung ta st dung pipet theo hinh 11.



(a) trang pipet (b) lau phia ngoai  (c) Dé pipet thang (d) Tia nudc cat

bang chinh dung pipet bang gidy ding va nghiéng xung quang binh

dich can lay thAm binh nén dé dung  nén dé dam bao tat
dich chay vao c4 thé tich chinh
xac dung dich da

ldy duoc phan tng
v6i chét chuan
Hinh 11. Céc thao tdc ldy dung dich vao binh nén bang pipet
Cdch tién hanh chudin dp:
Tay khong thuan cam khoa van (hinh 12a)
Tay thuan cAm binh nén (hinh 12b)
Chuan d6 véi toc dd nhanh trude diém tuong duong mot vai ml
Pé dau buret cham vao binh non (hinh 12c)
Tia nudc cit xung quanh dé dung dich cta chat chuan néu c6 bam trén thanh cia
binh nén s& dugc di xudng (hinh 12d)
Khi gan dén diém twong duong chudn véi téc d6 cham

Dau hiéu két thuc chuan d6 1a khi dung dich vira chuyén tir mau A sang mau B

(d)

Hinh 12. Cdc thao tdc trong qud trinh chudn dé



CAU HOI LUQONG GIA
1. Dé bao dam an toan trong PTN phai tuan theo nhimng chi dan gi?
2. Ké tén cac dung cu thuong gip trong Hoa phan tich dinh luong?

3. Trinh bay céac budc st dung pipet, buret, can phan tich?



BAI 2. PHA VA XAC PINH NONG PO DUNG DICH NaOH

MUC TIEU

1. Trinh bay duoc cac nguyén tic va phan tng dinh lvong NaOH

2. Tinh dugc khdi lugng NaOH dé pha va pha duoc 100ml dung dich NaOH 0,1N
3. Xac dinh duoc né)ng doé dung dich NaOH 0,1N

NOI DUNG

1. DUNG CU, HOA CHAT

- Can phan tich, Can ki thuat

- Buret

- Pipet chinh x4c dung tich 100ml

- Binh nén dung tich 100ml

- Cdc ¢6 mo, Phéu thiy tinh, Piia thay tinh

- Cc ¢6 chan dung tich 100ml

- Dung dich HCI

- Chat chi thi metyl da cam va phenolphtalein

2. PHA DUNG DICH NaOH 0,1N

- NaOH c6 M=40 thudng & dang cuc hay théi hinh try mau tring dé hat m.

- O thé ran, NaOH rat d& hut am trong khong khi, dung dich NaOH hap thu CO> trong
khong khi tao thanh Na,COs. Boi vay khong thé pha dung dich NaOH c6 ndng d6 chinh
xéac dinh trudc theo lwgng can. Hon nita sau khi di pha ché va xac dinh nong d¢ trong
tirng thoi gian bao quan, trude khi dung ngudi ta phai xac dinh lai ndng do cta né.

- Luong NaOH can thiét dé pha 100ml dung dich NaOH c6 ndng d6 xap xi 0,1N dugc
tinh nhu sau:

+ Tinh duong luong gam ctia NaOH: E=M/n=40/1=40

+ 86 gam NaOH can can 1a m=NxExV/1000= 0,1x40x100/1000=0,4g

Tién hanh pha dung dich NaOH 0,1N:

- Cho vao cdc c6 chan khoang 30 — 50ml nudc cat

- Can vao cbc c6 mo kho khoang 0,45 — 0,5g NaOH trén can ki thuat. Thém khoang 5ml

nuéc cét, lic nhe trong 5 -10 gidy va gan bo ngay phan nudc.
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- Thém khoang 30ml nudc va hoa tan NaOH. Chuyén toan bo dung dich nay sang cbc
c¢6 chan. Trang ce c6 mo 4 -4 1an, mdi 1an khoang 10 — 15ml. Tép trung nudc trang vao
cde co chan.

- Thém nuée vira du 100ml. Khiy déu cho dong nhét.

3. PINH LUQNG NaOH
Dung dung dich HCI d3 biét ndong d6 chinh xac lam dung dich chuin dé x4c dinh ndng
do dung dich NaOH theo phan tng:

NaOH + HCI = NaCl + H20
Pay 1a trudong hop dinh lugng mdt bazo manh bang mot axit manh, c6 thé dung metyl
d6, metyl da cam hay phenolphtalein lam chét chi thi.
3.1. Céch tién hanh
- Nap dung dich HCI d3 biét chinh xac ndng d6 vao buret.
- Duing pipet lay chinh xac 10,00ml dung dich NaOH cho vao binh nén 100ml, thém 2-
3 giot chat chi thi metyl da cam rdi dinh phan bang dung dich HCI cho dén khi dung
dich vira chuyén tir mau vang sang mau da cam. Ngung chuan d¢. Ghi thé tich dung
dich HCI da dung.

- Lai léy chinh xac 10,00ml dung dich NaOH cho vao binh nén sach, thém 7 - 8 giot
chét chi thi phenolphtalein rdi tién hanh chuan d¢ bang dung dich HCI cho t6i khi toan
bd dung dich chuyén tir mau hong sang khéng mau thi dimg qua trinh chuan do. Ghi thé
tich HCI tiéu tén.

- So sanh thé tich HCI tiéu ton trong qua trinh chuan d6 v&i 2 chét chi thi & trén. Nhan
xét két qua thu dugc.

3.2. Tinh két qua

Nong do duong luong ciia dung dich NaOH duoc tinh theo cong thirc sau:

NnaoH =VHci x NHel / VNaoH

Cau hdéi va bai tap

1) Tai sao khi dung metyl d6 va phenolphtalein 1am chat chi thi trong truong hop dinh
phan dung dich NaOH bing dung dich HCI thi két qua khac nhau?

2) Cho 9,777g axit nitric ddm dic vao nudc pha loang thanh 11it. Dé dinh phan 25ml
dung dich NaOH 0,1040N can 25,45ml dung dich HNO3 vira pha trén. Tinh ndng d6
phan tram cta dung dich HNO3 dam dic. (PS: 65,85%)

3) Tinh s6 gam H3PO4 c6 trong dung dich, néu khi dinh phan dung dich d6 bang dung
dich NaOH 0,2000N dung phenolphtalein 1am chat chi thi thi tén hét 25,50ml dung dich
NaOH. (bS: 0,2499¢)
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BAI 3. PHA VA PINH LUQNG DUNG DICH HCI

MUC TIEU

1. Trinh bay duoc nguyén tic va phan tng dinh luong HCI

2. Tinh dugc thé tich dung dich HC1 dic dé pha va pha dugc dung dich HC1 0,1N
3. Xac dinh duoc né)ng do dung dich HC1 0,1N

NOI DUNG
1. DUNG CU - HOA CHAT
- Chat goc Na,COs3
- Dung dich HC1 dam dac
- Dung dich chi thi methyl da cam
- Cac dung cu can thiét cho phan tich thé tich
2. PHA DUNG DICH HCI 0,1N
- Acid hydrochloric c6 khéi luong phan tir 1a 36,46
- HC] dam dic 1a chat long trong, khong mau, boc khoi, ¢6 ty trong & 20 do C khoang
1,18, ndng d6 HCI tir 35 — 38% (kl/kl) ing v&i nong do duwong lugng khoang 10 — 12N
- HCI dic dé bay hoi, thuong khong dat tiéu chuan chat gbc nén khi pha dung dich HCI
0,1N tir dung dich HCI dam dic ta chi c6 thé pha gan dung. Nong d6 dung dich sau pha
s€ duoc xac dinh lai béng 1 dung dich khac.
- Vi dung dich HCI dic 1a chat 16ng bdc khoi nén ta tinh thé tich dung dich can 13y thay
cho khéi lugng. Gia str dé pha 100ml dung dich HCI ¢6 ndng d6 xap xi 0,1N ta tinh nhu
Sau:
+ Encl = M/n = 36,46/1=36,46
+ S6 gam HCI nguyén chat c6 trong 100ml dung dich HCI 0,1N 13
m = N.E.V/1000 = 0,1x36,46x100/1000 = 0,36469
+ Do d6 thé tich dung dich HCI dic can lay
Vet dze = M X100 / (dxC) = 0,3646x100/(1,18x38) = 0,81mi
Cach tién hanh:

- Cho vao ly ¢ chan khoang 30 — 50ml nuGc cat

- Dung pipet chia vach cho khoang 80ml dung dich HCI (khong duoc hut bing

miéng) vao ly ¢6 chan. Thao tac nay dugc thuc hién trong tu hut.
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- Dung diia thity tinh khudy déu

- Thém nudc cit vira di 100ml. Khudy déu
3.NGUYEN TAC PINH LUQNG HCI
HCI 1a mot acid manh, c6 thé dung chat gdc 1a Na,CO3 dé xac dinh ndng do cua né.
Diém twong duong duoc xac dinh dya vao sy chuyén mau cta dung dich ¢ cho thém
chi thi mau thich hop do c6 sy thay dbi dot ngot pH cia dung dich
Phuong trinh phan trng dinh lugng
Na,CO; + HCl = NaHCO; + NaCl (1)
NaHCO, + HCl1=H,0 + C0,T + NaCl (2)
Phan tmg 1, pH twong dwong 14 8,4 nim & ving base do d6 c6 thé dung phenolphtalein.
Phan tng 2, pH tuong duong 1a 3,8 nam & ving acid do d6 ¢6 thé dung methyl da cam.
Néu chi dung chi thi phenolphtalein thi méi chuan d6 duoc % luong NaCOs con néu
dung chi thi methyl da cam thi s€ chuan d6 dugc toan bd luong Na2COs
4. PINH LUQNG DUNG DICH HC10,IN
Dung chat gbc 1a NaoCOs dé dinh luong HCI
4.1. Pha dung dich goc natri carbonat 0,1IN
- Na2COs khan dugc dung 1am chat gbc, trude khi dung cin sdy ¢ nhiét d6 khoang 200
d6 C trong 2 gid dé loai hét nude.
- BPuong lugng gam ctiia Na,COz3 1a 52,997
- Lugng NapCOs cén thiét dé pha 100ml dung dich Na,COs c6 ndng d6 chinh xac 0,IN
la
m = N.E.V/1000 = 0,1x52,997x100/1000 = 0,523g
+ Can chinh x4c khoang 0,53g chat chuan gc Na,COj trén can phan tich cho vao binh
dinh mic dung tich 100ml pha phéu.
+ Trang phéu nhiéu lan bang nudc cat (khoang 50ml). Bé phéu ra.
+ Léic nhe dé hoa tan hoan toan NaCOs
+ Thém nudc vira du dén vach. Lic déu.
4.2. Tién hanh dinh luong
- Dung pipet chinh xac 1y 10ml dung dich Na2COs cho vao binh nén sach. Thém khoang
2 giot chi thi methyl da cam.
- Trang Buret bang khoang 10-15ml dung dich HCI (2 1an). Cho day dung dich HCI

0,1N 1én trén buret va diéu chinh khéa buret duge dung dich dén vach s6 0.
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BG tri thi nghiém nhu hinh

44— ung dich HCI 0,1N

~ 7\ g— 10,00 mL dung dich Na;CQC;
2 giot dung dich da cam methyl

- Tién hanh chuan d6: nho tir tir timg giot HCI xudng binh ndn chira Na,COs. Vira cho
vira lic déu. Chuén d6 toi khi dung dich ¢ binh nén chuyén sang hong da cam. Ghi thé
tich dung dich HC1 0,1N da dung.

4.3. Tinh todn két qua

Nong d6 duong luong cua dung dich HCI NHcl = NNa2co3 .VNa2co3 IV Hcl
Cau hoi
1. Tinh luong dung dich HCI dam dic dé pha va pha dang ki thuat 100ml dung dich
HCI 0,1N

2. Trinh bay nguyén tic dinh luong HC1 bang Na2COs
3. Pha 100ml dung dich géc Na2COs3 0,1N. Tinh néng d6 dung dich Na>,COj3 pha

duoc
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BAI 4. PHA VA XAC PINH NONG PO DUNG DICH KMnOq

MUC TIEU

1. Trinh bay duoc nguyén tic va phan tmg dinh lvong KMnO4

2. Tinh duoc khdi lugng KMnOs can dé pha duoc 100 ml dung dich KMnO4 0,1N
3. Xac dinh duoc né)ng do dung dich HC1 0,1N

NOI DUNG

1. DUNG CU - HOA CHAT

Dung dich KMnO4 can chuan do

Tinh thé H2C204.2H-0 tinh khiét phan tich
Dung dich H2SO4 6N

- Céc dung cu can thiét cho phan tich thé tich.
2. PHA DUNG DICH KMnO4
- KMnO#4 ¢6 khéi luong phan tir 1 158,05
- KMnO4 13 chét rin, tinh thé mau tim den va thuong co6 tap chit, nhét 1a MnO, ngoai
ra vi 12 chat oxi hoa rat manh nén khi hoa tan vao nuéc KMnO4 bi phan huy béi cac chat
khir c6 trong d6 nhu NHs, cc chét hitu co, bui v.v... vi viy sau khi pha ché xong, nong
d6 dung dich giam dan, phai sau 7-10 ngay ndng d6 mai on dinh.
- Do d6 khong thé (va ciing khong can thiét) pha dung dich chuan KMnO4 bang cach
liy luong can that chinh x4c, ma sau khi pha dé 7-10 ngay rdi xac dinh lai nong d6 cta
dung dich. (Néu dun s6i dung dich KMnOs, qua trinh oxi héa xay ra nhanh, sau vai gid
¢6 thé loc bo két tua va duge dung dich KMnOj4 c6 néng do 6n dinh)
- Phai bao quan dung dich KMnO4 trong tdi hodc trong chai mau tham dé tranh phan
ung xay ra khi bi 4nh sang kich thich:
KMnOs + HO = MnO2| + KOH + O271

Cich tién hanh:

- Tinh to4n hoa chat can lay:

Lugng KMnO4 can thiét dé pha 100ml dung dich KMnO4 c6 ndng do xap xi 0,IN
duoc tinh nhu sau:

+ E kmnos = M/=158,05/5 = 31,61

+Sb gam KMnQO4 can can 1a m=N.E.V/1000=0,1x31,61x100/1000 = 0,3161g
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- Tién hanh pha:

+ Cén vao cdc 6 mo kho khoang 0,329 KMnOy trén can ki thuét.

+ Thém khoang 20ml nudc cit vao cdc KMnO4

+ Vira dun néng vira khudy trong khoang 5 phut. Dé ngudi. Gan phan dung dich phia
trén vao coc co chan

+ Lap lai dong tac hoa tan nhu trén 2 — 3 14n nita. Tap trung dich vao cdc ¢ chan

+ Thém nudc cit vao cde co chan vira di 100ml. Khudy déu.

2. XAC PINH NONG PQ KMnO+
2.1. Co s6 cua phuong phap Permanganat

KMnOj 14 chit oxi hoa manh, thudng duoc dung dé xac dinh nhiéu loai chat khir khac
nhau.

Phan ting oxi héa ciia KMnO4 c6 thé tién hanh trong mdi trudng axit hay méi truong
kiém, nhung phan tng trong méi trudng axit hay duoc dung hon.

Trong mdi truong axit, MnO4™ khi bi khir chuyén thanh ion Mn?*

MnOgs + 5e +8H* = Mn?* + 4H,0
(tim) (khong mau)

Néu lugng axit khong du thi chi x4y ra phan tng (trong méi trudng axit hodc kiém
cling vay).

MnOs + 4H" + 3¢ = MnO: + 2H20

Khi ting ndong d6 ion H+, phan tng tiép tuc:

MnO; + 4H"+ 2 = Mn?+ 2H;0

Khi dung dung dich KMnO4 dé chuan d¢, sau diém twong duong (du KMnO4) dung
dich c6 mau hong tim, nén khong can dung chét chi thi.

2.2. Cdch xdc dinh nong d¢ dung dich KMnO;

C6 thé dung H2C204.2H20, Na2C204, Asz03, Ka[Fe(CN)s].3H20 v.v... dé xac dinh
ndng d6 dung dich KMnO4, nhung hay dung nhit 1a H2C204.2H20 va Na2C,04 vi 13
nhitng chat c6 cong thire xac dinh, dé tinh ché.

Duéi day 1a cach xac dinh ndong 46 dung dich KMnO4 bing H,C204.2H20
2.2.1. Co so cua phuwong phap
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Trong moi truong axit, KMnOjs oxy hoa H2C204 theo phan ung:
5H2C204 + 2KMnO4 + 3H2S04 = 2MnSO4 + 10CO2 + K2SO4 + 8H20
2 | Mn™ +5e = Mn?*
51 C204% - 28 = 2CO

- Tai diém tuong duong, 1 giot dd kali permanganat thira s& cho dd c6 mau hong nhat,
khong mat sau khoang 30 gidy.
- Phan tng tién hanh trong moi trudng H2SO4
- Lac dau phan tng xay ra chdm nén dé ting téc do phan tGng, trude khi chuan do can
dun néng dung dich H2C204 (khong dun sdi dé tranh H2C204 bi phéan hity).
2.2.2. C4ch tién hanh
+ Pha ché dung dich H2C2040,05N

Can mot lugng H2C204.2H20 0,05N can thiét, vi du dé pha 200,0ml thi 13y:

0,05x63,03x0,2 = 0,6303g

Cho vao cbc c6 mo sach, thém nude cét, dun nhe cho dén khi tan hét. Chuyén vao
binh dinh mtrc 200ml (trang cb¢ nhidu lan bang nudc cit va do tat ca vao binh dinh
muc), dé nguoi, thém nudce cat dén vach, x4o tron déu dung dich.

Tinh va ghi lai nong d¢ chinh xac ctia dung dich H2C204 vira pha.
+ Pinh phan dung dich KMnO4 bang H2C204
- Dung phéu rét dung dich tir cdc c6 mé khoang 10 -15ml dung dich KMnO4 0,1N 1én
trén buret dé trang (1am 2 1an). Cho day dung dich KMnOa4 0,1N 1én trén buret va diéu
chinh khéa dé dung dich t6i vach s6 0.
- Lay chinh x4c 10,00ml dung dich H2C204 cho vao binh nén, thém 5-7ml H2SO4 6N,
dun ndng trén bép dién téi 70-80°C cho tdi khi o sui lan tan.
- Nhac binh nén ra khoi bép va tién hanh chuan d6 ngay (lic ddu cho ting giot KMnOs4
xudng, sau khi da sinh ra du lwgng Mn?* 1am xtc tic cho phan g thi c6 thé ting nhanh
tdc d6 chuan do 1én) ddng thoi lic nhe cho téi khi toan bd dung dich trong binh ndn xuét
hién mau hong nhat, khong mét mau sau khoang 30 gidy thi ngung chuan d¢. Ghi thé
tich KMnOg4 da dung.

B6 tri thi nghiém nhu hinh sau:
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4— Dung dich KMnO, 0,1N

Cung dich H:C;0, 10,00 mL
*— Dung dich H250, 50% 5 mL
Nudc cat 50 mL

Luu ¥ rang khi két thuc chuan do dung dich trong binh nén phai con am (>40°C)
¢) Tinh toan két qua:
Nong d6 duong luong cta dung dich KMnO4 duoc tinh theo cong thirc:

Nkmnos = NH2c204 VH2co4 | VkMnos

Cau héi va bai tap

1) Tai sao khong thé pha dung dich KMnO4c6 néng do dinh trudce theo lugng can
chinh x&c?

2) Giai thich cac diéu kién thi nghi¢m: thém H>SO4, dun néng dung dich, tdc do thém
thudc thr vao dung dich ban dau phai rat cham.

3) Tai sao khi dinh phén, dé 1au mau ctia KMnO4 dung dich lai bién mat.

4) Lay 0,2000g mau quing chira MnO2, ché héa bang HoC204 du va HSO4. Thé tich
dung dich H2C204 da léy 14 25,0ml va dé chuan do luong H2C204 du can 20,0ml dung
dich KMnO4 0,020N. Biét rang 25,0ml dung dich H2C204 tac dung vira hét 45,00ml
dung dich KMnOg4 trén. Tinh % Mn trong quang.

(BS: 6,87%)

18



BAI 5. CHUAN PQ ACID — BAZO.
PINH LUQNG CH;COOH BANG NaOH

MUC TIEU

Sau khi hoc xong bai nay mdi sinh vién phai:
- Nguyén tic dinh luong

- Chuén d¢ acid- bazo dung k¥ thuat

- Tinh ndng d6 CH;COOH

- Tac phong thuc hanh gon gang, v¢ sinh sach s€ sau khi thuc hanh.
NOI DUNG

1. DUNG CU - HOA CHAT

- Binh non 250ml

- Pipet chinh xac 10 ml, Ong nho giot

- Buret chuén d6

- NaOH 0,1N, phenolphatalein.

2. NGUYEN TAC

Dua trén co sé cia phan ing

CH3COOH + NaOH

CH3COONa + H20
Dung phenolphthalein 1am chi thi
3. TIEN HANH
- Lay 10ml dung dich CH3COOH can xac dinh vao binh nén 250ml, thém 2 — 3giot
phenolphatalein (dung dich trong binh n6n khong mau)
- Nho dung dich NaOH 0, 1N tir buret xuéng binh noén dén khi dung dich trong binh nén
chuyén sang mau hong nhat bén thi két thuc qua trinh chuan do.
- Ghi lai thé NaOH 0,IN di dung.
- Ap dung cong thirc tinh ndng d6 CHsCOOH
Cau héi:
1. Phuwong phap sir dung dé dinh luong acid bang bazo?
2. Két thuc qua trinh chuan d¢ dung dich trong binh nén cé méi trudng acid hay
bazo?

3. Tinh ndong 46 CH3COOH ép dung dinh luat nao?
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BAI 6. CHUAN PQ OXY HOA KHU
PINH LUQNG H;0, BANG KMnOj

MUC TIEU

Sau khi hoc xong bai nay mdi sinh vién phai:

- Trinh bay nguyén tic va phan tng dinh luong nudc oxi gia

- Tim ham luong H202 (%) va dinh luong dugc nudc oxi gia

- Thuc hién dung k¥ thuat, thao tac thuc hanh gon gang, v¢ sinh sach s€ sau khi thuc
hanh.

NOI DUNG
1.NGUYEN TAC

Dinh luong nudc oxy gia bang kali permanganat 14 dwa vao phan tng oxy hoa khir giita
kali permanganat va nudc oxy gia, trong d6 kali permangant dong vai trd 1 chét oxy
hoa, con nude oxy gia dong vai tro 1a chat khir.

Phuong trinh phan tng dinh lugng:

2KMnOs + 5H202 + 3HSOs = 2MnSOs + 502 +KySOs + 8H20

Chi thi: tu chi thi KMnOg4

2| Mn™ + Se = Mn?*
(tim) (Khong mau)
5| 0 - 2e = 09

O diém twong duong, 1 giot du dung dich KMnO4 1am cho dung dich c6 mau hong, day
14 diém két thuc chuén do.

2. TIEN HANH

2.1 Chudn bi dung cu

- Binh n6n 250 ml (erlen)

- Buret chuan d¢, Pipet chinh xac 10 ml, pipet thang 1 ml
2.2. Chudn bi héa chat

- KMnO4 0,IN (CD)

- H2S04 10 %, nudc cat

2.3. Tién hanh

- Hut chinh xac 1ml nudc oxy gia cho vao binh non 250 ml
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- Thém 10 ml nuée cat va 10 ml H2SO4 10%, ldc nhe, dé 6n dinh.

- Trang buret bang dung dich chuan 6 KMnO4 0,1 N. Dién dung dich chuin d6 KMnOy4
0,1N, diéu chinh vé vach s6 0, khoa buret lai.

- Nho tir tir dung dich chuan d6 xudng binh non, lién tuc lic déu, dén khi dung dich trong
binh nén xuat hién mau hong nhat bén trong 30 gidy. Két thuc qua trinh chuan do.

- Ghi lai thé tich KMnO4 d3 chuan d6 (ml)

BO tri thi nghiém nhy hinh sau :

4 Dung dich KMnO; 0.1N

10ml muxcre cét

e 1ml dung dich H202
10ml H2504 10%

2.4. Tinh két qua
- Nong d6 dung dich H20, dugc tinh theo cong thirc
CiV1=CV;
C(H202) x V(H202) = C(KMnOa4) x V(KMnOs)
=> C(H207) = C(KMnO4) x V(KMnO4) / V(H-20?)

- Ham luong phan tram (kl/tt) ctia dung dich H20, dugc tinh theo cong thic
Cong thirc :  [Ham lwong H202% = (Cn H202 X E 1202 X 100%)/1000)

V( KMnO4) x K x E (H202)
V( H202) x 1000

— 5 C%-= XL00%

Trong do6 : E(H.0y) = 17
K : hé s hiéu chinh ctia dung dich KMnOs
Cau héi :
1. Vai tro H,SO4 trong qua trinh chuan d6 ?
2. Trinh bay nguyén tic dinh lugng dung dich nudc oxi gia bang dung dich KMnO4
3. Ngoai dinh luong dung dich nudc oxi gia bang dung dich KMnO4 con cach nao khac

dé dinh luong nudce oxi gia nira khéng? Néu co hiy trinh bay nguyén tic?
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BAI 7. PINH LUQNG Na,S;0; BANG DUNG DICH 10D 0,1 N

MUC TIEU

Sau khi hoc xong bai ndy méi sinh vién phai:

- Trinh bay nguyén tic va phan tng dinh luong natri thiosulfat

- Xac dinh duoc né)ng do NaxS203

- Thuc hién dung k¥ thuat, thao tac thyc hanh gon gang, v¢ sinh sach sé€ sau khi thuc
hanh.

NOI DUNG

1. NGUYEN TAC

La phuong phap dinh lugng dua vao phan iing oxy hoa khtr gitra natri thiosulfat va iod,
trong d6 natri thiosulfat dong vai trd 1a chat khir con iod dong vai trd 1a chét oxy hoa.
Phuong trinh phan tng dinh lugng

2 NaS;03  + Il = NaS40s + 2 Nal

Chi thi: ho tinh bot

Thoi diém twong duong, 1 giot du dung dich Iz 1am cho dung dich ¢6 mau xanh duong,
day 1a diém két thiic chuan do.

2. TIEN HANH

2.1. Chuan bi héa chat

- I (rdn) M=254 g

- KI ( ran)

- Na2S203.5H20 ( M= 248 g)

- Ho tinh bot( chi thi)

2.2. Chuan bi dung cu

- Binh dinh mtrc 100 ml, 1000 ml

- Céc thuy tinh, diia thity tinh, Ong nho giot

- Can phan tich,

- Buret chuan d6, binh nén 250 ml, 100 ml

2.3. Tién hanh

2.3.1. Pha 1000 ml dung dich iod 0,IN
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Hoa tan 20 g KI trong 50ml nudc cat, cho 12,7g Iod vao hoa tan, cho dén khi iod tan
hét. Sau d6 thém nude cit vira du dén vach 1000ml, lic nhe, dé 6n dinh.

Bdo quan: Chtra trong lo thuy tinh mau nau, dan nhan.

2.3.2. Dinh lwong Natri thiosulfat bang dung dich iod 0,1N

- Can chinh xac 0,5g natri thiosulfat cho vao binh nén 100 ml.

- Thém 25 ml nuée cat vao binh nén, lic dén khi hoa chit trong binh nén tan hoan toan

- Thém 5 giot hd tinh bot vao binh nén.

- Trang buret bang dung dich chuan d6 iod 0,1 N. R6t dung dich chudn d¢ iod 0,1 N vao
buret va diéu chinh vé vach s6 0, khoa buret.

- Nho tir tir tirng giot dung dich iod 0,1N trén buret xuéng binh nén, lic déu lién tuc cho
t6i khi dung dich trong binh nén xuit hién mau xanh nhat. Két thuc qua trinh chuén (ghi

lai thé tich dung dich chuan d9).

|——— lod 0,1N

0,5g natri thiosulfat

25 ml nudc cat

V(1,)*C(,)*E (Na,S,0,)
m( Na,S,0,)*1000

x100%

Ham lugng Na2S:03 % =

Cau héi :
1. Trinh bay nguyén tic ciia dinh lwong dinh lugng natri thiosulfat bang Iod.
2. Trinh bay cach pha 1000 ml dung dich iod 0,1N va diéu kién bao quan dung dich
lod.

3. Mo ta su chuyén mau cua dung dich dinh luong trong binh nén khi chuan do.
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BAI 8. PHA VA PINH LUQONG DUNG DICH CHUAN PO EDTA 0,01M

MUC TIEU

Sau khi hoc xong bai ndy méi sinh vién phai:

- Tinh to4n duogc lugng hoa chét can 1y dé pha dung dich EDTA.
- Thyuc hién dung k¥ thuat, thao tac

- Tac phong thuc hanh gon gang, v¢ sinh sach s€ sau khi thuc hanh.

NOI DUNG

1. DUNG CU - HOA CHAT

- EDTA (C10H14N20gNa2.2H20)

-NaOH 1N

- Binh dinh mtc 100 ml.

- Céc thuy tinh, diia thay tinh, Ong nho giot
- Can phan tich,

- Buret chuén d, binh nén 250 ml, 100 ml
2. TIEN HANH

2.1. Co 56 Iy thuyét

EDTA (Complexon III) 1a dinatri dihydro ethylen diamin tetraacetat. EDTA thuong
0 dang ngdm nudc va co cong thirc hoa hoc 1a C10H14N20gNa2.2H20. Complexon III ¢
khéi lugng phén tir 1a 372,2.

Complexon IIT & dang tinh thé khong mau, dé tan trong nudc.

Complexon III khong thda mén diéu kién chat gbc vi CioH14N2OsNaz.2H20 d& mat
nude két tinh nén thanh phan khong ding véi cong thic. Ta chi co thé pha dung dich
EDTA néng d6 xap xi 0,01M tir C10H1aN20sNaz.2H,0. Nong d6 dung dich EDTA sau
khi pha, duoc xac dinh bang mot dung dich chuan khac da biét ndong do.

2.2. Tinh khéi lwong héa chat can pha
Sb gam C1oH14N20sNa2.2H20 can can dé pha 100ml dung dich EDTA c6 ndng d6 xap

xi 0,01M duogc tinh nhu sau:
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Cm=nx1000/V ==>n=Cm*V /1000 (1)
Tacom=nxM (2)
Thé (1) vao (2) ta duoc

m= Cm X V x M/1000 = 0,01x100x372,2/1000 = 0,372 g

2.3. Tién hanh pha 100 ml dung dich EDTA 0,01 M
- Céan khoang 0,372g C10H14N20sNa2.2H20 trén can ki thuat va chuyén vao binh dinh
murc 100ml.
- Thém nudce cat vao binh dinh mirc. Lic ki dé hoa tan hoan toan EDTA rdi thém nuéc
cat vira du 100ml, lac nhe, d€ on dinh.
Bé4o quan : Pyng trong l¢ thuy tinh mau nau, dan nhan.
3. PINH LUQNG COMPLEXON
3.1. Nguyén tdic
Dva vao phan tng tao phuc gitta EDTA va kim loai trong mdi1 truong dém pHO. Lac
dau dung dich c6 mau do vang do phan tng ctia Zn?* vai chi thi (Hind%).

Zn* + Hind* == Znlnd™ +H"

(Dé vang )

Khi nho EDTA (HY?®) xubng, Zn*" tu do s& phan tng trudc:

Zn” + HYY == ZnY" + H"

Luc 4y mau cua dung dich vAn khong bién doi. Gan diém twong duong, ta co sy canh
tranh tao phuc:

HY* + Znlnd™ === ZnY" + Hind*

(Db vang ) {Xanh)

Két thiic chuan d6 khi mau chuyén tir tim sang xanh trong hoan toan.
3.2. Tién hanh

Lay chinh xac 10,00ml dung dich ZnSO4 0,05M cho vao binh nén

Thém khoang 5 - 7ml hdn hgp dém NH4Cl + NHsOH va mdt it chét chi thi ET-00
(Eriocrom den T ki hiéu 1a Hind?) va 30ml nudc cét.

Cho dung dich complexon III vao buret va chuan d6 dung dich cho t6i khi dung dich
tir mau d6 tia chuyén sang mau xanh trong.

Ghi thé tich dung dich complexon III ti€u ton, tir do6 tinh ra néng dd dung dich
complexon III nay.
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«—— Dung dich EDTA 0,05M

10,00 mL dung dich ZnS0O, ,
——-\ . Dung dich @&m amoniac 5 mL ,

Hon hdp chi thi den eriocrom T 0,1g Nudc cdt 30 mL

3.3. Tinh toan két qua
Néng do mol/l cua dung dich EDTA dugc tinh nhu sau:

CmepTta = Cmznsos X V znsos /' V EDTA

Cau hoi lwgng gia
1. Tinh toan dugc lugng hoa chit can 14y va pha dung ki thuat 100ml dung dich
EDTA 0,05M.
2. Trinh bay nguyén tac dinh luong bang phuong phap complexon.
3. Thiét 13p cong thi tinh ndong do mol/l ctia dung dich EDTA.
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BAI 9. PHA VA PINH LUQNG DUNG DICH CaCl,.2H.0

MUC TIEU

Sau khi hoc xong bai ndy méi sinh vién phai:
- Biét nguyén tic chuan do tao phic.

- Thyuc hién dung k¥ thuat, thao tac

- Tac phong thuc hanh gon gang, v¢ sinh sach s€ sau khi thuc hanh.

NOI DUNG
1.NGUYEN TAC
Dua vao phan ung :

Ca™ + H,Y" = CaY™ + 2H
Dé xac dinh diém tuong duong dung chi thi Murexit ki hiéu Hslnd.
& pH > 12 phan tng giira chit chi thi Murexit va Ca?* ¢6 thé biéu dién theo so d6

Hilnd < 2H" + HInd™

Ca™" + HInd" = Calnd™ + H
O cudi qua trinh chuan d6 khi complexon III tic dung hét v6i Ca?* (phirc CaY? bén hon
phtrc Calnd) thi :

H.Y*™ + Calnd~ = CaY™ + H" + HInd™ (& pH=12)
do tia  khéng mdu tim hoa ca

Vi mau ctia chat chi thi Murexit phu thudc pH nén phan tng tién hanh trong méi truong
kiém manh.
2. DUNG CU - HOA CHAT
- Chuan bi dung dich EDTA 0,01M
- Céc thuy tinh, diia thity tinh, Ong nho giot
- Buret,
- Binh n6n 250 ml, 100 ml
3. TIEN HANH
- Hoa tan mét luong chinh xac 0,8g CaCl2.2H20 bing 50 ml nudc cét trong cdc thuy
tinh.
- Chuyén toan b dung dich trong cdc cho vao binh dinh mirc 100ml, bd sung nudc cit
vira dit d&én vach, lic nhe dé 6n dinh.(dung dich A)
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- Rét dung dich trilon B (complexon III) véo buret, diéu chinh vé vach sé 0.

- Huat chinh xac 25 ml dung dich A cho vao binh non 250 ml, thém 25 ml dd NaOH 1IN,
thém 5 giot chi thi murexit, dung dich s€ c6 mau do tia.

- Chuén d6 bang dung dich trilon B dén khi dung dich trong binh nén xut hién mau tim

hoa ca. Két thiic qua trinh chuan d¢. Ghi lai thé tich trilon B d4 dung.

Vtrilon 8* Criilon 8 *E (CaClyz) 100

Ham luong % = X x100
m(CaCl2.6H.0)*1000 25

Cau hoi:

1. Trinh bay nguyén tic dinh luong?

2. Chung minh cong thire tinh ham lugng cia canxi clorid
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BAI 10. PINH LUQNG NATRI CLORID BANG PHUONG PHAP
MOHR

MUC TIEU

Sau khi hoc xong bai ndy méi sinh vién phai:
- Trinh bay nguyén tic phan tng

- Xac dinh ham lugng NaCl

- Thyuc hién dung k¥ thuat, thao tac

- Tac phong thuc hanh gon gang, v¢ sinh sach s€ sau khi thuc hanh.

NOI DUNG
1. NGUYEN TAC
La phuong phap dinh luong tryc tiép Cl" bang AgNOs.
Phuong trinh phan ing
AgNO; + NaCl ===  AgCl+ + NaNO;
tring
Chi thi 1a kali cromat (K2CrQOxs)
O thoi diém tuong duong, 1 giot du dung dich AgNO; tao két tia ndu do, day 1a diém
két thiic chuan do.
AgNOs + KoCrOs = AgCrOs + KNOs3
Nau do
2. DUNG CU - HOA CHAT
- Binh n6n 250ml
- Pipet chinh xéac 10 ml
- Buret
- Coc c6 mo
3. TIEN HANH
- R6t dung dich AgNOs vio buret, trang 1 14n, sau d6 thém day buret va diéu chinh khoa
buret dugc dung dich dén vach 0.
- Hut chinh x4c 10ml dung dich NaCl bang pipet chinh x4c cho vao binh nén, thém 5
giot chi thi kali cromat.
- Tién hanh chuan do: Mot tay diéu chinh khoa buret cho dung dich AgNO3 0,1N tir

buret xuéng binh nén (lac dau nhanh, gan diém twong dwong cho tir tir ting giot, tay
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con lai l4c binh nén chira dung dich NaCl. Chuén d6 dén khi dung dich xuét hién mau

nau do. Ghi thé tich dung dich AgNOs di dung.

2.3. Tinh toan két qua
Duya vao cong thuc
CiV1=CV2
Cn(NaCl) x V(NaCl) = Cn(AgNOs) x V(AgNO3)
C n(NaCl) = Cn(AgNOs) x V(AgNO3) / V(NaCl)
Cau héi:
1. Nguyén tic dinh lugng natri clorid bang phwong phap Mohr.
2. Trinh bay céach tién hanh dinh luong natri clorid theo phuong phap Mohr
3.Thiét lap cong thic tinh toan ndng d6 dung dich NaCl
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BAI 11. PINH LUQNG NATRI CLORID BANG PHUONG PHAP
VOLHARD

MUC TIEU

Sau khi hoc xong bai ndy méi sinh vién phai:
- Trinh bay nguyén tic phan tng

- Xac dinh ham lugng NaCl

- Thuc hién dung k¥ thuét, thao tac

- Tac phong thuc hanh gon gang, v¢ sinh sach s€ sau khi thuc hanh.

NOI DUNG

1. NGUYEN TAC

La phuong phap dinh lugng thtra trur.

Dung AgNOs thira chinh xac di biét ndng do dé két tiia hét NaCl, sau d6 dinh luong
AgNO; thira bang dung dich KSCN di biét nong do véi chi thi 1a Fe®*.

Phuong trinh phan ing
AgNO, + NaCl == Ag(Cl{ +NaNO,
(D ehinh xac) (Chinh xac) Trdng
AgNO, + KCNS —— AgCNS .l +KNO,
(Dhr ) Tring

Chi thi 14 phén sat amoni
O thoi diém tuong duong, mét giot du dung dich KSCN Iam cho dung dich c6 mau do,
day 1a diém két thiic chuén do.

Fe3* + 3SCN- = Fe(SCN)s

bo

Chu y:
- Dung mdi truong acid manh dé tranh tao két tia Fe(OH)3, Ag20 va lam giam hién
tugng hap phu.
- Khi dinh lvong mau xuét hién khong rd rang nén gay sai s6. Khic phuc sai s6 nay ta
phai loai bo hét két tia AgCl, rdi méi dinh lugng Ag* du
2. DUNG CU - HOA CHAT
- Binh n6n 250ml
- Pipet chinh xéc 10 ml
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- Buret

- Cdc ¢ mo, ....

3. TIEN HANH

- Léy chinh x4ac 10ml dung dich NaCl can chuén do cho vao binh dinh mtrc 100ml, thém
25ml AgNO; 0,05N (bang pipet chinh xac) va 1ml dung dich HNOs dic. Lic déu. Thém
nude cat dén vach, lic déu. Dé ling, loc qua 2 1an gidy loc, nuée loc phai trong. Bé 10ml
dich loc dau.

- L4y chinh xac 50ml dich loc (bing pipet chinh x4c) thém 5ml dung dich HNO3 dic va
5ml chi thi phén sit amoni 10%.

- Cho day dung dich KSCN 0,05N vao buret va diéu chinh khoa buret duoc dung dich
dén vach 0.

- Tién hanh chuin d6: Mot tay diéu chinh khoa buret cho dung dich KSCN 0,05N tir
buret xudng binh noén (luc dau nhanh, gan diém twong duong cho tir tir ting giot, tay
con lai lac binh nén. Chuan do dén khi dung dich xuat hién mau hong. Ghi thé tich dung

dich KSCN 0,05 N da dung.

Dung dich KCNS 0,05M

Dich loc 50,00 mL
Cung dich HNO, d&c SmL
Dung dich phén sat amoni 10% 5 mL

4. Tinh toan két qua
Tinh ndng d6 duong luong cua NaCl trong dung dich dinh lugng theo cong thic

(NagnozVagnos — 2xN sy Visen ) X58,5x100
1000X Wnaci

NNaCI =

Véi  V(AgNO3) = 25ml
N(AgNO3) = 0,05N
N(KSCN) = 0,05N
V(NaCl) = 10ml
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Cau hoi
1. Trinh bay nguyén tic dinh luong Natri Clorid theo phuong phap Fonhard.
2. Trinh bay céach tién hanh dinh luong Natri Clorid theo phuong phap Fonhard.
3. C6 thé dung mudi sit II thay cho chi thi phén sit Natri Clorid hay khéng? Tai

sao?
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TAI LIEU THAM KHAO

Duoc dién Viét Nam IV- Bo Y Té

Gido trinh thyc hanh hoa phan tich—Bd Y Té

Gido trinh thyc hanh hoa phan tich — Pai hoc Y Dugc Can Tho
Gido trinh thyc hanh hoa phan tich Pai hoc Can Tho
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