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LOI GIOI THIEU

Gido trinh Thwe hanh Héa phan tich dugc bién soan theo chuong trinh dao
tao duoc si trung cip do Bo Lao dong Thuong Binh va X4 hoi ban hanh, dung lam tai
liéu giang day cho gido vién va hoc tip cho hoc sinh dugc si trung cép.

Gi4o trinh duoc bién soan dwa trén muc tiéu, yéu cau, ndi dung va thoi gian quy
dinh trong chuong trinh gido duc mén hoc Thyre hanh Hoéa phén tich. Noi dung bam
sat dugc yéu cau kién thire co ban, chinh xac khoa hoc, cip nhit vao thuc tién Viét
Nam.

Trong qué trinh bién soan gio trinh nay, to bién soan di ¢ ging bam sat khung
chuong trinh dao tao, cap nhat cac kién thirc tir nhiéu ngué)n tai liéu, nham thé hién
duoc kién thirc co ban, hién dai va thuc tién. Truong rat mong nhan duogc nhitng y kién
dong gop cua cac chuyén gia, cac dong nghiép, cac doc gia dé giao trinh hoan thién
hon trong 1an ban hanh sau.

Xin cdm on c4c co quan lién quan, cac don vi va cd nhan da tham gia.

Can Tho, ngay 25 thang 01 nam 2024
Hiéu trewéng

(daky)

DSCKII. Nguyén Vin Anh



LOI NOI PAU

Trong chuong trinh dao tao duoc si trung cip tai Truong trung cidp Qudc Té
Mekong, Thwre hanh Hoa phan tich 13 mén hoc bat budc thudc nhom kién thirc co ban
nhiam cung cép kién thic vé cac phuong phap xac dinh cac loai ion dwong, ion am;
nguyén tic, cac budc thuc hién dé danh gia cac hoa chét dya trén ban chat phan tng.

Gi4o trinh thie hanh hoa phan tich gém 7 bai:

Bai 1. Huéng dan str dung dung cu thity tinh
Bai 2. Tim cation nhém 1V, V
Bai 3. Tim anion nhom |
Bai 4. Pha va dinh luong dd NaOH
Bai 5. Pha va dinh luong dd KMnO4.
Bai 6. Pha va dinh luong dd nudc oxy gia 3%
Bai 7. Pha va dinh luong nacl bang pp Mohr
Gi4o trinh gdm céac ndi dung: bai giang, cau hoi lugng gia va dap an.

Gido trinh Thwe hanh Hoa phan tich duge dung lam tai liéu giang day va hoc tap
cho hoc sinh dugc hoc va cling c6 thé ‘dung lam tai li¢u tham khao cho can bg y té.

Mic du da hét sire ¢6 gang, chac chan khong thé nao khong c6 sai sot, chung t61
rat mong nhin duoc nhimng ¥y kién dong gop quy bau cua quy thay co, cac ban dong
nghiép, doc gia va hoc sinh dé c6 thé lam t6t hon trong lan bién soan téi.

Xin tran trong cam on.

TM. To bién soan
(da ky)

Ths.Ngd Thi Tuong Vy
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GIAO TRINH MON HQC

Tén mén hoc: THUC HANH HOA PHAN TiCH
Ma moén hoc: MHO7
Thoi gian thyc hién: 60 gio (Thyc hanh: 58 gio; Kiém tra: 02 gio)
Vi tri, tinh chit mén hoc

— Vi tri: M6n hoc co s6.

— Tinh chat: LA mén hoc bat budc.
Muc tiéu

— V& kién thtrc: Trinh bay dugc cac hién twong xay ra va viét cac phuong trinh
phan (g cua cation va anion tac dung véi thudc thu; Trinh bay duoc cac nguyén tac,
cach tién hanh, cach tinh két qua trong cac phuong phap phan tich dinh lugng da hoc;
Trinh bay dwoc cac nguyén ly, nguyén tic cua cac dung cu va cac budc tién hanh cla
cac phuong phép phan tich dung cu co ban.

— V& k¥ nang: Tién hanh xac dinh dugc cac cation va cac anion trong dung dich
mubi vo co dung quy trinh.

Vé ning luc tu chu va trach nhiém: Rén luyén dugc tac phong than trong chinh

X4c, trung thyc trong hoat dong nghé nghiép.
No¢i dung mon hgc
Noi dung tong quat va phan bo thoi gian

Sé Thaoi gian (gio)
() n ~ 2
TT Tén chuong, muc Tong | Ly | Thye | Kiém
s0 | thuyét | hanh | tra
1 | Bai 1: Huéng dan st dung dung cu thuy 2 5
tinh
2 | Bai 2: Tim Cation nhom 1V, V 8 8
3 | Bai 3: Tim Anion nhém | 10 10
4 | Bai 4: Pha va dinh lugng dd NaOH 10 10
5 | Bai 5: Pha va dinh luong dd KMnO4 10 10
6 | Bai 6: Pha va dinh luong dd nudc Oxy gia 10 10
3%
7 | Bai 7: Pha va dinh lugng NaCl bang pp 10 8 9
Mohr
Cong | 60 58 2




BAI 1. HUONG DAN SU DUNG DUNG CU THUY TINH

MUC TIEU HQC TAP
1. Nhan biét cac ki hiéu nguy hiém trong PTN
2. Biét muyc dich str dung cta tng thiét bi, dung cu trong PTN
3. St dung thanh thao cac thiét b, dung cu thuong cé trong PTN

NOQI DUNG
1. M@t s6 dung cu, thiét bi va ky thuit thwe nghiém co ban trong phan tich héa
hoc
1.1. Dung cu dung trong phan tich trong luwgng
1.1.1. Can
Céc loai can trong phong thi nghiém Hod phan tich
Can k¥ thuat: Can dung cho cac phép can kém chinh xac, c6 thé 14 can so bo vat can
truée khi can phan tich; can cac hod chét ¢ hoi am khong can sdy dé sau d6 xac dinh
lai nong @ dung dich bang cac chat chuan; can pha cac dung dich khong can chinh xéac
noéng do.v.v. Kha niang doc két qua ciia can loai nay 12 0,01gam hoic 0,1g.
Can phan tich: Can phan tich thudng can cac vat can ¢ khdi luong 1én téi 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 sir dung k¥ thuat s6 va hién thi bang man hinh tinh thé
1ong, da giam duoc rat nhidu thao tac cho nguoi phan tich.
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Hinh 1: Can ky thudt va can phdn tich dién tir hién e
* Quy tdc sir dung cdn phan tich

1.Trudc khi can phai kiém tra d6 thing bang cua cin thong qua bot nudc cia bd
phan diéu chinh thang bang (bot nudce ¢ gitra vong tron gioi han).

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

3. Noi ding nguén dién cho can, bat cong tac ngu@)n, cac 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 vdt can 1én cdn qua gioi han tai trong cua no, sy qud tai co
thé gdy nén nhitng bién dang hodc gdy don can; doi véi can hién so, hién tuwong
trén lam chay cuon day dién tir do khong thé bu trir dwoc vt can.

4. Pt vat can ¢ giita dia can dé tranh dao dong (d6i voi quang can) (do khi d6 xuét
hién luc ly tAm s& anh huong dén két qua cta phép can).

5. Béng kin tu can trudc khi mé can/ bat can, chd cac con s6 hién thi 6n dinh mai
bt dau doc gia tri trong lugng.
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- MG6i lan tién hanh phan tich hay cac qua mot s6 giai doan phdn tich cé lién quan véi
nhau chi nén tién hanh trén mot cdn va can cing nhitng qua cdn da dung.
- Trong bat ky truong hop ndo, khong dat truc tzep hod chat can can lén dia cén.
6. Khi can xong, phai khoa/ tat can (dua can vé trang thai khong dao dong), v¢ sinh
can va khu vuc can sach s¢&, dong ctra tu can.
Cha y: Phai bdo vé can 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 cé thé can truc tiép bang cdch s
dung lo can co nut day vira khit.
- Khi ¢an cdc chat Iong bay hoi va ¢é tinh dn mon cao thi n6 phai dwoc dung trong ong
thity tinh kin. Ong thiy tinh dwgc lam nong lén va dau ong dwoce nhiing vao mau, khi
ngudi, chat long ngung tu trén ong. Ong thuy tinh sau do duoc quay nguoc tro lai va
dau ong dwoc bit kin bang ngon lira nhé. Ong thuy tinh va chdt long chira trong do,
cung véi phan thiy tinh bi tach ra néu cé trong qud trinh bit kin dwoc lam ngudi dén
nhiét d¢ phong va can. Ong thiy tinh sau dé dwoc chuyén dén binh chira yéu cdu va
dwoc lam vé dé chat Iong di ra. Mot thé tich hiéu chinh cho ong thiy tinh ¢ thé la cdn
thiét néu éng thity tinh nay c6 chia vach do thé tich.
1.1.2. Ta say
Ta siy la thiét bi duoc sir dung rat rong rai trong cac phong thi nghiém. Tu sy
thuong c¢6 nhiét 46 nho hon 200°C, c6 tac dung sau:
- Dung dé 1am kho cac dung cu thuy tinh,
- Loai nudc hydrat hoa hodc nude hit am cua mot s6 muéi hodc chat hut am
- Lam kh6 mau trudc khi nung, lam kh6 mot s6 loai mau phan tich.
Tuyet déi cam sdy cdc chdt dé chdy, né trong tii sdy.
1.1.3. Gidy loc va ky thuit loc két tiia

Gidy loc 1a loai gidy dic biét ¢ kich thudc mao quan nhét dinh dé chat 1ong c6 thé di
qua va c¢6 d6 min thich hop. Trong phén tich trong luong, nguoi ta loc két tia bang gidy
loc khong tan/ tro. Gidy loc khong tan 1a loai gidy khi d6t chay, khdi luong con lai tir
0,00003-0,00008g tro tuy theo ting loai. Thuc té trong luong nay khong anh hudng téi
két qua phan tich (dg chinh x4c cta can 1a 0,0001g)

C6 nhiéu loai gidy loc khong tro (nhu gidy loc bang xanh, bang tring, bing vang,
béng do) dugc st dung cho muc dich loc céac loai két taa c6 kich thude khac nhau. Nha
san xuat thudng danh diu céac loai gidy loc theo mau sic cta vo hop dung gidy loc hoic
bang bang dan trén hop.

Nhugc diém cia gidy loc 1a khong c6 kich thude 16 rd rang nén ngay nay nhiéu phong
thi nghiém da s dung mang loc polime c6 kich thude 16 chinh x4c hon.

Ngoai ra, tuy muc dich loc lay két tua hay loc bo ket ta 1ay nude loc ma can gap glay
loc theo cac kiéu khac nhau. Ching ta c6 thé gap gidy loc theo hai cach hoic gap gidy
loc dang ranh (hinh 4a) hodc dang con (hinh 4b). Dang ranh s& cho phep chat long di
qua gidy loc nhanh chong do c6 dién tich bé mit 16n hon khi gap glay loc dang hinh con.
Tuy nhién, gidy loc gip dang hinh c6n lai cho phép tach chat rin dé dang hon.



(a) Gap gidy loc dé lay nuéc loc (b) gap gidy loc dé 1ay két tua
Hinh 4. Giay loc dvuoc gdp dang ranh (a) va dang con (b)

(M
Hinh 5. Cach gdp gidy loc dang ranh

Cich gip gidy loc:

Hinh 5 chi ra cac budc gap glay loc dang rénh. Dau tién ta gap hinh tron thanh mot
nta (a), roi mot phan tu (b, ¢). Can than véi cac nep gap, khong mlet qua manh vao cac
ranh boi s€ lam gidy loc c6 thé bi rach sau do. Tiép tuc cac nép gip de tang sb ranh cua
gidy loc (d-h). Chuing ta thy glay loc dugc gip nhu hinh cai quat gidy (i). Cudi cing ta
mo chiée quat gidy ra va s€ co gidy loc dang ranh (m).

Déi véi cach gip glay loc dang con, dau tién ta cling gap thanh mot nira, roi thanh
mot phan tu nhu voi gidy loc dang ranh. Bay gio gidy loc ctia chung ta dd dwoc gip lai
thanh bén 16p, mé néd thanh dang hinh c6n (giéng nhu chiéc non 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 rat nhiéu loai dung cuy thuy tinh ding trong phong thi nghiém phan tich phuc
vu cac muyc dich khac nhau. Cé loai chi dung dé dung va bao quan nhu chai, lo, binh...;
c6 loai dung dé dun néng nhu cde c6 mo, binh nén (hay binh tam giac) chiu nhiét hoic
dung dé 1ay thé tich khong can chinh xac nhu cdc, dng dong, binh nén... Con cac dung
cu thay tinh ding dé do thé tich 13 cac dung cu ding dé 13y 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 céc loai dung cu do thé tich khac nhau. Thi du, dé 14y chinh xac thé tich dung
dich chuan gbc, nhat thiét phai dung pipet bau, hodc micropipet, néu khéng can that
chinh x4c c6 thé dung pipet chia vach. Dung cu dé chuan do 1a buret, néu c6 nhiéu phép
chun do, st dung buret tu dong s¢ thuan loi hon. Binh dinh mure 1a dung cu dé pha dung
dich gbc c6 ndng @6 chinh xac, nd con dugc st dung dé pha cac dung dich miu 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.
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a - Binh non (binh tam giéc) b - Cdc cé mo dung tich 100ml ¢ — 6ng dong
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d — Binh dinh muc d - pipet ¢ — Buret va autoburet
Hinh 6: Cdc dung cu do thé tich trong phdn tich thé tich

1.2.2. Cach su dung mot s0 dung cu co ban trong chudn do

* Binh dinh mirc: duoc dung dé pha ché cac dung dich c6 ndng d6 xac dinh bang cach
thém nuée cat dén vach muirc. Khi dinh mure, tranh tiép xuc béng tay vao bau binh vi
nhiét s& truyén tir tay vao thanh binh 1am thay doi dung tich binh. Khi 1am ddy binh dinh
mirc can dat binh & vi tri bang phang va dugc chiéu sang 16 sao cho mat cong phia dudi
cua dung dich cham vao vach chia.
* Pipet: dung dé 1y chinh xac thé tich dung dich. Khi lay dung dich bang pipet, tay cam

dau trén cia pipet bang ngon cai va ngon gilra cua tay thuan roi nhung dau dudi cia
pipet vao dung dich (gan day binh). Tay kia cAm qua bop cao su, bop lai rdi dwa vao dau
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trén cua pipet dé hut dung dich vao pipet dén khi dung dich trong pipet cao hon vach
mirc 2-3 cm. Dung ngdn tay tro bit nhanh dau trén cua pipet lai dé chit long khong chay
khoi pipet. Dung tay khong thuan nang binh dyng dung dich Ién, diéu chinh nhe ngon
tay tro dé chat 1ong chay tir tir ra khoi pipet cho dén khi mat cong phia dudi cua chat
long trung voi vach cua pipet thi dung ngén tay tro bit chat dau trén cua pipet la va
chuyén pipet c6 chira mot thé tich chinh Xac chét 16ng sang binh chuan do. Khi liy dung
dich va khi cho chét 16ng chay khoi pipet can giit cho pipet & vi tri thang dimg. Khi chat
16ng 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 c6 cha thich 1a
loai TD).

AT e j20'g
PP & }
A

s \ B |
A | |
. =
{ (\] ;Ej I E-..}
\/ 2 __;,,.../.E sl
Tf — L‘ ; L) h e ‘\[u / ,1\,
'n SN L Gl —— - -\":‘j;\,_f.
*ﬁ'r' / 7 T B
LT e~ U e M
o H1'1t dung dic;h 1én a- buret
b- diéu chinh mirc chat long trong b- thao tac khi chuan do
pipet
Hinh 8: Cach su dung pipet Hinh 9: Cach sir dung buret

*Buret: Khi lam viéc véi buret can kiém tra cau khoa buret c6 dam bao kin va tron. Kep
buret vao gia buret & vi tri thang dting. Trudc mdi lan chuan do can trang buret bang
chinh dung dich s€ dung trong buret va phai d6 dung dich vao buret toi vach “0” phia
trén va cht y 1am day ca phan cudi va ca khoa buret. Khi doc thé tich buret, mat phai dé
& vi tri ngang mat cong phia dudi dung dich trong suét hodc phan trén mit 16i v6i dung
dich khong mau. Khi tién hanh chuan d6 phai dé cho dung dich chay khoi buret tir tir dé
tat ca chét long chay ra hét khoi buret va sau 30s ké tir khi khoa dung dich méi doc két
qua. Cudi qua trinh chuan do phai nho tung giot dung dich va lam vai lan d¢ lay gia tri
trung binh. Phép chuan do duoc coi 1a két thuc khi hiéu thé tich giira cac 1an chuan do

song song khong qua + 0,1 ml.

(d) 1am sach va
vao buret con bot khi ¢ khoa bang nudc cét kho buret trude khi
van khong chuan d6
Hinh 10. CAc thao tac vdi buret trude khi chudn do
* Binh nén va cach lay dung dich dé chudn d@é: (chi ding nude cat dé trang, khong duoc
dung dung dich can lay dé trang binh nén).

(a) nap dung dich  (b) Kiém traxem c6  (c) ria ﬁu buret



