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N o g ~ w NP

10.

11.
12.

MON HOC: THOC HANH HOA NAI COONG

Ma mon hoc: 051HO210

So fién vi hoc trinh: 2

Trinh fio thuoc khoi kien thoc: Kho#cd soi

Phan bo thdéi gian: Thi @ haah 100%

Nieu kien tien quyet: Ho& sau moé Hoa faici ong vag<ydhuai phomg thi nghiein.
Mo ta van tat noi dung mon hoc:.

Nhiem vu cua sinh vien: Tham di thot vaghab luah fay ful Thi vakieén tra gii &
hot kydheo qui che®4/1999/QNFBGD&NTT.

Tai lieu hoc tap: Giap trinh lyithuye§ giab trinh thi @ hamh, cat sach tham khab.
Tawliets tham khab:

[1]. Nguyei Minh Chaé - Hoa fai'ci 6ng - NXB Giab dug 2001

[2]. Nguyei N & Chuy - Hoia ho& faici 6ng - NXB Giab dug 2002

[3]. Nguyei Ninh Soa - Hoia ho& fai'ci 6ng 1 va® - NXB Giab dug 2002

[4]. Laén Ngog Thiein vadlirai Hiep Hai - Baptap Nhi ig nguyea lyicd bah cua hoa
hot - NXB Giab dug 2002

[5]. HagrhoNgo® Loan - Thi € hagh hoa far'ci 6ng - Nhaguaébah Khoa hot vagkyi
thuat.

Tieu chuan fianh gia sinh vien:

—  Naé i 6T cd baih noi dung moa hot

—  Coltinh chulfping vadghai foénghieén tut trong hot tap
- Kieén tra gii & moa hot redi 6¢ di Ehi

Thang filem: 10/10

Muc tieu cua mon hoc: Giup sinh viea naén i 6€ baih chafcu@ vai chaéthoég qua
cac thinghiein caé bai.
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13.  Noi dung chi tiet mon hoc:

Noi dung bt | chui

Bapl: Xat finh coég thi ¢ phaé ti | CuSO4.nH,0 5
Bab2: Xac finh khoali 6ig nguyea ti ikeén 5
Bap3: Xatc finh khodali 6wig phaa ti ikhi oxi 5
Bawp4: Ke#tinh - Thaég hoa - Chi ng caé 5
Baw5: Trich ly 5
Bap6: Nhiet phain § ing 5
Bai7: Pha dung d&ch vaghuad fd 5
Bap8: Vaih tod phai i ing 5
Bap9: Phain i ing trao foé 5
Bap10: Chatchz thomam haag so&iei ly cua acid - bazd yea 5
Bapl1l: Dung d&ch fein

Baip12: Nbitan - Tich so&an 5
Bai13: Chuaa fitheo phi 6ng phap oxi hoa khi 5
Bap14: Xatc finh ham Ii 6iig Saé (111) trong dung theo phi 6ng phap 5

khodlj 6iig
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DANH MUC CAC THI NGHIEM

Sinh vied chg lam cat thinghieim sau trong bawthi nghiein ti ng § ing voi heifag
ta® cué minh.

Bap Cao faing Trung cap va@oag nhaa
1 1 1

2 2 vaB 2 vaB
3 4 4

4 6 6

5 7 7

6 8 8

7 9 9

8 10 10
9 11 11
10 12 12
11 13 13
12 14 14
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BAI 1: XAC NONH CONG THOC PHAN TO CuS0,4.nH,0

I. MUC NiCH

Thoag qua lyithuyetiveacach si iduiig cad, sinh viea tap cad fe&ac Ffinh coag thi ¢
cud muoahydrat CuSO,4.nH,0.

I1.COSOLY THUYET

Tinh thedmuod foag hydrat khi fun noing sedmaéni 6¢ ke tinh vagchuyea thamh
muoékhan. Do o} bagg cach caa khodélo 6iig cud muoatri 6¢ vagau khi nung ta coithea
bie& i 6€ ham 1o 6iig ni 6C ke&tinh coitrong muog ti eoitinh i 6® sodphaa ti ini ot (n)
trong coég thi ¢ cua muoa
I1l. DUNG CU - HOA CHAT

- Kejp saé - Muo&CuS0O4.n H,0
- Caa phaé tich

- Chensjl

- Tulsay

IV. THOC HANH

Lag 1 chen si icolnap, ri & sagh, sagt kho&rong tuisag, fedanguoi chen trong binh hut
afn, cad cheh baag caa kydhuat (colfpichinh xac 0,01g), ghi lag kho#li d#ig. Lagt khoaing
3- 4 gam CuSO4.nH,0, cho vag chen roi fem cad, ghi khoali 6iig m; thu /i 6. Sau ol
raévag bep cach cat hoaé tuisag (nhiet foikhoag quai220°C), cho fea khi ni 6t hydrat
bay hdi he Cho chein vag binh hut aén fednguoi roi caé. Lap la¥ fpoing tac treéd 2-3 lan
cho fea khi khodl 6iig chein cad haa nhi khoag thay fp§ hoaé si Tsai khat gii & cac lai
cah khoag vi 6¥quai0,01gam, ghi khodli diig m..

Chu y: Khi caé muoathu i 0€ luoa luoa phai duag nap fay kin fedranh tri 6mg howp
muo&CuSO, khan tiep xut voi khoag khi aén.

V. KET QUA
Laa thi my ms m1-ms Coég thi £ muoéhydrat
1
2
3
VI. CAU HOI

1. Nioc hidrat lagyi ?
2. Taw'sao sau khi nung ta phai fe&hei si i trong binh hut aén ?
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BAI 2: XAC NONH KHOI LOONG NGUYEN TO KEM

I. MUC NICH

Bawpthi nghiein nhaén xat finh khodli 6Wg nguyea t icué Zn thoég qua viet xat
finh thedich cui khisinh ra trong phai i ing.
I1.COSOLY THUYET
Xet phah § ing hoa hot
Zn + 2HCI = ZnCl + H;
Di @ vag phi 6ng trinh traiig thai khi lyiti 6ing ta de&ddamg xac finh i 6€ sodnol khi

H, thoat ra nhi sau

ne N

RT
Trong ol

. ap suatiriedg phai cua H, trong hoi how, atm.
: the&ich H, i 6@ sinh ra trong phai i ing, I.
: nhiet Foitiea hawh pha i hg ,°K.
: hagg so&nhi lyiti 6ing.

4K ©

Ta col: Vo=V, -V,
V1 : Thedich oAg fong
Vo : Thedich ni 6t com lartrong oag fong
V. : Thedich hydro thoat ra
Hoih hdp hoi trong binh phai § ing bao goin hdi ni 6c bad hoa vagkhi hydro nea ap
suaérieg phad cué hydro tinh theo coég thi t sau

F’H2 = Pa_ PHZO

P, : ap suafikhi quyea tinh baag mmHg (trong thi nghiein neé khoag coikhi ap kea
redo P, thi lagt P, = 760mm Hg)
Ap suathdi ni 6t bad hoa 6icac nhiet fodkhat nhau i 6T trong baihg sau:

t(°C) 15 20 25 30 35 40
Prao 12,79 17,54 23,76 31,82 42,18 55,32
mmHg

Di @ vag sodmol khi H; ta® thamh ta colthe&at finh i 6€ sodmol keih tham gia
phain § ng vasguyea ti (li 61ig cu@ nol
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mZn
n, = = A, =

" Zn n Zn
mz,: khodli 6iig keéh tham gia trong phain § ing
Nz, : soanol keéh fadham gia phai § ing

I11. DUNG CU — HOA CHAT

mZn

- Heithoag duiig cuhhi hinh ved - Dung dach HCI 6N
- Pipet 5ml - Kein har

- Caa kydhuat

- Bopcaosu

IV. THOC HANH

Lap duiig cutheo fuing sé fpa

Caa khoaihg 0.1 gam Zn baag caé ky@huai colfpéchinh xac 0,01g cho vag binh caa
chi @ 5ml dung dah HCI 6N trong s6 fpanhi hinh ved Kb tri € tiep tre@ oag fong thed
tich khi H, sinh ra. Xat finh the&ich ni 6¢ com lartrong oag fong. Tinh nguyea ti { li diig
Zn.

Thinghiein Fi 0 tied haah 3 lad, so sanh kefquaicat lad v6i nhau.

V. KET QUA

Khoali 6g Nguyea ti il 6mg

STT | The&ich H, | Sodnol H, | Sodnol Zn n 7

1
2
3
So saih kefqualvoi nguyea ti (li 6iig cua Zn .

VI. CAU HOI

1.  So sanh kefiquaithi € nghiein v6i nguyea ti ilo 6Wg cu@d Zn. Giai thich tak'sao colsi T
sai biet foi

2. Thedaag lakhi lyiti 6ing?.

3. Ap suaéhdi bad hoa laegi? Nea si Tkhat biei git & ap suaéhdi bad hoa cua dung
dcch so vbi dung moanguyea chaa
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BAI 3: XAC NONH KHOI LOONG PHAN TO KHI OXI

I. MUC NiCH

Bapthi nghiein nhaén xat finh khodli 6iig phaa ti ikhi Oxi thoag qua viet xat finh
thedich cui khisinh ra trong phai i ing.
I1.COSOLY THUYET

Xet phah § ing hoa ho®

2KClo, 2 5 oK Cl+30, T

Di & vag cat sodlieil thi nghiein fedinh khod li 0iig phaa ti (khi oxi theo phi 6ng

trinh traiig thai khi lyiti 6ing.

M = MRT
PV
Trong ol
m  : khoali 6ig khi oxi
P : ap suatirieag phaa cu@ O, trong hoin hop, atm.
V  :thedich O, i 6@ sinh ra trong phai i ing, I.
T  :nhiet Fbitiea hagh phah i ng ,°K.
R :haag so&hi lyiti 6ing.

Ta cou: Vo=V, -V,

V; : The&ich oag fong

Vo : Thedich ni 6c com laitrong oég fong

V,, : Thedich oxi thoat ra

IDo , Pa - Py ,0
Pa : ap suafikhi quyeé tinh bagg mmHg (trong thi nghiein neé khoag colkhi ap kea
red P, thi lagt P, = 760mm Hg)

Ap suathdi ni 6c bad hoa bicat nhiet foikhat nhau fi 6 trong baihg sau:

t(°C) 15 20 25 30 35 40
Phzo 12,79 | 17,54 23,76 31,82 42,18 55,32
mmHg

I11. DUNG CU — HOA CHAT

- Heithoég duiig cumhi hinh ved - Kali clorat

- OAg nghiein chal nhiei - Mangan fioxit
- Neg con - Clofion

- Bopcaosu

- Cah ky&huai
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IV. THOC HANH

Lap duiig cuheo fuing sé fa

KCHO3 + Mol

Troi fed 0,4g KCIO3; vadd,08g MnO, cho vag oag nghieim chai nhiet, fadGag khoa
Cah 0ég nghiein chi & hoa chaétreé caé phaa tich. Ghi khoali 61g mi. Lap oAg nghiein
vag gialcollot boAg. Cho ni 6t fay oAg fong up ngi 6T vag chail fi g ni 6t. Chulyikhoag
cod bowkhi trong oAg fong. Dugg nut cao su fey kin 0oAg nghiein, nea cain gaé nut oAg
nghiein vagoag dai badg clofion cho kin. Kun nheitoam the&oag nghiein, sau Foitap
trung Fun chodcolhoa chafirad. Khi oxi thoat ra fag cot ni 0t trong oAg fong xuodg (chul
yikhoag Fag heticoi ni 6t). Phain i ing xong, thab 0ég dai ra tri 6t roi moi taéfes. Ne&ho
khi oxi troilar nhiei Foiphomg moi Foe the&ich khi oxi Fb chiedl cao coi ni 6. Nbig tho i
fem caé 0Ag nghiein vagadon lat: Ghi khoal diig m..

V. KET QUA
S| m M Kh(‘;f‘z"j_ﬁ;";gl)@ Thedich O, | Phaé ti ili oiig O,
1
2
3

So sainh kefiquaivoi phaa ti ili 61ig cua O».
VI. CAU HOI

1. Vaitrogud MnO, trong nhiei phaé KCIO3?

2. Tar'sao khi phai i hg xong phai thap oag dai roi mdi taé fem con? Vi sao phai fea
khi trong 0Ag fong troiveanhiet foiphoag moi cad oAg nghieim, mdi o€ thedich
khi oxi?

10
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BAI 4: KET TINH - THANG HOA - CHONG CAT

I. MUC NiCH

Giup cho sinh viea hieé bain chaficac qualtrinh keétinh, thaég hoa vaghi ng caifea
ti @old hg duiig tinh che&at hop chaé
I1.COSOLY THUYET

1. Phoong phap ket tinh:

Phi 6ng phap nag dumg fedtinh cheédchaéirad di @ tred khaihoa tan cu@ noltrong
dung mo@hoaé heidung moathich ho. Tri 6¢ hefita cad fun soé fedhoa tan hoam toam
chatiraé cam tinh che&/ado® nong fedoarboicact tajg chafikhoag hoa tan. Sau foilam laiih
dung ddach fe&hatraé kefitinh troilai

Dung modathich hop phai hoa tan toéchaéraé khi fun sod it hoa tan noikhi lam
laith vagohai thod mad cac fied kieh sau:

- Khoéag phai i ng voi chaéraa caa tinh chea

- Khoag hoa tan tap chaé.

- Dedbay hoi ra khoi beamaéchatrag khi lam khoa

- It fok vageltied.

2. Phodng phap thang hoa:

Thaég hoa lagyuaitrinh lam bay hoi chaéiraé roi ngi ng tuilai'thamh tinh thednhoag
qua giai roaii hoa loing. Phi 6ng phap nay ap duiig fedinh cheahi g charaé colap suaé
hoi bad hoa thap. Nolcom colmoi so&khuyeéieén lagjualitrinh xal ra chain, sai phaén hao
hu¥moti phaa.

3. Ph6ong phap chéng cat dooi ap suat thoong:

Phi 6ng phap chi ng caéithi 6mg i 0€ si iduiig Fedinh che&at chagloing colchi & catc
tap chatraé hoa tan hoaé cac chaéikhoubay hoi.

Tri 6 hefichatlohg fi 6T fun sodta® thamh hdi, hdi i 6€ daih qua oég sinh ham
ngi ng tuilai'thash chatiloing. N lagchi ng cafithuain domg, noifi 6€ ap duiig cho nhi @ig
chaéloing bea khi fun soéblap suahthi dmg.

Nhi éig chaélohg coinhiet Fbisoadi 6i 80°C thi Fin baag bep cath thuly. Nhi fig chaf
colnhiet foéso@écao hdn thi fun voi bep cach cat.

I11. DUNG CU — HOA CHAT

- Heithoag chi ng caf - Tinh thedmuo#&NaCl

- Nhiei kea - Acid Salicilic coitajp chaé
- Bepien - Than hoai'tinh (nea ca)
- Thaunhi & - Hoi hop aceton

- Nué thuy tinh - Becher 250ml

11
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IV. THOC HANH

1.

Thi nghiem 1: Tinh che muoi an bang ph6dng phap ket tinh lai

Caa chinh xat 10 g muoéaé daiig raa baag caé ky&huat, cho vag becher 100 ml col
chi & saih khoaing 50ml nj 6t caé

Run noing, khuagt Fedl cho Fed khi muo&fi 6€ hoa tan hoa toam. Nedé dung déch hoa
tan colmag thi cho vag theén moi it than hoaw'tinh (khoaing 2 -5 % trowig 1o 6ig chat
cam tinh chedai) redoatrboitajp chaé Lo dung dcch thu i 6€ baag pheil lot ap suaé
thi 6mg. Co&aiil dung dach muoéqua lot treé cho feé khi baéfad xuathiei vaing tinh
the&hi di mg lai.

Neénguoi, lam laiih dung ddch bagg ni 6¢ Faicho Fea khi NaCl keatinh hoag toad thi
di mg lax:

Lot chaa khoag dung déch thu fi 6€, lag sah phaén fem sag trong tulhut 6080°C
trong 10 phut.

Caa sain phaén vagat finh ham li 6iig muoatinh khieficoitrong maii ban Fadl.
Thinghiein treé fi 6@ tho € hieir 3 lad, layg kefiqualtrung binh.

Thi nghiem 2: Thang hoa acid Salicilic

Lag chinh xat 1 gam acid Salicilic nghiea ma, cho vag bat sagh nhol

Dugg mot toegiag lo€ o 6€ khoet lodfay kin chein samh (7 6mg kinh toggiagt lot
phai 16h hon mieng bat samh mot it fedhdi axit khoag bothaf thoat), laj mot pheil
thuy tinh fad@i 6T nut chaéfay up ngi 6T lea chein.

Kun cach cat bat sash dinhiet foikhoaing 75 - 80°C cho feé khi phai 16n chaéraé 6i
fay chen sagh fadhaég hoa vadam vag giag lot.

Thu hoi vagat finh kho#li 6#ig sain phaén rad.

(Nop saih phaén cho giab viea hi 6ing dai).

Chu y: Khoag i 6€ moipheil lagt saih phaén khi chei sagh com noing vi hdi Salicilic bay
ra sedam thatithoat sain phaén.

3. Thinghiem 3: Chdng cat aceton

Cho vag binh Wurt 25ml aceton, theén vag 1 it falbo¥ feddung dach soafed. Lap faé
heéthoag chi ng caénhi hinh ved

Kun cath thuy hoaé trea bep Fien dinhiet Fpikhoang 56°C - 58°C. Dugg binh cai
50ml faétrong chaii ni 6¢ laiih fedhu hoi sain phaén qua oég sinh hag.

Qualtrinh ke&ithut khi thagt trong binh Wurt com khoaing 3 - 5 ml. Xat finh the&ich
saih phaén thu fi 0T,

V. KET QUA

Ham li 6ig % cat chaé

STT m (g) hoir hop Fad m (g) saih phaen tinh khieg

1
2

12
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V1. CAU HOI

1.  Cho bieési ithay fpécui nhiet fbitrong cac quaitrinh thaég hoa, keétinh vazhi ng
cat

2. Neé tea cac phi 6ng phap fi 6€ ap duiig fedinh che&at chaé Nguyea taé cua ti mg
phi 6ng phap moi.

3.  Taw'sao trong moi thinghiein caa chulyifea nhiet fod

13
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BAI 5: TRICHLY

I. MUC NiCH

Giup sinh viea hieé fi 0 bai chaécui quaitrinh trich ly vad ing duiig noltrong viet

tach chiemoi so&haéhoa tan ra khoi dung déch chi & nol
I1.COSOLY THUYET

1.

SO trich (Chiet, Tach):

Trich lagjuaitrinh chuye& mot chatdidaiig hoa tan hay didaiig huyea phusang mot

pha loing khat.

Sh ‘phaé boanoi chaéhoa tan gii & hai pha loing khoég tan vag nhau (hoaé it tan) tuaé
theo finh luai phaé bo&ua NEXT. Theo finh luai nag: 6imot nhiei fbéxac finh khi
Fade¥traig thai caéd bagag thi tyllednoag foicué chaéhoa tan trong hai pha loing A vag
B khoég tan vag nhau lagmoi hadg sogphaé boékyihieis lagl, voi K= CA/Cg. Muoa
trich moi chaé A ra khoi hoi ho® A, B: ta phai choii dung moatrich colfbéhoa tan
cha@A cao hon nhiedl so vdi chaéB (K >>1).

Dung moa dumg fedtrich lageter daé hod; hexan; eter dietyl; benzen; cloroform;
tetraclorua cachon; aceton ... Cat dung mo&dumg fedrich ngoatinh khoég tan trong
dung dach nhi ng hoa tan tochafcad trich, noicom cam colsi 'Cheah leth nhiet foésod
vOi chaticaa trich camg nhiedl camg toa Khi trich neé trich nhiea lad voi moi lan moi
1§ 6Wg nholdung mo&hdn ladrich moi lai voi mot i 6iig 16h dung moa

Chaécaa trich lagmoi hoi hdjp goin nhied chaé Coihai loarhoh hop thi 6mg gap lag
hai hay nhiea chaéloing ta® thamh moi traiig ti 6ng duy nhaé hoaé fpilamhiedt chaé
loing hoa tan vag nhau. Tri 6@g hdjp nay, choii dung moénag sethoa tan tomoi trong
cac chacu@a hoi hop. Duiig cuhi 6mg duag ladinh loing (phedi chie§).

Khi caa trich moi chaéithuot mot hoi how raé (hai hay nhieai cha8), thi duihhi boi
ca§t, dung modadumg fedrich laecat dung moahi & co coifpiphaé ci € cao thag khat
nhau. Nhoghedngi 6ita colthedrich ra cat phai khat nhau chi @ cac nhoim hoa chaé
mang nhoin finh chi ¢ nhaé finh. Dulig cuithi 6@g dumg cho tri dag ho nay laemay
taén trich (soxhlet).

Mot hinh thi ¢ t hg duiig cu@ si irich lagi W &. Ri & moi cha&loing thi duag binh loing,
ri & moi chaérad thi duag phei lot.

Ky thuat chiet bang pheu chiet (binh long):

Cho dung dcch chafitan vaedung moévag binh loing (toag thedich khoag quai¥: thea
tich cu@ binh loing): laé binh long vaphut, lag binh loing vag gial fedyea, moinap
binh cho caa baag, roi méikhoa di 6i cu@a binh long fedach rieag hai 16p chaéloing ra.
Tri 6mg how sau khi laé, dung dach ta® thamh nhudti 6ng khoég phaé thamh hai 16p
i 0 thi ta thi 0mg cho theén mot it muo#aa tinh khiefedam thay foatyitroiig, luc fol

14
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caé baag sed 0t thielap nhanh hén hoaé cho vapgiow'ri 6 hoaé aceton lam giain
st ¢ ca@g beamag phaa 16p sethanh hon.

3. Ky thuat kiem tra binh long:

- Nut vagkhoa cu@ binh lamn baég thuy tinh thi phai fi 6& thoa moi 16p moing vaselin
(chuiyithoa cho kheb fedhoag lam bit loikhoa). Kieén tra tri 6¢ khi si (duiig baag
cach cho vag binh moi it ni 6c, méikhoa xem ni 6¢ coichay ra khoi binh hay khoég.
Sau folkhoa larxem colchodnag boroaz lam cho ni 6t chay ra ngoaphay khoag.

- Khi fedyea hoaé khi khodag si iduiig thi phai faé binh thahg vag moi vorg saé trom
i 0T maé vag giaj luoa ra€bea di 6i ngay choimieing ra cu@ binh loing phai colmoi
erlen hay mot becher fedphomg hoalung dah trong binh coithe&haly ra.

4. Ky thuat cam va lac binh long:

- Tay phai cain faal coinap binh: nap setaén 6lvotri trong loag baa tay phai. Tay trai
cain binh ngay choikhoa. Méivadhoa binh bagg 3 ngon tay, ngon cai, troivaaii .
Cain binh loing nghieég: nap binh éithap, khoa 6ivotri cao. Muoa laé binh thi laé vap
cai roi phai ngi ng lat, méikhoa redhab ap suafthi a trong lomag binh ra, khoa lai; tiep
tug laé. Khi laé thi fi ing 6ivotri troég trai, hi 6ing el colkhoa vag chodtroag, caén
hi 6ing vag maéngi 6 skhac.

I11. DUNG CU — HOA CHAT

- Becher 100 ml - Benzen

- Nué thuy tinh - Anilin - ni 6
- Erlen 100ml

- Nhiei ke®00°C

- Binh Wurtz

- Binh long

- Bepiei

- Chen cath cat

- OAg fong, ke vagyiaifddrom.

IV. THOC HANH

- Dumg benzen lam dung moafedrich anilin trong ni 6¢ (Giao vied hi 6ing dai phat).
Cho dung d&h vi @ nhain vag binh loing, cho theén 20ml benzen vag, laé nhelbinh
long vapphut, faébinh loing tréilarvag gial moinut ra, 1 cho hai 16p cha&loing tach
hai ra roa méikhoa Fedach rieag hai 16p. Lop tred ladbenzen coichi @ anilin, com 16p
di 6i 7 O rot troilarbinh long Fedumg benzen trich laa thi thai vaghi iba.

- Thu taécaidung d&ch benzen chi @ anilin cu@ ba laa trich, cho vag erlen 100ml, lam
khan dung dah nayg baag Na,SO,4 khan. Rap heithoég chi ng caéfdn voi binh Wurtz.
Chi ng cach cat fedhu hoi benzen tri ot tied, ke&oitiep tus fun maih Fedhu anilin
coinhiet fbisod180° - 184°C.

V. KET QUA

Nop anilin chi ng caficho Giab vieé vadenzen chi ng caéfi 6€ rot vag chai coldan

nhafl “BENZEN THU HOK’.
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V1. CAU HOI

1. Trich ly la@i? Neé& i ng duiig cué quaitrinh trich ly.

2. Phaé biet trich ly vi chi ng ca@?

3. Tarsao muoa tach moi cha@A ra khoi moi chaéB baag dung mo&C thi fpihoa tan
cu@ A trong C phai 16 hon nhieal so vdi fbéhoa tan cuia A trong B.
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BAI 6: NHIET PHAN ONG

I. MUC NiCH

Dumg phi dng phap nhiet li 61ig kedeat finh cac loathied i ng nhiet.
I1.COSOLY THUYET
1. Nbhiet trung hoa:

Phai o ing trung hoa cu@é acid maiih vadaz maiih
H"+ OH = H,0 + Qp
Tuy nhied, trong qualtrinh phah § ing, kemn theo qualtrinh trung hoa com colqual
trinh pha loafig hoa cha#do si aég thedich khi troi lah cac tac cha@ Voi 1 thedich dung
dch Vi cua acid maih HA. xH,O tat dumig voi 1 theatich V, dung dah Bazd
BOH.yH,0, ta coi
HA .xH,0 + BOH.yH,0 — BA.(x+y)H,0 + H,0 + Q;
Q2= Qtn *+ Z Qpni
Qtn : Nhiei trung hoa
Qpni : Nhiei pha loadg
X,y: Sodnol H,0/1mol chaéphah § ing.
Khi fpj thedich dung dach sain phaén V tinh gaa Fuing sedaa
V=Vi+V,
Muoa xat finh i 6 Qqn, phai xat finh 7 0€ Q2 vadpn

2. Nhiet phan ly:

Nea cho axit yea HA.xH,0 tat duiig voi baz BOH.yH,0 maiih
HA.xH,0 + BOH.yH,0 = BA.(x+y)H20 + H,0 + Q3 *)
Trong quaitrinh (*), ngoa quaitrinh trung hoa, quaitrinh pha loafig, com coiqual
trinh phaa ly cui acid yea:
HA'= H "+ A+ Qph|y
Qphiy: Nhiet phaa ly.
Tb gohi 6ng trinh
Q3 = Qw + ZQpni + Qphiy
Nea bieairi 6T Qs, Qi ZQphl sedinh i 0 Qphly
3. Nhiet hoa tan:

Khi cho 1 chafdaiiig tinh thedoa tan vag chaéiloing, xaly ra 2 quaitrinh
Si Pphaihuly maiig tinh thealagjuaitrinh thu nhiet, colAH; > 0
BA— B +A
Si Tsolvat hoa ion, lagjuaitrinh to@ nhiet, colAH,<0
A + B + (x+y)H,0 — A" .yH,0 + B*.xH,0
Toég quat : BA — B".xH,0 +A".yH,0+Qp
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Nhiet hoa tan: Qnt=AH; + AH,
4. Cach xac fionh cac loai hieu 6ng nhiet bang nhiet 166ng ke:

Caé ta® vaaach sb iduiig nhiei kedBeckman

, (Il

Nhiet kedBeckman

Nua thuy tinh

Binh phai § ing

Ampul

Cainh khuag ti @

Dung dah chaéphai § ing
May khuag ti @
Chagéiphain § ing

Lop cach nhiet cu NLK

CoNOR~ODdNRE

Hinh 1: Nhiet 1 6wg ke&

Nhiet kedBeckman ladoai nhiet ke&ddumg rfe& biea thied nhiet roikhoag 16 laén
(khoaig ti dl - 4°). Nhiet ke&nay khog cho phep xat Ftnh giaitrocui nhiet Fbimot cath
ti 6ng Fpéichinh xat. Nieén faé biet cui nhiet kednay lamhddat duiig cui badi thuly ngad
phu{phia tred) coithedhay foali oiig thuyingaa oibad chinh (bea di 6i) vaalo Fbicoithed
si iduiig nhiet ke&rong khoaig nhiet Fbikhallon (t ali 6i 0°C Fed tred 200°C).

Tri 6c khi thi nghiein cam Fea chznh nhiet kegao cho 6inhiei foithi nghiein, mi ¢
thuy ngaé luoé naen trong gidi haii thang chia fpd Khoaig catch gii & vagh cuoécugag cua
thang chia Poivadfien Fad cui bad phui ing voi 1,5 - 2,5°C. Vi vay neé diinhiei Foinag
fbicoi thuylingaé chieén toam thang chia fbécho toi tain badi phu'thi khi lam giain nhiet fpé
xuoag khoahg 2°, thuyingaé sethaén 6ifieén cao nhaécui thang chia fbi xuoéag khoaing
8°, mi ¢ thuyingaé sethaen difiedn 0.

Bieffi 0€ quy taé nayg chuing ta coithe&iea chznh nhiet kedhi sau:

- Lam nong nhiet ke&baag loag bam tay hay ngaén trong ni 6t aén) fednoéthuy ngaé
badl chinh vadaél phuwoi nhau.

- Kaé nhiei kedvag coé ni 6t colnhiei fpiloin hon nhiei Foichat loing trong binh Fied
nhiet khoaing 2° - 3°. Ne& quaitrinh cai nghieé ci s lagjuaitrinh thu nhiet (AH > 0) vag
vag khoaing 6°-7° neé qualtrinh toa nhiei (AH < 0)

- Sau 2 - 3 phut, rut nhiet ke&a khoi coé ni 6t vadap nhe'hhanh fadl treé cua nhiet keé
vag ngoin tay cai cho coi thuyingaé i t ra, sau folilag nhiet ke&ag gial

o

Nguyen tac xac fionh:
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{9

Di @ vag phi 6ng trinh
hay Q=(C.m). (TT1) =C. (To-Ty)
Trong ol
n : sodnol chaétan trong binh nhiei 1o 61ig keé
C : Nhiet dung rieag
C” : Nhiet dung cué heithoag nhiet li 6iig ke
T, - T1: Khoaing biea thiea nhiei foj xat finh baag foatho
Tred fpathonhiet foithdpgian, bieé dien taécalcac Fieén T(t) thi € nghiein, sedcoi
i 6mg cong ABCD, trong folfpaii AB 0 ing voi giai foan tri 6¢ khi troi lai cac tac chag,
BC lagyiai foan xay ra phai i ng, CD lagyiai foan caé baag nhiet cuia sain phaén.
Ne&at finh AT = T, - Ty, ta keb daBAB vadCD cho fea khi gap i 6r@g thaing i ing
EF (song song Vvoi trug tung). Muoa theafal tied xac finh cat fieén M vaaN th 6ng o ing
voi nhiet foaradl va@uo#écud giai doai phain § ing tredé tru tung (tru€ nhiet ), qua rfieén
gii & cua Foail MN lagK kelfi 6mg thang KP song song vdi tru€ hoamh. Giao fieén cuia
i 0mg nay voi fpaii BC cho ta fiedn L; qua L ta kelfi 6@g song song vdi tru€ tung vag
i 0€ fpai thang EF chinh bagg AT - bied thie& nhiei fbédnea phain § ng Fi 6 thi T hie
mot cach fpaii nhiei, com MN = AT ~lagbiea thieé nhiei fitri ot vaegsau phah i hg mag
chi a hieis chznh si Erao foénhiet voi moatri 6ag.

[ T 1] '_q "F LT
] D
I

AT

iy
M| | i
At—.-_'_ B-¢ - i

@ t % & B #@ T N B B W O v
thi gian, phat

-

nhiée 46,

Si biea thiea nhiet Mj

I11. DUNG CU - HOA CHAT

- Binh finh mi ¢ 500ml - CH3;COOHO0,1N

- Binh nhieti Ii 6iig kea - NaOH

- Nhiet ke@eckman - Dung da&ch HCI 0.1N
- Pipet 5ml - NHCI

- Nbig hodbadn giagt

- Que khuag
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IV. THOC HANH
1. Thingiem 1: Xac fionh nhiet dung he thong nhiet 166ng ke C

Nbng chinh xac 200 ml ni 6& cafcho vag binh nhiet li 6ig kea khuagt khoaing 2
phut. Baéradl baén foag hodbaén gia§t vadinh thopgian baéfadl.

Theo dodnhiei fod 30 giai ghi nhiei foél lad, ghi khoaihg 7 - 10 lad nhiei fod Caa
caa than 4g NH4Cl cho vag nhiet li 6ig kedkhuagt, theo dod ghi nhiet 330 giag/lai.
Thopfieén nag nhiet foithay foénhanh neé ci i15 gia thay foénhiet foil laa.

Khi quaitrinh chinh keéithut, nhiet foithay foéraéichain, khoaing 30 gia§ ghi nhiet
fpdl lad, ghi khoaing 10 -15 laa.

AH ,,,  :tratrong baing

m: Sogam NH,CI cho vag nhiet li 61g kea

M:Phaa ti (1o 6wig cud NH,4CI
2. Thinghiem 2 : Xac fionh nhiet hoa tan NaOH trong H,0

Nbng chinh xat 200ml ni 6 caficho vag nhiei li 6ig keacad chinh xat 4g NaOH.
Tiea hagh thinghiein nhi phaa tred fe&at finh AT, =T, -T;.

Nhiet hoa tan NaOH trong nj 6t:

Qz _ C*'(TZ_Tl)
n) | m
M

AH, = _(

m : sogam NaOH

M : phaa ti il 6iig cua NaOH

C* : nhiet dung cu@a heithoag (St idulig kequaithi nghiein a)
3. Thinghiem 3 : Xac fionh nhiet trung hoa dung dich HCI 0,1M

Laen th dng ti Ehi nghiein 2 nhi ng thay ni 6¢ cafbaag 200ml dung dach HCI 0,1M.
Xat fnh AT3=T,-Ty.

Tinh : Q:=C".(T2-Ty)

Magkhat : Q3 = Qtrung hoa + Qpha loasg (cho Qpha loadig = 0 )

T @oisuy ra Qrung hoa

4. Thinghiem 4 : Xac fionh nhiet phan ly CH;COOH

To 6ng ti hi thinghieim 3 nhi ng thay HCI baag CH3COOH.
Xat finh AT4=T,-Ts.
Tinh : Qs=C". (T2-Ty)
Magkhat : Qs = Qrung hoa + Qpha loaiig + Qphaa Iy (cho Qphaloaig=0)
T @oisuy ra Qphaaly
Chulyi moi thi nghiein lam 3 lad lag kequalitrung binh
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V. KET QUA

Vedpithonhiet foi- thopgian fedim AT, Ti @AT; tim £ 6T xac finh nhiet dung cua
heithoag nhiet Ii 6ing kea

Xat finh cat giaitroAT, , ATz, AT, sau foitinh nhiei hoadan, nhiet trung hoa, nhiet
phaa ly.

VI. CAU HOI

1.  Hied 0 ng nhiet lagyi? Phaé biet si Tkhat nhau vaggiodg nhau gif & hieis { ng nhiet
vOi foibiea thiea entapi.

2. Nhiet hoa tan vaenhiet trung hoa laggi? Nhiet trung hoa gii & moi acid maiih voi
mot baz maiih phuthuot cat yeé todag?

3. Phaé biet "nhiei dung riedg" vag'nhiei dung heéthoég ".
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BAI 7: PHA DUNG DOCH VA CHUAN NO

I. MUC NiCH
Vai duiig lyithuyefathot fedpha che&at dung ddch colnoag fpicai thief Bieixat
finh larnoag roifadha chedaag phi 6ng phap thedich rinh phaa.

11.COSO LY THUYET

1. Nong fio dung dich:

Ladi 6Wg chafitan coitrong fdn vokhoali 61ig hoaé fdn vothedich dung dah hay
dung moé Trong hoaiho®, noag fidung dah bieé thobaag nhiedl cach khat nhau.

- Noag fpéphaa traén khoali 61ig (%) lasodgam chaétan chi & trong 100 gam
dung dach.

- Noag fpémol (Cy hay M) lagoanol chaétan chi @ trong mot lit dung dach.

- Noag foifi 6ng li 6wWg (Cn hay N) lagsoari ong lo 6ig gam chaétan chi a
trong mot lit dung dcch.

- Noag fbémolan (Cn, hay m) lawoanol chaétan trong 1000 gam dung moa

- Noag roiphain mol (X;) chz soamol chafl chia cho todg soamol cuia cac

n
chaécoimaétrong dung dcch: X = Z

n

2. Pha che dung dich:

a.  Phadung dah chuaa

Dung dcch chuaé laglung déch colnoag Foiradiefchinh xat. Coihai cach pha chea
dung dcch chuad.

- Caé mot lo 6ig chaéchinh xat roi hoa tan noutrong binh fnh mi ¢, pha loafig dung
dcch baag ni 6¢ caficho tdi vagh ngad. Bieathedich dung dach vaghodli diig chaéitan,
tinh 7 0€ noag oidung dach. Noig fpidung dach chuaé trong phaé tich theatich
thi 6mg dumg noing Foifi 6ng Ii 6iig. Viet pha che&heo cath treé chz thi € hiei khi chaé
pha chedhai tinh khiefveama€hoa hot, thagh phaa cuéa chaéphai i ng Fuing voi coag
thi ¢ ngh@ laghai bed khi 6idawg raé vadrong dung dach. Chaéthoa mad catc yeé cad
foigorlaghatgoé.

- Neé khoéag coichatgod, tri 6 heépha dung dah coinoag fpégad fuing, sau folduag
dung dcch chafigoé feaat finh larnoag fbidung déch vi @ pha. Viduydugg dung déch
axit oxalic (H,C,04.2H,0) chuaé fe&at rinh larnoag roidung dach NaOH.

Neé&ieh dumg trong cat phomg thi nghiein thi 6mg dumg “thafitied chuad”. Nhi fig
chat folladi 6#ig cua nhi g chafiraéd khat nhau fi 0€ caé chinh xat hoaé laenhi éig thea
tich cui cac dung dach chuaé fpafi 6€ o chinh xac cam thief fedpha mot it 0,1N e
i 0T bolvag oég thuly tinh nholhag kin (1), treé oég colhai choithuy tinh lofh, 6ifoithaah
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oAg raémoing (got ladfixanal). Tied hamh pha cheddung dach chuad fpibagg” chaétied
chuad” nhi sau:

Lau sagh choithuy tinh moihg 6imoi fedl. Lag fué thuly tinh nhoii (3) chot thuing
fadl moing, loih ngi 6€ oAg hi ing tred moi pheil (2) fa€vag binh Anh m{ €. Sau folicho®
thuing choiéloén thi ihai. Cho daa 1i 6iig hoa chaéhoaé li 6wig dung dach trong oAg Foivag
binh finh mi ¢ 11 roi hoa tan vagpha loafig dung dcch thu /i 6@ bagg ni 6c caé fed vagh
ngaa.

b.  Phacheaung dah t @lung déch coinoang foékhat

Pha loang dung dich: Lagheén ni 6c caéivag feddung dach coinoag foinhoihdn.
Gor Cy, C, vagVy, V,, lammong fpivaghedich dung ddh tri 6t vagsau khi pha loadg, vi
li 6Wig chafitan khoag foénea C1V; = C,V,, gor'V, laghedich ni 6¢ dumg pha loadg thi:
V, = V1+V, vaied thi ¢ tred coldaiig: C;V1 = (V1+V,).C, (1)

Vi dutcan theén bao nhied ml ni 6t vag 500ml dung déah axit HCI 0,122N feécol
dung d&ch axit HCI 0,100N.

Theo bieé thi ¢ (1): 0,122.500 = 0,100.(500+Vy)

V,=110ml
Pha tron dung dich: Gialsi itroin V1 ml dung dach cha@ A coinoag fdC; voi V, ml dung
ddch colnomg fiC, thu i 68 Vi = V1+V, dung ddich chafl A coinoig MiC, vadied thi ©
tred coudaiig:

CiVi+CyV,=CV (2)

Vi dut Caa theé&n bao nhiea ml dung dach HCI faé 12N vag 200ml dung dach HCI
0,8N fe&oldung dach HCI 1N.

Theo bieé thi ¢ (2):  12V;+200.0,8 = 1(V1 + 200)

V:=3,63ml HCI faé 12N.

3. Xac fionh nong fio dung doch:

a.  Xac finh noag fbiddung dich baag phugkea

Tyikho#cua dung ddch thay foétheo noig pi neé bieinoag ficu@a dung dach col
theduy ra tyikho&vaamgi 6¢ lak; di @ vag bai tyikhoacolsain.

Tyikhoathi 6@g i 6 xac finh bagg phudkeaPhudkedaaluiig cuiriedg fed nhanh
tyikhoécui chaéloing, laamoi phao roing bagg thuy tinh. Phai trea colbaing chia Foiti dng
i ing vOi cat giaitrocuia tyikho# fadii 6€ hieil chuad dinhiet fpixac fnh coigiaitrotrong
baihg, phai di 6i bad chi @ ey ha¥ bi bagg chi git cho phugkeddivotri /i ing thang khi
nhuing vag dung dcch.

Thi 6mg phugked 6€ dumg fed tylikhoatrong khoaing 0,2 - 0,4 fdn va Vi duycol
phugke&hia foit 1,000 - 1,200 hoaé 1,400; ti d,400 -1,600 neé thi 6ag duag moi bod
goin nhiedl phugkedhat nhau Fed tyikho#trong mot khoaing roig.

Cath xat finh noig fpibadg phugkead Nb&chat lohg nghiea ci i vag binh coldaiig
nhi oég fong nhi khoég chia Fpicolthedich khoaing 500ml fadam khoaMi ¢ chagloing
phai thap hon mieing binh. Thalphugkedath vadkhoavag chat loihg. Phugkedphai 6igii &
binh khoag fi 6€ chaih vag thash binh Nedmaétred cumg moi mag phaing vaegmi € chaé
loing, FDE giaitrotyikhoétheo vagh cué thang chia foikhdp voi bedmat chatloing. Bieé
i 0T tylkhoétra baihg sedoinoag fodcu@ dung dach. Trong tri 6@g hop gialtrotyikhoatim
i 0T ti ahi € nghiein khoég coitrong baing tinh thi tinh noig foitheo phep noi suy.
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b.  Xat finh noig ficu@ dung dach baag phi dng phap chuaé i

Chuaa roilaghi 6ng phap xat finh noag foichi a bieficua mot dung ddch theo noag
roifatieficua mot dung ddch khat bagag cach o the&ich cu@a cac dung ddch ti ong tac. Vi
cat chaéphai § ng vdi nhau theo fi 6ng li 61ig ned noig Foicuid cac dung dach trong phep
chuad foithi 6mg dumg lasoig Fpafi 6ng li diig. Noig Fodcud cac dung dcch ti 6ng tac tz
leinghdch voi thedich cui chuing.

- A:chaédfatieinoig i
- B: chatcaa xat finh noag fod

Neé xat finh i 6€ thedich VA,V trong quaitrinh chuaé foi biehNa sedim i 6€
Ng.

Thop fieén chafl A theén vag Vi @ fuitac duiig hoam toam voi chaé B goi lagfiiem
toong fi6dng. Tho fiedn colthedquan sat i 0T si thay Foécuia cac chafichz thg keftul
suaéhied... gorladiiem ket thuc. Hie& nhieé ladieén ti ong i dng vadieén kefithut camg
gai nhau thi phep chuaé fbicamg chinh xac. Nhi Gg chaiga ra hiein ti 6iig mag saé thay
g kefitua xuagihiein gorlaghatich: tha

Phi 6ng phap chuaé roafi 6 ap duiig cho nhieal loa¥phai i ing: phai § ing trung hoa,
phai § ng oxi hoa-khi | phai i ing ta® keétud, phah i ng ta® phi ¢

I11. DUNG CU - HOA CHAT

- Binh fh mi ¢ 250ml, 100ml - Dung dach HCI 2N
- Pipet 10ml. - Dung da&ch HCI 17%
- Buret 25ml - Dung d&ch H,C,04.2H,0 0,1N
- Binh hinh noin 100ml, phei. - Dung d@ch KMnO,4 0,1N
- Phugkeaoag hinh truip tyikhoa - NaOH 0,1N (pha ti dixanan)
- Dung dach H,SO,4 2N
- Tinh thedNaCl

- Phenolphtalein
IV. THOC HANH

1. Thinghiem 1: Pha dung dich chat ran trong n66c

- Pha 250ml dung dach NaCl 10%

- Tim tyikho#&cu@a dung ddh cai pha trong baing tyikho#fe&inh sodggam caa lag. Dugag
maé kinh foag hoacaé i 6ig muoé feéd foichinh xac 0,01g, faé phedr thuy tinh treé
binh fnh mi ¢ 250ml, fodoam boimuod led pheil. Ri & pheis thuly tinh vagmaé kinh
foag hoabaag binh cadl tia. Theén ni 6c khoaing ni @ binh, laé trom fea khi hoa tan
hoawm toam muoadNaCl. Tiep tug cho theén ni 6c gad feéd ngad, duag pipet nhoiti mg
gio¥ fed khi vom khum cué dung déich trumg voi ngaé. Nay binh, gii &chaé nut, laé
ngi 6€ binh vaplaa.

- Dumg phugke&iedn tra lavnoag foicui dung dach.

n

Thi nghiem 2: Pha dung dich co nong fio nguyen chuan
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- Pha 100ml dung dcch axit HCI coinoang fpé0,1N ti @lung dach HCI 17% cu@a phorg thi
nghieim.

- Tra baig tyikhoaredim tyikhoédung dich HCI 17%; tinh the&ich dung dach HCI 17%
can thieéifedha trong binh finh mi £ 100ml (gii Gediea hamh thi nghiein 6).

3. Thinghiem 3: Pha dung dich t6 2 dung dich co nong fio khac nhau.

Pha 250ml dung dach NaCl 7% ti edung dach NaCl 10% (vi & pha 6ithi nghiein 1)
vaalung NaCl 5% (phomg thi nghiein pha sain).

Cou2 cach pha:
- Phatheén ni 6t vag dung dach NaCl 10%.
- Pha sb fpafi 6mg cheb:

Tyilled7/3 vaayileikhoali 6Wig cud 2 dung dich cam duag (dung dich NaCl 10% vag
n ot ca# tra baing tyikho&fedim tylkho&3 dung déch tred, sau foitinh thedich dung dach
10% vami O can thietirfedpha 250ml dung dich 7%.

Nb the&ich dung dcch cai dumg, Fpdvae cod troi lai vakhuast Fed.

Pha theén dung d&ch 5% vag dung dich 10% (cufig tinh vadiea hagh cach pha nhj
tred).

Kiefn tra noing fidung ddch baag phugkeaSo sanh vdi gialtrotrong baing tyikhod.

e

Thi nghiem 4: Pha loang dung dich

- Pha 100ml KMnQO, 0,01N ti @lung dach KMnO4 0,1N (phogg thi nghiein pha sain).
- Di @ vag biea thi ¢ (1) tinh the&dich KMnO4 0,1N cai la§ fedha trong binh fitnh mi ¢
100ml. (gii dar fedied hamh thinghiein 7).

5. Thi nghiem 5: Xac fionh nong fio dung dich bang phu ke

- Lag dung dach HCI 2N (fadha sain trong phorg thi nghiein) fodsag oég fong colthed
tich khoaing 500ml.

- Dumg phuke&p tylkhoécuia dung dach voi foéchinh xac +0,005.

- Nbéchieé baing tyikhoa fedtim noing fpi% cué dung ddch axit tred. Sau Foitinh ra
noig FDaf 6ng 1 Oig.

6. Thinghiem 6: Xac fitnh nong fio bang phdééng phap chuan fio trung hoa

- Kiefn tra noing foidung dach HCI pha 6ithi ngiein 2.

- Neédxat finh noig foidung dach HCI, duag dung ddach chuad NaOH 0,1N (pha t @
fixanan).

- Di @ vag phah { ing trung hoa:

e HCI + NaOH = NaCl + H,0

- Dumg phenolphtalein lam chaéchg tha

- Cach tiea hamh: Dugg pipet lag 20ml dung da&ch HCI (pha dithi nghiein 2) cho vag
binh hinh non 100ml. Nhoi2 - 3 gio¥ phenolphtalein. Nb&dung dach chuad NaOH
0,1N vag buret 25ml cao hén vagh sod khoaing 2ml sau foimdikhoa cho dung dich
chay xuoég ti &i a@eé khi vom khum cué dung dah truag voi vagh sod thi khoa lar
(khoag fedotkhi com lartrong buret).
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- Re&at finh chinh xat thopfieén kethut phai i ihg cai chuad bosai dung dach mail
baag cach lag moi binh noin fi iig 20ml no 6¢ ca§ cho theén 2 - 3 gio¥phenolphtalein
vaanot gio¥dung dich chuad NaOH 0,1N, dung ddch se@oimag hoing nhai.

- RKaébinh hinh noi chi @ dung ddch axit di 6i buret vadot di 6i binh moi tdayiagt tradg.
Tay trai moit) et) dkhoa buret, nhoiti mg gio¥ dung dach NaOH xuoég binh hinh noin.
Tay phai khoag ngi mg laé nheibinh theo vomg trom. Khi nag dung dah xuaé hiein
mam hoing nha¥’bea trong 5 giag nhi dung ddich maii thi ngo mg. Ghi thedich dung dich
NaOH faddugmg. Tied hamh chuaa i3 lan. Sai khat gii & cac lain khoég quai0,1ml.
Lay gialtrotrung binh ti @oisuy ra noag foédung dach HCI.

Chu y: Nea khoég coiNaOH 0.1N pha ti gfixanan thi pha dung dich NaOH coinoag fpé
gadn fuing 0,1N, sau foipha dung dah chuaé H,C,04.2H,0 coinoag rfoichinh xac 0.1N
theo phi 6ng phap caé roi dugg dung dich chuaé folfedxac finh noag fiNaOH chinh
xat bagg phi 6ng phap chuaé fpi(dumg phenolphtalein lamn chz thd.

7. Thinghiem 7: Xac ficnh nong fio bang phdéng phap chuan fio oxi hoa — kho

- Kieén tra noing foicud dung dach KMnO,4 pha 6ithi ngiein 4.
- RNe&at fnh noing Foidung dich KMnO,4 dugg dung déch chuad lagH,C,04.2H,0 di &
treé phai § ing oxi hoa - khi isau:
5H,C,04 + 2KMnO4 + 3H,S0,4 = 10 CO;, + 2MnS0O, + K,SO4 + 8H,0

Cach tiead hagh: Dumg pipet lag 10ml dung d&ch H,C,04.2H,0 0,1N fedoha sai ol
phomg thi ngieim vag binh hinh noi, theén 1ml H,SO,4 2N, Fun noing 70 feé 80°C (khoag
i 0T fun sod. Cho fay dung dach KMnO4 vi @ pha 6ithi nghiein 4 vag buret vagfied
chenh fieén 0. Nhoiti @g gio¥ KMnO, cai xat finh ditred vag dung dach H,C,0, fadxit
hoa, laé Fea dung dach tdi khi dung dch coilmam hoing nhawbea khoaing 1 phut. Chuaa foi
3 lam, lag kefiqualitrung binh, tinh noiag foichinh xat cua dung dach KMnO,.

V. CAU HOI

1.  Phai dumg bao nhieé gam tinh thedhexahidrat cu& Canxi clorua fediea che®200ml
dung dach Canxi clorua 30% (d = 1.282). Noaig fodmol dung dach Canxi clorua,
Ca?*, CI" baag bao nhieé?

2. Trong phomg thi nghiein sain coini 6c cag cac dung dach Canxi clorua 20% (d =
1,77) vaadung dach 40% (d = 1,396). Tim cach pha dung da&ch noi treéd baag 2
phi 6ng phap fn giaih, khac nhau.

3. Khi trung hoa 50 ml dung d&h axit clohidric 0,1M baag 50 ml dung dd&h
Natrihidroxit 0,1M. tinh pH cu@é dung dcch:

- Tri 6c khi cho NaOH

- Khi trung hoa ¥ li 6iig axit.

- Tarfieén t dng i 6ng.
Vi sao la¥ choi Phenolphtalein lam chafchz tha Coltheddumg metyl da cam i 0€
khoag?

4.  Trinh bayg cb sbikhoa hot cu@ phi dng phap xat finh noag fbddung dich baag phug
ked
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BAI 8: VAN TOC PHAN ONG

I. MUC NiCH

Nhaé minh hoa cho nhi ég lyithuyeiveavain toé phai § ing vadkhab sat cac yeé toa
aihh hi 6ing Feé vain toa moi phah § ing hoa hot.
I1.COSOLY THUYET

Vain tod phain § ing thi 6mg i 6€ xat finh baag foébiea thied noag foicua catc chaa
phai i hg hoaé saih phaén trong mot rHn vothdigian .
Thi dut Trong khoaing thozgian At, noag foichaé phain i ing thay fbélagAC thi vain tod
trung binh cu@ phai § ing trong khoaing thdpgian foilag

w=2+2C
At

Vain toé phain § ng luoa laggiaitrodi 6ng, do foudaé (+) hay lad-) tug thuot vag gial
tro AC xat finh theo chaéiphai i hg hay saih phaén. Khi tinh vai toé phai o ihg trung binh
trong khoaing thdgian At vo&umg nhoi(At tiea daa feé 0) thi luc fpivai tod trung binh
tiea toi gioi haii lagvai toé ti ¢ thoptarthopriedn t :

W=+ d_C
dt

Vain toa cué phain § hg hoa ho® phuithuot vag baih chaécu@a cac chaéphai i ng vag
fied kieh tied hamh phain 0 hg nhi : nhiei b ap suag noag foécu@d cac chaéphai § ng
Ne& moi phai § ing xay ra nhiea giai foaii thi vain toé phain i ing fi 68 quye&finh boi gian
fpaii xay ra chain nhaé
1.  Anh hd6ng cua nong fio fien toc fio phan 6ng:

Theo fnh luai tac duiig khoali 6iig, vain toé phai o ing tz ledvoi noag Foichaéphain
i ing.
Voiphahing aA + bB = SP
W= k[A]*. [BY
k - hedsodz leifaé tri ng cho moi phai § ng (chz phuthuot vag nhiei fodvadai chaé
cué chatham gia phah § ing) gov’lachagg so&oa foi
Vidut H, + Cl, = 2HCI
W= k[H] . [Cl]
[H2], [Cl2]: noag foichaéiphai i ing dithorieén khab sat t.
Neé noag fbdH, vaeCl, camg 16hn thi sodphaa ti iH, vaaCl, hoa foing camg nhiedl,
phai o hg cag nhanh.

2. Anh hddng cua nhiet fio fien toc fio phan 6ng:
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Tod fodphai § ng phuithuot radnhiedl vag nhiet foéxay ra phain § ing. Khi nhiei fod
taég, sodva chain colhieil qualtaég leé, do fpbitoé foédphai § ing taég led. Khi nhiet foitadg
led 100 thi toa fbéphain § g taég lea tt @ + 4 lan (go¥ ladheisodnhiet Foicuh tod

t,-t,
k,= k, .y( 10 ]
Trong foi  k, - haag so&oa foiphai § ing tarnhiei fodt,
k; - haag so&oa foiphai § ing tarnhiei fodt;
3. Anh hdbng cua chat xuc tac fien toc fio phan 6ng:

Chaéixuc tac lacchatcolkhainaég lam tag nhanh toa fibécué cat phai § ing coukhal
naég xaly ra nhi ng khoég botieé hao trong phai i ing.

Chaéixuc tac colmoi so&®é tri ng sau:
- Lo 6wg si iduiig nhoihdn raénhied so voi li 61ig cac cha&phai i ing.
- Khoag thay fpavedli 0iig vaghagh phaa, tinh chaisau phain o ing.
- Coutinh chowi lo&, moi cha&xut tat thi 6mg chz coltac duiig voi moi phai i ng nhaé

Fnh .

Trong phaa thi € hamh nag, chuing ta sedkhab sat aihh hi 6ing cula cac yea todnoag

fbd nhiei fodvaghaéxuc tac feé vai toé phain § ing.

I1l. HOA CHAT

- Nhiet ke00°C - MnO; raé

- OAg nghiein 16n:10 cai - H,0, fain faé
- Pipet cat loar - HCI1IN

- Gialfedag nghiein 1cai - HyS04 8N

- Coacha nhiet 250ml - Na,C,040,2N
- Bep fiei nhol - NaS;030,1 N
- Duiig cuhi ing khi - KMnO,0,04 N

- MnS0O40,2N
IV. THOC HANH

1. Thi nghiem 1: Khao sat anh h6dng cua nong fio fian toc fio phan 6ng

Xet phain i ing :
Na,S;03 + 2HCI = 2NaCl + SO, 1T + H,O + S!

Bang 1:

Thi VNa2520302M | Voo | Vieraw | Thdbgian | Toé foiphai i ing
nghiein (ml) (ml) (ml) quan sat (t) W= 1/t

1 5 0 5

2 4 1 5

3 3 2 5

4 2 3 5

5 1 4 5
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Dugg hai oAg nghieim, moi oag chi @ Na,S,03; vaai 6t (theo baihg 1), com 0ag kia
i g HCI 1M. Rot dung d&ch HCI vag dung dach Na,S,03 laé fed. Dugg foag hoacoukim
gia§ fedheo dodphai i ng kedi ghi tron hai dung dach Folvoi nhau roi tiea tug laé cho
toi khi xuaéhiein mag sf &.

Lam ti 6ng ti ) @hinghiein 1 fea thinghiein thi i 5.

2. Thinghiem 2: Khao sat s6 anh h6dng cua nhiet fio fien toc fio phan 6ng

Lag hai oag nghiein, cho vag oag nghiein thi inhad 1ml dung d&ch Na,S,03 0,1N,
cho vag oég nghiein thi thai 5ml dung dach HCI. Ngaén caihai oég vag ni 6t cho Fea khi
fav i 0 nhiet foithich how, foaung dach HCI trong oAg thi Uhai vag oég thi inhag quan
sat vagxac finh théggian phain § ing. Lam ti dng th 16 ethi nghiein tho inhaé cho fea thi
nghiein cuoécumg theo baing 2.

Bang 2:
Thi VNazs203 | Vhei IM | Nhiet foi°C | Thobgian | Toé fpiphain
nghien | 01N (i) | (M) quansat (t) | 009 W =1
0
1 1 5 tp
2 1 5 to +10
3 1 5 t9+20
4 1 5 t9+30
5 1 5 t9+40

3. Thi nghiem 3 : Khao sat anh htdng cua Mn?* len van toc phan 6ng
2KMnO,4 +5C,0,% +16H* — 2Mn*" +10 CO, + 8H,0

Lag vag mot oag nghiein 16 thedich cac thuoé thi icho thi nghiein ghi 6ibaing 4.

Thi | Na,C;0s | H:S0:4M |  KMnO, MnSO. | Nhiet fo ;r:n”
- - - 0
nghiein | 0,1M (ml) (ml) 0,02M (gio¥) | 0,1M (giol) C quan sat
1 3 1 5 0 t° phomg
2 3 1 5 2 t° phomg
3 3 1 5 4 t° phomg
4 3 1 5 6 t° phomg

Theo dobthépgian maémag dung dach cu@ ti mg thi nghiein. Nhai xet. Cho bieavai
tro@ui Mn?* trong thi nghiein trea.
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V. KET QUA

- Vedi 6mg biedé dieh si biea thiea cul tod foitheo nhiet fpd Nhain xet

- Vedi 0mg bied diei si phuithuot cui vain phai o ng v = 1/t theo noag foidung ddich
Na,S,05. Nhai xet .

- Vedri 6mg bied dien si Tphuithuot cui vai toé phain o ing theo i 6iig dung dcch
MnSO4.

VI. CAU HOI

1.  Vah toa cua moi phah § ing hoa hot phuthuot vag nhi ig yea todag?
Haag so&ai toa phuthuot vag nhi éig yea todag ?
Phaé biet vain toé trung binh vagrai toé ti ¢ thop?
O(thi nghiein 1 di Woan Ii 6#ig khi SO, thay fpénhi the&ag khi
Tadg li 6Wg Na,S,03 si iduiig lea 2 laa.
Giain 1y 6Wg HCI fi 2 lan.

HwnN
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BAI 9: PHAN ONG TRAO NOI

1. MUC NiCH
Ap duiig lyithuyetfadho® vedphai o ing trung hoa fedied chedNaOH.
11.COSOLY THUYET

Phain i ing trao o lagohai o hg hoa ho® xal ra trong folkhoég colsi Tthay fpésoa
oxy hoa cui cat chaévaecat ion. Nedphai i ing trao foécoikhainaég xaly ra phai colit
nhafimot sai phaén ta® thagh laachafikeim bea hoaé chaéifien ly yed hoaé chafideibay
hoi.

Vain duiig cat lyithuyefivedphai i ing trao fodta coiphi dng trinh sau

Ca(OH), + Na,CO3= CaCO; + 2NaOH

Trong phai i ing tred caiCa(OH), vagCaCO; fedl laenhi 6ig chatit tan,tuy nhiea i
tan cua Ca(OH), I6in hdn nhiedl so voi fbdtan cua CaCO3 nea phai i ing vai colkhainaég
xay ra.

Sau khi phain 0 hng ke@thuc dung dach coikhainaég chi @ NaOH vaamoi it Na,CO3
di . Chuing ta coithe&lumg dung dach HCI fe&at fiinh noing foidung dach NaOH ta® thagh
vadi 6mg NaCO3 di trong dung dcch.

Qualtrinh chuaé fbinag xay ra qua 2 giai foai:

- Giai fpaii fadl tiea lagyiai fpaii HCI trung hoa NaOH vaghuye#& Na,COj; thagh daiig
NaHCOs, ketithut giai fpbaii nag pH cu@é dung dach vag khoaing 8,3 (ti 6ng o ing vOi
khoaing chuyeé mawa cui phenoltalein).

NaOH + HCI =NaCl + H, O
Na,CO3 + HCIl = NaHCO3; + NaCl

- Giai foan thiibhai laggiai foai HCI tiep tut trung hoa NaHCO3 thagh daiig muoa
trung tinh Na,COj3, ke@thuc giai fpaii nag pH dung dach vag khoaing 3,8 (ti 6ng § ing
voi khoaing chuyeé mawa cua metyl da cam).

NaHCO; + HCI = CO, + H,0 + NaCl

I11. DUNG CU - HOA CHAT

- Becher 100 ml : 1 cai - CaOraa

- Becher 200 ml : 1 cai - NayCOgjzraé

- Buret : 1 cai - HCIOAN

- Nué khuag : 1 cai - Chz thophenolphtalein
- Bepien : 1 cai - Chg thometyl dacam

- Erlen100 ml : 1 cai
- Becher 100 ml : 1 cai
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IV. THOC HANH

Caé khoaing 10 gam CaO cho vag becher thi i nha§ theén vag khoaing 50 ml nj 6c,
khuay Fedl.

Caa 15 g Na,CO3 raé cho vag moi becher thi ihai, cho theén vag becher 85 mi
ni 6t cafikhuagt Fed, ta thu Fi 6€ dung dach Na,CO3 15%. Kun noing dung ddch fea nhiet
Fbikhoaing 80°C vaavi @ khuagt Fedr vi & cho t i adung déch ni 6t voatrong becher thi
nhatvag (Thégian cho khoaing 30 phut). Sau foifun nong dung dah trong khoaing 15
phut, o€ vaghu phaa dung dcch sau lot.

Cho 10ml dung déch sau lo® vag binh finh mi ¢ 100ml, finh m{ ¢ Fea vath.

Lag 10 ml dung d&ch thu i 6€ ti @binh finh mi ¢ cho vag moi erlen 100ml, cho
theén vag 3 gio¥ phenolphtalein vaghuaé foibaég dung dach HCI 0,1N cho fed khi maé
maum hoag thi di mg, ghi the&ich V; cua dung dich HCI fadluag.

Cho tiep vag erlen 3 gio¥metyl dacam vadiep tu€ chuaé baag dung dech HCI 0,1 N
cho feé khi dung dcch chuyeé ti anam vamg sang mam cam thi di &g lak; ghi thedich V, fad
dumg.

V. KET QUA

Tinh hiets suaifiett chedNaOH:

H= © eon x100
CNa2C03 + CNaOH
V, -V
Hay = L2 %100
2Vz + (Vl - Vz)
Trong ol
V1 : thedich HCI dumg trong giai foaii 1
V, : thedich HCI dumg trong giai foaii 2
V1- V, : thedich HCI dumg cho NaOH
VI. CAU HOI

1.  Theénag lagmoi phai i ng trao fo& Nied kiei Fedmot phai § g trao Fbé colkhal
naég xay ra lagi?

2.  Tawsao chuing ta phai khuag fedl khi cho ni 6¢ voavag dung dach Na,CO3?

3. Tawsao giai foaii chuaé foafadl dugg Phenolphtalein nhi ng giai foaii chuaé fbisau
lardumg metyl da cam?
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BAI 10: CHAT CHE THO MAU HANG SO NIEN LY CUA
ACID - BAZO YEU

I. MUC NICH

Sinh viea xat finh pH cu@é dung dach acid hoaé baz baag cac chaachg thg xac finh
haag sod&iei ly cui 1 acid - baz yea.

11.COSOLY THUYET

1. Chgz tho:

Chz thoacid/baz laenhi g acid/baz hi @ c6 coimam saé thay Foétug theo noag Fa
cua H* trong dung ddah. Moi che tho sedioé mag 6i1 khoaihg pH nhaé finh vagthoag
thi 6mg Fedchuyed han ti g maa nay sang mawa kia khoaing pH fbligan bagg 2 fdn va
Di 0i Fa§ lagnoi so&hz thomaw thoég duiig.

Chagchz tho Mag saé pH
Thymol xanh Nbi— Vang 1,2-28
Metyl da cam Nbi- vamg 31-44
Phenolphthalein Khoég mag — Hoag 8-10
Indigocarmin Xanh — Vang 11,6 -14,0
Alizarin vagg R Vang — Nbi 10,1-12,1

Muod dumg chz tho fe&at Finh chinh xat pH cu& mot dung ddch, ngi 6ata keéhdp
cumg mot luc nhiedl chz thocolkhoaing chuyeé maa kediep nhau. Khi fbimoi giaitropH sed
iihg 1 todhoj cuid nhies mam. Camg nhiea chz thothi xat xuaécac to2hop mag Foitruag
nhau camg it. Do folpH b fi 6T camg chinh xat.

2. Hangso fiien ly cua acid yeu va baz yeu:

Cat acid/baz yea lagcac acid/baz fien li kem khi hoa tan trong ni 6c.Trong dung dcch
chuing toa tarcaé baag sau
MOH== M" + OH (1)
HA = H + A" (2
Khalnaég phaa ly nay fi 6 faé tri ng bagg haag so&iei ly
Ka= m Kp= M—Ol_r]
[HA] [MOH]
To gohi 6ng trinh phaa ly (1) vaq?2) ta coi: [H'] = [A] vagM'] = [OH]

33



Khoa Hoa Giao trinh théc hanh Hoa fiai c66ng

Ho1 « = [OHI®
[HA] "~ [MOH.

Ka
Ned haag so&ien ly nhoi( Ka , Kp < 10®) thi coithe&em lut cad baag [HA] = C.. C, lag
noig fodacid luc ban Faa. Ti 6ng ti TMOH] = Cy. Khi foi

K= [HT’ K= [OH 1°
C C,

a

Ned bieatri 6 C,, C, vamong foi[H'], [OHT, ta coithedat finh haag soafien ly cui
acid yeé vadaz yea.

3.  Cong thoc tinh pH
Vi dung dcch acid maiih
pH =-IgH" =-Ig C,

Véi baz maiih pH =14 + IgCy
Vdi acid yea pH = Y(pK, - 1gC,)
2
Vi baz yea pH=7+ 1(pK,; + IgCy) =14- 1(pKp + IgCp)
2 2
Trong ol pKa =-lgK; (Ka - haag so&iei li cua Acid)

pKyp = -lgK, (Kp - hagg sodien li cua Baz)
Voi baz thi K, ladagg soacid cui acid liea hom voi nojta laicou:
Ka. Kb =Kh2o
Trong dung dcch ni 6, ni 6c cuig bophaé ly :
2H,0 = H30" + OH"
Kizo = [H3O][OH] 6i25°C fed 30°C : Kppo = 107

Ta coithe&umg khai niein pH fedfaé tri ng cho noing fi[H30"] vadOH] cué dung dach
theo finh ngh@ pH = -lg[H3;0"]

I1l. HOA CHAT
- OAg nghiein - Dung dach X colpH chi a bie&
- Binh fh mi ¢ 100ml - CH3COOH 0,1IN
- Becher 250ml - NH4CIO0,1IN
- Pipet khaé vatgh 10ml - HCIO0,AN
- NH;OHO0,IN
- NaOH 0,IN

- CH3;COONaO0,IN
IV. THOC HANH

1.  Thinghiem 1: Lap thang mau fio pH dung dich acid
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Dugg Pipet 10ml lag 10 ml dung d&ch HCI 0,1 N cho vag oag nghiein thi i1, lag 1
mL dung dcch trong oég nghiein thi 11 va® ml ni 6¢ caéicho vag 0ég nghiein 2, lag tiep
1ml dung déch trong oAg nghiein thi 12 va® ml ni 6¢ caéicho vag 0ag nghiein thi 13, lag
tiep 1ml dung déch trong 0ég nghiein thi 13 va® ml nj 6t caficho vag 0Ag thi i4. Ta sedaa
1§ 6¥coifi 6 cac dung dach HCI 0,1N: 0,01N: 0,001N vad®,0001N.

Dumg pipet khaé vagh cho vag 8 oag nghiein fedfanh daa 1, 2, 3, 4, 1',2', 3', 4'
moi Ii 6iig acid nhi baihg sau:

OAg nghiein
1 vad' 2 vag@' 3 vad' 4 vagl'
Thedich acid (ml) 1 1 1 1
Noig fbacid (N) 0,1 0,01 0,001 0,0001

Cho cat 0ag 1, 2, 3, 4 moi oAg moi gio¥ Thymol xanh
Cho cat oag 1', 2', 3', 4 moi o&g mot gio¥ Metyl da cam

2.  Thinghiem 2 : Xac filnh pH cua dung dich acid X bang chz tho

Lag 2 oAg nghieim, cho vag moi odg 1ml dung d&h X. Sau foicho theén vag oag
nghiein tho inhaé 1 gio¥ Thymol xanh, theén vag oAg hai 1 gio¥ metyl da cam, so sainh
mam@ saé cul 2 oag nghiein nayg voi cat todop 2 mam cué thang o pH, ti @oixac finh pH
dung d&ch X.

3. Thinghiem 3 : Xac filnh hang so fiien ly cua dung dich acid yeu

Lam thi nghiein gioag thi nghiein 2 fedxac finh pH dung dich CH3;COOH 0,1N.
Tinh haag so&iei ly cu@é dung dach acid CH3;COOH.

4.  Thinghiem 4 : Lap thang mau fio pH dung dich baz.

Tiea hagh ti 6ng t Thhi cach ta® thang mag acid, chz thay dung dach HCI 0,1N
baag dung dach NaOH 0,1 N.

OAg Nghiein
5-5' 6-6' 7-T 8-8
Thedich NaOH (ml) 1 1 1 1
Noig fpiNaOH (N) 01 0,01 0,001 0,0001

Cho cat 0ég 5, 6, 7, 8 moi oAg mot gio¥ Indigocarmin.
Cho cat 0&g 5', 6', 7', 8' moi oAg mot gio¥ Alizarin vagg R

5. Thinghiem 5: Xac fiotnh pH cua dung dich baz Y bang chz tho
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Lay 2 oAg nghiein, cho vag moi oag 1ml dung dach Y. Sau foicho theén vag 0ég
nghiein thi inha&1 gio¥ Indigocarmin, theén vag oag hai 1 gio¥'Alizarin vamg R, so sainh
mam saé cul 2 oag nghiein nay voi cat toddjs 2 mam cui thang o pH, ti @bixac Finh pH
dung d&h'Y.

6.  Thinghiem 6 : Xac filnh hang so fiien ly cua dung dich baz yeu

Lam thi nghiein giodAg thi nghiein 5 fe&at finh pH dung dach NH,OH 0,1N. Tinh
haag so&iei ly cua baz NH,OH.

V. KET QUA
1.  Thinghiem 1:

OAg nghiein 1-1' | 2-2 | 3-3 | 4-4|5-5|6-6"|7-7 | 8-8
pH
Mag 0&g sod
Mag 0Ag sod’
- Maum saé cua dung dich X: PHdung dichx
- Mag saé dung dach CH3;COOH 0,1N: Haag so&, cua CH;COOH
2. Thinghiem 2:
- Mam saé dung dach Y : PHdung dichy
- Mag saé dung dch NH4,OH 0,1N : Hagag so&, cua NH,OH:
VI. CAU HOI

1. Haag sodien ly K;, K, phuhuot vag yea toqi?

2. Nguyea taé cui phi 6ng phap dumg chz thofe&at finh pH?

3. Tatr'sao ngi 6ita thi 6mg si (duig phenolphtalein lamn chaéchz thotrong phain o ing
trung hoa madkhoég dumg catc chaéchz thokhatc?

4.  Kbhi nag thi si (duiig hoih ho cat chatchz the?
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BAI 11: DUNG DOCH NEM

I. MUC NICH

Giup sinh viea bieficach ta® ra mot dung dach fein coipH xat Ffinh vagieén tra khall
naég fein cud dung dich feim moi ta® thaah.
I1.COSOLY THUYET

Ngi 6ita finh nghd dung dich fein laglung dach coigiaitropH khoag fpéhoaé thay
roarafit khi ta theén vag heamot li 6iig nholaxit - bazo hoaé khi pha loadig hei
Ta col 2 loardung dach fein
- Dung d&ch fein axit lagheidung dach fein fi 6€ hinh thamh baag cach troin lah
moi axit yea voi muoacu@ noivoi moi bazé maiih.
- Dung d&h fein bazé laalung dach i 6€ hinh thamh baag cach troi lain moi baz
yea vOi muoacu@ noivoi moi acid maiih.
Vi du:
HedCH3COOH - CH3COONa ladeirein axit.
HedNH,OH - NH,CI ladheifein bazd

1. Tinh pH cua dung dich fiem axit:
Gialsi ta colheéfiein axit goan moi axit yea HA vaagnuoaMA.
Khi hoa tan trong ni 6¢ hai hop chaénag phaa li theo phi 6ng trinh
HA = H "+ A
MA = M'+ A
Nea goi C, laenoag fodban faal cua HA, Cr, lagnoag fpéban fedél cud MA. a, K, laadi
fiei li vadaag so&iei i cud axit.
[Hx[a]
K,=—F—"—
[HA]
Do HA lagnot axit yeé nea phaa li gai nhi khoég faing ked
[HA+] = Ca 'a.Ca ~ Ca
[A1=Cnh+ a.C,

Suy ra [H*]:Kax-[[%]]zKaxga

m

C
H = pK, +Ig=m
PH = pK, +1g-

2. Tinh pH cua dung dich fiem baz:

Gialsb (ta colhedfein baz goin baz yeda MOH vagnuoaMA.
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Khi hoa tan vag ni 6t hai hop chatinag phaé li theo phi 6ng trinh sau:
MOH = M"+ OH"
MA = M"+A
Gor'Cy lamoig foéfaa cua baz MOH, C,, lasmoag fodfaa cud muodMA, o, Ky, lagbidiein
li vaghaag sodiei li cua baz.
M ]Jor]

* [MOH]
Do MOH ladaz yeé neé chuing phaa li khoag raing kea
[MOH] =Cp - Cp.axCy [M*] = Cp + Cp.a.~ Cn
Suy ra [OH*]:Kbx[MOH]zK x&
[M+] C,
Hay pH:14—pOH:14—(pr—Ig%J

pH = 14—[pr + Ig&]
Cb
Nhi vay ta thag pH cua dung dach fein acid vaalung dach fein baz chz phuthuot
vag hagg so&aa bagg cu@a acid/baz yea vadyisodii & nong foéfaa cua muoévamoig i
fedl cu@a cac acid/baz. Do foikhi chuing ta pha loafig dung dach hoaé theén vag dung dach
fein mot li 6iig acid - baz thi pH cuia dung dach thay Foarafit.

I11. DUNG CU - HOA CHAT

- OAg nghiein : 12 cai - HCIO,IN
- Pipep10ml :1cai - NH4CI 1IN
- Binhtia 11 cai - NaOHO,1N
- OAg nhoigio¥ : 1 cai - Chs thoIndigocamin
- Becher 100 ml : 1 cai - CH3;COOH 0,1IN
- Chg thoAlizarin vagg R
- CH3;COONa 1N
- Chz thometyl da cam
- NH4OH 0,1IN

- Chg thothymol xanh
IV. THOC HANH

1.  Thinghiem 1: Lap thang mau fio pH dung dich acid

Dugg pipet 10ml lag 10 ml dung d&ch HCI 0,1 N cho vag oag nghiein thi i1, lag 1
mL dung dcch trong oag nghieim thi 11 va® ml ni 6 cho vag 0ég nghiein 2, lag tiep 1ml
dung dcch trong oég nghiein thi 12 va® ml nj 6 cho vag oég nghiein thi i3, lag tiep 1ml
dung dcch trong oég nghieim thi 13 va® ml ni 6t cho vag oég thi i4.Ta sedaa I§ 6¥coifi 6T
cac dung dach HCI 0,1N; 0,01N; 0,001N vad®,0001N.

38



Khoa Hoa Giao trinh théc hanh Hoa fiai c66ng

Dumg pipet khaé vagh cho vag 8 oAg nghiein fedfenh daa 1, 2, 3, 4, 1',2' 3", 4
moi Ii 6iig acid nhi baihg sau:

OAg Nghiein
1 vair' 2 vag' 3 vad' 4 vagdl'
Thedich acid (ml) 1 1 1 1
Noig fiacid (N) 0,1 0,01 0,001 0,0001

Cho cat 04g 1, 2, 3, 4 moi odg mot gio¥ Thymol xanh
Cho cat oag 1', 2', 3', 4 moi oag moi gio¥Metyl da cam

2. Thinghiem 2: Nieu che he fiem acid va khao sat kha nang fiem cua he

Cho vag oég nghiein 5 ml dung dech CH3;COOH 0.1N vag5 ml dung dch
CH3;COONa 0.1N, laé rea.
Lag 2 oé&g nghiein, cho vag moi 0odg 1ml dung d&h fein vi @ fiedl che&zagmoi gio¥
metyl da cam.
OAg 1: Cho vag oag 1 ti mg gio¥ dung dach HCI 0,1N. Quan sai si thay foémag
cul dung dcch trong oég cho ed khi dung dach chuyeé sang mag foj ghi sodio¥
HCI fedi (dumig.
OAg 2: Cho vag 0ag 2 ti @g giow'ni 6. Quan sai si thay Fpémag cua dung ddch
trong 0&g so voi da§ mam chuad.

Lag 2 0ég nghiein khat, cho vag moi oAdg 1ml dung dech fein vi & fiedl chedzaanot

gio¥thymol xanh.

+ OAg 3: Cho vag oag 1 ti @g gio¥dung dach HCI 0,1N. Quan sai si thay foémag
cu@a dung dcch trong oAg cho fea khi dung dah chuyeé sang fof ghi sodyio¥ HCI
radi (duiig.

OAg 4: Cho vag 0ag 2 ti mg giow'ni 6. Quan sai si thay Fpémag cua dung ddch
trong 0&g so voi da§ mam chuaa.

OAg 1 OAg 2 OAg 3 OAg 4
Dung d&h fein 1ml 1ml 1ml 1ml
Mety da cam 1 gio¥ 1 gio¥
Thymol xanh 1 gio¥ 1 gio¥
Dung dcch HCI X X
Ni Oc caé X X

Thi @ hieir lai'4 thi nghiein tred, thay dung dach fein baag ni 6c caé Ghi keiqual
thu i 0.
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OAg 1 OAg 2 OAg 3 OAg 4
Ni oc caé 1ml 1ml 1ml 1ml
Mety da cam 1 gio¥ 1 gio¥
Thymol xanh 1 gio¥ 1 gio¥
Dung d&h HCI X X
Ni 6t caé X X

3. Thinghiem 3: Lap thang mau fio pH dung dich baz6

Tied hamh ti 6ng ti Thhi cach ta® thang mag acid, chz thay dung d&ch HCI 0,1N
baag dung dach NaOH 0,1 N.

OAg nghiein
5-5 6-6 7-T 8-8
Thedich NaOH (ml) 1 1 1 1
Noag FoiNaOH (N) 0,1 0,01 0,001 0,0001

Cho cat oag 5, 6, 7, 8 moi oag moi gio¥'Indigocarmin.
Cho cac 0ég 5', 6', 7', 8' moi oAg mot gio¥ Alizarin vaag R.

4. Thinghiem 4: Nieu che he fiem bazd va khao sat kha nang fiem cua he

Cho vag oag nghiein 5 ml dung dach NH4CI 1N vad ml dung dach NH4OH 0,1N,

laé fedl.

Lag 2 oAg nghiein cho vag moi odg 1ml dung d&h fein vi & fiedl chedvzaanoti gio¥

Indigocarmin.

- OAg 1: Cho vag oag 1 ti mg gio¥ dung dach NaOH 0,1N. Quan sai si ithay fpé
mag cu@ dung dach trong oég cho fed khi dung dach chuyeé sang maa vamg,
ghi sogiovNaOH fadi iduig.

- OAg 2 : Cho vag oag 2 ti ag giowni 6t. Quan sai si khay Ffo@mag cuia dung ddch
trong 0&g so voi da§ mam chuad.

Lag 2 oég nghiein khat, cho vag moi odg 1ml dung d&h fein vi & fied chedzaanot

giov'Alizarin vagg R.

- OAg 3 : Cho vag oag 1 ti mg gio¥ dung dach NaOH 0,1N. Quan sai si ithay Fpé
mag cu@ dung déch trong oég cho ifeé khi dung dach chuyeé sang foj ghi soa
gio¥NaOH redi iduiig.

- OAg 4 : Cho vag oag 2 ti mg gio¥ni 6. Quan sat si ‘hay Foéimag cuia dung ddch
trong 0&g so voi da§ mam chuad.
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OAg 1 OAg 2 OAg 3 OAg 4
Dung d&ch fein 1ml 1ml 1ml 1ml
Indigocarmin. 1 gio¥ 1 gio¥
Alizarin vagg R 1 gio¥ 1 gio¥
Dung dach NaOH X X
Ni oc caé X X

Thi € hieih 1ar 4 thi nghiein tred, thay dung d&ch fein baag ni 6t caé Ghi keéqual
thu i 0¢.

OAg 1 OAg 2 OAg 3 OAg 4
Ni oc cat 1ml 1ml 1ml 1ml
Indigocarmin. 1 gio¥ 1 gio¥
Alizarin vaag R 1 gio¥’ 1 gio¥’
Dung dcch HCI X X
Ni oc ca& X X

V. KET QUA

Thinghiein 2: Xatc finh pH cué dung d&ch Fein vi a fiedl chea

So@io¥dung d&h Hiei th diig SodiorH,0 Hiein t 6iig
HCI
OAg 1 X X
OAg 2 X X
OAg 3 X X
OAg 4 X X
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Thinghiein 4: Xat finh pH cu@a dung d&ch fein vi a fiedl chea

Sogiowdung dcch Hiei ti 6g SogiowH,0 Hiei ti 6ig
NaOH
OAg 1 X X
OAg 2 X X
OAg 3 X X
OAg 4 X X

Xat finh pH cué dung dach Fein vi a fiedl che&rong thinghiein 2, 4.
- So sanhh khalna@g fein cua dung d&h fein ti gbaing soalieis thi € nghiein cu@a thi
nghiein 2, 4.
- Nhah xet veasi thay foémam (t @oisuy ra si thay foépH) cu@a heirein khi pha loafig
hoaé khi theén acid / baz6.

V1. CAU HOI

1. The&ag laglung dach fein? Colbao nhieé loardung dach feim.
2. pH cuia mot dung dah phuithuot chullyed vag cat yea todnae? 0 tg duiig cui dung
déch fein.
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BAI 12: NO TAN - TICH SO TAN.

I. MUC NiCH
Giup sinh viea xac finh fied kien fedhinh thamh moi kefitua trong dung dich vag
khab sat si Tahh hi 6ihg cat ion foag loai' fea khainaég ta® tua.
I1.COSOLY THUYET
1. Noinh nghta: Tich sodan cuia 1 chaéfiein ly it tan fi 68 finh nghd lagich soéak

noiig fdcat ion ti o cu@ noitrong dung dach bad hoa 601 nhiet foénhaé fnh voi
cat sodnudi 6ng i ng lagac chz soau@ ion trong phaé ti

2. Nieu kien tao ket tua cua chat fien ly it tan:
Vi dung dach chaéfiei ly it tan Ay, B, ta coicaé baag sau:
AnB, (rad) = mA™ (dung dach) + nB™ (dung ddch)
P L
[A.B.,]

Vi[AnBn] =1 ned K=[A™]"[B™]" lagnot hagg sodvadi 6€ gor lagich sodan T.
Nhio vay T cufig laegmoi loarhaag so&aé baag do folinoichz phuithuot vae bain chaécua
chattan vamhiei fod

[A™™ [ B™]" = T: Ta coidung déch bad hoa trong fbivai toé hoa tan baag vai toé
kettud. Ke&tula khoag ta® thamh cufig khoAg tan theén vag dung dcch.

[A™™ [ B™" < T: Dung ddch nay laglung déach chi a bad hoa. Vai toé hoa tan 16
hon vai toé keétui, nea ta theén chatraé vag thi noisedan cho fieé khi faw'traiig thai caé
baag.

[A™™ [ B™" > T: Dung dcch loav nag quaibad hoa. Tich so&noig fpicuia cat ion
trong dung dcch 16 hon tich sodoag fodbad hoa. Khi folcat ion nag setkeéhd voi nhau
ta® thamh keftud tach ra khoi dung dé&ch lam giaim noag fodcu@d chuing trong dung dach
cho Fed khi fe¥'traiig thai bad hog.

Nhi vay di @ vag qui luat tred ngi 6ita coithediea khied i 0 qualtrinh hoa tan
hay keétu@a cu@ cac chaéfied ly it tan nhi sau : muoa hoa tan moi keatua phai theén vag
ke&tua foucac chaacoutac duiig laen giaim noag foécu@ cac ion do keatua phaa ly ra.
thi 6mg thi cat chatnay taw phi ¢ bed voi ion cua keétuid hoaé ladga® thamh acid maiih.

3. Thi du:

Neédhoa tan AgCI coitheddumg NH3 hay Na,S,03 vi nhi fig chainag ta® phi ¢ bea
voi Ag*
AgCl = Ag' + CI
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Ag" + 2NH; = [Ag(NH3),]"
Muoa hoa tan CaCO3 ta theén HCI
CaCO; = Ca' + CO5”

COs” + 2H" = H,CO3 = H,0 + CO,T
Muoa ke&tua moi cha§ phai thefn vag dung dach mot chaécolichi & ion fbag loar
v0i keftua com gor ion chung fedlam tadg nomg roicud ion kehtua trong dung dcch.
Chang haii, dung déich bad hoa cu CaSO,4 col T=[Ca?'] [ SO4] = 10°. Neé theén CaCl,
0,01M hay Na,SO,4 0,01M vag dung dcch trea thi tich sodon cuia dung dich seddin hon
tich so&an do foitinh thedCaSO, sedach ra khoi dung ddch.

I11. DUNG CU - HOA CHAT

- Coa100ml - CH3;COONa 4N
- May li taén - NaCl 0,5N
- Pipet 10 ml khaé vagh - AgNO;30,1N
- Nen con - KI0,5N
- OAg nghiein - HNO; fain faé va2N
- Binh noin 50ml - NH4OH fain raé
- CacCl, 0,2N vad®,0002N
- Na,S0,4 0,2N vad®,0002N

IV. THOC HANH

1. Thi nghiem 1: Khao sat anh hééng cua ion fiong loai va cac chat khac fien fio
tan.

Dugg pipet lagl0 ml dung dach CH3COONa 4N vadl0 ml AgNO;3; 0,1N cho vag
Becher. Khi phai i ing xay ra hoam toam, fem li taén toam boidung dich vadkeétu@a trong
may li taén, gaii bolphai ni 6¢ phia trea.

Sau foicho khoaing 10 ml ni 6 caivag oag nghiein fang chi & keétu@, laé nhe'imoi
luc, tiep tue li taén cho tua ladg heé xuoadg fay oég nghiein ta sedthu fi 6 dung dach
CH3COOAg bad hoa beéa trea. Chia li 61ig dung dach nayg lam 3 phaa bagg nhau, cho vag
3 0Ag nghiein.

- OAg 1: Theén ti ot di mg giowdung dach CH3COONa 4N vag (khoaing 2ml).
- OAg 2: Theén khoaing 2ml dung dach HNO3 fin faé, sau foifun nong, ghi nhai mup
thoat ra
- OAg 3: Theén vag vagiovdung dach NH,OH fain faé
Quan sat vagiai thich hied ti 6#ig trong ti mg oag nghiein.

n

Thi nghiem 2: Xac fionh fAieu kien fie hinh thanh ket tua

Cho vag 0ég nghiein thi inha2 ml dung d&ch CaCl, 0,0002 N va@2ml dung dcch
Na,SO,4 0,0002 N laé fed vagun nhe¥
Cho vag oag nghieim thi ihai 2ml dung d&ch CaCl, 0,2N va® ml dung d&ch Na,SO,4 0,2N
laé fedl Fun nhe¥

Quan sat hied t) iig xay ra trong hai 0o&g nghiein. Giai thich vaaviefphi dng trinh
phaln 0 lﬂg ? BieéTCaso4 = 10_5
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3. Thi nghiem 3: So sanh kha nang tao ket tua cua cac ion trong cung mot dung
dich.

Dumg pipet lagl ml dung dach NaCl 0.5N, va# ml dung d&ch KI 0.5N, va#®.5 ml
ni 6t cahvag0.5 ml dung dach HNO3 2N cho vag oég nghiein. Sau fpitheén vag oég
nghiein 2ml dung dich AgNO3 0.1N, laé fedl cho fea khi keitui khoég ta® theén, nhai
xet mag dung dich vaghuyeé toam boidung dich vag oég ly taén fedy taén tach keétua.
nghiein faél Ffedo sahh) , cho tiep vag oag nghiein thi ihai nag 2ml dung dach AgNO3 0.1
N, laé nhetho fea khi colkefitua xuaghiei, cho toam boivag oag li tatn fedach kettué.

Tiep tug gaii phad ni 6t bed tred sang oag nghiein thi 13 vadiea hawh t§ 6ng ti Thi
0Ag thi 12 cho fea khi nag ke&tua khoag ta® thagh nj &.

Ghi sodlad ly taén vagso sanh kefitui cud cac lam ly taén veamaa saé keétua vag
I§ 6g ke&tud. Giai thich.

Biefitich so&an cui cat cha: Tage = 1,8.10™°, Tag =1,1.10°

V. CAU HOI

1. Bah cha&cuia tich sodan? Nhi 6ig yea todag aihh hj 6ing Fed tich sodan?

2. Trinh bag qui luai cu@ tich sodan. 0 g duiig cui qui luai nag trong si thoa tan vag

ta® thamh ke&tua cué cac chaéfiedn ly it tan ?

Noag fpédung dcch ainh hi 6ing nhi thedag Fed si hoa tan, keétué.

4. OUthi nghiein 1 neé trong dung dich CH3COOAg coilai ion Clorua thi colaihh
hubing gi Fea khalinaég ta® tua cuh dung dich?

w
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BAI 13: CHUAN NO THEO PHOONG PHAP OXI HOA KHO

I. MUC NiCH

Giup sinh viea laen quen voi phi 6ng phap xat finh noag foécud moi chatbaag
phi 6ng phap oxy hoalkhg {
I1.COSOLY THUYET

Chuaa fbibaag phi 6ng phap oxy hoa - khi i di & tred khainaég thay fodmam saé
cu@ moi chatioxy hoaihoaé chaékhi ikhi noitham gia phah § hg voi moi cha@khi ihoaé
chafioxy hoa khae, fedhuaé fpichafikhi | ngi 6ta duag cat chafoxi hoa vasgi 0€ lak:
Chuan fio chat kho bang permanganat

lon permanganat trong moatri 6mg acid maiih coithedxi hoa i 6 nhiea chag bain
tha nolbokhi | Fed ion mangan (11) Mn®*

MnO, +8H™ +5e=Mn?* +4H O

V1 permanganat col the&hi icao neé ngi 6ipta colthedsi iduiig nolfedchuad foihad

nhi tafcalcat chafcolkhainaég booxi hoa

I11. DUNG CU - HOA CHAT

- Buret - HyC,040,01N
- Erler 250ml - KMnOq4

- Pipet 10ml - H,C,040,05N
- OAg fong 100ml - HySO4 6N

- Binh fih mi ¢ 250ml

IV. THOC HANH

1. Thi nghiem 1: Xac dinh nong fio cua dung dich chuan KMnO, bang dung dich
chuan acid oxalic .

- Cah 0.158 g KMnO, raé (voi foichinh xat 0.01g) cho vag becher 100 ml voi mot it
ni 6c, khuagt tan roi cho vag binh finh mi ¢ 100 ml (trang becher baag ni 6c fedoa
keb he KMnQO, vag binh). Cho theén nj 6t cafivag binh fea vath ftinh mi ¢, fay
nut, doé ngi 6€ xuo@nhied laa Fedron feda dung dah.

- Dumg dung dech thu i 8@ trang Fedl Buret sau fpicho dung dach nay vag buret.

- Dugg pipep finh mj ¢ hut chinh xac 10 ml dung d&h H,C,04 0.05 N, cho vag erlen
250ml, cho theén vag dung dach khoaing 10ml H,SO4 6N vagsOml ni 6t caé Nun
erlen treé bep cach thuy cho fea khi dung d&ch gaa sod (coibo¥ khi foiig quanh
thagh erlen), vi @ nhoidung dach KMnO,4 trong Buret vag erlen, vi a laé fea erlen
cho fea khi dung dach trong erlen xuagihiein mag hoing nhawbea thi ngh mg. No& thed
tich dung d@ech KMnO, fedlugg treé buret.

- Thinghiein 7 6 tho € hiei 3 lad, lag kequaltrung binh.
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2. Thi nghiem 2: Xac filnh nong fio dung dich Fe*? bang dung dich chuan KMnO.,.

Dumg pipet lag chinh xat 10ml dung d&ch FeSO, chi a bie&noag fbécho vag erlen,
cho theén vag dung d&ch 2 ml H,SO, 20% vagbOml ni 6¢ cag fun nong erlen tred bep
cach thuy cho feé khi dung dach gam soa

Cho dung d&ch KMnO,4 0,05 N vag Buret vagtied hagh chuaé fbigioAg nhi thi
nghiein 1. Xat finh thedich dung dich KMnO, fadumg.

V. KET QUA
Xat finh noag fé cua dung dach KMnO4
co - Vs.C
NA VA

Va : thedich KMnO, fadugag, ml.
Vg : Thedich dung dich H,C,0,4 0.05N, ml.
C ns : Noig foéfi 6ng lo 6ig dung dach H,C,04, N
C na : Noag foifi 6ng li 61g dung dach KMnOy4, N
Noag Foidung dich FeSQO, fi 6 tinh theo coag thi ¢
C\ = V;.Chs
Va
Va : Thedich KMnO, faduag, ml.
Vg : Thedich dung dich FeSOy4, ml.
C na : Noig foifi 6ng l6 6Wg dung dach KMnOg4, N
C ns : Noig fpifi dng i 6ig dung dach FeSO4, N

V. CAU HOI

1.  Theé&ag lagnoi phai § ng oxi hoa-khi i?
2. Trong phah § ing oxy hoa khi | ha§ so sainh thedhi icu@a cat cap oxy hoa khi ivoi
nhau?
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BAI 14: XAC NONH HAM LOONG SAT (111) TRONG DUNG
THEO PHOONG PHAP KHOI LOONG

I. MUC NICH

Dumg phi 6ng phap xat finh khoili 0ig Fedxat finh ham Ii 6ig Fe*® trong dung
dech.

I1.COSOLY THUYET
Phah i ing ta® tui: Fe** +30H = Fe(OH);
-37,5
TFe(OH)3 =10

Olhhiet f3800°C Fe(OH); bonhiet phaa ta® Fe,0s :
FE(OH)g = Fe,0O; + 3 H50

Tué Fe(OH); daiig vo&tnh hinh, colmag naé rz, fi 6T ta® trong moétri 6@g colpH >
3. Ned trong maii collah AI**, tad tui 6ipH > 1. Do fbican ta® tui trong Fied kieh thich
ho : dung d&ch noing, Fain Feé, thedn nhanh chaéta® tug, theén ngay dung dech chaéfiei
ly Fedyiain hap phurLo® sau khi kefitua 5+-10 phut.

Tuk £ 6T lo& baag pheil thuly tinh vagyiag log finh 1§ 6ng baég foi(loarkhoég tro,
mong). Sau khi ri &, tua i 6& nung 6i800°C Fe&huyed sang daiig caa.
Li 6Wg mai cho mot lad ta® tui fi 6 dumg o ing voi I§ 6iig caé khoaing 0,1+0,2 g.

I11. DUNG CU - HOA CHAT

- Giag log - NH,OH i
- Chen nung - NH4NO3 1%
- Becher 100ml - AgNO;3 1%
- OAg fong - FeCl3 1IN

- Bepiei

- Nué thuly tinh

- Loaung

IV. THOC HANH

Hut 2ml FeClz 1N cho vag becher 100ml, roi theén vag 20ml ni 6t fedpha loadg.

Nun gai soddung ddch, thedn ti @g giowdung dich NH4OH fain faé, khuagt Fedl fed
dung d&ch coimuirodvadrong dung dch coitua mag naé rz (neé dung dach maii collai
AI**, cai ta® tu 6imodtri 6mg pH > 11). Theén ngay 50 ml dung dich NH4NOs nong lam
fDAg tuitua vadam giaim hag thut

Lot dung d&ch qua giag lo& moig, khoég tro (giay badg o) vaab & tua thu fi 6T
baag dung dich NH4;NO3 noing.

Cho ke&tul vag chen sah vagnung 61800°C fea khoali 6ng khoag Foéqua 3 lan
cad. Xac finh khoali 6wg tud thu fi 6€. Chulyithan hoa giag lo® tri 6c khi cho vag log
nung.
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V. KET QUA

Tinh noing foémol cula Fe* trong mais dung déch hoaé ham 1i 6iig phain traé kho#
I§ 61g cud Fe daiig Fe,O3 trong maii raa.

VI. CAU HOI

1.  Taw'sao khi coilai Al thi phai ta® ke&tua 6ipH > 11?
2.  Tar'sao phai ri & tua bagg dung dach NH4;NO3 noing?
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PHU LUC: BANG NHIET HOA TAN TiCH PHAN (AHy)
CUA MOT SO MUOI TRONG NOOC 0 25°C, KJ/MOL

N° |M, MOL/KG H,0 KCI KBr Kl NHisNO3; | NH4CI
1 1/c0 17,23 20,04 20,50 25,77 14,73
2 0,01 17,39 20,17 20,67 25,77 14,85
3 0,02 17,44 20,25 20,71 25,79 14,94
4 0,05 17,51 20,29 20,73 25,82 15,02
5 0,1 17,55 20,33 20,71 25,75 15,10
6 0,2 17,57 20,29 20,67 25,56 15,19
7 0,3 17,55 20,25 20,59 25,38 15,23
8 0,4 17,50 20,15 20,42 25,21 17,27
9 0,5 17,43 20,04 20,59 25,06 15,27
10 1,0 17,28 19,54 20,42 24,31 15,31
11 2,0 16,72 18,68 20,29 23,05 15,27
12 3,0 16,17 17,99 19,73 21,97 15,23
13 4,0 15,75 17,36 18,62 21,17 15,19
14 5,0 -- 16,82 17,66 20,46 15,15
15 6,0 15,45 16,49 16,82 19,92 15,10
16 7,0 16,09 19,41 15,02
17 8,0 15,47 18,95

18 9,0 14,92 18,54

19 10,0 14,46 18,16

20 12,0 17,45

21 15,0 16,84

22 18,0 16,61

23 Bad hoa 14,07 15,02
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