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Tuyén bé ban quyeén:
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dung cho cac muc dich vé dao tao va
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hodc s&r dung v&i muc dich kinh
doanh thiéu lanh manh sé& bi nghiém
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Téng cuc day nghé sé& lam moi cach
dé bao vé ban quyén ctia minh.

Téng cuc day Nghé cam on va hoan
nghénh cac théng tin giup cho chang
t6l stra chira,hiéu dinh va hoan thién
tét hon tal liéu nay.
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Loi twa
(Vai nét gidi thiéu xuat x&¢ cla chwong trinh va tai liéu)
Tai liéu nay la mét trong cac két qua ctia Dw an GDKT-DN .....

(Tém t&t ndi dung clia Dy &n)

(Vai nét gidi thiéu qua trinh hinh thanh tai liéu va cac thanh phan tham gia)

(L&T cam on cac co quan lién quan, cac don vi va ca nhan da tham gia ...)
(Gidi thiéu tai liéu va thwe trang)

Sach hwéng dan gido vién 1a tal liéu hwéng dan giang day cho tirng
m&n hoc/mdn hoc trong hé théng moén hoc va mén hoc dao tao cho

Céc thong tin trong tai liéu cé gia tri hwéng dan gido vién thiét ké va td
chirc cac bai day cho mén hoc/mén hoc mét cach hop ly. Gido vién van cé thé
thay déi hoac diéu chinh cho phu hop véi diéu kién va bbi canh thyc té trong
qua trinh dao tao.
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GIOI THIEU VE MON HOC

Vi tri, y nghia, vai tr6 mén hoc

M6n hoc Hoa hoc phan tich 1a mét trong nhirng kién thirc co ban ban dau
trong cac mén hoc lién quan dén viéc phan tich cac san phdm dau khi.

M6n hoc nay sé cung cap cho cac hoc vién cac kién thirc co ban cla
Nganh phan tich héa hoc, tr d6 hoc vién sé tw hinh thanh cac ky nang st
dung cac dung cu trong phong thi nghiém phan tich dé cé thé phan tich dwoc
cac chi tiéu trong san phadm cuta dau khi & phan co s&, cling nhw van dung
sang tao cac kién thirc dwoc hoc dé hiéu va tim toi khdc phuc trong cac thi

nghiém twong tw cua thuc té.

Ngoai ra, mén hoc cling ren luyén cho hoc vién nhirng y thirc va thoi
quen qua cac bai thyc hanh, luyén tap trong tirng giai doan.
Muc tiéu cua mén hoc

Hoc xong mon hoc, hoc vién cé kha nang:

M6 t& cac khai niém co ban vé phan tich dinh tinh va dinh lvong.
Phéan tich cac ion theo:

+  Phwong phap han tich dinh tinh.

+  Phwong phap phan tich dinh lvgng.

Phan tich mét sb cac loai chat khac nhau.

Thwe hién mot sé  thi nghiém lam trong phong thi nghiém héa phan
tich

Tinh toan dwoc cac sai sb trong qua trinh thwe nghiém: sai sé chi
thi, sai s6 hé thdng, sai s6 chuan do

Thiét lap dwgrc cac qua trinh dinh phan, dé tir do xac dinh dwoc ham
lwong clia cac chat can phan tich

Muc tiéu thwc hién cia moén hoc
Khi hoan thanh mén hoc nay, hoc vién can phai::

Giai thich dwoc cac khai niém co ban vé phan tich dinh tinh va dinh
lwong.

Phéan tich cac ion theo:

+  Phwong phap han tich dinh tinh.

+  Phwong phap phan tich dinh lvgng.

Xac dinh dwoc cac phwong phap thich hop cho mau chét phan tich.
Tinh dwoc cac loai sai sb.



- Thiét 1ap dwoc cac qua trinh dinh phan, dé tr d6 xac dinh dwoc ham

lwong clia cac chat can phan tich
No6i dung chinh cia mén hoc

Bai 1: Khai niém co ban.(hé théng phan tich dinh tinh)

Bai 2: Phan tich dinh tinh Cation nhém 1

Bai 3: Phan tich dinh tinh Cation nhém 2

Bai 4: Phan tich dinh tinh Cation nhém 3

Bai 5: Phan tich khdi lwong. (phan tich dinh lwong khéi lvong)

Bai 6: Phan tich thé tich

Bai 7: Phan tich dinh lwvgng acid — baz

Bai 8: Phan tich dinh lwong oxy hoa khtr

Bai 9: Phan tich dinh lwgng tao phurc.

Bai 10: Phan tich dinh lwgng tao tia

s Tiét day
Danh muc cac bai hoc
LT TH
Bai 1: Khai niém co ban.(hé thong phan tich dinh tinh) 25
Bai 2: Phan tich dinh tinh Cation nhém 1
Bai 3: Phan tich dinh tinh Cation nhém 2 3 5
Bai 4: Phan tich dinh tinh Cation nhém 3 3 5
Bai 5: Phan tich khéi lwong. 3 5
Bai 6: Phan tich thé tich 10 10
Bai 7: Phan tich chuan do acid — baz 6
Bai 8: Phan tich chuan doé oxy hoa khiy 10 30
Bai 9: Phan tich chuan do tao phurc 10 30
Bai 10: Phan tich chuén db tao tda 10 30
10 5
TONG CONG 90 | 120




CAC HINH THU’C DAY HOC

Hoc trén I6p Vvé:

Céc can bang trong dung dich

Phan tich dinh tinh cac cation cac nhém 1,2,3

Phan tich dinh lwgng theo phuong phéap khdi lwong

Phan tich dinh lwgng theo cac phwong phap thé tich

Céc phuwong phap tinh sai sb ciia phép chuin do

Tw nghién ctru tai liéu lién quan dén Phan tich co sé.

Theo ddi viéc hwéng dan gidi cac bai tap

Lam céc bai tap vé cac can bang trong cac hé dung dich, cac bai tap
vé xac dinh ham lwong cac mau chét

Tinh toan cac bai toan sai sb trong cac bao cao vé ham lwong da
dworc tinh toan

Théo luan va xay dwng cac cdng thirc tinh toan, cac hé théng phan
tich dinh tinh

Tham gia cac bai kiém tra danh gia chat lwong hoc tap.

Tham gia cac bai thwc hanh tai phong thi nghiém

YEU CAU VE DANH GIA HOAN THANH MON HOC

Vé kién thirc

Van dung dwgc cac kién thirc da duwgc hoc dé xac dinh dwgc cac
phwong phap phan tich cho phu hop véi mét sé mau thuc.

Xay dwng dwoc dwdng dinh phan va dé thi cta ching

Xac dinh dwoc cac chi thi twong (rng cho phép chuan do

Van dung duoc cac ly thuyét vé can bang trong dung dich dé xac
dinh dwoc cac yéu td anh hwédng dén dung dich

Van dung tét cac cong thirc phan tich dé tinh toan dwoc ham lwong
cac chat phan tich

Vé ky nang

Thanh thao cac thao tac st dung céac thiét bi, dung cu phan tich
trong phong thi nghiém

Tinh toan dwoc sai sb trong qua trinh phan tich

Tinh toan thuan thuc cac bai toan vé xac dinh ham lwong cac dung
dich phan tich.

Hé théng hoa dwoc cac cach dinh tinh cac ion trong dung dich

Thuwe hién tét cac bai thi nghiém ctia mén hoc



Xac dinh dwoc ham lwgng cac mau chéat ban dau

Vé thai do

Nghiém tuc trong thye tap khi thyee hién cac bai thi nghiém phan tich
trong phong thi nghiém

Ludn cha déng trong viéc xac dinh ap dung cac phwong phap phan
tich

Pong vién, nhac nhé cac déng nghiép thuc hién dung thao tac kj
thuat da dwoc hoc.

LIET KE CAC NGUON LUC CAN THIET CHO MON HOC

1. Dung cu thuy tinh

Ong nghiém trung
Kep éng nghiém
DPén cén

Pipet cac loai
Buret cac loai
Can phan tich

- Ong nhd giot
2. Héa chét
- HNO3; 6N — 1:1

HCI0,IN-6N-2N-1:4 - 1:1
NH4OH 2N - 6N —1:10 -
CH3COOH 2N

H,SO4 4N — 2N — 1IN
H,C,0, 0,05N

HsPO,dd

KSCN 10%

NaOH 2N — 5N - 0,1IN
NH; 1: 10

EDTA 0,02N

CaS0, bao hoa

BaCl, 0,02N

FeCl;

AgNO; 0.05N

KMnO, 0,05N



K>CrO4 5%

KCN 0,1N

KI 0,1N - 0,05N — 5%

KBr 0,1N

K4Fe(CN)¢] 0,1N

KSCN 0,1N

KNO;3 0,03N

K,Cr,0O7 0,05N (Z = 6)

Na,S,03 0,1N

NaHPO, 0,1N

Na,HPO, 0,1N

Na,SO, 0,1N

CH;COONa 2N

Chi thi: ETOO; MO 0,1 %,MR Bromcresol luc, axit sunfosalicilic,
Phenolphtalein, hé tinh bot1%
La Cu

Dung dich rwou Etylic

dung dich Mg?* 0,02N

Dung dich Aluminon 0,1%

Dung dich H,0, 5%

Dung dich AgNO; 0,1N — 0,05N
Dung dich rwou Amylic

HAn hop bdo vé zymmerman
(NH4)eM070,40,05N

(NH4)>Mo0O,4 0,1N

(NH,4).C,0,4 0,1N

(NH,4)>,CO;3 0,1N

NH,CI bdo hoa

NH4NO3; 0,05N(NH,;),HPO,4 0,1N.
Dung dich dém:pH=9 — pH =5,5-pH =10



GO'l1Y TO CHU'C THUC HIEN BAI DAY

Bai 1. CAC KHAI NIEM CO BAN
Ma bai: HPT 1

Coéng viéc chuan bi

Trang thiét bi dd dung day hoc: dung overhead hay slide
N6i dung can cho hoc vién doc:

Sy dién ly trong dung dich.

Tich sé ion clGa nwéc - pH cla dung dich.

pH trong cac hé acid - baz.

Khai niém vé do hoa tan, tich s6 tan.

Khai niém co ban vé phirc chét.

o gk wbh e

Phan wng thuy phén
Chuén bij tai liéu phat tay: bang tra clru vé cac dai lwong héa hoc
nhw: hang sé can bang, thé dién cwc clia cac cap oxy hoa khir

T6 chirc cac hoat déng day — hoc

Giang vé cac khai niém trong hoa phan tich: sy dién ly, chét dién ly,
hang s6 phan ly trong dung dich, hang s bén va khéng bén, dé dién
ly - M&i quan hé gitra o, K va C, phan &ng trao déi - phan tng thuy
phan

Trinh bay cac vi du minh hoa, hwéng dan hoc vién lam bai tap.

Tién hanh tai phong hoc binh thuwéng. Yéu ciu cé bang viét va ghé
ngdi cho hoc vién va c& may dén chiéu (overhead hay slide)

Phai 1am cho hoc vién ndm virng y nghia clGa dung dich, biét cach
tinh hang sé can bang, hdng sé bén cta cac dung dich twong ng.
Phai cho hoc vién ndm dwoc thanh phan chinh trong dung dich va
cach xac dinh duoc nf‘ang dd cua chuang

Cho hoc vién hiéu dwoc cac cau ti dién ly trong dung dich phan tich
Giai bai tap mau, phan tich y nghia ca mdi phép tinh trong bai.

T chire cho hoc vién tw gidi quyét cac bai tap tir thp dén nang cao
Tb chirc nhdm hay ca nhan thiét ké cac cong thire tinh toan néng do
dung dich

Td chirc nhém hay ca nhan 1ap dwoc mdi quan hé gitra cac dai
lwong K, C, a, B, E
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Hoc vién lam vi duy, lam bai tap dwgc giao.
Bai thao ludn nhém

Hinh thdrc danh gia
DPanh gia su hiéu biét ctia hoc vién bang cac vi du cu thé nhu:

Cho hoc vién lam bai kiém tra viét tw luan hay trdc nghiém
Giao dé tai thao luan nhém cho hoc vién, dé hoc vién thuyét trinh
bang OVERHEAD hay SLIDE.
Bai tap:
1. Tinh hang sb can bang cua dung dich sau:
1.1. Dungdich NH;0,1M c6 a =1,35%
1.2. Dung dich CCI;COOH 103 M ¢6 a = 54%
2. Tinh néng d6 [H*] ctia cac dung dich sau:
2.1. Dung dich HCI 5.10* M
2.2. Dung dich CH;COONa 10 2 M (c6 pK.= 4,75)
3. Tinh néng dé [H*] khi pha trén cac dung dich sau:
3.1. Dung dich CH;COOH 0,1M + dung dich CH;COONa 0,2M
3.2. 100mL dung dich CH;COOH 0,1M + 50mL dung dich
CH3;COONa 0,2M
3.3. Dung dich NH3 0,1M + dung dich NH,CI 0,2M
3.4. 50mL dung dich NH3; 0,1M + 100mLdung dich NH4CI 0,2M

11



BAI 2. PHAN TiCH HE THONG CATION NHOM 1
Ma bai: HPT 2.

Coéng viéc chuan bi

Trang thiét bi d6 dung day hoc: dung overhead hay slide

N6i dung can cho hoc vién doc:

1. Céc hé théng phan tich.

2. Phan tich dinh tinh nhém 1.

Chuén bi tai liéu phat tay: so dd phan tich hé théng cation nhém 1

T6 chirc cac hoat dong day — hoc

Giang vé cac hé théng phan tich cé trong hoa phan tich: hé théng
phan tich cac anion va hé théng phan tich cac cation (gébm 3 hé
théng chinh hién nay).

Gidng vé cation nhém 1: Ag*, Pb** Hg,*".

Trinh bay cac vi du minh hoa.

Tién hanh tai phong hoc binh thwdng hodc phong thi nghiém. Yéu
cau c6 bang viét va ghé ngdi cho hoc vién.

Phai lam cho hoc vién ndm virng y nghia cla viéc phan tich cac ion
trong dung dich theo cac hé théng hién nay

Phai cho hoc vién ndm duoc cac thube thlr chung clia nhém va ca
cua trng ion

Cho hoc vién hiéu dwoc cach thiét 1ap hé théng phan tich dang
nhanh cay

Giai bai tap mau vé nhan biét cation nhém 1

T chire cho hoc vién tw gidi quyét cac bai tap tir thap dén nang cao
T chirc nhédm hay ca nhan thiét k& cach phan tich cation nhém 1
theo dang nhanh cay hoac dang bang

Tién hanh tai phong hoc binh thwéng. Yéu ciu cé bang viét va ghé
ngdi cho hoc vién.

Phai lam cho hoc vién nam virng y nghia cta dang hé thdng phan
tich

Hoc vién sé tinh toan thiét k& dwoc cac dang phan tich

Tao diéu kién cho hoc vién theo déi cac vi du cla gidng vién trong
qua trinh thyee hién Hinh thire 1

Cho hoc vién ty lam cac bai tadp co6 trong giao trinh danh cho hoc
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vién.

- Tién hanh tai phong thi nghiém. Yéu cau cé bang viét va ghé ngoi
cho hoc vién, phong thwc hanh dap ng day du cac yéu cau phan
tich

- Phai lam cho hoc vién tap thao tac dinh tinh

- Hoc vién sé thwc hanh tim cac ion trong dung dich

- Trong quéa trinh thi nghiém cda hoc vién, giao vién tién hanh viéc 6n
bai ly thuyét da hoc va ddng thdi hwéng dan thao tac dung trong
thwe hanh ddi véi hoc vién

- Lam thao tac thi nghiém mau cho hoc vién theo doi

- Tb chirc kiém tra chéo gitra cac nhém hoc vién thuc hanh

- GV hwdng dan tra 1&i phan thwe hanh trong gido trinh SV theo goi y
sau:

Noi dung

1. Dinhtinh Ag®
a. Thinghiém1
1/ Hay viét cac phwong trinh phan &ng xay ra?
2/ C6 thé dung dich HCI bang dung dich NaCl cé duwoc khéng? Giai thich
Giai thich
1/ Phwong trinh phan ing:  Ag* + ClI" — AgCI{ (mau trang)
- Khi nhd NH,OH thi két tda tan ra do tao phtrc
AgCI{ + 2NH4OH — [Ag(NH3),]Cl +2H,0
—-  Né&u cho tiép dung dich HNOj thi dung dich xuét hién két tda tr&
lai:
[Ag(NH3),]Cl — AgCI{ + NH4;NO3
2/ Néu thay HCI bang muéi NaCl thi ciing cho két qua twong tw
b. Thi nghiém 2
1/ Tai sao phai chinh pH cla dung dich mau & pH = 77
2/ Viét cac phwong trinh phan &ng xay ra.
Giai thich
1/ Phan &ng xay ra & mdi trwong trung tinh, nén phai chuyén dung dich
vVepH=7
2/ Céac phan (rng xay ra: Ag* + CrO,> — Ag,CrO,4 (mau dé gach). Két
tia nay khéng tan trong NaOH
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c. Thi nhiém 3

1/ Viét cac phwong trinh phan &rng xay ra trong cac thi nghiém ?

2/ Gidi thich sw thay dbi lwong tda cé trong hai dng nghiém &ng véi tirng

dung dich lam thubc thir.

3/ So sanh khd nadng tan cia ca 2 két tha trong NH,OH va trong

Na,S,05
Giai thich
1/ Cac phwong trinh phan (rng: Ag” + I’ — Agly (mau vang)
Ag” + Br — AgBri (mau vang nhat)
2/ AgBr tan dwgc trong dung dich KCN, Na,S,04, NH,OH
Con Agl tan dwgc trong dung dich KCN, Na,S,0,4, nhwng khdng tan
trong NH,OH
3/ Trong Na,S,0; sw tan gan nhw bang nhau. Con trong NH,OH thi Agl
yéu hon nhiéu
d. Thi nghiém 4

1/ Viét cac phwong trinh phan rng xay ra?

2/ San pham cuta dung dich Ag+ v&i NaOH vira tan dwoc trong dung
dich NH;, vira tan trong dung dich HNO3; nén chung cé phai la hop
chét lwdng tinh khéng ?

Giai thich
1/ Cac phwong trinh phan (rng xay ra:
AgNO; + NaOH — AgOH{ (mau trédng) + NaNO;
AgOH — Ag,01 (mau den) + H,O
Ag,O{ + 4NH;OH — 2[Ag(NH3),]JOH + 3H,0
- Khi thay NH,OH bang HNOj thi ciing cho két qua twong tw
Ag.0 + 2 HNO3z — 2AgNO; + H,0
2/ San pham clha Ag® véi NaOH la Ag,O khéng phai la hop chét lwéng
tinh. O day ching khoéng thé hién tinh chat acid va baz, vi co ché tan
trong phan &ng v&i HNO; 1a co ché trung hoa nhwng trong dung dich
NH; tan theo co’ ché tao phirc
e. Thi nghiém 5
1/ Viét cac phwong trinh phan (rng va giai thich.
2/ Néu thay dung dich NH,OH b&ng dung dich NaOH 2N thi c6 thay ddi
hién twong khéng ? Giai thich
Giai thich
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1/ Cac phwong trinh phan rng:
3Ag* + HPO,* — AgsPO, | + H" (mau vang)
- Két tta nay tan trong NH,OH do tao thanh phirc amoniacat
AgsPO, | + 6NH,OH — [Ag(NHs),]sPO, + 6H,0
2/ Co thay dbi hién twong: tia AgsPO,4 khéng tan trong dung dich NaOH
ma chuyén thanh tia den:
2AgsPO, + 6 OH — 3 Ag,0 + 2P0O,* + 3H,0
f. Thi nghiém 6
1/ Viét cac phwong trinh phan (rng va giai thich.
2/ Néu thay dung dich NH,OH bang dung dich NaOH 2N thi cé thay ddi
hién twong khéng ? Giai thich
Giai thich
1/ Cac phwong trinh phan &ng xay ra:
4Ag* + [Fe(CN)g]" = Agu[Fe(CN)g]{ (mau trang)
- Két tda nay bi pha hay khi dun séi véi NH,OH mau séc bi thay
dbi thanh mau nau den cta Fe(OH):
AgsFe(CN)g]¥ +3 NH,OH — 3AgCN +3NH,CN + Ag +
+ Fe(OH)s.
2/ C6 thay dbi hién twong: tha trang chuyén thanh tda den nau
Ags[Fe(CN)¢] + 3 OH — 3AgCN +3CN" + Ag + Fe(OH)s.
g. Thi nghiém 7
1/ Viét cac phwong trinh phan (rng va giai thich.
2/ Dy doan kha nang tao tta ctia Ag” v&i dung dich CN”va SCN
Giai thich
1/ Cac phwong trinh phan ng:
Ag*+ SCN == AgSCNJ{ (mau trédng)
~  Khi cho dw thubc thir két tha sé bj tan ra do tao phurc:
AgSCNY + SCN'— [Ag(SCN),] .
2/ Tda AgCN sé sinh ra trwéc tia AgSCN do pT(AgSCN) = 11,97 <
pT(AgCN) = 15,84
2. Dinh tinh Pb*
a. Thi nghiém 1
1/ Viét cac phwong trinh phan (rng va giai thich.
2/ Néu thay NaOH bang dung dich NH,OH thi cé thay ddi hién twong
khong?
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Giai thich

1/ Pb* + 20H = Pb(OH), | (mau tréng)
- Két tda nay tan trong dung dich NaOH dw
Pb(OH),| +20H = PbO,* + 2H,0
2/  C6 thay dbi: khdng lam tan tha trang
b. Thi nghiém 2
1/ Viét phwong trinh phan &ng xay ra?
2/ Neéu tac dung cia CH3;COOH trong phan &ng?
Giai thich
1/ Cac phwong trinh phan rng xay ra:
Pb** + CrO,> = PbCrO,| (mau vang)
- Két tta nay tan trong NaOH khi dun néng
PbCrO4| + 40H = PbO,” + CrO,* + 2H,0
2/ Phan trng xay ra trong mdi trwérng acid yéu CH;COOH (pH=4 — 5)
c. Thinghiém 3
1/ Viét phwong trinh phan &ng xay ra?
2/ C6 thé dung dich HCI bang dung dich gi ma khéng lam thay dbi tua
trdng tao ra?
3/ Dung HCI dam d&c thi co thay dbi hién twong khéng? Giai thich.
Giai thich
1/ Cac phwong trinh phan rng
Pb?" + CI" - PbCl,{ ( mau trang)
- Két tta nay tan khi dun sbéi véi H,0
2/ C6 thé thay HCI bang muédi cé chira ion CI" nhw NaCl, KCI...
3/ Khidung HCI dd vi thi tGa chuyén thanh phuc:

PbCl,4 + HCl - H,[PbCl,]

d. Thi nghiém 4
1/ Viét phwong trinh phan (rng xay ra? Giai thich
2/ Co ché cla 2 hién twong & 2 6ng nay nhw thé nao ?

1/

Giai thich
Tda vang 6ng anh 1a:Pb** + ' = Pbl,{ (mau vang)
- Két tia nay tan khi cho dw thubc thtr KI:
Pbl,d + Kl = K,[Pbl,]
~  Va khi dun séi thi tGa tan, nhwng khi @& nguéi thi ta vang xuat
hién tré lai
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2/

O TN dung Kl: phan (rng lam tan tGa xay ra theo co ché phtrc chét.
O TN dung nhiét d&: phan tng lam tan tGa xay ra theo co ché do
tan: do tan ctia Pbl, bién thién theo nhiét do trng v&i y = 10 don vi

e. Thi nghiém 5

1/
2/

1/

2/

Viét phwong trinh phan &ng?
Néu thay H,SO, dd bang dung dich NaOH thi c6 thay dbi hién twong
khéng ? Giai thich?
Giai thich

Phwong trinh phan tng:Pb* + SO, =— PbSO, (tréng)

PbSO44y + H,SO, =— Pb(HSO,),
Tda nay tan trong H,SO,; dd hoac NaOH dd dun néng, hoac
CH3;COOH
C6 thay dbéi vi pT(PbSO,)=7,8 < pT(Pb(OH),) = 19,96

f. Thi nghiém 6
Viét phwong trinh phan &ng va giai thich hién twong?

Giai thich
Pb®" + (NH4),M00, =— PbMo00,| + 2NH," (trdng)

3. Dinh tinh Hg,**
a. Thi nghiém 1

1/
2/
3/

1/

2/

3/

Viét phwong trinh phan rng?
Hién twong gi xay ra khi cho NH3 2N vao két tia? Giai thich?
Hién twong gi xay ra khi cho HNO; 2N vao két ttia? Giai thich?
Giai thich
Phwong trinh phan (rng
Hg,>(NO3), + 2HClI =— Hg,Cl,| + 2HNO;
- Két tha nay khéng tan trong dung dich thuéc thir dw nhwng tan
dwoc trong dung dich HNOs.
3Hg,Cl, +8HNO3z; == 3HgCl, + 3Hg(NO3), + +2NO + 4H,0
~  Hg,Cl, bi mdét phan htly mét phan theo
Hg.Cl, =— HgCl, + Hg
Vi HNO; hoa tan dwoc Hg kim loai nén da lam can bang cla phan
tng (1) chuyén dich hoan toan sang phai, do dé hoa tan duoc két
tua Hg,Cl,
Khi cho NH; tac dung voi két tha Hg.Cl, ta sé dwgc NH,HgCl mau
trdng va Hg kim loai mau den tach ra dwéi dang bét nhd
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Hg,Cl, + 2NH; = NH,HgCl + Hg! + NH,CI
- K&t tha nay tan dwoc trong HNOzdd néng va trong ca nudc
cwong thay.
3NH,HgCl + 3Hg! + 14HNO; = 6Hg(NO3), + 2NO + 3NH,CI + 4H,0
b. Thi nghiém 2
1/ Viét phwong trinh phan rng? Mau s&c?
2/ Khi tiép tuc thém dung dich Kl t&i dw thi hién twong thay déi nhw thé
nao? Giai thich?
Giai thich
1/ Phwong trinh phan &ng:
Hg,”" + 2I' = Hg,l,{ (mau vang lua)
2/ Néu dw nhiéu thubc thir thi Hg,l, bi phan hay
Hgolp, + 21" = [Hgl,”] + Hg { (mau xam den)
~  Hg,Cl, bi mét phan hdy mét phan theo:
Hg,Cl, == HgCl, + Hg|
c. Thi nghiém 3
1/ Viét phwong trinh phan &ng? Mau sac?
2/ Khi thém dung dich HNOsdd thi hién twong thay ddi nhu thé nao?
Giai thich?
Giai thich
1/ Phwong trinh phan trng
Hg,?" + 20H — Hg,0! + H,O (mau den)
2/ Két tha tan trong dung dich HNO3dd tao thanh muébi twong (rng
Hg,O4 + 2HNO; = Hg»(NO3), + H,O
d. Thi nghiém 4
Viét phwong trinh phan rng? Giai thich hién twong?
Giai thich
Phuwong trinh phan (rng
2HgNO; + 4NH; + H,0 == [Hg,ONH,]NO3 +3NH,NO; + 2Hg (den)
e. Thi nghiém 5
Viét phwong trinh phan ng? Giai thich hién twong?
Giai thich
Phwong trinh phan &ng
Hg,”" + CrO,# — Hg,CrO4{ (mau dd)
f. Thi nghiém 6
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Viét phwong trinh phan (rng? Giai thich hién twong?
Giai thich
Phuwong trinh:
Hg,(NO3), + Cu=— 2Hg{ + Cu(NOs3), (mau den)

Hinh thirc danh gia

~  Cho hoc vién lam bai tap va cho diém.

- Cho tivtng nhém [én trinh bay van dé vira thao luan, cac nhém khac
hdi lai va cho diém., Dya vao két qua trung binh dé tinh diém cho
trng ca nhan.

- Panh gia cu thé thao tac thi nghiém va lay viéc tim dwoc ion trong
dung dich ctia hoc vién dé danh gia

- BAITAP:

1. Tinh thé tich nwéc cat can pha vao:

1.1. 100mL dung dich HCI 20% (d= 1,1g/mL) dé thu dwoc dung
dich c6 nbéng d6 5%

1.2. 100g dung dich H,SO,4 20% (d= 1,12g/mL) dé thu dwoc
dung dich cé néng d6 5%

1.3. 100g dung dich NH; 2M (cé d = 1,14g/mL) dé thu dwoc
dung dich cé néng d6 1,5M

2. Bé pha dwoc dung dich dém loai:

2.1 Dém acid thi phai pha theo ty |1& nhw thé nao vé thé tich
gitra Vi(mL) dung dich CH3COOH C," véi V, (mL) ddich
CHsCOONa C," ?

2.2. BDém baz thi phai pha theo ty 1& nhw thé nao vé thé tich
git)a Vi(mL) dung dich NH; C, vé&i V, (mL) dung dich
NH,CI C,M 2
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BAI 3. PHAN TiCH HE THONG CATION NHOM 2
Ma bai: HPT 3

Céng viéc chuan bij

Trang thiét bi d& dung day hoc: dung overhead hay slide

N6i dung can cho hoc vién doc:

Tinh chét chung ctia nhém 2.

Thubdc thir cla céac ion trong nhém 2.

Hoéa chét dé phan tich ion nhém 2.

Phan tich céc ion trong nhom 2.

Xac dinh cac chat sau phan tich.

Chuén bi tai liéu phat tay: so dd phan tich hé théng cation nhém 2

a ks N e

T6 chirc cac hoat déng day — hoc

Giang vé dinh tinh cation kim loai nhém 2

Hinh thanh phan tich hé théng nhém 2 theo dang bang hodc nhanh
cay

Trinh bay cac vi du minh hoa.

Tién hanh tai phong hoc binh thwéng. Yéu ciu cé bang viét va ghé
ngdi cho hoc vién.

Phai lam cho hoc vién ndm virng y nghia cla viéc phan tich cac ion
trong dung dich theo cac hé théng hién nay

Phai cho hoc vién ndm duwoc cac thube thtr chung clia nhdém va ca
cua trng ion

Cho hoc vién hiéu dwoc cach thiét 1ap hé théng phan tich dang
nhanh cay

Giai bai tap mau vé nhan biét cation nhém 2

T& chire cho hoc vién tw gidi quyét cac bai tap tir thap dén nang cao
T chirc nhédm hay ca nhan thiét k& cach phan tich cation nhém 2
theo dang nhanh cay hoac dang bang

Tién hanh tai phong hoc binh thwéorng. Yéu ciu c6 bang viét va ghé
ngdi cho hoc vién.

Phai lam cho hoc vién nam virng y nghia cta dang hé théng phan
tich

Hoc vién sé tinh toan thiét ké dwoc cac dang phan tich

Tao diéu kién cho hoc vién theo déi cac vi du cla gidng vién trong
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Noi dung

qua trinh thyee hién Hinh thire 1

Cho hoc vién ty lam cac bai tap co trong giao trinh danh cho hoc
vién.

Tién hanh tai phong thi nghiém. Yéu cau cé bang viét va ghé ngoi
cho hoc vién, phong thuc hanh dap rng day du cac yéu cau phan
tich.

Phai lam cho hoc vién tap thao tac dinh tinh

Hoc vién sé thwc hanh tim cac ion trong dung dich

Trong qua trinh thi nghiém ctia hoc vién, giao vién tién hanh viéc 6n
bai ly thuyét da hoc va ddng thdi hwéng dan thao tac dung trong
thyrc hanh ddi vai hoc vién

Lam thao tac thi nghiém mau cho hoc vién theo ddi

T6 chire kiém tra chéo gilra cac nhédm hoc vién thwc hanh

GV hwéng dan tra |&i phan thwe hanh trong gido trinh SV theo goi y
sau:

1. Pinh tinh Ca**
a. Thi nghiém 1

1/

2/

1/

2/

Viét phwong trinh phan &ng giai thich hién twong? Néu vai trd cla
CH5;COOH va viéc phai dun néng trong phan rng?
Néu thay CH;COOH bang dung dich NH; 0,05N thi c6 thay dbi gi
khéng?
Giai thich

Phuwong trinh phan (rng xay ra:

Ca®" + C,0,2 — CaC,0,| (mau tring)
Phan &ng nay xay ra & pH = 4 — 5 va dun ndng thi tdc doé phan &rng
tang déng thoi két tha dé von lai.
Khi thay bang dung dich NH; 0,05N thi & pH ~ 4 - 5 van xuét hién
tda trdng

b. Thi nghiém 2
Viét phwong trinh phan &ng va giai thich vai trd ctia C,HsOH trong phén
wng?

Giai thich

Phan &ng:

Ba®" + SO,* = BaS0,| (mau tréng)
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Khi cho c¢bn vao két tia sé tach ra dé dang hon.

c. Thi nhiém 3
1/ Viét phwong trinh phan &ng?
2/  C6 thé thay HCI bang H,SO, c6 dwoc khdng?
Giai thich
1/ Amoni cacbonat tac dung véi ion Ca** tao két tia mau tréng, két tha
nay tan trong cac axit vé co
Ca®" + (NH,),CO; = CaCO3| + 2NH,"
CaCO3| +2H" = Ca* + CO, + H,0
2/  Ciing xay ra sw hoa tan tia nay

d. Thi nhiém 4

1/ Viét phwong trinh phan &ng.

2/ Tai sao lai str dung dung dich dém pH = 9?

3/  Thuébc thtr KsFe(CN)s co6 dwoc dung dé nhan biét Ca** trong hdén
hop dung dich cation nhém 2 khéng ?

Giai thich

1/ Khi cho K4[Fe(CN)¢] tac dung véi Ca®* c6 1an NH,CI ta thu dwoc két

tda trdng cla mudi kép:
Ca®" + 2NH," + [Fe(CN)¢]" == Ca(NH.,),[Fe(CN)g]{

2/ Vi phtrc tha trang nay chi tén tai & pH = 9.

3/ Khoéng thé dwoc vi Sr** khdng can trd phan (ng trén nhwng Ba?* va
Mg?* ciing tao két tda.

e. Thi nhiém 5
1/ Viét cac phwong trinh phan trng va giai thich.
2/ Néu vai trdé cua NaOH trong phan (rng?
Giai thich

1/ lon Ca* tao phtrc v&i thubc thir Murexit trong moéi trwdng bazo cho
phirc mau tim hoa ca. Dung dich NaOH dwoc dung dé tao moi
trwdng Baz

2/ Dung dich NaOH tao méi trwéng, vi néu méi trwéng acid thi phirc sé

bi dich chuyé&n nghich trong phan &ng:
Halng + H20 == HsO" + Halng”

Do tim tim

Halng® + H,0 == H30" + Hylng™

Tim xanh tim
Ca®" + Hal,e® =— CaHalng dsé
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2. Pinh tinh Ba*
a. Thi nghiém 1
1/ Viét phwong trinh phan &ng?
2/  C6 thé thay dung dich H,SO, bang chét khac dwoc khéng? Cho vi
du.
Giai thich
1/ Phan&ng:  Ba®" +S0,” = BaSO0,| (trang)
- Két tta nay khong tan trong nwéc cwéong thay.
2/ Phan &ng tao tia BaSO, c6 thé dung cac dung dich Ba®* pha tron
véi cac dung dich SO, & ndng dd khong lodng qué.
b. Thi nghiém 2
1/ Viét phwong trinh phan rng? Va néu vai trd ciia CH;COOH trong
phan &ng?
2/ lon Sr**, Ca®" c6 gay can tré cho phan (rng nay khoéng?
Giai thich
1/ Phan &ng xay ra trong méi trwo'ng CH3;COOH:
Ba®" + CrO,* =— BaCrO,/ (mau vang)
2/ Trong méi trwdng nay ion Sr**, Ca®* khéng gay anh hwdng cho viéc
xac dinh ion Ba*"
c. Thi nghiém 3
1/ Viét cac phwong trinh phan (rng va giai thich.
2/ Néu thay dung dich HCI bang cach suc khi CO, vao dung dich thi cé
lam thay dbi hién twong khdng?
Giai thich
1/ Ban dau xuét hién tda trdng sau d6 tan ra:
Ba®" + (NH,),CO3; — BaCOs3| + 2NH,"
BaCOs| +2H" = Ba* + CO, + H,0
2/ Cac mudi cacbonat déu cé kha nang tao két tla vé&i ion Ba?* tao
thanh két tia mau trdng c6 kha nang tan trong céc axit vo co.
d. Thi nghiém 4
Viét phwong trinh phan (rng dé giai thich ?
Giai thich
Ba’" + C,0,° — BaC,0,! (mau trdng)
- Két tta nay tan trong cac axit vo co
BaC,0,4| + HCl =— BaCl, + H,C,0,4
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e. Thi nghiém 5
1/ Viét phwong trinh phan &ng da xay ra ?
2/ Cacion Sr*, Ca®" c6 gay anh huwéng cho phan (rng nay hay khdng?
Giai thich
1/ Phwong trinh phan &ng
Ba** + HPO,” =— BaHPO, { (mau vang)
- Két tta nay tan trong dung dich axit vé co va axit hiru co:
BaHPO, + H" — Ba™ + H,PO,”
2/  Céc ion Sr**, Ca** déu cé kha nadng can tré phan trng vi ching déu
c6 tich sb tan gan nhau
3. Pinh tinh Sr**
a. Thi nghiém 1
1/ Viét phwong trinh phan &ng xay ra.
Giai thich
Sr** + SO, = SrS0,J (mau tréng)
- Két ta trdng tach ra hoi cham, két tda khéng tan trong axit
manh va kiém.
b. Thi nghiém 2
1/ Viét phwong trinh phan &ng xay ra?
2/ Trong thi nghiém nay, két luan gi vé sw khac biét gitra Sr**, Ba**.
Giai thich
1/ Phwong trinh
Sr** + CrO,> =— SrCrO, (mau vang)
2/  Két tia SrCrO, tan trong CH;COOH, nhwng BaCrO, khéng tan trong
dung méi nay. Bay la sy khac biét gitra SrCrO,4 va BaCrO,
c. Thi nghiém 3
1/ Viét phwong trinh phan &ng xay ra?
Giai thich
Sr** + (NH,),CO; = 2NH," + SrCO3 { (mau tréng)
- K&t tda nay tan trong dung dich axit v co va dung dich
CH3;COOH
SrCO; + H* — Sr** + CO, + H,0
d. Thi nghiém 4
1/  Viét phwong trinh phan &ng xay ra?
Giai thich
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Dung dich CaSO, bdo hda tac dung véi dung dich Sr?* cho ta két tda
duc tinh thé trdng khi dé yén. Thuwong nguodi ta theém mot thé tich
nwdc thach cao roi dé yén. Sau mét thdi gian két tia SrSO, kho tach
ra vi co Ba®* két tha xuét hién ngay, do Tgasos = 1.10™% Tgrs0s = 3.10°
" Tcasos = 6.10°°,

CasSO, + Sr** — Srso, + Ca*

Hinh thirc danh gia

Cho hoc vién lam bai tap va cho diém.

Cho tirng nhdm 1én trinh bay van dé vira thao luan, cac nhém khac

hdi lai va cho diém. Dwa vao két qua trung binh dé tinh diém cho

ttrng ca nhan.

DPanh gia cu thé thao tac thi nghiém va lay viéc tim dwoc ion trong

dung dich ctia hoc vién dé danh gia.

BAI TAP:

1. Khitrén 100mL dung dich Pb(NO3), 10™*M véi 400mL dung dich
Na,S0410~*M thi c6 két tla tao thanh khong ? Biét tich s tan
(T) ctia PbS0O,=10""2.

2. Biénluan cacgiatiavab dé khi pha V;mL dung dich BaCl,
nong d6 2a(M) véi V, mL dung dich H,SO, néng dd 2b(M) thi:
2.1. Dung dich thu dwoc khéng co tia BaSO,4 hinh thanh.
2.2. Dung dich thu dwoc c6 tia BaSO, tao ra.
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BAI 4. PHAN TiCH HE THONG CATION NHOM 3
Ma bai: HPT 4

Coéng viéc chuan bij

Trang thiét bi d& dung day hoc: dung overhead hay slide
N6i dung can cho hoc vién doc

1. Tinh chét ctia nhém 3.

2. Thubc thir chung clia cac ion trong nhém.
3. Hoa chét dé phan tich ion nhom.

4. Céch phan tich dinh tinh

Chuén bij tai liéu phat tay

T6 chirc cac hoat déng day — hoc

Giang vé dinh tinh cation kim loai nhém 3

Hinh thanh phan tich hé théng nhém 3 theo dang bang hodc nhanh
cay

Trinh bay cac vi du minh hoa.

Tién hanh tai phong hoc binh thuwéng. Yéu ciu cé bang viét va ghé
ngdi cho hoc vién.

Phai lam cho hoc vién ndm virng y nghia cla viéc phan tich cac ion
trong dung dich theo cac hé théng hién nay

Phai cho hoc vién ndm duoc cac thube thtr chung clia nhém va ca
cua trng ion

Cho hoc vién hiéu dwoc cach thiét 1ap hé théng phan tich dang
nhanh cay

Giai bai tap mau vé nhan biét cation nhém 3

T& chire cho hoc vién tw gidi quyét cac bai tap tir thap dén nang cao
T chirc nhédm hay ca nhan thiét ké cach phan tich cation nhém 3
theo dang nhanh cay hoac dang bang

Tién hanh tai phong hoc binh thuwéorng. Yéu ciu c6 bang viét va ghé
ngdi cho hoc vién.

Phai lam cho hoc vién nam virng y nghia cta dang hé thdng phan
tich

Hoc vién sé tinh toan thiét ké dwoc cac dang phan tich

Tao diéu kién cho hoc vién theo d&i cac vi du cla gidng vién trong
qua trinh thyee hién Hinh thire 1
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Cho hoc vién ty lam cac bai tap co trong giao trinh danh cho hoc
vién.

Tién hanh tai phong thi nghiém. Yéu ciu cé bang viét va ghé ngbi
cho hoc vién, phong thuc hanh dap rng day du cac yéu cau phan
tich

Phai lam cho hoc vién tap thao tac dinh tinh

Hoc vién sé thwc hanh tim cac ion trong dung dich

Trong qua trinh thi nghiém ctia hoc vién, giao vién tién hanh viéc 6n
bai ly thuyét da hoc va ddng thdi hwéng dan thao tac dung trong
thwe hanh ddi véi hoc vién

Lam thao tac thi nghiém mau cho hoc vién theo ddi

T6 chire kiém tra chéo gilra cac nhédm hoc vién thwc hanh

GV hwéng dan tra |1&i phan thwe hanh trong gido trinh SV theo goi y
sau:

Noi dung

1. Pinh tinh AI**
a. Thi nghiém 1

1/
2/

1/

2/

Viét cac phwong trinh phan &ng da xay ra trong thi nghiém ?
Tai sao phai dun séi dung dich Iuc cho NH,CI ? Giai thich?
Giai thich
Phwong trinh
APt + 3NH,OH =— AI(OH);| + 3NH," (két tGa mau tréng)
- Két tta nay tan trong dung dich NaOH
Al(OH)3;J + NaOH duv — NaAlO, + 2H,0
~-  Khi cho NH,CI dwa v& méi truéng axit thi két tda lai xuét hién
NaAlO, + NH," + H,O = AI(OH)3 + NH;+ Na*
Bun s6i lam thuc day sw thoat NHg, thi can bang chuyén nhanh sang
phai lam qua trinh tao tda tang nhanh

b. Thi nghiém 2

1/

Viét cac phwong trinh phan &ng da xay ra trong thi nghiém ?

Giai thich
Alizarin tao v&i Al(OH); mdt mudi ndi phirc khéng tan (nhiéu co s&
xac dinh cho rang két tia dwoc tao thanh do AI(OH); hép phu
alizarin), phirc c6 mau dé da cam goi la “son nhém - alizarin”. Két tia
nay khéng tan trong CH3;COOH cho nén khi lam lanh dung dich du i
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voi nwée ta thém vai giot CH;COOH thi két tia s& nhuém mau ca rbt.
APP* + 3 NH; + 3 H,0 - Al(OH); + 3 NH,"

c. Thi nghiém 3

1/
2/

1/

2/

Viét cac ph trinh phan (rng da xay ra trong thi nghiém ?
Nhirng yéu td ndo cé thé anh hudng dén phan tng nay ?
Giai thich

AI** tao v6i thube thtr aluminon (con goi 1a acid Aurintricacboxylic, c6

cong thirc phan t&r ) (CxH1109(NHy)3)) trong trong mbi trwdng

CH;COOH hoac dung dich dém acetat: tao két tGa 1a mét phirc ndi

mau hdng dam. Tuy theo ham lwong cua ion AI** trong dung dich sé

c6 mau dd hodc dung dich mau dé. Phan &ng nay rat nhay, dung

trong dinh tinh dé& phat hién ion AI** va trong phan tich do mau dé

dinh lwvgng nhém.

- Tuy vao néng dd cltia AICI; ma dung dich cé két tia hay dung
dichcé mau nau doé

Diéu kién tién hanh phan &ng:

~  Céc chét oxy héa manh CrO,* phai dwoc loai bd vi né pha hay
son tao thanh & pH= 4-5.

- Céc ion c6 mau riéng Co?*,Cu?** VO, ®“" tr& phan (ng phai loai
bo.

—-  Khi c6 cac ion can tr& cé thé tach AI** dwéi dang AIO, béng
NaOH.

2. Dinh tinh Cr*
a. Thi nghiém 1

1/ Viét cac phwong trinh phan (rng da xay ra trong thi nghiém ?
2/ Giai thich s c6 mau & I1&p rwou ?
Giai thich
1/ Khi cho H,0, vao thi Cr(OH); sé bi oxy hoa Ién CrO,%, dung dich
chuyén tir mau xanh den qua mau vang
2Cr(OH); + 3H,0, + 4ANaOH — 2Na,CrO, + 8H,0
- Khi cho rwgu amilic vao vira thém vira lac I&p rwou sé co mau
xanh thAm. Do
2Cr0,* + 2H" = Cr,0,” + H,0
Cr,0;” + 7TH,0, + 2H" = 2H;CrOg + 5H,0
2/ H3CrOg c6 mau xanh bén trong rwou amylic
b. Thi nghiém 2
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1/
2/
3/

1/

2/

3/

Viét cac ph trinh phan &ng da xay ra trong thi nghiém?
Phan trng nay co diéu kién gi khong?
Néu thay CH;COOH bang dung dich NaOH thi cé thay dbi hién
twong khdong?
Giai thich

Cr** két hop voi NaHPO, tao két tia Cr(HPO,); mau hoi tim

Cr** + HPO, — Cr(HPO,); ! (hoitim)
- Taa nay lai khéng bén trong acid CH;COOH 2N
Diéu kién tién hanh phan &ng:
~  Cé&c chat két tta voi HPO, phai dwoc loai bd truéc
- Thao tac lam phai nhanh
Tda chi tan trong méi trwdng acid nén viéc thay NaOH khdéng anh
hwéng dén tha nay

c. Thi nghiém 3

1/
2/

1/

2/

Viét cac ph trinh phan (rng da xay ra trong thi nghiém?
Nhirng yéu td ndo sé anh huwéng dén phan &ng?
Giai thich
Cr** bi oxy héa béi H,0, trong méi trwérng NaOH sé cho ra CrO,* ¢c6
mau vang chanh dac trung
2Cr®* + 3H,0, + 100H — 2CrO,~ + 8H,0
vang
- CrO,* két tia dwoc véi Ag® trong méi trwdng trung tinh hay
acid yéu
Cro,~ + 2Ag" —>  Ag,CrO, !
D6 nau (trdng nau)
Diéu kién tién hanh phan tng:
—  Cac chét khir phai dworc loai bd trwdc
- Phan (rng oxy héa dwoc tién hanh khi dun néng
~  Chét oxy héa H,0 cho trwéc khi cho NaOH

3. Dinh tinh Zn*
a. Thi nghiém 1

1/
2/

1/

Viét cac phwong trinh phan &ng da xay ra trong thi nghiém?
Cho biét cac yéu td anh hwédng tac dong dén phan (rng?
Giai thich
Phwong trinh phan rng:
1.3Zn%*" + 2Fe(CN)g" + 2K* == K,Zns[Fe(CN)gl» ¥ (trdng)
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2/

Diéu kién tién hanh phan &ng

Phan (rng phai thyc hién trong méi trwong pH < 7 vi & pH cao
hon thi két tha tan

Tranh dung thudc thtr dw vi sé& tao mudi Zn,[Fe(CN)e] cé do tan
cao hon.

Cac ion can tré phan rng nhu: Cu?*; Fe®; Fe®*; Cd?*"...

b. Thi nghiém 2
Viét cac phwong trinh phan (rng da xay ra trong thi nghiém ?

Giai thich

lon Hg(SCN),* tao vé&i ion Zn** mot két tia trang Zn[Hg(SCN),]. Thubc
thtr cling phdn &rng véi Cu® cho két tha xanh luc, v&i ion Co** cho két

tlia xanh dam. Néu trong dung dich cé ddng thoi hai ion Zn®* va Cu** cho
két tia tinh thé hdn hop mau tim.

Zn** + Co?* + 2(Hg(SCN),)> =— Zn[Hg(SCN),].Co[Hg(SCN).]

Hinh thirc danh gia

Cho hoc vién lam bai tap va cho diém.

Cho tirng nhdm 1én trinh bay van dé vira thao luan, cac nhém khac
hdi lai va cho diém., Dya vao két qua trung binh dé tinh diém cho
ttrng ca nhan.

DPanh gia cu thé thao tac thi nghiém va lay viéc tim dwoc ion trong
dung dich ctia hoc vién dé danh gia

BAI TAP:

1.

Khi cho dung dich Cu®* 10 2 M vao dung dich EDTA 102 M, thi
néng do Cu?* tai can bang la bao nhiéu ? Biét rang ion Cu?* c6
kha nang két hop véi EDTA tao phirc bén (hang sé bén B = 10
188 va phtrc nay khong bi anh hwdng béi cac ion H hodc OH
. Ngoai ra Cu?" con c6 kha nang tao phirc véi OH™ theo 4
phwong trinh két hop, con EDTA la mét dung dich acid da chirc
phan ly 4 n4c. Dung dich tao thanh sau khi pha trén ¢6 pH = 6,
va cac gia tri hang sb cho trwéc |a:
+  Hang sé bén 4 nic tao phirc Cu®* v&i OH 1an lwot 14 10 7 ;
10 6,68 : 10 3,32 : 10 1,5
+  Hang sb bén 4 nic tao EDTA tr Y* 1an lvot 12 9,1.10 ¥ ;
1,85.10°% 4,76.10°%; 10°
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Pha trén cung moét thé tich dung dich Hg®* 10 ~* M véi dung

dich EDTA 10~ *M, thi c6 thé tao dwoc phirc Hg-EDTA khong ?

Tinh néng dd Hg** tai thdi diém can bang sau pha tron.

Biét rAng dung dich tao thanh sau khi pha tron cé pH = 10, va

ion Hg®* c6 kha nang két hop véi EDTA tao phirc bén (hang s6

bén B = 10?*®), va phtrc nay khéng bi &nh hwéng béi cac ion HY

hodc OH'. Ngoai ra Hg?* con cé khd nang tao phtrc véi OH

theo 3 phwong trinh két hop, con EDTA la mét dung dich acid

da chirc phan ly 4 nc. Cac gia tri hang sbé cho trwdc la:

+  Héang sb bén tdng cdng 6 nac tao phirc Hg** véi OH  l1an
lwot 1a: 10'°°; 107;0;0;0; 102"

+  Hang sb bén 4 nic tao EDTA tr Y* 1an lvot 12 9,1.10 ¥ ;
1,85.10°% 4,76.10% ; 10°.
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BAI 5. PHAN TiCH KHOI LUONG
M4 bai: HPT 5

Coéng viéc chuan bi

Trang thiét bi d& dung day hoc: dung overhead hay slide

N6i dung can cho hoc vién doc

1. Co sé va nguyén tic tién hanh cta phwong phap khéi lvong.
2. Cac bwdc tién hanh phan tich.

3. Ky thuat thwc hién trong phan tich khoi lvong.

4.  Pinh lwong mét s6 mau thiy

Chuén bi tai liéu phat tay

T6 chirc cac hoat déng day — hoc

Giang vé cac khai niém trong phép phan tich khéi lwong: co sé& va
nguyén tac cla phwong phap, cac bwéc tién hanh, so dé phan tich
khéi lwong, cdng thirc tinh toan, hé sb chuyén déi, hé sé pha loang
Thiét ké mot sb bai tap tim ham lwong, tim sai sb théng ké. Hwéng
dan cho sinh vién ndm dwoc cach lap cong thire tinh

Trinh bay cac vi du minh hoa, hwéng dan hoc vién lam bai tap.

Tién hanh tai phong hoc binh thuwdng hodc phong thi nghiém. Yéu
cau c6 bang viét va ghé ngdi cho hoc vién.

Phai lam cho hoc vién ndm virng y nghia cla dung dich, biét cach
tinhsai sé théng ké, tinh toan dwoc ham lwong cac mau chéat phan
tich

Phai cho hoc vién ndm dwoc yéu cau trong mdt phép phan tich khdi
lwong

Cho hoc vién hiéu dwoc quy trinh phan tich mau theo phwong phap
khéi lwong

Giai bai tap mau, phan tich y nghia ctia mdi phép tinh trong bai.

Tb chire cho hoc vién tw gidi quyét cac bai tap tir thp dén nang cao
T chirc nhém hay ca nhan thiét ké cac cong thire tinh toan khéi
lwong clia mau

T chirc nhém hay ca nhan 1ap dwoc sai sbé théng ké trong cac thi
nghiém.

Tién hanh tai phong hoc binh thwéorng. Yéu ciu c6 bang viét va ghé
ngdi cho hoc vién.
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~  Phai lam cho hoc vién nadm virng y nghia cla cac khai niém

- Hoc vién sé tinh toan dwoc cac dai lwong va chuyén hoa dwoc
chung

- Tao diéu kién cho hoc vién theo ddi cac vi du cua giang vién trong
qua trinh thyee hién Hinh thire 1

- Cho hoc vién ty lam cac bai tap c6 trong giao trinh danh cho hoc
vién.

~  Tién hanh thwc hanh tai phong thi nghiém cac bai sau:
+  Binh lwong Fe* bang phwong phap khéi lwong
+  Dinh lwong Mg®* bang phwong phap khdi lvong
Tién hanh tai phong thi nghiém. Yéu cau cé bang viét va ghé ngoi
cho hoc vién, phong thwc hanh dap trng day du cac yéu cau phan
tich.

- Phai lam cho hoc vién tap thao tac dinh lwvgng theo phwong phap
khéi lwong

- Hoc vién sé thwc hanh tim ham lwgng cac ion Mg2+va Fe2+ trong
dung dich

- Trong qua trinh thi nghiém cda hoc vién, giao vién tién hanh viéc 6n
bai ly thuyét da hoc va ddng thdi hwéng dan thao tac dung trong
thyc hanh dbi véi hoc vién

- Lam thao tac thi nghiém mau cho hoc vién theo dbi

- To chrc kiém tra chéo gitra cac nhém hoc vién thyc hanh

- GV hwéng dan trd 161 phan thwc hanh trong gido trinh SV theo goi y
sau:

Noi dung

1. Thi nghiém vé Fe**
1/ Viét day du cac phwong trinh phan trng trong bai thyc tap ?
2/ Giai thich vai trd cua tirng hoa chat da s dung trong bai thue tap?
3/  Dwa ra va chirng minh cac céng thirc tinh? Giai thich y nghia cla
cac cébng doan trong qui trinh xac dinh?
Giai thich

1/ Phwong trinh phan rng:

FeCl; + 3NH; + 3H,0 — Fe(OH)sd + 3NH,CI

2Fe(OH); > Fe,0O3 + 3H,0

33



Néu nung tia manh va lau qua thi:

3Fe;,0; - 2Fe;04 + %2 O,

2/ Vai trd hoa chét:

Cho HCI vao FeCl; tdm mau dé khi hoa tan bang nwdc cét thi
khong lam thay dbi tinh chat ctia mudi

HNO; tao méi trwérng axit vi Fe** trong méi truwdng axit & pH = 4
sé bi két tia bai NH;

Cho vao NH; dé tao tla

Thém nuwéc cét ndng dé lam giam hap phu

Rlra bang NH,NO; vi: d6 14 mot chéat dién ly manh sé l1am déng
tu tha Fe(OH); 1a mét két tia vé dinh hinh dién hinh

3/ Y nghia cac cong doan trong qua trinh xac dinh:

Cho HCI vao FeCl; dé tAm mau lam cho mau khéng thay dbi
tinh chéat khi hoa tan bang nwéc cat + HNO; tao méi truéng
axit d& mau dé dang tao tla va trang dwoc hinh thanh tia dac
sét, tranh dinh vao céc va tranh dwoc thuy phan.Sau dé dun
nhe vi Fe(OH); 1a mét két ta vé dinh hinh dién hinh, dé tao
thanh dung dich keo nén khi lam tla né can phai dun néng
+NH3dé tao tha + nwéc cat nong dé lam gidm hap phu. Sau dé
loc ngay vi dé lau kiém hoa tan dwoc thuy tinh gay sai sb. Loc
bang gidy loc bang vang vi két tia la vé dinh hinh nén dé& lam
bit gidy loc kho loc tha. Rira tia bang NH4NO3 |a mét chat dién
ly manh lam déng tu tda, kho bj thuy phan. Rira tGa cho hét CI
vi CI" trong dung dich sé& khir 1&n dén +7 va né sé oxi hoa Fe
gay sai s6 cho mau

2. Thi nghiém vé Mg*

1/ Viét day du cac phwong trinh phdn tng trong bai thuc tap ?

2/ Giai thich vai trd cla tirng hda chat da st dung trong bai thwc tap?

3/  Dwa ra va chirng minh cac céng thirc tinh? Giai thich y nghia cla

cac cébng doan trong qui trinh xac dinh?

Giai thich

1/ PTPU
MgSO, + (NH4),HPO, +NH,OH => MgNH,PO, +(NH),SO, + H,0

2MgNH4PO4 > Mgz P,0O; +2NH; +H,0

2/ Vai tro:

HCI: tdm mau dé khong lam thay déi tinh chat mau khi tién
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hanh hoa tan

- MR: dé dé dang nhan biét méi trudng

—  (NH,),HPO, la chét sé tao tia vé&i Mg

- NHs; tao méi trwérng kiém dé tda hinh thanh

- NH; 1:10 dung dé riva tia dé han ché thuy phan va gidm do

tan, phai rira tlia khdng phai bang nwdc nguyén chit ma bang
NH; loang

~  NHNO; |a mét chét dién ly manh dé tranh thdy phan tda
3/ Giai thich:

Sau khi cho mau vao céc + HCI 1:1 dé axit hoa mau + H,O dé hoa
tan mau +MR dé dé dang nhan biét méi truéng +(NH,),HPO, dé tao tla
véi Mg.Bun nhe dung dich 40 + 45°C dé kich thich tao tia +NH; dé tao
méi trwdng kiém cho phan ng xay ra.Tuy nhién khdng nén cho quéa
nhiéu NH; néu khoéng sé tao ra tia Mg(OH), tach ra lam cho két qua phan
tich méat chinh xac, D& ngudi, thém NH; dé ngén thuy phan va lam giam
do6 tan ctia MgNH,PO, + dun cach thuy dé thic day qua trinh tao tia +
loc rira bang NH; 1:10 dé d& tan tda, rira cho hét CI" vi CI' 1a chét kho
|én dén+7 do dd no sé oxi hoa cac ion co trong tda.

Hinh thirc danh gia
- Cho hoc vién lam bai tap va cho diém.
- Cho ttrng nhém [én trinh bay van dé vira thdo luan, cac nhom khac
hdi lai va cho diém., Dya vao két qua trung binh dé tinh diém cho
trng ca nhan.
- BAITAP:
1. Cho 2 cap oxy hoa khir [MnO, / Mn?* ] va [CIO3 (H")/ CI'] c6 E°
lan lwot 1a 1,51(v) va 1,45(v). Xac dinh chiéu phan &ng xay ra
va hang sé can bang clia phan trng & pH = 0.

2. Cho miéng déng kim loai vao dung dich AgNO; 0,01M. Tinh Kcg
va ndng do cac ion kim loai trong dung dich tao thanh. Biét
ECOUZ%u = 0,34(v) va E/‘i%g =0,8(v)
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HOAT PONG KIEM TRA THUONG XUYEN

CHU BPE VE PHUWONG PHAP KHOI LUQNG

Tén hoc VieNn:.....ccoocoveeiiiieeeinnn, Nhém............

Nghé: phan tich dau Khoa.........

Tén Giao VieN:..........ooeeivviieeen. Téntrg giao:......coooeeveiiiieeeee
Cau 1:

Cho mdét dung dich nwédc chwa rd chiva loai ion nao. Hay trinh bay cach
nhan biét cac ion AI**, Zn®*, Pb ?*, Ba** cé trong dung dich do:

a) Lap so dd hé thdng phan tich cac ion nay.

b) Viét cac phwong trinh phan (*ng minh hoa cac phan rng cé hién

twong xay ra trong qua trinh nhan biét trén.
Cau 2:

Khi phan tich ham lwong Na,SO, ¢ trong 0,3579(g) mubi ran NaCl, thi
dem dinh mirc mubi nay thanh 250mL dung dich, sau dé hat ra 50mL dung
dich dem phan tich bang phwong phap khdi lwong thi thu dwoc 0,0041(g)
BaSO, khan.

a) Tinh ham lwong % Na,SO, c6 trong mudi ran NaCl ban dau

b) Tinh néng dd dung dich NaCl trong 250mL binh dinh mrc, biét réng

khéi lwong riéng cha dung dich nay 1a 1.12g/mL va mubi NaCl chi
lAn Na,SO, ma thoi
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BAl 6. PHWONG PHAP CHUAN DO THE TiCH
M4 bai: HPT 6

Céng viéc chuan bij

Trang thiét bi dd dung day hoc: dung overhead hay slide
N6i dung can cho hoc vién doc

1. Co s& cua phwong phap phan tich thé tich.

2. Cach thyc hién phan tich.

3. Nong dé, cach biéu dién chuyén dbi.

4. Pha ché va thiét 1ap néng dé.

Chuén bi tai liéu phat tay

T6 chirc cac hoat déng day — hoc

Giang vé cac khai niém trong phép chuin dé thé tich: co s& va
nguyén téc cia phwong phap chuén dé thé tich, cach biéu dién céac
loai nbng d6 trong dung dich, pha ché cac dung dich theo néng d6
dinh trwdce

Trinh bay cac vi du minh hoa, huwéng dan hoc vién lam bai tap.

Tién hanh tai phong hoc binh thwéng hodc phong thi nghiém. Yéu
cau c6 bang viét va ghé ngdi cho hoc vién.

Phai 1am cho hoc vién ndm virng nguyén tac tién hanh phwong phap
chuan d6. Phan biét dwoc cac loai nong do va cach chuyén hoa
gitra cac loai nbng dd do

Phai cho hoc vién ndm dwoc cach pha ché dung dich t» mau ran va
t mau dung dich cé ndng dd Ién hon

Cho hoc vién hiéu dwoc sy khac biét gitra cac phwong phap chuan
do trong phwong phap thé tich

Giai bai tap mau, phan tich y nghia cla mdi phép tinh trong bai.

T chire cho hoc vién tw gidi quyét cac bai tap tir thap dén nang cao
T chirc nhdm hay ca nhan thiét ké cac cong thirc tinh toan néng do
dung dich, tinh todn dwoc ham lwong cac chat phan tich theo
phwong phap chuan dd

T6 chirc nhém hay ca nhan 1ap dwoc mdi quan hé gitra cac dai
lwong V, %m, Cypm, Cppb.

Tién hanh tai phong hoc binh thwéorng. Yéu ciu c6 bang viét va ghé
ngdi cho hoc vién.
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Phai 1am cho hoc vién ndm virng y nghia cla cac khai niém.

Hoc vién sé& tinh toan dwoc cac dai lwong va chuyén hoa dwoc
chung.

Tao diéu kién cho hoc vién theo dbi cac vi du cla gidng vién trong
qua trinh thyee hién Hinh thire 1.

Cho hoc vién tw lam cac bai tap co trong giao trinh danh cho hoc
vién.

Cho hoc vién lam bai tap va cho diém.

Cho tirng nhém 1én trinh bay van dé vira thao luan, cac nhém khac
hdi lai va cho diém., Dya vao két qua trung binh dé tinh diém cho
trng ca nhan.

Tién hanh tai phong thi nghiém. Yéu cau cé bang viét va ghé ngoi
cho hoc vién, phong thwc hanh dap rng day du cac yéu cau phan
tich.

Phai lam cho hoc vién tap thao tac pha ché hoa chét.

Hoc vién sé thwc hanh tim ndng dé cac ion trong dung dich tir cac
khéi lwong, thé tich mau rén hay dung dich ban dau.

Trong qua trinh thi nghiém ctia hoc vién, giao vién tién hanh viéc 6n
bai ly thuyét da hoc va ddng thdi hwéng dan thao tac dung trong
thyre hanh ddi vai hoc vién.

Lam thao tac thi nghiém mau cho hoc vién theo dbi.

To chire kiém tra chéo gitra cac nhom hoc vién thye hanh.

Hinh thirc danh gia

Cho hoc vién lam bai tap va cho diém.

Cho tirng nhdm 1én trinh bay van dé vira thdo luan, cac nhém khac

hdi lai va cho diém., Dya vao két qua trung binh dé tinh diém cho

trng ca nhan.

DPanh gia cu thé thao tac thi nghiém va |4y viéc tinh dwoc ham

lwong ion trong dung dich clia hoc vién dé danh gia

BAI TAP

1 Tinh ham lwong % P va P,Os trong mét 5(g) mau phan, khi
dem két tiia P dwdi dang MgNH,PO,, réi nung & nhiét do 650
°C, thu dwoc 1,235(g) Mg,P,0-.

2. Hoa tan 1(g) mét loai quang thanh dung dich (A) chira Fe®".
Hbi can dung bao nhiéu ml dung dich NH; 1,19% (d = 0,99
g/ml) dé két tda hoan toan lwgng Fe®'. Biét trong quing co
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chira dén 10% Fe

Lwong K trong mét loai phan dwoc chuyén tir dang K,O thanh
KClO,4. Haéi khdi lwgng phan 1a bao nhiéu dé& % K,O thu dwoc
gap 100 Ian khéi lwong dang can KCIO,
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BAl 7. PHWONG PHAP CHUAN PO ACID - BAZ
Ma bai: HPT 7

Céng viéc chuan bij

Trang thiét bi dd dung day hoc: dung overhead hay slide
N6i dung can cho hoc vién doc

Co s& cla phwong phap chun d6 acid-bazo.
Puwéng cong chuan do6 pH - V.

Dung dich dém.

Pudng cong chuan dd da acid.

Pha ché thiét I1ap néng dé acid - bazo.

Chuén bij tai liéu phat tay

ok wbd =

Gido vién soan mdt s6 chi dé tw nghién ctvu cho hoc vién:

1. Thiét 1ap phwong trinh dwdng dinh phan chudn d6 acid manh
(HCI) bang baz manh (NaOH). T&r d6 vé dé thi dwérng chuan do
twong trng va chi rd chét chi thi cAn dwoc st dung

2. Thiét 1ap phwong trinh dwéng dinh phan chuin dd acid manh
(HCI) bang baz yéu (NH;). Tl d6 vé dé thi dwéng chuan do
twong trng va chi rd chét chi thi cAn dwoc st dung

3. Thiét lap phwong trinh dwdng dinh phan chuan d acid yéu
(CH;COOHI) bang baz manh (NaOH). Tir d6 vé dd thi dwong
chuén d6 twong rng va chi rd chat chi thi can dwoc str dung.

T6 chirc cac hoat déong day — hoc

Thuyét trinh vé phwong trinh dinh phan acid-baz, 6 thi dwéng dinh
phan, coéng thuc tinh sai sb chudn dd acid-baz, cach chon chi thi
thich hop

Giang gidi vé cac bwéc hinh thanh phwong trinh, cach tinh sai sb
chuén dé

Hwdng dan hoc vién thwc tap gidi bai toan vé pH trong cac dung
dich: dwoc tién hanh trong cac 1&p hoc thwéng nhat, cé thé dung
phwong tién trc quan nhw dén chiéu, may slide... dé& thuyét trinh,
dién giang baihoc

Phai lam cho cac hoc vién ndm virng ndi dung clia phwong phap
phéan tich acid-baz

Trong thdo luan hwéng cho hoc vién phai gidi dwoc cac bai tap vé
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lap phwong trinh dwdng dinh phan, cach tim pH trong dung dich,
cach lwa chon dwoc chat chi thj thich hop

Gido vién chuan bj cac dé thi biéu dién dworng dinh phan acid-baz &
cac loai acid manh-baz manh, acid manh-baz yéu, acid yéu -baz
manh, acid yéu-baz yéu.

S dung bang khoang ddi mau clia cac chi thi

Gi&i thiéu cac tai liéu lién quan va huédng sw tw nghién clru clia hoc vién

& chwong phwong phap chuan dé acid-baz trong cac tai liéu:

Tai liéu Co s& hoa phan tich cia Nguyén Thac Cat, T Vong Nghi,
Dao Hiru Vinh - Xuat ban lan 2. Ha Noi 1985.

Tai liéu Herbert A.Laitinen - Chemical analysis - LonDon, 1960

Tai lieu Co s& ly thuyét héa hoc phan tich ctia Lam Ngoc Thu - Hué
2003.

Tai liéu Ly thuyét co s& (Phan 1), Nguyé&n Tinh Dung - Nha Xuét ban
Giao Duc. 1991.

Tai liéu Héa hoc phan tich cua N. IA. Loghinop, A. G. Voskrexenski

Day la Hinh thic ty hoc cua hoc vién co sy goi y cua giao vién nén hoc

vién co thé tuy chon tai I&p, tai thw vién hay tai nha

tich

Chi nén gi¢i han ndi dung da dwoc xac dinh trong d& cwong chwong
trinh rng v&i hé dwgc dao tao

Trong phan nay cb gang gidi thiéu cach tw nghién clru dén két qua cac
loai bai tap tinh téan, xac dinh dwoc chét chi thi, va pH clia dung dich phan

Giao vién chuan bj cac tai liéu da néu trén, ké ca tai liéu gido trinh
clla mon hoc

Lap mét sé tinh hubng dé hoc vién tw trd 1o, cé thé bang hinh thirc
tai liéu phat tay.

Thwc hanh thi nghiém cac bai:

Dinh lwvgng acid manh — baz manh

Dinh lwgng acid yéu — baz manh

Dinh lwgng acid manh — baz yéu

Dinh lwgng acid da chure

Pinh Iwong hén hop acid

Dinh lwgng baz da chirc

+ 4+ + + + + 4

Pinh lwong hén hop baz
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Noi dung

+  DBinh lvong mubi

Puoc tién hanh trong phong thi nghiém

+  Phai lam cho cac hoc vién van dung dwoc phwong phap phan
tich acid-baz

+ Hoc vién giai thich dwgc cac hién twong, cach s&r dung hoa
chét, cach s dung chi thi trong bai thi nghiém

+  Hoc vién phai tinh dwoc sai sb chuin do, sai sb chi thi. Giai
thich dwoc cac sai sb nay va cach khéc phuc sai sé nay (néu
c0)

+  Gido vién chuan bj day du cac hoa chét, thiét bi, dung cu

+ St dung bang khodng ddi mau cla cac chi thi, gidy dbi mau Ph

GV hwéng dan tra |1&i phan thwe hanh trong gido trinh SV theo goi y

sau:

1. Thi nghiém dinh lwo'ng acid manh — baz manh
1.1. Dinh lwoong NaOH

Nguyén tac

Dwa trén co s& cla phan (rng trung hoa axit oxalic da biét chinh xac
néng do v&i dung dich NaOH, véi chi thi phenolphtalein. Sw chuyén mau tai

diém twong dwong (rng véi sai sé cla chi thj pH = 8,2 + 10 la khéng mau sang

dé héng
Phan (rng trung hoa: NaOH + H® - Na® + H,0
a. Thi nghiém 1
1/ Tai sao phai thém 10 - 20ml nwéc cat vao dung dich acid khi tién
hanh chuan d6 H,C,04 0,1 N bang NaOH ?
2/ Khi thém nwéc cat vao dung dich acid thi néng dd cla acid va thé
tich NaOH chuan dé c6 thay ddi gi khéng ?
3/ Hay tinh khoang ndéng dd dung dich NaOH trong 3 thi nghiém trén
v&i do tin cay 95%
Giai thich
1/ Khi tién hanh chuan dd H,C,0, 0,1N phai thém 30 ml nwéc cat vao
dé thé tich mau cd trong erlen nhiéu hon,khi dung dich dat dén diém
twong dwong ta dé nhan biét mau
2/ Khi thém nwéc ct vao dung dich acid né sé& lam cho dung dich acid
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lodng ra dan dén ndng d6 clia acid gidam nhwng thé tich NaOH van
khéng thay dbi.Vi ta dang st dung ndéng dd dé& chuan la ndéng do
dwong lwong nén phan rng xay ra dwa trén dwong lwong dé tinh

b. Thi nghiém 2

1/

2/

1/

2/

Giai thich sw khac biét vé gia tri ctia nébng d6 dung dich NaOH trong
2 thi nghiém trén
Khi thém nwéc cat vao dung dich NaOH thi két qua chuan dé cé
thay dbi gi khéng

Giai thich
Nong d6 clia dung dich NaOH & thi nghiém 1 sé& cho ta két qua
chinh xac hon & thi nghiém 2 vi H,C,0, 1a mét acid bén it bi thay ddi
néng dd theo thoi gian,con HCI 1a mét acid manh cé kha nang bay
hoi nén lam ndng dé cta HCI thay dbi = lam ndng dd cia NaOH
khdng chinh xé&c. Péng thoi dwa vao dwdng chuan dé khi chuan do
nguwoc lai trc 1a chudn NaOH bang HCI thi dung dich chuyén tw
héng sang khéng mau (t» mdi trwdng bazo chi thi PP cé khoang
chuy&n mau la 10,6 so v&i diém twong dwong la 3,6 don vi) > gay
sai sd 1&n .Con khi chudn d6 HCI bang dung dich NaOH thi dung
dich chuyén tr khdng mau sang héng (tr méi trwéng acid chi thi PP
c6 khoang chuyén mau |a 8,2 so v&i diém twong dwong 1a 1,2 don
vi ) = gay sai sb bé hon.
Khi thém nwéc cat vao dung dich NaOH thi két qua chuan d6 van
khéng thay d6i.Do sir dung néng dd dwong lwong nén ta dwa trén
duwong lwong dé tinh.

1.2. Dinh lwong dung dich HCI
Nguyén tac:
Dwa trén co s& clGa phan (ng trung hoa cta NaOH da biét chinh xac

néng dd véi dung dich HCI, vé&i chi thi phenolphtalein, tai diém twong dwong,

dung dich ttr khéng mau chuyén qua mau hdng nhat bén 10 giay.

1/

2/

2/

Hay tinh khodng néng dé dung dich HCI trong 4 thi nghiém trén v&i
do tin cay 95%
Vi sao & thi nghiém 4 khoéng thé thay dbi vi tri: trén Buret chira dung
dich Na,B,0- va erlen chira HCI ?

Giai thich
Khi chuan d& HCI bang Na,B,O- thi dung dich HCI phai & trén buret
la vi:
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- Na,B,0- 1a mudi dwoc tao thanh b&i cac cation clia bazo' manh
va anion cla axit yéu nén trong qua trinh chuan dé dung chi thi
MR c6 khoang chuy&n mau pH tr 4,2 dén 6,2.

- Do d6 khi chudn d6 dung dich HCI & trén buret d& chuan do
Na,B,0- sé cho khdang pH ~ 6,2 |a gan v&i diém twong dwong
hon, nén gay sai sb bé hon. Con néu hoan dbi vi tri di, thi sé
chuan dung dich véi pH ~ 4,4. R3 rang khoang léch ApH khéa
I&n so v&i diém twong duwong sé gay sai sb 16n hon

2. Thi nghiém dinh lwong acid yéu — baz manh

Nguyén tac
Dwa trén phan rng trung hoa gitra baz manh NaOH v¢&i axit CH;COOH
v&i chi thi phenolphtalein.

Phan trng chuan dé:
CH;COOH + NaOH —= CH3COONa + H,0O

Cau hoi:
1/

2/

3/

1/

2/

Khi pha thém nwéc cat vao erlen trong buéc 2 & TN 1, c6 lam thay
dbi sé dwong lwong cha dung dich CH;COOH khéng ? Cho biét cac
tinh ndng d6 dwong lvong & TN nay
Bw&dc nhdy chudn d6 cla viéc chuin dung dich CH;COOH bang
dung dich NaOH ¢6 gi khac véi buwédc nhay trong viéc chuan dung
dich HCI bang dung dich NaOH ? Giai thich
Khi tién hanh chuan d6 axit yéu bang bazo manh néu thay chi thi PP
bang MR hodc MO c6 dwoc khéng ? Gitra MR va MO c6 gay anh
hwéng gi khac nhau khéng ? (d& chirng minh, HS - SV can thuc
nghiém ngay bang cach thay phenolphtalein bang MO va MR)

Giai thich
Khi pha thém nwéc cat vao erlen sé& lam cho néng doé dung dich
CH;COOH gidm xubng vi khi c6 nwéc cat vao dung dich acid
CH3;COOH sé loang ra dan dén ndng dd CH;COOH gidm.Céch tinh
néng dd CH;COOH C; khi bj loang:
Vo Co= (Ve +VH0).C, = C = ala_
Vy +Vio0
Nhwng vé sb dwong lwong cha ching khong ddi: sé6 D (Triroc pha)
= s0 D(sau pha) & (V.C)rpha = (V.C)spha
Su khac biét gitra buwéc nhdy chudn d6 CH;COOH bang dung dich
NaOH véi bwéc nhdy chuan d6 HCI bang NaOH:
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- Buwé&c nhady chuan d6 CH;COOH bang NaOH

+  Diém twong dwong khi chuan do axit yéu bang bazo' manh
khéng trung véi diém trung hdoa, ma ndm & mién kiém ( &
pH= 8,87)

+  Puwdng trung hoa cua axit yéu bang bazo manh khéng dbi
xrng so va&i diém twong dwong.

+ Buwd&c nhady chuin dé axit yéu bang bazo manh nhé hon
nhidu so v&i budc nhdy khi chudn do axit manh bang
bazo manh

+  Diém bat dau va diém cudi cta qua trinh chuan do6 acid
yéu & trwdc diém twong dwong nam trong mién axit kém
hon khi chuan dd axit manh

- Nhw vay d6 dai buéc nhay phu thudc vao hang sé phan ly cua
axit tham gia phan ng dinh phan. Hang sbé k cang nhd thi

bwdc nhdy cang ngan ( va nguoc lai). Béi véi nhivng axit cé K

< 107 thi dweng dinh phan khéng cé bwéc nhay luc dé khong

dinh phan duwoc véi dé chinh xac < £ 0,1%. Vi vay phwong
phap phan tich dinh lwong khéng ap dung dé& phan tich cac

mau c6 ndng d6 < 10 * M

3/ Khi tién hanh chuan d6 axit yéu bang bazo manh néu thay chi thi PP
= MR hodc MO déu dwoc vi MR cé khodng chuyén mau 4,2 — 6,2,
con MO cé khodng chuyén mau 3,1 — 4,4. Gitra MR va MO thi c& hai
déu gay sai sb trong qua trinh chuan dd do cé bwéc nhay ApH (MR)
~ 8,8 -5,2~ 3,6 con ApH (MO) ~ 8,8 - 3,8 ~ 5 nén MR gay sai s bé
hon MO do MR cé khodng chuyén mau gan diém twong dwong hon
MO. Céach tbt nhét 1a st dung cac chi thi cé pT ~ 8 + 9.
3. Thi nghiém dinh lwong acid manh — baz yéu
Nguyén tac
Dwa trén phan (rng trung hoa gitra axit manh v&i baz yéu NH; véi chi thi
metyl dd.
Phan trng chuan dé: NH; + HCI = NH,CI
Cau hai:
1/ Trong thi nghiém 1, khi thay phenolphtalein bang MO va MR thi cac
gia tri V (NHs) thu dwoc nao cé sai sb bé nhat ? Giai thich.
2/ Vi sao trong 2 thi nghiém bé&i cung dung dich HCI va NH3, cung chi
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3/

1/

2/

3/

thi MR, nhwng lai cé sy chuyén mau ngwoc nhau ?
V@i 2 cach chudn dd khac nhau & 2 thi nghiém, cho biét thi nghiém
nao cho phép xac dinh ndng dé NH; chinh xac hon ? Giai thich

Giai thich
Khi tién hanh chuadn d& NH; bang dung dich HCI vé&i chi thi pp, khi
thay PP = MO hodc MR thi v&i cac gia tri thé tich NH; thu duoc ta
thay déi voi MR la gay sai sb bé nhét. Vi qua khédo sat duworng cong
chudn dé bazo yéu bang axit manh cé diém twong dwong 1a 5,13;
roi vao khodng chuyén mau ctia chi thi MR (pH= 4,2 — 6,2) thi phép
chuan dé cang chinh xac.
Vi & thi nghiém 1 ta dung HCI dé chuédn d6 NH; con & thi nghiém 2
ta dung NH; d& chuan dé HCI cho nén c6 sw chuyén mau nguwoc lai
gitra hai thi nghiém.
V@i 2 cach chudn dd khac nhau gitra hai thi nghiém thi nén dung
phép chuan dd HCI = NH; dé xac dinh ndng d6 ctia NH; dwoc chinh
xac hon vi NH; 1a mét bazo yéu, dé bay hoi khi d& ngoai khéng khi
cho nén néu dung NH; lam mAau thi 1 phan NH; bay ra trong qua
trinh chuan dé sé& lam néng dd NH; gidm xubéng anh hwéng dén két
qua chuan do lam cho viéc tinh toan ndng d& NH; khéng duoc chinh
XAc.

4. Thi nghiém dinh Iwong acid da chirc

Nguyén tac

Dwa trén co s& cla phan ng trung hoa gi(ba mot baz manh NaOH vé&i
axit photphoric. Trong dé, axit photphoric dwgc xem nhw mét hdn hop hai don
axit c6 cung ndng dd nhwng cé hang sé axit khac nhau. Bang cach st dung
ddng thoi 2 chi thi MO va phenolphtalein  (rng v&i hai khodng ddi mau cé pT
gan véi pH twong dwong cla hai axit ((’ng v&i hai ndc dau clha axit
photphoric), tr d6 cé thé xac dinh dwoc diém twong dwong tirng nic cla axit
photphoric. Dwa vao day tinh dwoc néng dé cutia ching.

Phan trng chuan dé:

Nic| : HsPO, + OH
Nacll : H,PO, + OH

H,PO, + H,O Ka, = 1072%
HPO, + H,O Ka, = 107

N&c Ill: HPO42_ + OH = PO, + H,O Kag = 107123

Néné’néc1:pH:%(pKa1 +pKa, )=4,6
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Va & néc 2: pH = % (DKa, +pKag)=9,8
Cau haoi:
1/ Panh gia két qua tim dwoc & 2 TN nay. Giai thich
2/ Néu thay MO bang Bromcrezol luc 0,1% / Etanol 20% (BCL) thi két
qUa c6 thay dbi khdng? Giai thich
Giai thich
1/ O TN1 cho két qua sai léch thuc té I&n hon & TN2. D6 |4 do dung
dich chuadn NaOH c6 néng do I&n gap 10 Ian thi thé tich chuan trén
buret s& gidm di 10 l1an (chdng han néu chuan dwoc 10mL thi chi
con 1mL) 1am nay sinh sai s6 thd bao ctia ngwdi phan tich
2/ Khi thay MO bang BCL thi:
- Mau & diém twong dwong nic 1 chuyén tlr mau vang sang luc,
ng véi pH = 3,8 + 5,4 cua chi thi BCL
Mau diém twong duwong nic 2 chuyén tir xanh sang tim xanh

tng véi pH = 8,2 = 10 cla chi thi PP (mau nay Ia do sw hon
mau ctia PP héng tim vé&i BCL xanh luc)
Két qlia van khoéng thay déi do khoang ddi mau cla chi thi BCL
rat gan véi diém twong dwong nac 1 (pH = 4,6)
Cha y: Néng dé dung dich HsPO, duoc tinh theo:
Chtrec 1: (& nac 1 xem H3PO, 1a acid manh don chirc)

HPO, = VO _ 0Ly

H3PO4

Ca hai chtre (bd nac 3, xem H3PO, |14 acid manh 2 chirc)

= Vimo). 10 2.

[H3PO4] — (VC) NaOH — 0’1'(\/M100+VPP) — V(Buret)- 10-2.

H3PO4
5. Thi nghiém dinh lwong hon hop acid
Nguyén tac
Khi cho dung dich chudn NaOH phan trng véi hon hai axit, thi axit HCI va
nac th(r nhat cla axit H;PO, dwoc chudn do, ing véi sy déi mau cla chi thi
MO t&r mau da cam sang mau vang, nac th& hai clia HsPO, sé dwoc chuan do
tiép tuc bang dung dich NaOH (rng v&i sy dbi mau cla chi thj phenolphtalein,
tai diém twong dwong dung dich cé mau héng nhat bén 10 giay.
Cau hoi:
1/ Giai thich cac bwdc da tién hanh trong ky thuat. Tl do thiét 1ap cong
thire tinh ndng do tirng acid co trong hén hop

47



2/ Tinh sai s6 chuan do nac | va néc Il cua axit photphoric cho pK;=2.12,

pK,=7.21, pK5=12.38.
Giai thich

1/ Khi tién hanh chuan dd hén hop HCI + H;PO, bang dung dich NaOH
v&i chi thi MO thi do trong hdén hop c6 HCI va HsPO, ma HCI |a axit
manh nén nd sé& phan rng v&i NaOH trwéc va dung dich chuyén tw
dd sang cam. Rdi sau dé khi chuan do tiép tuc bang NaOH v&i chi
thi PP thi luc d6 H3PO, s& phan (rng dung dich chuyén tlr cam sang
doé cam.
Céng thire tinh ndng dé tirng axit trong hén hop:

N (HCl) = (CVuo) naon

hut

CN (H3PO4) — (VPP _VMO)CNaOH
tht
2/ Tinh sai sb tirng nac cla axit HPO,:
Sai s6 chuin d & nac 1 dwoc xac dinh 1a:
S = (10*“ “h). C.+Cy ,  hK.K,+2K K, K, —h?®
h C.C, h*+K.h*+K K,h+K K,K,

Sai s6 chuan doé & nac 2 dwoc xac dinh 1a:

107 h) 2C, +C, K,.K,.K, —K,.h?>-2h*
h "~ 2C,C,  2(h*+K, h?+K.K,h+K K,K,)

S=(

6. Thi nghiém dinh lwong baz da chirc

Nguyén tac
Dung dich Na,CO3; dwoc xem nhw mét baz hai nac, nac | dwoc trung hoa

bang dung dich chudn axit HCI, &ng v&i sw chuyén mau cuta chi thi
phenolphtalein tr mau hdng sang mau ctia binh déi chirng (1a binh dwng dung
dich NaHCO; véi chi thi phenolphtalein). Nac thir || dwoc trung hoa tiép bang
dung dich chuan HCI, diém twong dwong nac Il (’'ng v&i sw chuyén mau tw
mau cla binh déi chirng sang mau da cam (day la ndi dung cGia phwong phap

song song chi thi).

Phan trng chuan dé:
COs* + H = HCOs
Ka; = 10°%%
HCO, + H = H,CO; — H,0 + CO,
Ka, = 107'9%

48



Nén & nac 1: pH = % (p Ka, +pKa, )=8,2(so voipTee = 9,1)

Va & nac 2: pH = % (p Kay - Ig C,) =~ 4 (tuy thudc vao ndng doé ctia [HCO

3], va so vOi pTyo = 3,8)
Cau hal:
1/ Vi sao viéc chuan do dung dich Na,COj lai dung dung dich NaHCO4
lam chirng dé so sanh mau tai diém twong duong.
2/  Thiét 1ap cong thirc tinh nébng dé Na,COs. Gidi thich vi sao phai
dung dén hai chi thi ?
Giai thich
1/ Khi chuin d6 dung dich Na,CO; lai ding NaHCO; lam binh chirng
dé so sanh mau tai diém twong dwong vi Na,CO; 1 da bazo' ma khi
chuin do bang HCI véi chi thi PP thi nic | cia Na,CO; sé duoc
trung hoa tirc 1a: CO3* + H* 5 HCO4
Vi vay phai dung NaHCO; dé lam binh ching so sanh mau cla
Na,CO3 & n&c |
2/  Céng thire tinh ndng dé Na,COs3:

- Néc1: (Nazcog):%
hut

- Néc2: cN (Na,CO3 ) = (VuoC) o

hut

Ta phai dung 2 chi thi khi chudn & Na,CO; vi n6 1a mdt da bazo cé 2
nac. Vi vay & mdi nic sé& rng v&i mdt diém twong dwong nén dung tirng chi
thi ma cé khodng chuy&n mau gan véi diém twong dwong clia nac dé d& nhan
biét.

O néc 1: dung dich c6 méi trweng baz (pH = 8,2), nén dung chi thi 1a PP,
sé chuyén mau tir viing mau baz sang mau vung acid, tic la mau hdng tim
sang khéng mau.

Nhwng diém cubi chudn dd chwa thé méat mau hét, nén mau & binh
chirng giai doan nac 1 nay la mau héng tim that nhat.

O néc 2: Khi thém chi thi MO vao dung dich cé mbi trwdng baz yéu nay
(pH ~ 8 + 9 van con mau héng tim nhat) thi mau chi thj 1a mau cam sé phdi
hop véi mau hdng tim nhat cho mau hdng tim anh cam. Vi vay phéi chuan
thém 1 lwong HCI dé chuyén méi trworng dung dich vé méi trwdng acid yéu
(pH =~ 4 + 5): v&i PP la knéng mau va MO |la mau cam, nén mau dung dich tai
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diém dirng sé la mau cam.

Ldc nay can dun séi dung dich dé day hét lwong CO3* con sét (rat vi
lwong) vé dang HCO™ ; hoan toan va dudi hét lwgng CO,

Tién hanh chudn HCI tiép, diém twong dwong nic 2 chuyén mau tr cam
sang dé am (pH = 4,4 + 3,1 : gia tri pH giam di)

7. Thi nghiém dinh lwong hén hop baz
a. Pinh lwong hon hop NaOH va Na,CO;

Nguyén tac

Khi chudn d6 dung dich chuidn HCI xubdng hén hop, NaOH dwoc trung
hoa déng thdi véi Na,CO; cling dwoc trung hoa tdi nac | ng véi sw dbi mau
cla chi thj phenolphtalein sang mau cda binh d&i chirng NaHCO; vé&i chi thi
phenolphtalein. Sau dé nac Il ctia Na,CO; tiép tuc dwoc trung hda bang HCI
tng v&i s chuyén mau cua chi thi MO t&» mau cla binh dbi chirng sang mau
da cam, la néi dung phwong phap song chi thi.

Con dbi v&i phwong phap don chi thj (chi dung mét chi thi) thi chuan @6
tdng NaOH + Na,COj; bang dung dich chuin HCI v&i chi thi MO, sau d6 chuan
riéng phan NaOH véi cung lwong mau bang cach két tia Na,CO; véi dung
dich BaCl,, v&i chi thi phenolphtalein.

Cau hoi:
1/ Trong hai thi nghiém trén, diém khac biét quan trong ctia ching 1a gi
? Viét phwong trinh phdn *ng minh hoa. Tinh CM cia tirng chat
trong hén hop & 2 TN

2/ So sanh Vpp VA Vo trong chuan dé dinh lwong Na,CO; va hén hop

NaOH + Na,CO; &@ TN1. Nhan xét, tir d6 dwa ra cong thirc tinh ham
lwong % ? Tinh sai sb (rng v&i hai chi thi, bd qua dé tan cia CO, ?

3/ Vi sao phai dun séi khi & giai doan chuan dd véi chi thi MO ?

Giai thich
1/ O hai thi nghiém trén cé diém khac biét quan trong la: moét thi
nghiém dung phuwong phap song chi thi va mét thi nghiém dung
phwong phap 1 chi thi.
Phan (rng minh hoa:

Thi nghiém 1:

(chi thi pp):

NaOH + Na,CO; + 2HCI — 2NaCl + NaHCO; + H,O ()
(chi thi MO):

NaHCO;+ HCI - NaCl + H,0O + CO, (2)
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2/

Thi nghiém 2:

NaOH + Na,CO; + 3HCI — 2H,0 + CO, + 3NaCl (3)
BaCl, + Na,CO; —» BaCO3; + NaCl (4)
NaOH + HCI| - NaCl + H,O (5)
O TN1:

(1) © S6 D (HCI/PP) = S6 D (NaOH) + S6 D ( Na,CO3)
(2) & S6 D (HCI/MO) = S6 D (NaHCO3)

Ma: S6 D (NaHCO3) = S6 D ( Na,CO3)

Do d6: S6 D (HCI/PP) - S6 D ( Na,COj3 )= S6 D (NaOH)

Két ql]a: [Na2CO3] = M = % Vvo = 0,02. Vyo
hut

[NaOH] = Ver =Vio)Chiar _ %1 (Vp - Vivo) = 0,02. (Vpp - Vivo )

hut
O néac 2: (3) © S6 D (HCI/MO) = S6 D (NaOH) + 2.S6 D (Na,CO3)
(5) @ Sé D (HCI/PP) = Sé6 D (NaOH)
do dé:

- (VMO _VPP)'CHCI - 0’1 -
Na,CO3 | = = Vvo - Vep) =0,02. (Vpmo -V
[ 2 3 ] 2'\/hut 210 ( MO PP) ( MO PP)

Ve C 01
PP—HCI - — Vpp = 0,01. Vpp.
A 10

[ NaOH] =

Tinh sai s6 clia Na,COs:
- Saisbd & nac 1:

+ . ) C,+C
S = (H]-[OH] - [A2 D- (Ba. Ba h - 1)] C—Cb
a'~b
- Saisb & nic 2:
C,+Cy Bh+2

1 " A
s = o LUHT-1oHD C.C, 1+pB.h+p.B,Nn

- - Cong thrc tinh ham lwong phan tram cta Na,COs:

% Na,CO3 = (C'V)]l:iglr'nDNazcoa
0

(Mo 1a lwong can ban dau cia Na,COs)

So sanh thé tich PP va thé tich MO ctia chuan dé Na,CO; v&i
clia chuan dé hén hop NaOH + Na,COs, ta thay thé tich PP va
thé tich MO cla chuin dd Na,CO; s& cho két qua chinh xac
hon vi trong dung dich Na,COj; cac chi thi PP va MO cho diém
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dirng & mdi nac twong dbi chinh xac hon la trong hén hop
NaOH + Na,COs.

3/ Phai dun sbi & giai doan chuan dd v&i chi thi MO dé dudi hét hoan
toan khi CO, trong dung dich vi dung dich kiém dé hip thu CO, ti
khong khi va dwa hét lwong CO5* vé cac dang HCO;  hay H,CO4

b. Pinh lwgng hon hgp NaHCO; + Na,CO;

Nguyén tac:

Khi chuan dung dich chuin HCI xuéng dung dich hén hop, Na,CO; duoc
trung hoa t&i nic | rng véi sy ddi mau cla chi thi phenolphtalein sang mau
cta binh déi chirng NaHCOj3 vé&i chi thi phenolphtalein. Sau d6 néc Il ctia Na-
,CO3 bay gi® la NaHCO; cdng véi lwgng NaHCO; ban dau trong hén hop tiép
tuc dwoc trung hoa bang HCI &ng véi sw chuyén mau cla chi thi MO tr mau
cta binh déi chirng mau da cam.

Néu tién hanh xac dinh ddng thdi 2 ndc nay véi 2 chi thi twong tng thi
goi la phwong phap song chi thi. Con néu tién hanh véi cach "che" nic nay dé
chuan duoc néc kia, goi la phwong phap chuan gian tiép, rdi tinh toan xac
dinh lwong cac chat trong hén hop dung dich.

Téng lwong mudi sé dwoc chuan dd bang dung dich chuadn HCI v&i chi thi
MO &ng v&i sw chuyén mau cla chi thj tir vang sang da cam. Sau d6 xac dinh
rieng NaHCO3; bang phwong phap gian tiép nhw sau: Dung mét lwong NaOH
dw chinh xac d& chuyén toan bd NaHCO; vé Na,COs, sau d6 két tla ching
bang BaCl,, chuan lwong NaOH dw bang dung dich chuan HCI véi chi th.

Cau hoi:

1/ Neéu sy khac biét gitra hai phwong phap da dwoc ap dung trong 2 thi

nghiém trén.

2/ Thi nghiém nao cho két qua co sai sd bé hon ? Giai thich

Giai Thich

1/ Sy khac biét gilra 2 phwong phap trén:

- TN2 dung phwong phap song chi thj dé tién hanh chuan do tic
la cho chi thi thtr nhat vao trwdc dé nhan biét nac | ciia Na,CO;
roi tiép tuc cho chi thj thi hai vao d& nhan biét nic Il cua
Na,COs;va NaHCOs.

-~ Con TN1 tién hanh chuan do hon hop Na,CO; + NaHCO; voi
chi thi MO. Sau dé thém mét lwong NaOH vao hén hop mau
khac khéng nhitng dé chuyén NaHCO; thanh Na,CO; ma né
con dv lai trong dung dich. ROi thém BaCl, vao dé tao thanh
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tia BaCO;. Sau d6 chuan dd lwong kiém dw bang dung dich
HCI vé&i chi thi PP.

8. Thi nghiém dinh lwgng mubi

a. Dinh lwong ham lwong photphat

Nguyén tac:

Anion photphat dwoc két tia bang dung dich amonimolybdat trong méi
trwdng axit, hoa tan két tia bang mét lwong kiém dw chinh xac, chuan luvong
kiém dw bang dung dich axit HCI tiéu chudn véi chi thi phenolphtalein, diém
twong dwong nhan dwoc khi dung dich mat mau héng clha chi thi
phenolphtalein.

Phwong trinh phan rng:

HsPO, + 12(NH,),;M00, + 21HNO; = 21NH,NO; + (NH4)3H4[P(M0,07)e] +
10H,0

2(NH,)3H4[P(M0,0-)g] + 46NaOH = 2(NH,),HPO, + 23Na,MoO, + 26H,0

Cau hoéi:

1/ Giai thich vai trd cac héa chét da st dung trong bai thuyc tap ?

2/ Hay thiét lap cong thre tinh ndng d6 PO,* 2

3/ Dbanh gia viéc dinh lwong [ HsPO, ] bang dung dich NaOH (bai 3) va

(bai 5). Rut ra nhan xét gi ?
Giai thich
1/ Vai trd clia tirng chét trong bai thwc tap trén:
- HNO; 1:1 tao méi trwdng axit cho thi nghiém trén
- Amoni Molypdat nham tao tta v&i PO,
~  Dun néng dé hat két tia dwoc chac, bén va dat dén kich thuwédc
to nhat cta hat.
~  NH4NOj; |a chét dién ly manh cho vao dé lam ngan can suw téng
tda.
- KNOgj la dung dich trung tinh cling ¢c6 vai trd nhw NH;NO3; dung
dé trang va rira két tda.
—  Chi thi pp: nhan biét diém twong dwong khi dung dich chuyén
mau.
~  NaOH cho vao dé hoa tan két tda.
- Dung dung dich HCI dé chuan dé lwong NaOH duw.
2/ Co6ng thire tinh ndng dd PO,*:

CN (H3PO4) — (VNaOH _\>/HCI)CNaOH
hut
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3/

C6 thé chon 2 phwong phap nay d& GV thuc hién viéc kiém tra thuc
hanh dinh lugng néng dé da acid

b. Xac dinh ham lwong mubi amoni

Nguyén tac

Mubi amoni s& phan (rng véi mot lwong kiém dw chinh xac, lwong kiém
dw dwoc xac dinh bang chat chudn HCI, chi thi si dung la MR &ng v&i sw
chuy&n mau tai diém twong dwong tir vang qua héng da cam.

Cau hoi:
1/

2/

1/

Viét cac phan (rng xay ra va cong thirc tinh cho méi trud'ng hop xac
dinh CH;COOH, NH3, NH,4CI ?
Tinh sai s6 rng v&i tirng chi thi s&r dung khi xac dinh CH;COOH va
NH; ?
Giai thich
Xac dinh CH;COOH:
CH3COOH + H,0 — CH;COO™ + H3;0".
H;O"+ OH — 2H,0
Nén:
S6 D (CH;COOH) =S4 D (H;0") =S4 D (OH ) =S6 D ( NaOH)
Vay: Cong thirc tinh: CN (CHsCOOH ) = \(>/C)¢

oH 3C00H
- Xac dinh NHz:  NH3 + H,0 — NH," + OH"

OH + H' - H,0
Nén: S6D (NH;) = S6D (OH ) = S6 D ( HCI)

Vay: Céng thie tinh: CN (NHa) = (V\(;)NaOH
NH 3

- Xac dinh NH,CI:
NH, + OH - NHz + H,0
OH" (dw) + H' (HCI) - H,0

(GV can nhac nhé HS khéng nén viét:

NH,CIl + NaOH — NaCl + NH,OH
NaOH + HCI| — NaCl + H,O

Nén: S4D (OH ) = S§D (NH,") + Sé D (HCI)

= S6 D (NH,")

S6D (OH) - S6D (HCl)

Vay: Cong thirc tinh:  CN (NH, Cl) = (o ~Via)Cua

VNH 4Cl
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Hinh thirc danh gia

Trong qua trinh dao tao hoc vién dwoc lam cac bal kiém tra, bai bao cao
sau:

M6t bal test: xac dinh pH dung dich, cach pha ché dung dich, thiét
lap dwdng dinh phan

M6t bal tw nghién ctru: Thiét 1ap dwdng dinh phan, vé dé thi chuan
dd, chon chi thi, tinh sai s6 phép chuan do

M6t bal bao cao thi nghiém: dinh lwong ndng d6 acid - baz & mau
phan tich

Cho hoc vién |am bai tap va cho diém.

Cho tirng nhom 1én trinh bay van dé vira thdo luan, cac nhém khac
hdi lai va cho diém., Dwa vao két qua trung binh dé tinh diém cho
trng ca nhan.

Pwa ra moét sb bai tap lién quan dén viéc xac dinh: pH trong dung
dich, xac dinh chi thj thich hop trong chuan dé acid — baz

Kiém tra bang bai viét 45 phut.

BAI TAP
1. BPem chuan 100ml dung dich HCI 0,025M bang V(ml) dung dich
NaOH 0,1M

a) Tinh gia tri pH cta dung dich chuadn dwoc khi V(ml) lan
lwot1a: 0-10-20-24,9-25-25,1-26-30 (ml)

b) V& dwdng chudn d6 (pH - Vml dung dich NaOH) tng voi
cac gia tri pH vtra tim dwoc & cau a.

c) Xac dinh bwdc nhdy chuan dé véi sai $6 0,2%.

2. Hat 10 ml dung dich mau NaOH C, cho vao erlen 250mL cuing
véi 30 ml nwéc cat +3 giot pp (Iam 4 mau). Pem chuén dé bang
dung dich HCI 0,1N cho dén khi dung dich chuyén tr mau
héng tim sang khéng mau.Ghi thé tich axit HCI 0,1N tiéu tén V,
(mL). Vé&i dd tin cay 95%. Tinh ndng dé dung dich NaOH

Mau s 1 2 3 4
Vo (mL) | 9,8 9,75 9,7 9,6
Biét rang:
S6 thi nghiém 2 3 4 5 6 7 8 9 10
t 12,7 | 43 | 3,18 | 278|257 | 245|237 | 231 ] 223
Q 1,22 | 0,94 | 0,77 | 0,64 | 0,56 | 0,51 | 0,47 | 0,44 | 0,41

Gia slr cac dung dich déu co khdi lwong rieng d = 1 g/mL
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HOAT PONG KIEM TRA THUONG XUYEN

CHU PE VE PHUWONG PHAP CHUAN PO ACID-BAZ

Tén hoc VieNn:.....ccoooevvevieieenn. Nhém............

Nghé: phan tich dau Khoa...........

Tén Giao VieN:..........coeeivvieeeen. Téntrg giao:......ccooeevviieiieeee.
Cau 1:

Thiét 1ap phwong trinh dwéng dinh phan V(mL) acid HCI CN bang V, (mL)
baz NaOH C,"

Céau 2:

Tién hanh chuan d& 10mL dung dich HCI chwa biét néng d6 (C,) bang
dung dich NaOH 0,1N v&i chat chi thi phenolphtalein tr khdng mau sang mau
héng bén trong 10 gidy (pH cla khoang ddi mau tir 8,1 - 10,1), thi thdy hét
15,2mL dung dich NaOH.

a) Tim ndng dd C, cua dung dich HCI ban dau.

b) Néu chon chi thi metyl Dacam -MO (pH khoang di mau twr 3,1 — 4,4)

thi phép chuan con chinh xac khéng ? Tinh sai sé chuan d6 khi dung
cac chi thi
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BAI 8. PHWONG PHAP CHUAN DO OXY HOA KHU
M4 bai: HPT 8

Céng viéc chuan bij

Trang thiét bi dd dung day hoc: dung overhead hay slide

N6i dung can cho hoc vién doc

1. Co sé& phwong phap oxy héa khtr.

2. Cac phuong phap oxy héa khir co ban

3. Céach chuén do oxy héa khir.

Chuén bi tai liéu phat tay

Gido vién soan mét s6 chi dé tw nghién ctvu cho hoc vién:

1. Thiét 1ap phwong trinh dwdng dinh phan chuan do chat oxy hoa
bang chét khir theo phwong phap permanganat. Tt d6 vé dd
thi dwdng chuadn dd twong ng va chi rdé chat chi thi can dwoc
st dung

2. Thiét 1ap phuwong trinh dwdng dinh phan chuin dé chat kho
bang chat oxy hoa theo phwong phap permanganat. T d6 vé
dd thi dwong chudn do twong (rng va chi ré chat chi thi can
dwoc st dung

3. Tinh sai s phwong phap trong cac cach thirc chuan do

T6 chirc cac hoat déong day — hoc

Giang vé co s& va nguyén tac cla phwong phap chuan dd oxy hoa
Khir

Phan biét dwoc cac phuwong phap chuidn d6 permanganat va
phwong phap chuan d6 iod

Thiét 1ap phwong trinh dwérng dinh phan va tinh sai sé ciia phwong
phap

Trinh bay cac vi du minh hoa, hwéng dan hoc vién lam bai tap.

Tién hanh tai phong hoc binh thuwérng hodc phong thi nghiém. Yéu
cau co bang viét va ghé ngdi cho hoc vién.

Phai I1am cho hoc vién ndm virng y nghia cla tirng phwong phap
dwoc st dung, dung phwong phap nay (phwong phap permanganat)
trong trwdng hop nao con phwong phap kia (phwong phéap lod)
trong tred'ng hop nao

Phai cho hoc vién ndm dwoc phép tinh sai sé chuan dd va cach xac
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dinh dwoc ndng dd cla ching

Cho hoc vién hiéu dwoc cach dinh lwong ctia phwong phap

Giai bai tdp mau, phan tich y nghia ctia mdi phép tinh trong bai.

T& chire cho hoc vién tw gidi quyét cac bai tap tir thap dén nang cao

Té chirc nhém hay ca nhan thiét ké cac coéng thirc tinh toan ham

lwong chét phan tich trong phwong phap permanganat va phuong

phap lod

T& chirc nhém hay ca nhan lap dworc sai sb trong phwong phap

Tién hanh tai phong hoc binh thwéng. Yéu ciu coé bang viét va ghé

ngdi cho hoc vién.

Phai lam cho hoc vién nam virng y nghia clia cac khai niém

Hoc vién sé& tinh toan dwoc cac dai lwong va chuyén hoa dwoc

chung

Tao diéu kién cho hoc vién theo dbi cac vi du cla gidng vién trong

qua trinh thyc hién Hinh thire 1

Cho hoc vién tw lam cac bai tap co trong giao trinh danh cho hoc

vién.

Tién hanh thi nghiém céac bai sau:

+ DBinh lwgng Fe?* ; Fe**; Cr®*" ; NO, ; H,0, ; Ca?" bang phwong
phap permanganat

+ Binh lwong Na,S,0;; Vitamin C; SOs* ; Cu®*" theo phwong
phap lod

+  Binh lwgng Pb*theo phwong phap Cromat

Tién hanh tai phong thi nghiém. Yéu cau cé bang viét va ghé ngdi cho
hoc vién, phong thwe hanh dap &ng day dd cac yéu cau phan tich

Phai lam cho hoc vién tap thao tac dinh lwong chuan do oxy hoa
khir

Hoc vién sé thwc hanh tim ham lwgng cac ion trong dung dich

Trong qua trinh thi nghiém clia hoc vién, giao vién tién hanh viéc 6n
bai ly thuyét da hoc va déng thoéi hwdng dan thao tac diung trong
thwc hanh dbi v&i hoc vién

Lam thao tac thi nghi@m mau cho hoc vién theo doi

T4 chire kiém tra chéo gitra cac nhédm hoc vién thwe hanh

GV hwéng dan trd 16 phan thwe hanh trong gido trinh SV theo goi y
sau:
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Noi dung

1. Dinh lwong Fe

2

Nguyén tac:
lon st (Il) s& bi pemanganat oxi héa trong méi truéng axit, diém twong
dwong nhan dwoc khi dung dich ¢c6 mau hdng nhat rng véi lic dw mét giot

dung dich

chuan KMnO,.

Khi dung dich c6 nhiéu ion CI, thi phai dung hén hop bao vé. Khi dung

dich cé ndng dé cao, thi phai dung axit H;PO, 6N dé tranh sai s nhan mau.

Phan trng chuan dé:
MnO, + 5Fe®* + 8H' = Mn*" + 5Fe® + 4H,0

E’Mno,mn2t = 1.51V E’redtpe2t = 0.771V
Cau hoi:

1/ Tai sao khi chudn dd6 Fe?* bang KMnO, chuin khéngcan phai dun
néng?

2/  Giai thich vai trd cua cac dung dich H,SO, va H3PO, trong thi
nghiém.

Giai thich

1/ ion Fe?" d& dang bi oxi hoa bang pemanganat trong méi trwdng axit

nén khéng can dun néng
5Fe”" + MnO, + 8H* = 5Fe** + Mn”* + 4H,0
2/ Vaitro

H,S0,: lam thuan lgi cho viéc oxi hoa ion Fe?", ngan ngwa sy tao
thanh cac san pham thuy phan ctia mudi sat, ngan can sw oxi hoa
ctia ion Fe?* bang oxi trong khong khi.

HsPO,:lién két cac ion Fe®* mau vang, hinh thanh do sy oxi hoa ion
Fe?* bdng pemanganat, thanh phirc khdng mau.

2. Pinh lwvong ham lwong cia NO,

Nguyén tac

Trong mdi trwdng axit, NO,” déng vai trd 1a mot chat khir dwoc chuan do
bang dung dich chudn KMnO, 0.05N, diém twong dwong nhan dwoc khi dung
dich c6 mau héng nhat.

Cau hai:
1/

Tai sao khi bat ddu chuan do thi ta phai chudn nhanh va phai dun
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2/

3/

1/

2/

néng dung dich trwdc khi chuan do?
C6 thé chuan do nitrit bAng KMnO, trong méi trwéng trung tinh hay
kiém hay khéng?
Khi chudn d6 thay xuét hién két tGa nau thi cn phai x& ly nhuw thé
nao ?

Giai thich
Néu chuédn dd cham dung dich nitrit d& dwoc axit hod badng KMnO,
thi s& thu duwoc két qua thap do axit nitro khdng bén dé bi phan huy,
ngoai ra oxi khdng khi cling oxi hod nitrit thanh nitrat, vi vay, lic dau
can chuan d& nhanh dé han ché lwvong NO, bi phan huy.
Ciing can lwu y 1a ion NO, phan (rng cham v&i MnO4 do dé cé thé
xay ra phan &ng phan huy NO, trwdc khi phan rng véi MnO,4 Vi
vay, can tang nhiét dd dé day nhanh téc dé phan (rng
Nitrit khéng tac dung véi KMnO, trong méi trwdng kiém va trung
tinh.

3. DPinh lwvong ham lwong cua H,0,

Nguyén tac:
Trong méi trwéorng axit, H,O, déng vai trd 1a mét chat khr dwoc chudn do
bang dung dich chudn KMnO, 0.05N, diém twong dwong nhan dwoc khi dung

dich ¢ mau hdng nhat.
Phan trng chuan do:

Cau hoi:
1/

2/

3/

3/

2MnO, + 5H,0, + 16H = 2Mn*" + 50, + 8H,0
E’om,0, = +0.682V

Néu thay ddi vi tri cac chat ngwoc lai trong thi nghiém: céc dwng
KMnO, va buret dwng dung dich mau, thi két qua cé thay déi khéng
? Giai thich
Vi div liéu thu dwoc tir thi nghiém, hay tinh sai sé phép chuan do
nay.
Vi sao khi chuan do axit oxalic, nitrit, cAn phai dun néng, con chuan
do sat Il va hydro peoxyt thi khéng can dun néng ?

Giai thich
Axit oxalic, nitrit phan rng cham vé&i pemanganat nén phai dun néng
dé tang tbc dd phan &ng.Con séat(ll), hydropeoxit phdn trng nhanh
v&i pemanganat trong mai truéng axit nén khéng can dun néng.
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4. Pinh lwong Fe**

Nguyén tac: gébm ba buédc nhu sau:

Cau hoi:
1/

2/

1/

Bwéc 1: - Tién hanh kht trwéc Fe** — Fe® bang SnCl,

2FeCl 4 + SnCl, = 2FeCl, + SnCl,
— —
) . T
mau vang trong HCI gan nhu khong mau
do tao phiic FeCl ;,

Diéu kién: Bun ndng t&i 60° — 70°C, chi dwoc phép du réat it SnCl,:
Buwdc 2: - Loai bé lwong dw SnCl, bang dung dich HgCl,
SnCl, + 2HgCl, = Hg,Cl,+  + SnCl,
\T

mau trdng ddi lua

Diéu kién: Pha lodng dung dich d& ngudi, cho ngay toan bd dung
dich HgCl, ldc manh. Nhw vay sé tranh dwoc phan &ng tao két tia
den.

SnCl, + HgCl, = E%OJ + SnCl,

T

Mau den xuét hién khi cho SnCl, qua dw
Bwéc 3: Chudn d6 bang dung dich KMnO, dén khi xuat hién mau
héng nhat bén virng.
Phan trng chuan do:

5Fe?* + MnO, + 8H = Mn®* + 3Fe® + 4H,0
Diéu kién: Cé mat hdn hop bao vé Zymmerman.

Khi xac dinh Fe**, & giai doan cho SnCl, vao, vi sao néu thay két tia
xam den thi phai hat mau khac 1am lai tir d4u? Tai sao phai cho dw 2
giot SnCl, sau khi dung dich mat mau vang? Mau vang do 13 gi?
Vai trd ctia hdn hop Zymmerman?
Giai thich

Khi xac dinh Fe*", & giai doan cho SnCl, vao, néu thay két tia xam
den thi phai hut mau khac Iam lai tr d4u vi:

SnCl, + HgCl, = Hg™ gen + SNCl,
Két tia xam den 1a Hg° 4 do su khiy tiép Calomen thanh thuy ngan
kim loai (mau den xuét hién khi cho SnCl, qua dw ).Hg & dang phan
tan phan tng manh véi KMnO, gay sai s, anh hwdng dén thé tich
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pemanganat chuan do.
Cho dw 2 giot SnCl, khi dung dich mat mau vang dé phan &ng voi
lwong HgCl, cho vao tao két tha dai lua tréng

SnCl, + 2HgCl, = SnCl, + Hg,Cl, 4 ( két tha dai lua trdng )
Mau vang la mau cta Fe**, dung dich mat mau vang chirng té Fe**
da dwoc khir hoan toan thanh Fe**.

2/ Vai trd cGa hén hop bdo vé Zymmerman: Vi ion clorua cén tré sy
xac dinh Fe* do sw oxi hoa cta ion CI” bang pemanganat khi c6
mat ion Fe**, khi d6 mot thé tich KMnO, bi tiéu tbn dé oxi hoa ion CI
tao thanh Clo tw do = sai l&ch két qua chuan d6.Do do, khi trong
dung dich dinh phan c6 mat ion ClI" nguwdi ta thworng thém vao hén
hop thudc thlr bdo v& Zymmerman.Thanh phan thubc thir bao gém
c6 MnSQ,, H,SO,4 va H3PO,.

Y nghia ctGa hén hop bao vé: Khi cé mat ion Mn** sy oxi hod phu ctia cac
ion CI" khéng xay ra vi ion Mn®* bj oxi hoa nhanh hon ion ClI” tao thanh ion
Mn®* 1a chat oxi hoa manh, chét nay c6 kha néng oxi hoa nhanh ion Fe?*.

5. DPinh lwong ham lwong cua Cr®*

Nguyén tac:

Trong méi trwérng axit, Cr®* 14 chat oxi héa cham phan (rng véi dung dich
khir Fe?* dw chinh xac, lwong Fe** dw dwoc chuan dd bang dung dich chuan
KMnO, 0.05N, diém twong dwong nhan dwoc khi dung dich c6 mau héng
nhat.

Phan (rng chuan do:

6Fe’ + Cr,0,> + 14H = 6Fe* + 2Cr** + 7H,0
Ere3tpes = 0.77V
MnO, + 5Fe* + 8H" = Mn** + 5Fe® + 4H,0

E’Mno, mn2* = 1.51V
Cau hoi:
1/  BPwara cac cbng thire tinh va chirng minh ?
2/ Giai thich quy trinh ky thuat bang phwong trinh phan rng.
Giai thich
2/ Phwong trinh phan rng:
6Fe” + Cr,0,” + 14H" = 6Fe® + 2Cr®*" + 7H,0
MnO, + 5Fe* + 8H" = Mn*" + 5Fe** + 4H,0
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6. Pinh lwong ion Ca** (phwong phap thé)

Nguyén tac:

lon Ca** dwoc chuyén thanh két tia CaC,0, bang dung dich (NH,),C,0,
trong méi trwong axit CH;COOH 10% pH = 4-5. Hoa tan két tia trong moi

trwdng axit H,SO4 10% va chuan lvong C,0,% tach ra twong dwong bang
dung dich chudn KMnO, 0.05N, diém twong dwong nhan dwoc khi dung dich
c6 mau hdng nhat.

Cau hoi:
1/

2/

Viét day di cac phan (rng xay ra trong qui trinh xac dinh, vai tro cla
tng hoa chét da st dung?
Thiét 1ap cong thirc tinh ndng do Ca**.

Giai thich:

1/

Phwong trinh phan &ng:
Ca®* + C,0,” - CaC,0,{
5CaC,0, + 2MnO,4 + 16H" & 5Ca*" + 10CO, + 2Mn*" + 8H,0

Vai tro clia cac hoa chét:

2/

CH;COOH 10%: tao méi trwdng dé tao tia CaC,0,
NH,OH 2N: dé chinh dung dichvé pH=4 + 5
(NH4)»,C,04 1%: dung gan két tla dé tao ion déng dang — tranh tan
tua
H,SO,4 10%: dé hoa tan tia
Céng thwe
cN (Ca?") = (VC) ko

Ca

7. Pinh lwong dung dich Na,S,0;

Cau haoi:
1/

2/

1/
2/

Vi sao khi pha dung dich Na,S,O; phai cho thém lwong 0,1(g)
Na,CO;3 ?
Vi sao phai day kin va dé yén trong bong tbi trwéc khi hiéu chinh
néng dd Na,S,0; ?

Giai thich
DPé ngan ngtra tac dung CO, phan hay thiosunfat).
Pé khir hoan toan K,Cr,0

8. Dinh lwong Vitamin C (Axit ascobic)
Nguyén tac:
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Vitamin C la mét chat khir, trong méi trwérng axit manh phan tng véi i6t
v&i chi thi hd tinh bét, diém twong dwong nhan dwoc khi dung dich vira cd
mau xanh bén trong 30 giay.

Vitamin c6 cong thirc phan t&r 1a CgHgOs, trong phan &ng trao dbi 2 dién
tep.

Cau hoi:
1/ Viét phwong trinh phan (ng xay ra trong qué trinh thi nghiém
2/ Diém twong dwong trong phép chuan dé I, nay, c6 mau gi ? Giai
thich.
Giai thich

1/ Phwong trinh phan &ng:

CsHgOg + I, > CeHgOg + 2H + 2I°
9. Dinh lwo'ng ham Iwong sunfit

Nguyén tac:

Anion sunfit trong mdi trwong trung tinh phan wng véi mét lvong duw
chinh xac dung dich chuén i6t, lwong 6t dw dwoc chudn bang dung dich
chuén thiosunfat v&i chi thi hd tinh bét, diém twong dwong nhan dwoc khi
dung dich méat mau xanh.

10. Pinh lwong ham lwong Cu®*

Nguyén tac:

Trong méi trweng axit (pH = 1-2) Cu?* oxy héa | dé tao thanh két tda
Cull va mét lwong twong duwong |3 . Chudn dé lwong |; bang dung dich
thiosunfat v&i chi thj ho tinh bot.

Phan (rng chuan dé:

ocu”™ + 5 = 2Cul + 15 (1) Ecezrrjcw = 0.78V
l; + 25,04% = 3 + S,06 (2) E’yr = 0.545V

Pé cho phan rng (2) xdy ra hoan toan hon trong thwc té ta cho thém
NH,SCN (hodc KSCN) vi két tiia CuSCN it tan hon Cul.

Cul + SCN = CuSCN!{ + 1  (3)
PTcy = 11.96 PTcusen = 14.32

Mat khac két tita CuSCN khéng hdp phu manh I; nhw két tda Cul,..

Cau hoi:
1/ Giai thich quy trinh dinh lwgng Cu?* bdng phan trng minh hoa.
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2/ Vi sao phai thém KSCN vao giai doan cubi clia qua trinh chuan do
khi xac dinh Cu?®*, mID ctia Cu?* trong bai nay Ia bao nhiéu ? Giai
thich vi sao Cu® lai phan &ng v&i | ma khéng xay ra theo chiéu
nguoc lai ? KSCN dw nhiéu thi cé anh hwéng gi ? KI dw nhiéu thi cé
phan rng nao xay ra ?

Giai thich

1/ Phan &rng minh hoa quy trinh dinh lwong Cu®":

nKl + 2Cu?* > I, + 2Cul + (n — 4 ) Klg, + 4K*
(N=4)Klgy+1,> Kls+ (n=5)KI
Kl; + 2Na,S,05; 2 Kl + 2Nal + Na,S,04

2/ Thém KSCN vao giai doan cudi ctia qua trinh chuan dé khi xac dinh
Cu?* vi KSCN giup tranh dwoc sw hap phu 16t trén két tda Cul vi tao
dwoc tua CuSCN it tan hon Cul.Khdong dwoc cho SCN™ vao dung
dich con nhiéu 16t vi c6 thé xay ra sy khir I, b&di SCN™ nén chi duwoc
cho KSCN vao giai doan cubi ctia qua trinh chuan db.

11. DPinh lweeng ham lwong H,O,

Nguyén tac:

Hydropeoxyt trong méi trwedng axit cd6 molypdat xidc tac, phan &rng voi
mét lwong du Kl, lwong i6t sinh ra twong dwong dwoc chudn bang dung dich
chuén thiosunfat v&i chi thi hd tinh bét, diém twong dwong nhan dwoc khi
dung dich méat mau xanh.

Cau hoi:

1/  Viét day du cac phwong trinh phan (rng da thwec hién trong bai thuc

tap ?

2/ Néu xac dinh hydropeoxyt & néng dd cao thi cé dnh hwdng dén két
qua khoéng, giai thich

Giai thich
1/ Phwong trinh phan &ng:
H,O, + 2"+ 2H" = I, + 2H,0
I, + 2Na,S,03 =2 2Nal + Na,S,054
12. Pinh lweng chi bang phwong phap cromat

Nguyén tac:

MAau mudi chi dwoc chuyén thanh dung dich, két tia chi bang dung dich
bicromat trong méi trwérng axit acetic c6 dung dich dém acetat 6n dinh & pH =
5-6. Loc két tlia chi cromat, rira sach két ta hét ion cromat, hda tan két taa
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trén gidy loc bang HCI ndng sinh ra mét lwong bicromat twong duwong, duoc
chuin do bang dung dich chuan Fe®" trong méi trwdng axit véi chi thi feroin,
diém twong dwong nhan dwoc khi dung dich cé mau dé nau.

Cau hoi:

1/  Viét day du cac phwong trinh phén tng trong bai tap ?
2/  Giai thich day dd vai trd cla tirng hoa chat da s dung trong bai
thwc tap ?
Giai thich:
1/ Phwong trinh phan &ng:
Pb* + Cr,0,> = PbCr,07 dyang
PbCr,0; 2 ,Pb* + Cr,0*
Cr,0,” + 6Fe” + 14H" = 2Cr** + 6Fe® + 7H,0
2/ Vai trd hoa chét:
- Pém acetat: dé én dinh pH=5 -6
- AgNOj; 0,05N: thir xem hét ion cromat chua
- K,Cr,0; 1%: rira tia nham tao ion ddng dang
- CH3;COOH 0,1N: tao méi trwdng axit
~  HCI 1:1 néng: hoa tan két tia
- Feroin: chi thi nhan mau

Hinh thirc danh gia

sau.

Trong qua trinh dao tao hoc vién dwoc lam cac bal kiém tra, bai bao cao

- Mot bal test: cach pha ché dung dich oxy hoa khtr, thiét lap dwdng
dinh phan

- Mét bal tw nghién ctru: Thiét lap dworng dinh phan, vé dé thj chuén
do, chon chi thi, tinh sai sé phép chuan do

- Mot bal bao cao thi nghiém: dinh lwong nf“)ng dé acid - baz & mau
phan tich

- Cho hogc vién lam bai tap va cho diém.

~  Cho tirng nhém 1én trinh bay van dé vira thao luan, cac nhém khac
hdi lai va cho diém. Dwa vao két qua trung binh dé tinh diém cho
trng ca nhan.

- Pwa ra mét sé bai tap lién quan dén viéc xac dinh: Thé E trong dung
dich tai cac thoi diém: trwéc diém twong duong — tai diém twong
dwong — sau diém twong dwong, xac dinh chi thi thich hop trong
chuan dé oxy hoa khtr trng véi phwong phap twong trng
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Kiém tra bang bai viét 45 phut.
BAI TAP

1.

Viét cdng thirc tinh thé dién cwe E (v) khi chuan d6 V, (ml) dung
dich Fe** Cy" bang V (ml) dung dich Ce* C" trong céac trudng
hop sau:
a) Tbéng quat khi chuan dé
b) Trwéce xa diém twong dwong
c) Taidiém twong dwong
d) Sau xa diém twong dwong
Biét E° =+ 0,68 (v), E° =+ 1,44(V)

Fe3* / Fe?* Ce* 1Ce®

Tién hanh pha tron dung dich Cu* 10 ~* M vé&i dung dich Na,S
0,1M, réi do thé dién cta dung dich bang dién cwc déng-SCE
thi dwoc gia tri - 0,906(volt). Gia st trong dung dich khéng xay
ra qua trinh tao phirc hydroxo cuta ion Cu®, pH dung dich do

duwoc 14 8, thé dién cuc chuan clha déng la ECON/ =+ 0,34 va
Cu

H,S dwoc xem la mét dung dich acid yéu hai chirc cé hang sb
phan ly acid 2 nic 1an lwot 1a: 107,10 ~ *2%° Tinh ndng @6 [Cu’]
tai thoi diém can bang sau khi pha trén
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BAl 9. PHWONG PHAP CHUAN DO TAO PHUC
M4 bai: HPT 9

Céng viéc chuan bij

Trang thiét bi d& dung day hoc: dung overhead hay slide

N6i dung can cho hoc vién doc

1. Co s& phwong phap phan tich phirc chat (Nguyén tic, khai
niém vé complexon, dwdng cong chudn dé ctia phwong phap).

2. Dinh lwong mét sé mau thir.

Chuén bi tai liéu phat tay

Gi&o vién soan mét s6 chi dé tw nghién ctvu cho hoc vién:

1. Thiét 1ap phwong trinh dwdng dinh phan chuén d6 tao phirc véi
chét chi thi Murexit. Tlr d6 vé dd thi dwdng chuan dé twong (ng

2. Thiét 1ap phwong trinh dwérng dinh phan chuan dé tao phirc véi
chét chi thi ET-O0. Tir d6 vé db thi dwdng chudn d6 twong tng

3. Viét cac phwong trinh phdn (*ng minh hoa cac qua trinh tao
phirc

4. Tinh sai s6 phwong phap trong phép chuan dé tao phtrc

T6 chirc cac hoat déng day — hoc

Giang vé cac khai niém vé phirc chat, sw hinh thanh phirc, cac lién
két trong cAu tao phirc chét

Giang vé viéc rng dung kha nadng tao phirc cla cac kim loai trong
qua trinh xac dinh ham lwgng cua ching

Thiét lap dwdng dinh phan ctia phép chuan dé phirc chat

Tinh sai sb cla phwong phap nay

Vé dwdng cong clia bwéc nhdy chuin dd tao phirc

Trinh bay cac vi du minh hoa, hwéng dan hoc vién lam bai tap.

Tién hanh tai phong hoc binh thwdng hodc phong thi nghiém. Yéu
cau co bang viét va ghé ngbi cho hoc vién.

Phai lam cho hoc vién nam virng y nghia cla phwong phap tao
phirc dé xac dinh ham lwvong cac cation kim loai.

Phai cho hoc vién nam dwoc cach xac dinh ham lwong, cach thiét
lap phwong trinh dwd'ng dinh phan

Phai cho hoc vién ndm dwoc cach tinh sai s6 chuan dé tao phirc
Cho hoc vién hiéu dwoc ndi dung ctia phwong phap
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Giai bai tdp mau, phan tich y nghia ctia mdi phép tinh trong bai.

Tb chirc cho hoc vién tw giadi quyét cac bai tap ti thAp dén nang cao
Tb chirc nhém hay ca nhan thiét 1ap phwong trinh dwéng dinh phan
cua phwong phap tao phirc

Té chirc nhém hay ca nhan phai thiét ké dwoc cac coéng thirc tinh
to&n sai sb ctia phwong phap chuan dé tao phic

Té chirc nhém hay ca nhan lap dwoc cac cong thire tinh ham lwong
ion trong dung dich

T chirc nhdm hay c& nhan phai gidi thich dwoc cac phan (rng xay
ra trong dung dich chuan dé

Tién hanh tai phong hoc binh thwéng. Yéu ciu cé bang viét va ghé
ngdi cho hoc vién.

Phai 1am cho hoc vién ndm virng y nghia cla phwong phap nay

Hoc vién sé& tinh toan dwoc cac dai lwong va chuyén hoa dwoc
chung

Tao diéu kién cho hoc vién theo dbi cac vi du cla gidng vién trong
qua trinh thyee hién Hinh thic 1

Cho hoc vién tw lam cac bai tap co trong giao trinh danh cho hoc
vién.

THEO PHUONG PHAP CHUAN PO TAO PHUC
Tién hanh céac bai thi nghiém sau:

Dinh lwgng Ca®* bang phwong phap tao phirc

Dinh lwvgng Mg®* bang phwong phap tao phirc

Dinh lwgng hdn hop Ca?* va Mg®* bang phwong phap tao phirc
Dinh Ivgng AI** bdng phwong phap tao phirc

Dinh lvgng Fe** bang phwong phap tao phirc

Dinh lvgng hdn hop AI** va Fe®*" bang phwong phap tao phirc
Dinh lwgng Zn?* bang phwong phap tao phirc

Dinh lwong hdn hop Ca®" - Mg®* - AI** va Fe*" bang phwong phap
tao phuc

Dinh lvgng Ba?* bdng phwong phap tao phirc

Dinh lwvgng SO,* béng phwong phap tao phirc

Tién hanh tai phong thi nghiém. Yéu cau cé bang viét va ghé ngdi cho
hoc vién, phong thwe hanh dap rng day du cac yéu cau phan tich

Phai lam cho hoc vién tap thao tac dinh tinh
Hoc vién sé thyc hanh tim cac ion trong dung dich
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- Trong qua trinh thi nghiém cta hoc vién, giao vién tién hanh viéc én
bai ly thuyét da hoc va ddng thdi huéng dan thao tac dung trong
thwe hanh déi véi hoc vién

- Lam thao tac thi nghiém mau cho hoc vién theo doi

- Tb chirc kiém tra chéo gitra cac nhém hoc vién thuc hanh

- GV hwéng dan tra |1&i phan thwe hanh trong gido trinh SV theo goi y
sau:

Noi dung

1. Pinh lwong Ca*

Nguyén tac:

lon Ca®* trong méi trwérng pH = 8-10, tao phirc véi chi thi ETOO ¢6 mau
dd nho, phtrc nay kém bén hon phtrc ctia Ca** véi EDTA. Khi chudn dung
dich chtra phirc clia Ca?* véi chi thi bang dung dich chuan EDTA thi phirc cta
Ca®* v&i chi thi bi pha hiy bsi EDTA, diém twong dwong nhan dwoc (ng voi
thdi diém EDTA thay thé toan bo chi thj trong phirc Ca®*, dung dich chuyén tir
mau dé nho sang mau xanh luc (mau cua chi thi thj tw do).

Trwdng hop & pH = 12, ion Ca®" tao phtrc véi chi thi murexit c6 mau dd
nho phirc nay kém bén hon phtrc cla Ca?* véi EDTA. Khi chudn dung dich
chtra phirc cia Ca®* véi chi thi bdng dung dich chuan EDTA thi phtrc clia Ca?”
v&i chi thi bi pha hay b&i EDTA, diém twong dwong nhan dwoc ing voi thoi
diém EDTA thay thé toan bo chi thj trong phirc Ca?*, dung dich chuyén tir mau
doé nho sang mau tim hoa ca (mau cua chi thi tw do).

Phan trng chuan dé:

HoY? + Ca?* = CaY? + 2H Beay = 101°°

Phan (rng chi thi:

H,Y? + Caln = CaY? + In + 2H
Cau hoi:

1/ Giai thich cac mau sac co trong thwec nghiém

2/ Thi nghiém nao cho két qua gan dung hon, giai thich

Giai thich

1/ Chuén do Ca? bang ETOO:

ETOO trong nwéc: Haolng + H,O = HsO' + Hipg®
bo xanh
Hipg® + HoO = HsO" + g
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Xanh vang da cam

Trwéce khi chuan do: Ca®* + Hing™ +NHz; — Calng +NH,"

Khi mé&i bat ddu chudn dd sé c6 phan &ng tao phirc gitva EDTA v6i
Ca2+

Ca® + H,Y* = CaY? + 2H"

Tai diém dwng chuén d6,1 it EDTA dw phan huy phirc Calng

Calng + HoY? + NH; = CaY? + Hl® +NH,*

D6 vang xanh nhat

Chuan d6 badng Murexit:

Halng + HoO = H30" + Hslpg®

Po tim tim
Halng® + H20 = H30" + Halpg™
Tim xanh tim

Ca”™ + Hal,g® = CaHal,g
B&t dau chuan dd badng EDTA
H,Y* +Ca* +20H — CaY* + 2H,0
Tai diém ding chuan doé:
CaHalny + HoY* +20H — CaY? + Hl,e® +2H,0
bo xanh tim
2/ T két qua thwc nghiém: chuan do Ca®" véi chi thi ETOO chinh xac
hon chudn dd Ca*" véi chi thi murexit, vi: B/ CaHylq = 5,0 > B’
Cal,q = 3,8 nén CaH,l,q phan ly khé hon do d6 can tré sw chuyén
mau lam dung dich thu dwoc khong chinh xac.Con Cal,y phan ly dé
hon nén chuan dd chinh xac hon.
2. Pinh lwong Ca?" + Mg®* trong hdn hop
Nguyén tac:
lon Ca** va Mg* trong mdi trwerng pH = 8—10, tao phirc véi chi thi ETOO
c6 mau dé nho, cac phtrc nay kém bén hon phtrc ctia Ca®* va Mg?* véi EDTA.
Khi chuan dung dich chra phirc ctia Ca?* va Mg®* véi chi thi bang dung dich
chuan EDTA thi phtrc ctia Ca?* va Mg®* véi chi thi bj pha hdy béi EDTA, diém
twong dwong nhan dwoc ng véi thdi diém EDTA thay thé toan bd chi thi
trong phtrc Ca?* va Mg®*, dung dich chuyén tir mau dd nho sang mau xanh luc
(mau cua chi thi tw do).
Truwérng hop mudn xac dinh riéng tirng ion trong cung hén hop, ta nang
pH = 12 dé toan bo ion Mg?* di vao két tia hydroxyt, sau d6 chuan riéng Ca**
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bang dung dich chuadn EDTA v&i chi thi murexit nhw trén.

Néu goi thé tich EDTA tiéu tén khi chuan dung dich hén hop véi chi thi
ETOO va v&i chi thi murexit 1an lwot 18 Veroo V& Vimurexit thi VeEToo — Vimurexit
chinh 1a thé tich EDTA tiéu tén cho riéng ion Mg®*. Tt d6 c6 thé tinh dwoc
ham lwong cda tirng chét.

Cau hoi:

1/

2/

1/

2/

Viét day dl cac phan rng da tién hanh trong bai thuc tap ? Cho biét
ETOO & pH trong qui trinh & dang H,Ind*", EDTA la H,Y?*".
Gia st thé tich cta dung dich xac dinh 1a 50ml cé pH = 2, hay tinh
can thém bao nhiéu ml NaOH 2N dé c6 pH = 12 ?
Giai thich

Phwong trinh phan &ng:

Ca® +H,Y? + 2NH; — CaY? + 2NH,"

Mg + H,Y? + 2NH; = MgY? + 2NH,"

Mg?* + Hlne® + NHz = Mglng + NH,*

Mglng + HoY? + NH; — MgY? + NH," + Hing”

H,Y* +Ca* + OH — CaY® + 2 H,0

Ca® + Halng™ = CaHalng

CaHylng + H,Y? + OH — CaY? + Halyg® + 2H,0
Ta c6: dung dich NaOH 2N = [OH]=10"?
Goi x 14 thé tich (ml) dung dich NaOH 2 N cho vao thi sb mol la 2x
103
Trong mau lic dau: pH =2 = pOH =12 =>[OH] =10 **
=> s6 mol NaOH trong dung dich ban d4u:10™*%. 50.10 *=5.10"*
— s6 mol ctia NaOH con lai trong dung dich 1a:2x 107" - 510" *
~2x 1073
Vay: x = 0,25 (ml)

3. Pinh lwong dung dich Zn?*

Cau hoi:
1/
2/

2/

Thi nghiém nao cé thé cho két qua it sai s6 hon. Giai thich
Giai thich sw chuyén mau trong cac thi nghiém trén

Giai thich
Sw chuyén mau trong thi nghiém: Chi thj xylenon da cam trong nuéc
phan ly thanh: Hglog == 6H" + 1,,4%
(Vang) (d6)
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Khi cho chi thi vao Zn**: Zn" + Ing® = Znlyg™
Khi cho EDTA vao vi: B'zov" > Bzaind
Nén EDTA phan &rng v&i Zn trwéec:

H,Y?Z + Zn?" = ZnY% + 2H*
Dén khi hét Zn** EDTA tao phtrc v&i Znlng*

Znlog* + HoY? = ZnY? + 2HY + 1,4
(d6 cam)
(vang cam)

4. Pinh lwong AI**
Nguyén tac:

lon AI** trong méi trwdng pH = 5-6, tac dung cham véi EDTA. Vi vay phai

dung ky thuat chudn dé ngwoc bang cach cho dw chinh xac mét lwong dung

dich chuan EDTA phan tng vé&i nhdm. Chuén lvgng EDTA dw bang dung dich

chuan Zn?* véi chi thi BromCrezol, diém twong dwong nhan dwoc (rng véi thoi

diém dung dich chuyén tir mau vang chanh sang mau héng tim. Néu dung

dung dich chudn Fe** dé chudn EDTA dw véi chi thi axit sunfosalixilic thi diém
twong dwong nhan dwoc khi dung dich ttr khbng mau sang mau dé nau.

Phan (ng chudn do: H,Y> + AR = AlY  + 2H B'ay = 10°°

Chuén lvgng EDTA thira bang dung dich chuan M?*:

M2+ H,YZ = MYZ + 2H

M** c6 thé 1a Zn**, Pb?*, Cu?**, Fe**.
- Phan trng tao phtrc ZnY? xay ra nhanh & nhiét do cao, do dé chuan do
khi dung dich néng khoang 60°C.

Cau hoi:
1/
2/
3/

1/

2/

So sanh két qua hai qui trinh, nhan xét va danh gia, giai thich?

Viét day du cac phwong trinh phan (rng trong bai thuc tap?

Giai thich vai trd clia tirng hoa chat da st dung trong bai thuc tap?
Giai thich

So sanh két qua 2 thi nghiém dwa vao két qua thu dworc, thi nghiém

1 cho két qua chinh xac hon thi nghiém 2 la do AI** phan (rng rét

cham nén ta phai dung phwong phap chuan dd gian tiép va phai

chuén dd néng thi phan (rng méi xay ra nhanh va cho két qua chinh

xac hon, con thi nghiém 2 thwc hién phan rng & nhiét d6 thap nén

phan &ng xay ra cham va cho két qua it chinh xac hon.

Cac phwong trinh phan &ng:
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AP+ HoY? = AlY + 2H"
Zn** + H,Y* = ZnY* + 2H"
Fe’ + H,Y* = FeY + 2H'

3/ Vai trd cia hoa chét:

EDTA: vi day la phan &rng chudn dé phan dw nén EDTA dwoc dung
dé phan tng vé&i AI** va lwogng EDTA du sé dwoc chuan do lai.
Bromcresol lyc: day |a chi thj giup cho ta dé nhan biét diém twong
dwong.
pH = 5,5: vi chi thi bromcresol luc chuyén mau trong khodng pH=3,8
— 5,4 nén ta dung dém dé én dinh mai truéng.

5. Dinh lwong hén hop AIP* + Fe**

Nguyén tac:

O pH = 5-6, tdbng nhém va sat dwoc phan ng véi dung dich EDTA dw
chinh xac, lwgng EDTA dw dwoc chuan bang dung dich chuan Zn** véi chi thi
xylenon da cam. Dung NaF tao phtrc bén véi AlI**, ddy ra mot lwong EDTA da
phan trng v&i nhdm twong dwong, chuan lwong EDTA sinh ra bang dung dich
chudn Zn*" ciing vé&i chi thi xylenon da cam, diém twong dwong nhan dwoc
khi dung dich c6 mau héng tim.

Néu dung hai chi thi thi chuan riéng phan Fe*" bang dung dich EDTA &
pH = 2 vé&i chi thi axit sunfosalixilic, sau d6 chudn d6 ngwoc nhém bang dung
dich Zn?* véi chi thi xylenon da cam & pH = 5-6 (phwong phap song song chi
thi).

Phan (rng chuan dé:

HoY® + Fe* = FeY + 2H  Blrey = 10'7
HoY2 + A = AIY + 2H' Bay = 10%°
H,Y2 + Zn? = ZnY? + 2H Bz = 10%°
AlY + 6F = AIFs® + Y Bap, = 1079
Phan rng chi thi:
HaY? + Feln = FeY + In + 2H
HaYZ + Alln = AIY + In + 2H
HaY? + Znin = ZnY? + In + 2H
6. Pinh Iwong hén hop Mg + Zn**
Nguyén tac:
lon Zn** va Mg?* trong méi trwerng pH = 8—10, tao phirc véi chi thi ETOO
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c6 mau dd nho, cac phirc nay kém bén hon phirc clia Zn** va Mg** véi EDTA.
Khi chudn dung dich cht*ra phtrc cla Zn** va Mg®* véi chi thi bang dung dich
chuan EDTA thi phirc clia Zn** va Mg®* véi chi thi bi pha hay b&i EDTA, diém
twong dwong nhan dwoc ng véi thdi diém EDTA thay thé toan bd chi thi
trong phtrc Zn** va Mg*, dung dich chuyén tr mau dé nho sang mau xanh luc
(mau cla chi thj tw do). D& chuan rieng Mg** thi dung KCN dé che Zn**, sau
d6 tién hanh twong tw nhw xac dinh Mg & bai 1 phan chuan d6 phirc chét.
Cau hoi:
1/  Viét day du cac phwong trinh phan &ng trong bai thuc tap?
2/ Giai thich vai trd cla tirng hda chat da st dung trong bai thuc tap?
3/ DBwa ra va chirng minh cac céng thire tinh?
Giai thich
1/ Céac phwong trinh phan &ng:
Mg®* + lng” = Mglng
Zn* + 1,55 = Znlng
Mg?* + H,Y? = MgY? + 2H*
Zn* + HyY? = ZnY* + 2H"
Zn?* + KCN = [Zn(CN),J* + K"
2/ Vai trd clia héa chét:
pH = 10: Vi phan t&ng nay st dung chi thi ETOO dé xac dinh ma
ETOO thuyc hién & pH = 10 14 tét nhat nén st dung pH = 10 dé 6n
dinh méi trevdng.
KCN: Véi chi thi ETOO & pH = 10 trong hén hop Mg®*,Zn?* thi can
xac dinh Mg?* do d6 ta can che Zn?* ™" phai ding KCN dé xac dinh
Mg?*.

3/ Puwaracong thc: CN (Zn* )= (C'V)EDTQ; = CVoen;)
n2+

7. Pinh lwong hén hop Ca*, Mg®, Al**, Fe®*

Nguyén tac:

Trong méi trwdng NH; &ng véi pH = 5-6 thi AI** + Fe** chuyén thanh
hydroxyt va dwgc tach ra khdi hdn hop, két tha dwoc hoa tan bang HCI va
dwoc xac dinh AI** + Fe®" nhw bai trwde, dung dich con lai sau khi loc két tda
hydroxyt dwgc dem di xac dinh trwéece.

Cau hoi:
1/ Viét day da cac phwong trinh phan tng trong bai thyc tap?
2/ Giai thich vai trd cla tirng héa chét da s dung trong bai thyc tap?
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3/

1/

2/

3/

Dwa ra va chirng minh cac cong thuc tinh?
Giai thich
Phwong trinh phan &ng:
Fe* + H,Y? = FeY + 2H"
APP* + HY? = AlY + 2H"
Zn** + HyY? = ZnY? + 2H"
Ca™ + H,Y* = CaY” + 2H"
Mg + H,Y* = MgY? + 2H*
M92+ + |nd3_ = Mglng
Mglhg + HoY? = MgYZ+ 2H" + 16>
Mg?* + 2 NaOH = Mg(OH),{ + 2Na*

Vai trd cla hda chét:

Chuén d6 hén hop Ca**, Mg*":

~  Chi thj ETOO tao phtrc mau tét nhat & pH = 10 nén st dung
dém 10 dé én dinh mai trudng.

- NaOH dé xac dinh Ca®*" ta dung NaOH tao pH = 12 lam cho
Mg?*{ thi ta xac dinh dwoc Ca®* tlr d6 suy ra Mg?".

Chuén do AI**, Fe*":

- Axit sunphosalicilic Ia chi thi khéng mau & moi pH nén ta s
dung chi thj nay d& nhan biét Fe®*" khi dung dich c6 mau vang la
phlrc cua FeY”

- pH = 5,5 vi bromcresol luc chuén mau trong khoang pH = 3,8 —
5,4 nén ta dung dém dé 6n dinh moéi trworng dé dé dang nhan
biét dwoc diém twong duwong.

Duwa ra cdng thtrc va chirng minh:

Chuén d6 Ca**, Mg : C" (hén hop) = %(1)

hh

Sau khi loai bé Mg?* : C" (Ca?" ) = %(2)

hh

Tt d6 tinh dwoc |\/|92+: cN (MgZ+) = %(1) _ (V?/)EDTA 2)
hh hh

(CV)wmg2+ = (CV)eptaq) - (CV)epTaE

Chuén do APt Fe®': cN (hdn hop) = VC) eom

hh
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Sau khi loai bd Fe** : CN (AP) = _(V(\?/)zm

hh

Tw d6 tinh dwoc Fe®': CN (Fe*) = VO o _ VC)ana.
th th

8. Pinh lwong Ba™

Nguyén tac:

O pH = 9-10, Ba®" |14 ion tao phtrc v&i EDTA bén hon Mg®*, nén khi cho
mot lwong dw MgY? vao dung dich chira ion Ba®* thi c6 phan (rng trao dbi va
sinh ra mét lwong ion Mg twong dwong véi lwong ion Ba?* ¢c6 trong mau,
lwong Mg®* nay dugc chuadn d bang dung dich chudn EDTA véi chi thi ETOO
& pH = 9-10, diém twong dwong nhan dwoc khi dung dich t&r mau dé nho
sang xanh luc.

Phan &ng chudn dd: Baln + MgY*> — Mgin + BaY?®

Phan &ng chi thi:

H,Y?~ + Mgh = MgY? + In + 2HY
T
dé nho xanh cham
Cau hoi:

1/ DBinh lwong Ba?* bang 2 thi nghiém trén c6 sw khac biét gi? Thi
nghiém nao cé thé cho két qua gan dung hon? Giai thich.
2/ Giai thich cac hién twong co trong 2 thi nghiém nay
Giai thich
O TN1: V; ctia EDTA do & (1) > V, ctia EDTA do & (2) thi phép chuan

dung, néu nguoc lai: lwong Mg?* < lwong Ba?* thi phan &ng (2) xay ra khéng
hoan toan, sé con dw Ba?', nén khéng tinh dwoc ham lwgng Ba®* c6 trong
mau.

S6 duwong lwgng ciia EDTA chuan (& 2) = Sé dwong lwong ciia Mgind
(& 2) = S dwong lwong ctia Mg®* (& 2) = S6 dwong lwong Ba®*.

< (C.V,) EDTA = (C.V) Ba*

_CV, _0,02

c (Ba*) === Vo= 0,004. V,

Ba

O TN2: vi chudn bang Mg?* nén tai diém két thic chuén do sé cé lwong

Mg®* dw, va nhw thé khi cho Ba®* vao dung dich nay dé tao ra Mg* ni¥a, thi
viéc chuan bang EDTA sau sé cho két qla:

Sé dwong lwong ctia EDTA = S6 dwong lwong cta Mg?* (1 + 2) = Sb dwong
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lwong ctia EDTA (1) + S6 dwong lwong cla Ba**
< (C.V,) EDTA = (C.V, )EDTA + (C.V) Ba*

0,02

o CN(Ba?') = % (V2 - V1) = 22220004 (V2 - Vi)

9. Pinh lweng sunfat bang phwong phap gian tiép

Nguyén tac:

Anion sunfat trong méi truéng pH = 4-5 dwoc két tia bang mét lvong dw
chinh xac dung dich BaCl, da biét trwéc ndng dd, sau khi loc két tda, dich qua
loc dwoc dem di xac dinh lwong BaCl, dw bang chudn dé thé, dwa vao lwong
EDTA tiéu tén va lwong BaCl, ban dau sé tinh dwoc lwong BaCl, da phan (rng
v&i sunfat, tr d6 tinh dwoc néng doé sunfat cé trong mau.

Phan trng chuan dé:
Ba* + 8042_ — BaSO, \’ TBaSO4: 10797

H,Y> + Ba®** = BaY? + 2H  PBsar = 10"

Cau hoi:

1/  Viét day du cac phwong trinh phan tng trong bai thuc tap?

2/ Giai thich vai trd cla tirng hda chat da sir dung trong bai thuc tap?
3/ Bwa ra va chirng minh cac céng thirc tinh?

Giai thich

1/ Phwong trinh phan &ng:

Ba’" + SO, = BaSO,
Ba®" + H,Y? = BaY? + 2H"

2/ Vai tro clia héa chét:

MO dung dé dé dang nhan biét dwoc méi truong.

HCI dé axit héa mau.

BaCl, dé tao tha v&i SO,4(mau).

NH; diéu chinh méi trwérng vé pH = 9 — 10 dé chuén d6 bang
EDTA v&i chi thi ETOO.

Dém pH = 10 dé 6n dinh méi trwdng.

Hinh thirc danh gia
Trong qua trinh dao tao hoc vién dwoc lam cac bal kiém tra, bai bao cao

Ssau:

- Mot bal test: cach pha ché dung dich, thiét 1ap dworng dinh phan
~ Mot bal tw nghién ctru: Thiét lap dworng dinh phan, vé dé thj chuén
dd, chon chi thi, tinh sai sé phép chuan do
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- Mot bal bao cao thi nghiém: dinh lwgng ham Iwong cac ion kim loai
& mau phan tich

~  Cho hoc vién lam bai tap va cho diém.

- Cho tivtng nhém [én trinh bay van dé vira thao luan, cac nhom khéac
hdi lai va cho diém. Dwa vao két qua trung binh dé tinh diém cho
trng ca nhan.

- Pwara mot sb bai tap lién quan dén viéc xac dinh:sy tao phirc trong
dung dich, xac dinh sai sé trong phwong phap chuan dé tao phic

- Kiém tra bang bai viét 45 pht.

- BAITAP:

1. Viét cong thirc tinh pMg khi chudn do Vo (ml) dung dich Mg®* Co"
bang V (ml) dung dich EDTA C" trong céc trwéng hop sau:

a) Téng quat khi chuan do

b) Trwédc xa diém twong duwong

c) Tai diém twong duwong

d) Sau xa diém twong duwong

Gia sr rang Mg cé kha nang tao phrc véi EDTA va hydroxyt, EDTA la
acid da chirc phan ly bdn nic, hang sé bén diéu kién cia phirc gitra M va
EDTA I&n.

2. Hut 5mL dung dich mau (c6 chira ion AlI** ) cling véi 10 mL dung dich
chuan EDTA 0,1N thém 3 giot chi thi Bromcresol luc vao cung moét erlen, roi
chinh dung dich pha trén vé pH = 5-6 bang cach cho NH,OH vao dén khi dung
dich c6 mau xanh. Thém tiép 2mL dung dich dém pH = 5,5. Bun nhe khoang
60 - 80°C, rdi lai thém 2 mL dém pH =5,5 + 1 giot chi thi Xylenon da cam (lam
4 mau trong cac binh nén loai 250mL). Chuin d6 bang dung dich Zn** 0,1N
(chuan néng) cho dén khi dung dich chuyén tir xanh sang vang thi do dwoc
thé tich dung dich Zn?* 1a Vo(mL), theo két qua:

Méau sb 1 2 3 4
Vo(mL) | 9,8 9,7 9,7 9,6
V&i dd tin cay 95%, hay tinh ham lwong g / L cha ion AI°* ¢é trong méau
ban dau.
S6 thi nghiém | 2 3 4 5 6 7 8 9 10
t 12,7 | 43 | 3,18 | 2,78 | 2,57 | 2,45 | 2,37 | 2,31 | 2,23
Q 1,22 |1 094 | 0,77 | 0,64 | 0,56 | 0,51 | 0,47 | 0,44 | 0,41

Gia st cac dung dich déu cé khdi lwong riéng d = 1 g/mL.
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BAl 10. PHWONG PHAP CHUAN PO TAO TUA
M4 bai: HPT 10

Céng viéc chuan bij

Trang thiét bi d& dung day hoc: dung overhead hay slide

N6i dung can cho hoc vién doc

1. Co s& phwong phap két tia (nguyén tac chuan do, dwéorng cong
chuéan do.

2.  Phwong phap Mohr, Volhard (phwong phap Mohr).

3.  Dinh lwgng mét s6 mau theo phwong phéap tao tia

Chuén bi tai liéu phat tay

Gi&o vién soan mdt s6 chi dé tw nghién ctvu cho hoc vién:

1.  Thiét lap phwong trinh dwéng dinh phan chuén dé tao tua theo
Mohr. T d6 vé dé thi dwdng chudn dé twong &ng va chi rd
chét chi thi can dwoc str dung trong phwong phap Mohr

2. Thiét lap phuwong trinh dwéng dinh phan chudn dé tao tda theo
phwong phap Volhard. T d6 vé d6 thi dwérng chuén d6 tuwong
trng va chi rd chét chi thi can dwoc s dung trong phwong phap
nay

3. Tinh sai s phwong phap trong cac cach thirc chuan do

T6 chirc cac hoat déong day — hoc

Giang vé cac khai niém hé dj thé, do tan, tich sé tan, sy tao tda
trong cac diéu kién anh hwéng

Giang vé cach thiét I1ap phwong trinh dwéng dinh phan tao tda, cach
tim sai s6 cGa phwong phap chuan do nay, vé dd thi dwdng cong
cua phwong phap

Giang vé y nghia va sw khac biét khi dung cac phwong phéap tao tda:
phwong phap Mohr, phwong phap Volhard

Tinh toan c6ng thirc tim ham lwong cac chét

Trinh bay cac vi du minh hoa, hwéng dan hoc vién lam bai tap.

Tién hanh tai phong hoc binh thuwérng hodc phong thi nghiém. Yéu
cau co bang viét va ghé ngbi cho hoc vién.

Phai l1am cho hoc vién ndm virng y nghia cla tirng phwong phap
chuan dd tao tha

Phai cho hoc vién thiét lap dwoc phwong trinh dwdng dinh phan cia
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phwong phap

Phai cho hoc vién ndm dwoc thanh phan chinh trong dung dich va
cach xac dinh dwoc néng d6 clia chang (rng v&i tirng phwong phap
chuan do

Cho hoc vién hiéu dwoc trng phwong phap Mohr, phwong phéap
Volhard

Giai bai tdp mau, phan tich y nghia ctia mdi phép tinh trong bai.

T& chire cho hoc vién tw gidi quyét cac bai tap tir thap dén nang cao
DPanh gia sw hiéu biét ctia hoc vién bang cac vi du cu thé nhu:

Cho hoc vién |am bai kiém tra viét tw luan hay trdc nghiém

Giao dé tai thdo luan nhém cho hoc vién, dé hoc vién thuyét trinh
bang OVERHEAD hay SLIDE.

Tb chirc nhdm hay ca nhan thiét 1ap phwong trinh dwéng dinh phan,
céach tinh sai sb ctia phwong phap

Té chirc nhém hay ca nhan lap dwoc coéng thirc tinh ham lwong céac
chét trong dung dich

Tién hanh tai phong hoc binh thwéng. Yéu ciu cé bang viét va ghé ngdi
cho hoc vién.

Phai lam cho hoc vién ndm virng y nghia ctia cac phwong phap tao
tua: phwong phap Mohr va phwong phap Volhard

Hoc vién sé tinh toan dwoc cac dai lwgng va chuyén hoa dwoc
chang

Tao diéu kién cho hoc vién theo d&i cac vi du cta gidng vién

Cho hoc vién tw lam cac bai tap co trong gido trinh danh cho hoc
vién theo phwong phap tao tda

Tién hanh thyc tap thi nghiém cac bai sau:

Dinh lwvgng ion CI” theo phwong phap Mohr
Dinh lwvgng ion CI” theo phwong phap Volhard

Tién hanh tai phong thi nghiém. Yéu cau cé bang viét va ghé ngdi cho
hoc vién, phong thwe hanh dap ng day du cac yéu cau phan tich

Phai lam cho hoc vién tap thao tac dinh lwong tao tda

Hoc vién sé thwc hanh tim ham lwgng ion Cl- trong dung dich

Trong qua trinh thi nghiém clia hoc vién, giao vién tién hanh viéc 6n
bai ly thuyét da hoc va dong thdi hwéng dan thao tac dung trong
thwe hanh déi véi hoc vién

Lam thao tac thi nghiém mau cho hoc vién theo doi

82



~  T6 chtre kiém tra chéo gilra cac nhém hoc vién thyc hanh
- GV hwéng dan trd 161 phan thwc hanh trong gido trinh SV theo goi y
sau:
No6i dung

1. Pinh Iweng ham Iwong caa NaCl trong muéi an céng nghiép theo
phwong phap Mohr

Nguyén tac:

Dwa trén co s& cla phwong phap chuan dé két tta trwe tiép, dung dung
dich AgNO; tiéu chuan chuin d6 trwc tiép xubng dung dich miu cé chira
thanh phan NaCl. Thuc hién phan (rng trong méi trwdng trung tinh hodc kiém
yéu va nhan biét diém twong dwong bang chi thi K,CrO, khi két tiia xuat hién
két tha mau dé gach.

Phan (rng chuan dé:

Cl™ + %g: = AgCli PTage = 9.75
/]\

tir AgNO, két tia tring
Phan (rng chi thi: khi cho duw mét giot Ag+

2
CI'O4 + 2Ag+ = Ag2CIO4 ‘J/ pTA92CrO4 =11.95

)r
két tia dé gach

M6i trwdng can c6 pH < 10 dé tranh can bang phu:
2Ag  + 20H = 2AgOH! = Ag,0l + H,0 PTagor) = 7.8
Méi truéng can cé pH > 6 dé tranh can bang phu:
Ag,CrO, = 2Ag + CrO2
Cro,~ + H = HCro, -
2. Pinh lwong ham lwong cua NaCl trong mudi dn céng nghiép theo
phwong phap Volhard:

Nguyén tac:

Dwa trén co s& cla phwong phap chuan dd két tia cia phan dw, dung
dung dich AgNOj; tiéu chudn dw chinh xac xuéng dung dich mau cé chira
thanh phan NaCl. Chudn phan dw cia dung dich AgNO; bang dung dich
NH,SCN thyc hién phdn (rng trong méi trwdng axit nhan biét diém twong
dwong bang chi thi Fe** khi két tdia xuat hién mau hung da.

Phan trng chuan do:
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Cl + Ag = AgCN pTagei = 9.75

dw két tha tréng
Ag + SCN = AgSCN! pTagsen=11.97
conlai  tw KSCN két tla trdng

Phan (rng chi thi:

Fe’* + SCN = FeSCN*

DO Tagsen < Tagel NN gan diém twong dwong cé thé cé can bang phy:

AgCN + SCN — AgSCN{ + CI

Dé loai trir can bang phu nay bang céach loai hay cé 1ap tia AgCl, c6 thé
dung bién phap:

Cau hoi:
1/
2/

1/

2/

Loc bd tiia AgCl khéi dung dich truwéc khi chuan db.

Pun s6i dung dich vai phut trwdc khi chudn d& nham tao sw déng tu
tua.

Thém dung méi hitu co khéng tron 1an véi nwdc nhw nitro benzen
dé bao tua lai bang cach I&c that manh dung dich trwdc khi chuan
dé.

So sanh két qua tinh téan néng dd cta NaCl trong 2 thi nghiém trén.
Giai thich vai trd NitroBenzen

Giai thich
Trong phwong phap Mohr ham lwong NaCl thu dwoc dat hiéu suat
cao hon ( 97,87%) so v&i phwong phap Volhard ( 88,11%).Tuy
nhién, trong phwong phap Volhard, trong phan &rng cé nitrobenzen
(90,71%) thi dat hiéu suat cao hon so v&i khi khéng cé nitrobenzen.
Vai trd clia nitrobenzen: trong chudn dé dung nitrobenzen dé boc két
tda AgCl ngén su tiép xuc gitra AgCl & SCN™ va gitr & day binh,
chuéan d& nhw vay phan rng phu khéng xay ra dworc.

3. DPinh lwong ham lwong cia NaCl trong muéi an cdng nghiép theo
phwong phap Fajans:

Cau hoi:
1/

2/

So sanh két qua & 3 phwong phap MOHR; VOLHARD; FAJANS. C6
nhan xét gi vé 3 phwong phap nay?

Viét cac phuwong trinh phan (rng xay ra trong thi nghiém, va giai
thich chang.
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sau.

1/

Giai thich
Phwong phap Mohr: duoc dung dé dinh phan CI” &Br chi khéng
dung dé dinh phan I" & SCN’ vi v&i cac anion nay sw hap thu xay ra
kha manh va phwong phap nay chuan dé & pH=6,5 — 8,5 ( vi & pH
thdp hon ndng dd cromat | tao HerO,)

H"+ CrO, — HCrO,

Con & pH cao hon sé tao | Ag,0 kho tan mau den.
Phwong phap Volhard: 1a phwong phap dung dé& xac dinh cac
halogen badng AgNO; va la phuwong phap chudn dé phan du.
Phwong phap cé thé tién hanh chuin dd trong méi trwdng axit
manh.
Phwong phap Fajans: cd cung nguyén tac va diéu kién moi
trwdng nhw phwong phap Mohr nhwng chét chi thi dwoc dung la loai
chét chi thi h4p phu Fluoriesen.Do dac diém cla chi thi hap phu nén
dung dich CI" khéng dwoc qua loang.

Nhan xét:

Trong phuwong phap Mohr d& chuin d® dat hiéu qua cao thi phai cha y
dén pH

Trong phwong phap Volhard can chudn dé trong méi truéng axit manh
Trong phwong phap Fajans: dé chuadn d6 thi dung chi thi hdp phu va
dung dich chuan d6 phai khéng dwoc qua loang.

Hinh thirc danh gia

Trong qua trinh dao tao hoc vién dwoc lam cac bal kiém tra, bai bao cao

M6t bal test: cach pha ché dung dich, thiét lap dwdng dinh phan

M6t bal tw nghién ctru: Thiét 1ap dwdng dinh phan, vé dd thi chuan
do, chon chi thi, tinh sai sé phép chuan do

Mét bal bao cao thi nghiém: dinh lwong ham Iwong ion Cl- & mau
phéan tich

Cho hoc vién lam bai tap va cho diém.

Cho tirng nhém 1én trinh bay van dé vira thao luan, cac nhom khac
hdi lai va cho diém., Dwa vao két qua trung binh dé tinh diém cho
trng ca nhan.

Puwa ra mot sb bai tap lién quan dén viéc xac dinh:sy tao tla trong
dung dich, xac dinh sai sé trong phwong phap chuan d6 tao tda

BAI TAP
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Hoa tan 1(g) mét loai quang thanh dung dich (A) chira Fe*".
Héi can dung bao nhiéu ml dung dich NH; 1,19% (d = 0,99
g/ml) dé& két tia hoan toan lwong Fe®". Biét trong quang cé
chira dén 10% Fe

Dinh lwong ham Iwong NaCl c¢é trong mudi &n theo phwong
phap Mohr: Can 0,8849g mudi an c6 dé tinh khiét 99,5 %, dem
hoa tan bang nwéc cat nong dén khi thu dwoc dung dich 100
ml. HGt 5 ml dung dich mau cho vao cbc tam giac cung véi 5
giot hédn hop chi thj (gdm 4,2 g K,CrO, + 0,7g K,Cr,0; pha
trong 100 ml nwéc cat) va thém 3 giot hd tinh bdt, rdi dinh mac
dén 100ml. Tién hanh chuan do bang AgNO; 0,1N cho dén khi
xuét hién tia cé mau cam nhat thi tdn hét 5,76ml dung dich
AgNOs. Tinh khéi lwgng NaCl cé trong mudi &n ban dau.
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PAP AN CAC CAU HOI VA BAI KIEM TRA

HUONG DAN GIAI CAC BAI TAP BAI 1
1. Tinh hang sb can bang cta dung dich sau:
1.1. Dung dich NH3 0,1M c6 a =1,35%
1.2. Dung dich CCI;COOH 10 °*M c6 a = 54%
2. Tinh néng d6 [H*] ctia cac dung dich sau:
2.1. Dung dich HCI 5.107* M
2.2. Dung dich CH;COONa 102 M (c6 pK.= 4,75)
3. Tinh néng d6 [H*] khi pha trén cac dung dich sau:
3.1. Dung dich CH3COOH 0,1M va dung dich CH;COONa 0,2M
3.2. 100mL dung dich CH;COOH 0,1M va 50mL dung dich
CH3;COONa 0,2M
3.3. Dung dich NH3 0,1M + dung dich NH4CI 0,2M
3.4. 50mL dung dich NH;3 0,1M + 100mLdung dich NH,CI 0,2M
Giai
1. 1. Trong dung dich c6 sy dién ly:
NH; + H,O — NH,"+ OH"

Néng do ban dau 0,1 0 0
Néng dé phan ly ; X X X
Néng dé can bang: 0,1-x X X

Ma: o = Oil@ x=0,1.1,35% = 1,35. 10 "3,

x? _ (1,35.10%)?

Nén: Keg = = ~ =1,35.107°
0l-x 01-1,35.10
1.2. Twong ty nhw cau 1.1, thi:
CCI;COOH —— CCI;CO0O" + H
Néng do ban dau 0,01 0
Néng dé phan ly ; X X
Néng d6 can bang: 0,001 — x X
= X _ < x=0,001.54%=54.10"°,
0,001
Nen: Keg= — X = _O2100)° g5y o7

0001-x 0,001-54.10°
2.1. Xét can bang trong dung dich: HCl - H* + CI
Nén: [H]=[HCI]=5.10"*M = pH = 3,3
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2.2. Xét can bang trong dung dich:

3.1.

3.2.

NaCH;COO — CH;COO + Na’
CH;COO + H,O =—= CH3COOH + OH’

Néng do ban dau: 0,01 0 0
Nong dé phanly:  x X X
Néng dé can bang: 0,01 —x X X
_ 10 * _ X2
Ky=4,7 k, =10 *" o K,= ——=10"9% Ky =
Plazd bl =10 ek = jgas =10 =T 001 x

= X2 + 10—9,25 X - 10—11,25 — O
Giai phwong trinh nay dwoc: x = 2,371.10 7 ° = [OH] = 2,371.10 °
Vay pOH = 5,62 < pH = 14 - 5,62 = 8,38.
Xét can bang trong dung dich:
CH3;COOH — CH3;COO + H*

Néng dé ban dau: 0,1 0,2 0

Nong dé phanly:  x X

Néng dé can bang: 0,1 —x 0,2 + X X
x(0,2+x)

Ky=4,75 <k, =10"%" =
Pra < Ka 0,1-x

o X2+ (0,2+107*%°) x-10">"=0

Giai phwong trinh nay dwoc: x = 8,89.10 "° = [H*] = 8,89.10 °
Vay: pH = 5,05.

Néng dé khi pha tron cac chat la:

100.01
100+50

50.0,2
100+50

Xét can bang trong dung dich:
CH3;COOH — CH3;COO + H"

Nong d6 ban ddu:  6,67. 1072 6,67.1072 0
Néng d6 phanly:  x X X
Nong dd can bang: 6,67. 10 % —x 6,67.1072+x X
X(6,67.10 ? +X)

6,67.10 % —x
o x*+(6,67.1072+ 10" *®) x- 6,67.10" %" =0
Giai phwong trinh nay dwoc: x = 1,77.10°> = [H]=1,77.10°
Vay: pH = 4,75.

[CH3;COOH] = =6,67.10"*M

[CH;COONa] = =6,67.10"*M

pPKa=4,75 = ks =107 4" =
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3.3. Trong dung dich co sy dién ly:
NH; + HQO — NH4+ + OH

Néng d6 ban dau: 0,1 0,2 0

Néng dé phanly:  x X X

Néng doé can bang: 0,1 —x 02+X X
x(0,2+x)

Nén: K, =107%" = X +(02+107*®) x- 107*"® =0

01-x
Giai phwong trinh nay dwoc: x = 8,89.10 "® = [OH] = 8,89.10 " °
Vay: pOH = 5,05 < pH = 14 - 5,05 = 8,95
3.4. Nong dd khi pha trén cac chéat Ia:

[NHg = 2201 — 333 19-2
100150
[NH,Cl 1= 20002 _ 133 10-2m
100150

Trong dung dich cé sy dién ly:

NH; + H,0 = NH,' +  OH
Néng d6 ban dadu:  3,33.10 2 13,3. 102 0
Néng dé phanly:  x X
Néng d6 can bang: 3,33.107% —x  13,3.107%+x X
Nen: K, = 1047 =X(0133 +X)

0,033 - x

o x*+(0,133 +10°%"°) x-0,033.10"*™ =0
Giai phwong trinh nay duwoc: x = 4,41.10°° = [OH] = 4,41.10°
Vay pOH =5,35 < pH =14 - 5,05 =8,65
HUONG DAN GIAI CAC BAI TAP BAI 2
1. Tinh thé tich nwéc cét can pha vao:
1.1. 100mL dung dich HCI 20% (d= 1,1g/mL) dé thu dwoc dung dich
c6 nbéng dd 5%
1.2. 100g dung dich H,SO, 20% (d= 1,12g/mL) dé& thu dwoc dung
dich c6 néng dé 5%
1.3. 100g dung dich NH; 2M (cé d = 1,14g/mL) dé thu dwoc dung
dich c¢6 néng dé 1,5M
2. Dé pha dwoc dung dich dém loai:
2.1 Dung dich d&m acid thi phai pha theo ty 1& nhw thé nao vé thé
tich gitra Vi(mL) dung dich CH;COOH C," vé&i V, (mL) dung
dich CH;COONa C," ?
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1.1

1.2.

1.3.

2.1.

2.2. Dung dich d&m baz thi phai pha theo ty 1& nhw thé nao vé thé
tich gitba Vi(mL) dung dich NH; C," vé&i V, (mL) dung dich
NH,CI C," 2

Giai
Khdi lwong dung dich HCI 20% la V. d = 100. 1,1 = 110(g)
Ap dung quy téc chéo ta cé duoc ty |é:

%)_ % & m = 330(g) hay thé tich H,O c&n thém Ia 330(mL)
Ap dung quy téc chéo ta c6 duoc ty Ié:
100 s

m = 20-5 < m = 300(g) hay thé tich H20 can thém la 300(mL)

100
Thé tich dung dich NH3 2M 1a 114 = 87,72 (mL)
Ap dung quy téc chéo ta cé duoc ty Ié:
g772 15

V. = 2-15 & v = 2924 hay thé tich H20 can thém la
29,24(mL)
Néng dd khi pha trén cac chat la:
[CH,COOH] = VV CV M va [CH,COONa] =22

l+ 2 1+ 2

M

Xét can bang trong dung dich:
CH;,COOH — CH3;COO + H*

A N A V.. V,.C
Nong d6 ban dau: ——% < —2 -2 0
Vi+V, V,+V,
Néng dé phan ly: X X X
A A A 3 V.. V,.C
Nong dé can bang: ——% C, _ X 272 4+ X X
V,+V, V,+V,
Lap biéu thive: k, = 10~*7 = *
V,+V,

Thay x = [H] = 10~ P" va cac gia tri C,", C,™ vao biéu thirc dé lap
tylé Vi/V,

2.2. Nong dd khi pha tron cac chét la:

V,.C, V,C,

M

[NH2] = M va [NH,CI] =

1 2 l+ 2
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Trong dung dich c6 sy dién ly:

NH; + H,O =— NH," + OH
A N A V.. V,.C
Nong dd ban dau: G Voo 0
V., +V, V, +V,
Nong dé phan ly: X X X
Ndng d6 can bang: St _x VaCo 4y X
V,+V, V, +V,
x(\yz'C\; +X)
Lap biéu thire: Ky =107 478 = 1TV
v,.C,
V,+V,

Thay x = [OH] = 10 " ~P" v3 cac gia tri C,", C, vao biéu thirc
trén dé lap ty 18 V. / V,.

HUONG DAN GIAI CAC BAI TAP BAI 3

1.

Khi tron 100mL dung dich Pb(NO3), 10™*M véi 400mL dung dich
Na,S0,10™*M thi c6 két tha tao thanh khéng ? Biét tich sb tan (T)
cla PbS0O,=10""%,
Bién luan cac gia tri a va b dé khi pha VimL dung dich BaCl, néng
dd 2a(M) véi V, mL dung dich H,SO, néng dé 2b(M) thi:
2.1. Dung dich thu dwoc khéng c6 tia BaSO,4 hinh thanh
2.2. Dung dich thu dwoc c6 tia BaSO, tao ra
Giai

Phan (rng pha trén la:

Pb(NO3), + Na,SO, = PbSO, + 2 NaNO;
Theo dé khi pha tron:
100.10*

ndng d6 clia Pb(NO3), = —— = 0,2.10° %
g do cua Pb(NOs), 100 + 400
-4
N&ng d6 ctia Na,S0, = %10 _ 535 104
100 + 400

Nén: [Pb*]1=0,2.10 % va[SO,* ] = 0,8.10"“.
Do d6: [Pb**].[SO.,* ] = 0,2.10°%.0,8.10 *=0,16. 10" &
Ma: T (PbSO,) = 10 ""®*=1,5.10"%.
Vay T (PbSO, ) > [ Pb* ]. [ SO.* ] < dung dich khong thu dwoc két
tia PbSO,
Phan wng khi pha tréon dung dich:
BaCl, + H,SO, — BaSO, + 2 HCI
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Khi d6 nébng dé mébi chat khi pha tron sé la:

V..2a . _ V..2b
172 va[S0/ ]=—2
V,+V, V,+V,

V,.2b V,.2a _ 4.V,V,.ab
V,+V, V,+V, V, +V,

Ma: T (PbSO,) = 10" ""®=1,5.10"8,

[Ba®"] =

Do d6: [Ba*'].[SO4* ] =

2.1. Bé dung dich thu dwoc khéng c6 BaSO, tao ra thi:

4N, N,ab

<1,5.10°8
V,+V,

2.2. Bé dung dich thu dwoc cé BaSO, tao ra thi:

4N, N,ab

>1,5.10 8
V,+V,

HUONG DAN GIAI CAC BAI TAP BAI 4:

1.

Khi cho dung dich Cu®* 102 M vao dung dich EDTA 10 M, thi néng
dd Cu® tai can bang la bao nhiéu? Biét rang ion Cu®* c6 kha nang
két hop véi EDTA tao phirc bén (hdng sé bén B = 10'8), va phirc
nay khong bi anh huwéng béi cac ion H hodc OH". Ngoai ra Cu®* con
c6 khd ndng tao phirc véi OH™ theo 4 phwong trinh két hop, con
EDTA la mét dung dich acid da chirc phan ly 4 nac. Dung dich tao
thanh sau khi pha trén cé pH = 6, va cac gia tri hang sbé cho trwéc la:
- Hang sbé bén 4 nac tao phirc Cu?* vé&i OH 1an lwot 14 10 7; 10
6,68 - 10 3,32 - 10 1,5
- Hang sb bén 4 nic tao EDTA tr Y* lan lwot 1a 9,1.10 *° ;
1,85.10°% 4,76.10%; 10°
Pha trén cung mot thé tich dung dich Hg? 10 ~* M véi dung dich
EDTA 10™ “M, thi c6 thé tao dwoc phirc Hg-EDTA khoéng? Tinh ndng
dd Hg®* tai thdi diém can bang sau pha tron.
Biét rang dung dich tao thanh sau khi pha trén c6 pH = 10, va ion
Hg?* c6 kha nang két hop véi EDTA tao phirc bén (hang sb bén B =
10%18), va phtrc nay khong bi anh hwéng bdi cac ion H* hodc OH'.
Ngoai ra Hg®" con c6 khd nang tao phirc véi OH theo 3 phuwong
trinh két hop, con EDTA la mét dung dich acid da chirc phan ly 4
nac. Cac gia tri hang sb cho truwéc la:
- Hang sb bén téng cong 6 nac tao phirc Hg®* véi OH™ Ian lwot 1a:
10'°%:10**";0;0;0;10%**
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- Hang sb bén 4 nic tao EDTA tir Y* lan lwot 1a 9,1.10 *° ;

1,85.10°% 4,76.10° ; 10°
Giai
Phan &rng pha tron: Cu®* + Y*" = CuY?" (B =10"%%)
Do c6 cac qué trinh: Cu® + OH = Cu(OH), (i=1+4)
Y + H = HY (=1=4)
Dung dichcopH=4 < [H] =10 °< [OH] =10°®
Nén
o (Cu*/OH) = 1+ ZB[OHT =
=1+10710°%+ 10" 10%% 107'®+
+10 7_106,6810 3,3210 -24 +10 710 6,68 10 3,3210 1,5 ~1
a (YH/H?) = 1+ ZB[H’
=1 +9,1.10*°.10° + 9,1.10"°.1,85.10°.10*
+9,1.10% 1,85.10° 4,76.10% 10*®* + 91.10 °  1,85.10
4,76.10% 10°102* = 10>
= o (CuY) = o (Cu®** /OH ). a (Y* 1 HY) =10°>*

Do d6: gia tri B bidu kién 1a p'= £ = 101336
o
-2
Ta duge: B = [[cculﬁv]] o 10t = DX (V&i x = [Cu®'])

<1023 x? +x - 0,01=0< x=2,02768. 10 %
Vay: [Cu?'] = 2,02768.10°8=10"""M
Phan (rng pha trén:

Hg? + Y* = Cuy?* (B =10"%%)
Do cé cac qua trinh: Hg®* + OH = Cu(OH), (i=1+86)
Y+ H = HY (=1+4)

Dung dichc6 pH=10 = [H] =10 < [OH] =10"*
Nén:
a(Hg> /OH) =1+ TB[OH]=1+10%310*+10%".10®% +
+10%7102%* ~ 5,012. 10 =107
a(Y*/ H)= 1+ ZB[H =
=1+9,1.10%°10"°+ 9,1.10'°.1,85.10°.10 % +
+9,1.10'° 1,85.10° 4,76.102 10 +
+9,1.10%° 1,85.10° 4,76.102% 10%10*°=9,9
= o (CuY)=a (Cu** /OH ). o (Y*/ H") =10%%7. 9,9

6
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Do d6: gia tri B biéu kién 1a p'= £ = 1071

(94
Nhw vay gia tri =107 < B’ = 10 "*, nén phan &ng tap phirc nay xay
ra

_C_10"

Khi d6 ta dwoc: [Hg?" ] = —= oET T 10717 M,

HUONG DAN GIAI CAC BAI TAP BAI 5

1.

Tinh ham lwong % P va P,0s trong mét 5(g) mau phan, khi dem két
ta P dwoi dang MgNH4PO,, rbi nung & nhiét d6 650 °C, thu dwoc
1,235(g) Mg,P,05.

Hoa tan 1(g) mét loai quéng thanh dung dich (A) chira Fe®**. Hoi can
dung bao nhiéu ml dung dich NH3 1,19% (d = 0,99 g/ml) dé két tta
hoan toan lwong Fe*". Biét trong quing c6 chira dén 10% Fe

Lwong K trong mét loai phan dwoc chuyén tir dang K,O thanh
KClO,. H&i khéi lwong phan la bao nhiéu d& % K,0O thu dwoc gap
100 lan khéi lwong dang can KCIO,

Giai
A 2 231 _
Hé s6 chuyén K (P - Mg,P,0-) = oo 0,2793
A X 2 142
Hé s6 chuyén K (P,Os — Mg,P,07) = 22 = 0,6396
1,235

Néen: (%) P=K. M2 100= 0,2793.~>.100 = 6,8987(g)

1

(%) P,0s =K. M. 100 = 0,6396.%.100 = 15,7981(q)
ml

Ta co:
Khéi lwong Fe cé trong quing = khéi lwong Fe** = 1. 10% = 0,1(g)
— s6 mol ctia Fe** = 2

56
Phan (rng tao tda: Fe** + 3 NHz + 3 H,0 = Fe(OH); + 3 NH,"

01 _Vv.0,99.119

Nén: 3. s mol cta Fe** =sd mol ciia NH; < 3. == =
56 100.17

<V =7,73(ml)
Coéng thirc tinh % khéi lwgng dang can la: K. M V—l. 100
ml 2

Theo dé: % K,0 gép 100 lan lwgng can KCIO,
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=% Kzo = 100.ch|o4

94

m
& K. —K&94 100 = 100. m <& Mphan =
KCIO4 phan 2.138,5

m

= 0,009(g)

phan

HUONG DAN GIAI CAC BAI TAP BAI 7

1.

Biét rang:

Pem chudn 100ml dung dich HCI 0,025M bang V(ml) dung dich

NaOH 0,1M

a) Tinh gia tri pH cta dung dich chuan dwoc khi V(ml) 1an luot Ia:
0-10-20-24,9-25-251- 26 -30 (ml)

b) Vé dwdng chudn d6 (pH - Vml dung dich NaOH) (rng v&i cac
gia tri pH vira tim dwoc & cau a.

c) Xac dinh budc nhay chuan dé véi sai s6 0,2%.

Hut 10 ml dung dich mau NaOH C, cho vao erlen 250mL cung v&i

30 ml nwéc cat +3 giot pp (Iam 4 mau). Pem chuadn dd bang dung

dich HCI 0,1N cho dén khi dung dich chuyén tlr mau héng tim sang

khdng mau.Ghi thé tich axit HCI 0,1N tiéu tbn Vo (mL). Vé&i dd tin

cay 95%. tinh nébng dd dung dich NaOH

Mau s6 1 2 3 4

Vo(mL) | 9,8 9,75 9,7 9,6

S6 thi nghiém | 2 3 4 5 6 7 8 9 10

12,7 | 43 | 3,18 | 2,78 | 2,57 | 2,45 | 2,37 | 2,31 | 2,23

Q

122 |1 094 | 0,77 | 0,64 | 0,56 | 0,51 | 0,47 | 0,44 | 0,41

Gia sl cac dung dich déu cé khdi lwong rieng d = 1 g/mL

Giai
1.a) Phuwong trinh phan &ng: HCI + NaOH — NaCl + H,O
Tai diém twong duwong: V = 1()00% =25 (mL)

Tai V = 0: dung dich chi cé HCI phan ly manh nén pH cla dung dich
la pH cua acid nay
pH = -IgCy = -1g 0,025 = 1,60
Tai V = 10: dung dich gbm NaCl va HCI dw = [H'] dung dich =
[H']bd - [H"]phan (rng

100.0,025-10.01 _

[H] = = 0,0136 = pH dung dich = 1,86
100+10

Tai V = 20: [H7] = 100002522001 _ 4 167 10-3 = pH dung dich =
100+ 20
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2,38

Tai V = 24,9 [H'] = 100'(;f’.§5+‘25‘;’9'°'1: 8.10°5 = pH dung dich =

4,09

Tai V=25:[H]=[OH]=10"" = pH dung dich=7

Tai V = 25,1: dung dich gbm NaCl va NaOH dw = pH dung dich =
pH (NaOH duv)

_251.0,1-100.0,025

Ma: [OH] = [OHpg - [OHphan gng = 25 12100 =7,9.10°°

— pOH = 4,09 = pH = 14 - pOH = 9,90

Tai V = 26: [OH] = [OH]od - [OHTphan (g =2001-1000025_
26+100

7,9310°*
— pOH =3,10 = pH = 14 - pOH = 10,90
~30.0,1-100.0,025

Tai V = 30: [OH] = [OH]pq - [OH]phan tng = 204100 =3,85.10°

= pOH=241 = pH= 14-pOH =11,59
1.b) Sai s6 chudn doé 1a + 0,2%, nghia la lwong NaOH cho vao dung dich
sé thiéu ( - 0,2%) hodc thira (+ 0,2%) so v&i lwong acid HCI tai séat
diém twong dwong, do do:
- C,+C
OHT7-[H]). =2— =+0,002
(IOH]- HD. =<

™~

C,+C 107 0,025 +01

Hay: ( ] [H). cC. =+ 0,002 < ( el [H ]).m: +
0,002
(%314] -[H)=%+4.10"° & [H? £ 410 °[H] - 100" =0

= [H7=2,5.10""va [H]=4.10"° < pH = {4,39 ; 9,60}
Vay ApH = 4,39 + 9,60 hay bwdc nhay chudn dd khoang 5,21 don
vi pH

2. Taco: sb6 dwong lvgng ciia NaOH = sb dwong lwong clia HCI < 10.
Cx=V,0.0,1

01
& Ch= 2.V =0,01.V,.
X 10 0 0

Nén:
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MAau sb 1 2 3 4

C, 10° 9,8 9,75 9,7 9,6
V&iy = 95%, n = 4 thi: Q= 0,77 va t= 3,18
Kiém tra sai sb thé bao:C, (1) = 0,098 ~00975 _ 0,25 < Qu.
0,098 — 0,096
0,0975 — 0,097
C,.(2)= = 21 = 0,25 < Q.
2) 0,098 — 0,096 Qun
0,097 — 0,096
C,(3)= =2L 750 - 05 < Q.
(3) 0,098 — 0,096 Que

Vay day sd nay khéng cé sai sb thé bao, hay day sé thwc nghiém
dworc tinh

S6 liéu thu dwoc:

Néng dé ctia NaOH trung binh = 0,097125 (N)

t.S _ 3,18.0,000835912
Jn Ja

Phwong sai mau = 0,000853912 = ¢ =

0,00135772.
Vay Néng d6 ctia NaOH Ia:

0,097125 + 0,00135772 = 0,097 + 0,001
Hay: 0,096(N)< néng d NaOH < 0,098 (N)

HUONG DAN GIAI CAC BAI TAP BAI 8

1.

Cho 2 cdp oxy hoa khir [MnO, / Mn?* ] va [CIO3 (H")/ CI' ] c6 E° lan
lwot 1a 1,51(v) va 1,45(v). Xac dinh chiéu phan &ng xay ra va hang
sb can bang cla phan rng & pH = 0.

Cho miéng ddng kim loai vao dung dich AgNO; 0,01M. Tinh K¢g va
néng dd cac ion kim loai trong dung dich tao thanh. Biét ECOU%U =

0,34(v) va Eig =0,8(v)

7
Viét cdng thirc tinh thé dién cwe E (v) khi chuan dé V, (ml) dung dich
Fe?* Co" bang V (ml) dung dich Ce*" CN trong cac trwérng hop sau:
a) Toéng quat khi chuan d6

b) Trwdc xa diém twong duwong

c) Taidiém twong dwong

d) Sau xa diém twong dwong

Biét E° =+ 0,68 (v), E° =+ 1,44(v)

Fe3+ / Fe2+ Ce4+ /Ce3+

Tién hanh pha tron dung dich Cu® 10 ~* M véi dung dich Na,S 0,1M,
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réi do thé dién cla dung dich bang dién cwc ddng-SCE thi dwoc gia
tri - 0,906(volt). Gia str trong dung dich khéng xay ra qua trinh tao
phrc hydroxo cta ion Cu*, pH dung dich do dwoc 1a 8, thé dién cuc

chuén cua dong la EC°u+/ = + 0,34 va H,S duwoc xem la mét dung

Cu

dich acid yéu hai chirc c6 hang sb phan ly acid 2 nac lan lwot la: 10~

710~ *2%° Tinh ndng d6 [Cu"] tai thdi diém can bang sau khi pha trén

Giai
Cac ban phan rng Oxy hoa khu:
MnO, +8H" +5.e = Mn*" + 4 H,0 E? =1,51(v)
ClO; +6H" +6e=CIl + 3H,0 E2 = 1,45(V)

Dé phan (rng xay ra thi AE > 0 ma v&i pH = 0 thi [H] = 1N

Nén E' - E? = 151-1,45 = + 0,06 twong (rng v&i chiéu cla

phan &ng:
6 MNO, + 5CI" + 18 H"* = 6 Mn** + 5CIO; + 9 H,O

6.5.(E-E)

Ap dung tinh hdng s6 can bang: Keg =10 °%° =10°%"

Xét qua trinh dién ly: AgNO; — Ag™ + NO3

Nén phan trng dién hoa xay ra gitra Ag* va Cu la:
2Ag"+Cu=—=2Ag ! +Cu*

Néng do ban ddu  : 0,01 0
Néng dé can bang: 0,01 — x X
. X
Ta co: Keg =
“® 7 0,01-x

Mat khac theo hé qua tir phwong trinh Nernst:

m.n.AE 2.1.(0,8-0,34)

Keg =10 %% =10 %% =10 -15,6

Do do:

. 100 = x=2,071.10"°

Vay: [Cu** ]= 2,071.10"°*M va[Ag'] = 5,858. 10 *M
Phan trng chuan do:

Ce™ + 1e = Cce* ES = 144() (1)
Fe¥* + le = Fe* E2 =0,68 (v) (2)
Fe?* + Ce* = Fe® +Ce*
Khi chudn do: [Fe?*]+ [Fe?* JPhanns = [ e " = VoCo
V, +V
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vC
V, +V

[Ce*™ ]+ [Ce™ P9 = [Fe ' =

= F: Cong thirc tbng quat sé la:

V, +V

(Ce™]- [Fe™ D) e

= F-1 (3)

Trwédc xa diém twong dwong: [Ce* 1~ 0

3+
[Fe . —068+0059I9LF

(3) © E = AE + 0,059 Ig

Tai diém twong dwong: F = 1va [Fe2+] = [Ce™]
Ey = 144+0,68 _ 1,06
2
Sau xa diém twong dwong: [Fe** ]~ 0
(3) E=1,44+ 0,059 g (F - 1)

4. Phan (rng phéng dién clia cac ion: Cu* + e — Cu**
Nén theo phwong trinh Nernst:
Eca= E, + 2099 = 0,34 + 0,059 Ig [CU']

o,
Thé do dworc trong dung dich la:
Ecg = Edo + Echuan= - 0,906 + 0,247 = - 0,659(V)
Do d6: [Cu®] = 10~ 1948,

HUONG DAN GIAI CAC BAI TAP BAI 9

1. Viét cong thirc tinh pMg khi chuan d& Vo (ml) dung dich Mg* Cy"

bang V (ml) dung dich EDTA CM trong céac trwéng hop sau:

a) Tbéng quat khi chuan d6

b) Trwdc xa diém twong dwong

c) Taidiém twong dwong

d) Sau xa diém twong dwong

Gia st rang Mg c6 kha nang tao phirc véi EDTA va hydroxyt, EDTA

la acid da chirc phan ly bén nac, hang s bén diéu kién cta phic gitta M

va EDTA lon.

2. Huat 5mL dung dich mau (cé chra ion AI** ) cung v&i 10 mL dung
dich chuan EDTA 0,1N thém 3 giot chi thi Bromcresol luc vao cung
mot erlen, réi chinh dung dich pha tron vé pH = 5-6 bang céach cho
NH,OH vao dén khi dung dich ¢c6 mau xanh. Thém tiép 2mL dung
dich dém pH = 5,5. Bun nhe khodng 60 - 80°C, rdi lai thém 2 mL
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dém pH = 5,5 + 1 giot chi thi Xylenon da cam (lam 4 m&u trong cac
binh nén loai 250mL). Chuan dd bang dung dich Zn** 0,1N (chuan
néng) cho dén khi dung dich chuyén t» xanh sang vang thi do dwoc
thé tich dung dich Zn** 1a Vo(mL), theo két qua:
Mau so 1 2 3 4
Vo(mL) | 9,8 9,7 9,7 9,6
V&i do tin cdy 95% hay tinh ham lwong g / L cuda ion AI** ¢6 trong
mau ban dau.

Sé thi 2 3 4 5 6 7 8 9 10
nghiém
t 12,7 | 4,3 [ 3,18 2,78 | 2,57 | 2,45 | 2,37 | 2,31 | 2,23
Q 1,22 10,94 0,77 | 0,64 | 0,56 | 0,51 | 0,47 | 0,44 | 0,41
Gia st cac dung dich déu co khdi lwong riéng d = 1 g/mL
Giai

1. Theo d& cho: Mg?* (ki hiéu M) chi cé kha nang tao phtrc véi EDTA
(ki hiéu Y) ma khéng c6 cac qua trinh phu nhw hydroxo, hydrua...
do hang s bén diéu kién cta phirc nay kha 1&n, nén cach gidi bod
qua cac qua trinh phu nay.

Phwong trinh chudn d6: M + Y = MY B @

VOCO
2
V, +V @)

Khi tién hanh chuan d6: [M] + [M]p, = [Mlog =

VC

]+ Vo= Vo= o

3)

V.C
VoG,

v, C,

Dat

= F: Phwong trinh tdng quat dinh phan chuan dé 1a:

@([M]_v0+v_[M])v0+v_1_F )
B.IM] VeCy

Trwéc xa diém twong duwong: Gia s [Y] << [M]
VOCO

[M]:(l'F)m

Tai diém twong duwong: (F = 1)
VoCo -

B.IMI* + [M] - =

Tai sau xa diém twong dwong: [M] << [Y]
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V,C
v, v M V,C
B)e L—— = (F-1) 070
B.[M] V, +V
2. Taco: sb6 dwong lwong cta AlI** = sb duwong lwong ctia EDTA phan
ing = sb dwong lwong cla EDTA ban dau — sé dwong lwong cua
EDTA dw = sb duwong lwong cla EDTA ba dau - sé dwong lwong
cta Zn?"*

& 5.Cy=(10-Vy). 0,1 Cy = (10 - Vo). %’1. Vo = 0,02. (10 - Vo).

Va khéi lwong cta AI** trong mau la CV.V(L). D = CN.V(L). %

CVM_ C,527 _
Z\' 3.5

(Trong d6 V va V'’ 1an lwot 13 thé tich dwoc chudn va mau ban dau
tinh theo Lit)

— Ham lwong g/L clta AI** = 9. C,.

Nén:
MA&u sb 1 2 3 4
C,. 103 4 6 6 8
Hamlwong g/L  36.10°% 54.10°° 54.10°3 72.10°°8
V&iy =95%, n=4thi: Q4 =0,77 va t=3,18
A ea 0,072 — 0,054
Kiém tra sai sb thd bao: C, (1) = ———=—"""=0,5 < Qi
iem tra sai soO thé bao: C, (1) 0072 —0036 Qv
0,054 — 0,036
Cy(2) = —————""=0,5< Q.
«(2) 0072 —0036 O < Qo
Vay day sd nay khéng cé sai sb thé bao, hay day sé thuwc nghiém
dwoc tinh
Sé liéu thu duoc:
Ham lwgng AI** TBinh = 0,054 (g/L)
Phuong sai m&u = 0,014687 = ¢ = =2 = 100014087 _ () 45337

Jn Ja
Vay ham lvong (g/L) ctia AI** = 0,054 + 0,023
Hay 0,031 (g/L)< Ham lwong AI** < 0,077 (g/L)
HUONG DAN GIAI CAC BAI TAP BAI 10:
1. Hoa tan 1(g) mét loai quéng thanh dung dich (A) chira Fe®*". Hai can
dung bao nhiéu ml dung dich NH3 1,19% (d = 0,99 g/ml) dé két tda
hoan toan lwgng Fe*'. Biét trong quing co6 chira dén 10% Fe.
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2. Dinh lwvong ham lwong NaCl c6 trong mudi &n theo phwong phap
Mohr: Can 0,8849g mubdi an c6 do tinh khiét 99,5 %, dem hoa tan
bang nwédc cat néng dén khi thu dwoc dung dich 100 ml. Hat 5 ml
dung dich mau cho vao cbc tam giac cung véi 5 giot hdn hop chi thi
(gdm 4,2 g K,CrO, + 0,7g K,Cr,0; pha trong 100 ml nwéc cat) va
thém 3 giot hé tinh bét, réi dinh mc dén 100ml. Tién hanh chuan do
bang AgNO; 0,1N cho dén khi xuét hién tia c6 mau cam nhat thi
tbn hét 5,76ml dung dich AgNOs;. Tinh khéi lwong NaCl cé trong
mudi &n ban dau.

Giai
1. Ta c6 khdi lwong Fe cé trong quing = khéi lwong Fe** = 1. 10% =
0,1(9)

— sb mol ciia Fe®* = 2%
56
Phan (rng tao tlia: Fe* + 3 NHz+ 3 H,0 = Fe(OH); + 3 NH,*
N&n: 3. sé mol clia Fe® = sé mol ciia NH; < 3. 2% = V099119
56 100.17

= 7,73(ml)

2. So doé phan tich:
Mudi &n — dung dich (1) — dung dich (2) — dung dich (3) — AgCl
0,8849(g) 100mL 5mL 100m L
(99,5%)

Tai dung dich (3) cé:
sb6 dwong lwong gam ClI” = s dwong lwong gam Ag*
=5,67.0,1. 10°
Nén khéi lwong NaCl trong dung dich (1) 1a:
04 100.100. 58,5.100
5 0,8849 .99,5

5,76. 1 =76,54%
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BAI GIAI CAC BAI TAP MO’ RONG VA NANG CAO

Cau 1: Tinh pH cuta cac dung dich sau:
a) Metilamin 0.1M c6 pK, = 3.36
b) Acid Lactic C,HsOCOOH 0.2M va Kalilactat C,HsOCOOK 0.2M cé
pKa = 3.36.
Giai
a) Metilamin l1a mét baz yéu cho nén ta ap dung céng thirc sau:
[OH]= JK,C, =10%'® = pOH = 2,18 & pH = 11,82
HAn hop axit lactic va Kalilactat 1a mét hén hop dung dich dém axit,
C 0.2
én: pH=pK, -lg—=2=3.36-1g— =3.36
nen: pR = pK, gC 90-2

b
Cau 2: Tinh d6 tan cia CaC,0, trong dung dich (NH,;),C,04 0.5M so sanh véi
dd tan clia né trong nwéc. Biét Teaczos = 2,3.10°°.
Giai
Trong nwoc:  S=42,3.10° =4,8.10°mol /L
Trong dung dich (NH,4),C,0,4 0,5M:
T 2310°
C. 05
b6 tan cia CaC,0, trong dung dich (NH,),C,0, 0,5M nhdé hon
10000 1an so v&i dd tan ctia né trong nwéec.
Cau 3: Hoa tan 0.2486g K,Cr,O- tinh khiét thanh 500ml dung dich chuan
K,Cr,O;. Hut 20.00ml dung dich nay, thém mét lwong nhat dinh HCI va Kl
thich hop réi chuan dd bang 20.05ml Na,S,05. Tinh néng dd dwong lwong
ctia dung dich Na,S,05va dd chuan cta dung dich d6?
Giai
Chuén d6 Na,S,0; theo cach trén & chuan d6 thé. Do dé sé dwong
lwong S,03% bang sb dwong lwong Cr,0,%, va:
D(K,Cr,07) = M(K,Cr,07)/6 = 294/6; D(Na,S,03) = M(Na,S,03)/1 = 158
0.2486 x 6

C.(K,Cr,0,)=—=""""" —0.0101N
v (KCRO;) 294 % 0.5

=4,6.10 °mol /L

0.0101x 20.00
C,(Na,S,0,) = =0.01IN
v (N&,S,0;) 20.05
T(Na28203) =Cn (Na28203).10'3D(Na28203) =

= 0.01x 10°x 158 = 0.00158 g/mL
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Cau 4: Mét mau Sud can nang 0.9210g, dwoc pha lodng thanh 250ml dung
dich. Hut ra 50mL dung dich nay dem chuén dd bang dung dich HCI 0.1042N,
thi thé tich HCI tiéu ton la:

- Néu dung chi thi PP Vg = 20.50ml

- Néu dung chi thi MO Vg = 21.30ml

Xac dinh ham lwong cac thanh phan trong mau ban dau

Giai

Néu mau ban diu chi chira NaOH thi thé tich dung dich HCI dung dé
chuan do vai chi thi PP (V1) hay véi chi thi MO (V,) phai nhw nhau (khdng tinh
dén sy chénh léch thé tich do sai s6 chuan dd). Sw chénh léch dang ké gitra
V, v6i V, cho thdy mau NaOH ban dau da bj Carbonat héa, tirc dung dich
dem phan tich chira hédn hop NaOH + Na,COs.

Thé tich dung dich HCI dung chudn d6 NaOH = (2V, — V,) mL

Thé tich dung dich HCI dung chuén d6 Na,CO3; = 2(V, — V;) mL

250 100

%NaOH = 2.20,50-21,30 .0,1042.10°.=—.———.40=89,15%
25 '0,9210

%Na,CO, =2 21,30-20,50 .0,1042.10°°. 250 100 _ 106 =9,59%
25 0,9210 2

CAU 5: Néng dd can bang ctia NH; trong 100ml dung dich chira 10 mol két
tia AgCl phai la bao nhiéu dé hoa tan lwong két tha. Tich sb tan cla AgCl
Tager = 107 va phirc cla Ag® va NH; c6 logarit hang sb bén tbng cong lan
lwot & 2 néc la 3,22 va 7,24,
Giai

Néu 10 mol két tia AgCl tan hét trong 100ml dung dich, thi ndng do
can bang cua ion clorua va tdng ndng d6 can bang cac dang tén tai cia ion
bac la 0,1M.

Vi g, Ion hon g, 1a 100 lan, nén khi da hoa tan hét lwgng két tua
AgCl; dang ton tai chl yéu cta ion bac trong dung dich la phirc cé sb phéi tri
cao nhét: [Ag(NH3)z]". Ma [Ag™] [CI] = Taga = 10°7° = [Ag"]= 10°°/ | =10

10
8,75

AgQ[NH.),
Ma g, = LINR)] -y grae iy = 100255 = 1,8
[Ag™1[NH,]
CAU 6: BDem chuan 50ml dung dich HCI 0,05M bang V(ml) dung dich NaOH
0,1M.

a) Tinh gia tri pH cta dung dich chuan dwoc khi V(ml) Ian lwot la: O -
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b)

10- 20 - 24,9 - 25 - 25,1 - 26 - 30 (ml)
Vé duworng chun dod (pH - Vml dung dich NaOH) &rng v&i cac gia tri
pH vira tim dwoc & cau a.
Xac dinh buwéc nhady chuén d6 véi sai s6 0,2%.
Giai
Phwong trinh phan rng: HCI + NaOH — NaCl + H,0
50.0,05

Tai diém twong duwong: V = =25 (mL)

Tai V = 0: dung dich chi ¢c6 HCI phan ly manh nén pH cua dung dich
la pH ctia acid nay: pH = -IgC, = -1g0,05= 1,3
Tai V = 10: dung dich gédm NaCl va HCI dw = [H*] dung dich = [H"]uq

+ ~ + 50.0,05-10.0,1 .
- [H']phan ang, N€N: [H7] = 50110 = 0,025 = pH dung dich = 1,6
Tai V = 20: [H] = 220052200L1_ 214 19-3 - pH dung dich =
50+ 20
215
Tai V=240 [H]= X005=24901_ 5y 44-4

50+249
= pH dung dich = 3,87
Tai V=25:[H']=[OH]=10"" = pH dung dich=7
Tai V = 25,1: dung dich gém NaCl va NaOH duv = pH dung dich =
pH (NaOH duw)

Ma [OH] = [OHbd - [OH]phan wng = 20170005 _ 4 33 14-4
251+ 50

— pOH = 3,88 = pH = 14 - pOH = 10,12

Tai V = 26: [OH] = [OH]bd - [OHJphén Gng =201-50005_
26+50
1,315. 103
— pOH=2,88 = pH= 14-pOH = 11,12
Tai V = 30: [OH] = [OH]bd - [OH]phan tng = 30'050‘ 55060105 = 6,25.
J’_

1073

=>pOH=2,2 = pH= 14-pOH=11,8

Sai s6 chuan dd 1a + 0,2%, nghia |a lwong NaOH cho vao dung dich
sé& thiéu ( - 0,2%) hoac thtra (+ 0,2%) so v6&i lwong acid HCI tai sat
diém twong dwong, do do:
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V, +V

OHT - [H'). = 40,002
(0] - (. 2
-14
Hay (29 ). YoV~ 0,002
[H7] V,C,

< [H7? £ 6,67.10°°[H] - 107 =0 < pH = {4,176 ; 9,824}
Vay ApH = 4,176 + 9,824 hay buéc nhdy chuédn dé khodng 5,648
don vi pH
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DAP AN CAC PE THI - BE KIEM TRA GIOI THIEU

DAP AN PE SO 1
Cau 1: 2 diém
a.(1d) Tron 29.90ml dung dich axit pyridinecarboxylic ¢4 néng do
0.020M v&i 20.00ml dung dich KOH ¢6 néng dd 0.023M.
Phan (rng xay ra khi trén:
CsH4NCOOH + KOH = CsH/,NCOOK + H,0
Sé mol clia cac chat trwde khi phan tng:
N,;=29.90x0.020 =0.598mmol; n,= 20.00 X 0.023=0.460mmol
- sb mol clia axit pyridinecacboxylic dw |a:
0.598 — 0.460=0.138mmol
— [CsH4sNCOOH]4,=0.138/49.9 = 2.77 X 10°M
s6 mol clia CsH,NCOOK tao thanh 0.460mmol
— [CsH4,NCOOK]=0.460/49.9=9.22 X 10*M
Dung dich sau phan rng la dung dich dém:
pH=pK, -Ig[CsH4sNCOOH]4,/[CsHsNCOOK]
=5.3-1g(2.77%x10°9.22x107)=5.82
b.(1d) Tron 29.90ml dung dich axit pyridinecarboxylic c6 néng d6 0.020M
v&i 26.00ml dung dich KOH cé ndng d6 0.023M.
Phan &ng xay ra khi tron: CsH;NCOOH + KOH - CsH,;NCOOK +
H,O
S mol cla cac chét trwdc khi phan ng:
N,;=29.90x0.020 =0.598mmol; n,= 26.00 X 0.023=0.598mmol
= s6 mol cla axit pyridinecacboxylic bang véi sé mol ctia KOH
— pH ctia dung dich phu thudc vao lwong mudi CsH,NCOOK c6 tinh
bazo yéu tao thanh = [CsH,NCOOK]=0.598/55.9=0.011M
pOH = %2(pKy-1gCy,) = ¥2(8.7-1g0.011)=5.33 = pH=14-5.33=8.67
Cau 2: 1 diém
a.(0.5d) 1L dung dich Fe? 50ppm
&x@xm’e =50 ><1OOO><&><@><1O’6 =0.3507g
P 56 99.8

pha

m= Cppm ><Vph X

a

b.(0.5d) 500mL dung dich Fe?* 0.1N (dung lam chat chuan cho phan trng
oxy hoéa khtp)

m=Cy xV. xDx 20 _0.1x05x322, 190 _16 48304
P P 1 998
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Cau 3: 2 diém

Hé sb chuyén K = M _ Meacos _ 100
Mdc I\/ICaO 56

Khéi lwgng mau can: a = 23.4560 — 23.1024 = 0.35369
Khéi lwgng dang can: m = 23.2260 — 23.1024 = 0.1236g

%CaCO, = K x F x 1 100 =1.7857 xLx géggg
a .

=1.7857

x100 =62.42%

Cau 4: 3 diém

a.(1d) Tinh khodng bwédc nhay pH cla phép chudn (ng véi thé tich cla
chét chuan la 9.99ml va 10.01ml?
Khi V = 9.99ml ta ap dung céng thtre tinh:
(] (CV) i —(CV) oy 0.1x10-0.1x9.99

= =510°M —pH=4.3
VHCI +VNaOH 1999

Khi V = 10.01ml ta ap dung cdng thirc tinh:

[OH 1= (cv\)/NaOH ~(CV)ua _ 0.1A001-01x10 g0 ot g7
HCI +VNaOH 2001

Vay khoang buwéc nhay pH = (4.3 + 9.7)
b.(1d) Chon chét chi thj nao trong sé céac chi thi sau day véi sai sé khéng
qua 0.1%: phenolphtalein (pT=9); metyl d6 (pT=5); metyl cam
(pT=4). Tinh sai sb chi thi khi str dung chét chi thi da chon?
Dwa vao khodng buéc nhdy pH = (4.3 + 9.7) ta chon dwoc 2 chét chi
thi
V6&i pT=5 khi dung chét chi thi nay s& méc sai s6 am
10°°T x +V 10° x (10+10
(é\:/\7§IHC, o) 100 10(xo.1 !
V&i pT=9 khi dung chét chi thi nay s& méac sai sé dwong
107" X (Vi +Viaon) 100+ 1079 x (10 +10)
(CV) 10x0.1
c. (1d) Néu tién trinh chuan d6 chuan dwoc 7ml HCI thi pH cta dung
dich trong binh chuén Itc nay |1a bao nhiéu?
Néu chuan dwgc 7ml HCI thi ltc nay chwa dat diém twong dwong
khi d6 ap dung cdéng thirec sau:

(H]= ke = (VDo _ 01x10=00x7 _ 510601y iy = 1 75
VHC| +VNaOH 17

%S =— %100 =-0.02%

%S =+ %100 =+0.02%

Cau 5: 2 diém
a. (1d) Giai thich va viét cac phan rng xay ra?
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& pH=2 Fe* dwoc chuan tryc tiép bang EDTA vé&i chi thi
sunfosalixilic, trong diéu kién dé Al** khéng gay anh huéng.

Fe** + Ind S Felnd®”

Fe’ + HyY* S FeY + 2H"

H,Y* + Felnd®* S FeY + Ind

& pH=5 ngudi ta dung ky thuat chudn d6 ngwoc (do AlI** phan &ng
cham véi EDTA) bang cach cho dw chinh xac mét lwong EDTA tiéu
chudn, sau dé chuan lwong EDTA duv bang dung dich Zn** tiéu
chuén v&i chi thi xylenol da cam, trong diéu kién d6 Fe®" van ton tai
dwéi dang phirc chat FeY

AP+ HyY” S AIY + 2HY

HoY? + Zn®™ S ZnY? + 2H"

Zn** + HInd* 5 Znind® + H*

b. (1d) Tinh ndng dd mol/L ctia mdi ion c¢é trong dung dich mau ban

dau?
& pH=2: ta co C,,, = (EV)eom _ 0040162961 _ ;) 5570,
50 50
o pH=5:ta co
Cor = (CV)EDTAS—O (CV),p. _ 0.04016x50 —5(()).03228><19.03  0.02787TM

DAP AN DE SO 2
Cau 1: 2 diém
Khi khéng c6 Kl thi thé oxy héa cla cép Cu?/Cu’ (rng v&i phwong trinh:
Cu™ +1e S Cu’
DPuoc xac dinh bang cdng thirc:
E=E’cuz+cust 0.0591g[Cu?*/Cu] trong d6 E°cu24/cu+=0.170V (0.5d)
Khi c6 Kl lam két tGa Cul thi thé oxy hoéa cla cdp Cu®/Cu* &¥ng voi
phwong trinh phan rng: Cu* + I + 1e” S Cull (0.5d)
DPuoc xac dinh bang cdng thirc:
E = E° + 0.059Ig[Cu?"][I']
Trong d6 E? 1a thé oxy hda khir tiéu chuan didu kién:
E = E khi [Cu®'][I1=1 (1)
TacOCu™ + IS Cull cOT=[CU™[IT  (2) (0.5d)
ttr (1) va (2) ta suy ra: [Cu®*)/[Cu'=L/T
Vay:
E® = E%yowcus + 0.0591g(1/T) = 0.170 + 0.0591g10* = 0.878V (0.5d)
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Cau 2: 1 diém

a. 1L dung dich K,Cr,0; 0.1N (dung lam chat chuan oxy héa trong moi
trwong axit) (0.5d)
mM=Cy XV, x Dx@ = O.lxlx&x@ =29.4589¢
P 1 9938
b.  500mL dung dich K,Cr,O; 5% (0.5d)
m=C%xV,, x&x%xloz =5x500 x 10% x107% = 25.0501g
pha )
Cau 3: 2 diém

Hé sb chuyén: K =

My _ 2Mugo _ 2540 _ ) 550
222

dc M Mg, P,0,

Phan trdm cta MgO

9%MgO = K x F x %100 = 0.3604 x =2 x
a

250 0.1278

x100 =22.88%
25 2.0132

Cau 4: 3 diém
a. (2d) Tinh pH va vé dwong dinh phan tai cac diém khi thé tich chét

VNaonml
pH

chuan HCI la: 0.00ml; 5.00ml; 9.00ml; 9.99ml; 10.00ml; 10.01ml;
12.00ml; 15.00ml.

Phwong trinh chuin d&: HCI + NaOH = NaCl + H,0

Truéc diém twong dwong pH trong binh chudn dworc tinh theo cong
thure:

[H*]= (CV)HCI _(CV)NaOH (0.56)
VHCl +VNaOH
Sau diém twong dwong pH trong binh chudn dwoc tinh theo cong
thirc:

[OH 7] — (CV)NaOH — (CV)HCI (0.5d)
VHCI +VNaOH

Tai diém twong dwong pH=7

Ap dung coéng thire tinh trén ta th dwoc két qua sau: (0.5d)

0.00 5.00 9.00 9.99 10.00 10.01 12.00 15,00
2.00 2.48 3.28 5.30 7.00 8.70 10.95 11.30

DPuwdng dinh phan dwoc vé nhuw sau: (0.5d)
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pH

V(mL)

5 1 1 20

b. (0.5d) Chon chét chi thi nao trong sé cac chi thi sau day (pT=9; pT=6.5;
pT=5; pT=4) v&i sai s6 khong qua 0.1%.
Vi sai s6 khdng qua 0.1% tlrc 1a &wng v&i thé tich chat chuan &
trwdc diém twong dwong la 9.99mL va sau diém twong dwong la
10.01mL. Khi d6 khoang bu&c nhay pH sé la: 5.30 — 8.70, nhw vay
ta chon pT =6.5.

c. (0.5d) Néu tién trinh chuin dé chuan dwoc 19ml HCI thi pH cla dung
dich trong binh chuén ltc nay |1a bao nhiéu?
Néu chuan dwoc 19ml HCI thi ldc nay da vwot qua diém twong
dwong khi dé ap dung cong thire sau:

[(OH ]- (CV)uaor =~ (CV)yer _19x0.01-10x0.01 203y,
Vier +Vyaon 19+10
— pH=11.49
Cau 5: 2 diém
a. (1d) Viét cac phan &ng xay ra trong qua trinh phan tich trén?
TN 1:

Fe®* + Ag 5 Fe® + Ag*
6Fe®" + Cr,0, + 14H" 5 6Fe® + 2Cr** + 7H,0
TN 2:
Fe®* + Ag 5 Fe® + Ag*
TiO* + Ag + 2H" S Ti** + Ag* + H,O
6Fe®" + Cr,0,* + 14H" 5 6Fe® + 2Cr** + 7H,0
6TiO* + Cr,0,> + 26H" 5 6Ti*" + 2Cr** + 13H,0
b. (1d) Tinh s mg sét va titan cé trong dung dich ban dau?
TN 1: Ta xac dinh dwgc ham lwong Fe
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Ta c6 mg(Fe) = (CV), pers0r X Dre X % = 0.05x 25.50 x 56 x% = 285.60mg

TN 2: Ta xac dinh dwoc tdng titan va sét
Tacon'yi=n't—N'ge = (CV)1 = (CV)re
= 0.05x40.25 — 0.05%25.50 = 0.7375

mg(Ti) =n, x Dy, x% =0.7375x47.9% % =141.31mg

DAP AN DE SO 3
Cau 1: 2 diém
a. Trong nwédc nguyén chat (1d)
BaSO, S Ba* + SO~

SBaSO4:«,iBaSOA =10 =10°M
CaS0, S5 Ca*" + SO~
Scasos= ﬁca304 =10° =102°M =3.16x10°M

b. Trong dung dich c6 chira 0.01M Na,SO,4 (14)
BaSO, 5 Ba®" + SO~
Na,SO, — 2Na* + SO,

— Toasos zﬁ =10°M

c, 10

CaSO, 5 Ca* + SO~

Na,SO, — 2Na* + SO,

5= Tesos _10° 105y,
c, 1072

Cau 2: 1 diém
a. 1L dung dich EDTA 0.1N (0.5d)

m=Cy xV,,, xD x% =0.1x1x 372.24 X 18(:3 =18.6493¢g

b. 500mL dung dich EDTA 0.1M (0.5d)

m=C,, xV,, xM x% =0.1x0.5x372.24 x ;g% —~18.6493g

Cau 3: 2 diém
M, 32

Hé s chuyén: K = My _ =>2-0.3333
I\/Idc MCuS 96

Phan tram clta S

%S = K x F x ™ %100 = 0.3333x 29872
a 1.0000

x100 =2.91%
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Cau 4: 3 diém
a. Tinh khodng bwdc nhdy pH cla phép chuin &ng véi thé tich cua
chéat chudn NaOH 1a 9.99ml va 10.01ml? (1d)
Khi V =9.99ml ta ap dung céng thire tinh:
[OH ] (CV) oo —(CV)yy  0.1x10-0.1x9.99

= =5.10°M —pH=9.7
V.o +Viaon 19.99

Khi V = 10.01ml ta ap dung céng thire tinh:
(CV),q —(CV)yoy  0.1x10.01—0.1x10

[H']= = =510°M —pH=4.3
VHCI +VNaOH 20.01

Vay khoang buéc nhay pH = (9.7 + 4.3)

b. Chon chat chi thi ndo trong sb cac chi thj sau day véi sai sbé khoéng
qua 0.1%: phenolphtalein (pT=9); metyl dé (pT=5); metyl cam
(pT=4). Tinh sai sb chi thi khi str dung chat chi thi da chon? (1d)

Dwa vao khodng buéc nhdy pH = (4.3 + 9.7) ta chon dwoc 2 chét chi
thi pT=5 va pT=9.
V6&i pT=5 khi dung chét chi thi nay s& méc sai s6 dwong

10™"" x (Vo +Vawon) 99— , 10 (10+10)

(CV) o 10x0.1

%S =+ %100 =+0.02%

V6&i pT=9 khi dung chét chi thi nay s& méc sai s6 am
1077 X (Vier +Vieon) | 19— 107 x(10+10)
(CV) veons 10x0.1

%S =— %100 =-0.02%

c. Néu tién trinh chuadn d& chuan dirtng & pH=12 thi phai thém bao
nhiéu ml dung dich chudn HCI ni¥a thi dat diém twong dwong? (1d)
Tai pH=12 = [OH] =10°M = dang & thoi diém trwdc diém twong
dwong ta c6 cdng thire tinh pH trwéc diém twong dwong nhw sau:
[OH = (CV)yaon —(CV) ey

VHCI +VNaOH
V. (CV) eon —[OH:].VNaOH _ O.1><10—10:z s (VP
Cua +[OH] 0.1+10
Do d6 can phai thém 10.00 — 8.18 = 1.82mL thi dat diém twong
dwong
Cau 5: 2 diém

a. Tinh khéi lwong phan tir ctia HA (0.54)
Goi M 1a khéi lwong phan tir ctia HA va K, 1a hang sb phan ly cla
chang
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Nong dé ban dau cla HA la: Cya= 1.2500 X_lggo

Khi chuan 50ml HA bang dung dich NaOH 0.0900M thi hét 41.2ml

thi dat diém twong dwong — Cya= (CVS)(’)“aOH = 0.0goé)ox 412 =0.07416M

— M=337.2
b. Tinh hang sb phan ly cia axit HA (1d)
Tai thdi diém pH=4.3 dung dich 1a dung dich dém

oH=pK, — 1gC./C, v&i C, = [HA] = EVm=CVwor . ¢ = [A] =

VT
(CV)NaOH
VT
 pK. = pH +Ig (CV)ua = (CV)uaon — 4 3 4 . 0.07416 x 50 —8.24 x 0.0900

(CV) naon 8.24 % 0.0900

=4.3+0.6=4.9 > K,=1.25x10"
c. Tinh pH & diém twong dwong cta qua trinh chuan d6 (0.5d)
Phan trng chuan d6: HA + NaOH = NaA + H,0
Tai diém twong dwong pH cua dung dich phu thuéc vao mudi NaA
c6 tinh bazo yéu
Cong thire tinh pH cia mét bazo yéu: pOH = Ya(pK,, — IgCy)
Trong do pKy = 14 — pK,; =14 - 4.9 = 9.1,
Cy = [NaA] = 41.20x0.0900 — 0.0407M
50+41.20
Vay pOH = 72(9.1 —1g0.0407) =5.25 - pH =14 - 5.25=8.75
DAP AN DE SO 4
Cau 1: (2 diém)
Mot dung dich chira ddng thoi cac ion sau: Mn?*, Ag*, Zn 2" AI**, Fe*,
hay:
1. V& so d6 dang nhanh cay dé phan tich hé théng cac ion nay.
2. Viét cac phwong trinh phan (rng minh hoa céac hién twong da néu.
Giai
1. Xay dwng quy trinh phan tich theo dang nhanh cay:
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Dung dich ban dau

+HCI, Iy tim
Tia tréng (1) dung dich loc
| +H,50, / GHOH
. | + Hy2 58, loc ndng 1(
Tdatring  dungdich loc T(ﬁgétjrang . Qﬂ;élg dich loc
2
N (0%) +NaOH
@ | l@)
Tga dichloc dich loo +HND3
{ bé) l+ HCl _ |+N|—|3 +Nagc03 ‘+N|—|3
Tda tring @) 1( |
(Nhan bigt Ag*) Tdawdng(®  dungdich loc ) Tua Dich loc
+HC + Cl o
+Alizarins  (p [tNagS [+ NH, (bd)
Maugs (B Tua tréing 1 |
(Nhan bi€t AFY) (Mhan biét zﬁrHTrEa dich loc
3
+NH4SCNf o) +‘I“'H43'291 (10)

Mau dd

iy Tha hing
hén bi€tFe
(Hinz 4j|;Nhan bit Mt )

2. Cac phan &rng xay ra:
Ag" + ClI- — AgCl | (trdng)
AgCl + 2 NH; = [Ag(NH,),]" + CI-
[Ag(NH3),]" + 2 HY == AgCI | + 2NH," - Nhan biét Ag"
Fe* + 3 OH — Fe(OH); {
Mn* + 2 OH" == Mn(OH), {
AP + 3 NH; + 3 H,O0 = AI(OH);3 | + 3 NH,".
Al(OH); + 3H" = AI** + 3 H,0
APt + Alizarin —— phtrc dé cta AI** - Nhan biét AI**
Zn** + S = ZnS | (trdng) - Nhan biét zn*
Mn(OH), + NH,Cl = 2 MnCl, + 2 NH,OH
Fe(OH); + 3H" — Fe** + 3 H,0
Fe®* + SCN' = Fe(SCN); ! (d3) - Nhan biét Fe**
MnCl, + (NH4),S =— MnS | + 2 NH,CI - Nhan biét Mn?*

Cau 2: (2 diém)

1. Tinh khéi lwong tinh thé ran (NH,),Fe(S0.),.6H,0 (M=392 dvC) 98%
can can theo ly thuyét d& pha dwoc 200(mL) dung dich (SO.%)
10ppm (khdi lwong riéng la d=1,02 g/mL). Gid st trong dung dich
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dién ly hoan toan va khéng c6 cac qué trinh khac
2. Pha 200(mL) dung dich KMnO, 0,05N tw tinh thé rdn KMnO,
(M=158dvC) c6 db tinh khiét (97%).
Giai

M -4 4
re 107 50010.1,02. 39210

1. Ap dung céng thr'c m =V.C.d. =
M, P 2.96.98

a.

42,5.10* (g) = 0,0043(g)
2. Vi dung dich KMnO, chi dwgc pha trong méi trwdng acid hodc trung

V.C.M.(g)

tinh, nén: m =
z.p.10

Déi v&i méi trwdng acid:
m = V.C.M._ 200.0,05.158.

= ~ 0,3258
2.p.10 5.97.10 @

DPéi véi méi trwdng trung tinh hodc baz:
m = V.C.M.: 200.0,05.158.
2.p.10 3.97.10
Cau 3: (2 diém)

DPé xac dinh ham lwong Al** cé trong mdt mau quang Boxit, ngudi ta
tién hanh phwong phap phan tich khéi lwong mo(g) mau dd, va chuyén vé
dang Al(OH)s, sau d6 nung thanh Al,O; ndng m.(g), thi qua 5 |an thi nghiém
dwgc cac gia tri can nhw sau:

STN 1 2 3 4 5

mo(g) | 0,5124 | 0,5001 | 0,5204 | 0,5099 | 0,5112
m.(g) | 0,4981 | 0,4882 | 0,4996 | 0,4788 | 0,5019
Qua 5 lan thi nghiém trén, tim ham lvong % cta AlI** ¢c6 trong quéng,

~ 0,5429(g)

biét v&i xac xuét tin cay 0,95 thi:

STN (n=) 4 5 6 7
t 3,18 | 2,78 | 2,57 | 2,45
Q 0,77 | 0,64 | 0,56 | 0,51
Giai
So d6 chuyén hoa: Mau (Al) — AI(OH); — Al,Os
Nen: % AP =K. ™ 100 = 227 ™ 400-52,94 M
m, 27.2+16.3 m, m,
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Ta duoc két qua theo bang sau:

STN 1 2 3 4 5
Mo@) | 05124| 0,5001| 05204| 05099 05112
m1(Q) 0,4981| 0,4882 0,4996 0,4788 0,5019
% Al 51,4637 | 51,6814 50,8251 | 49,7122 | 51,9780

Xac dinh day s6 thuc:
49,7122 50,8251 51,4637 51,6814 51,9780

Ta c6: Q (51,9780) =

Q (51,6814)

Q (51,4637)

Q (50,8251)

51,9780 -51,6814

51,9780 — 49,7122

51,6814

- 51,4637

51,9780
51,4637

— 49,7122
—-50,8251

51,9780

—49,7122
50,8251 - 49,7122

51,9780

— 49,7122

Nén day sé liéu thu dwoc khdng cé sai sé thd bao
X ly s6 lieu ta dwoc két qua: GTTB ciia %AI** = 51,13208

Do léch chuan (S)

Gia tri sai s6 thébng ké € = +

Jn

0,8996667
t.S _ 2,78.0,8996667

J5

=0,1309 < Qlt=0,64

=0,096< QIt=0,64

=0,282< Qlt=0,64

= 0,491 < Qlt=0,64

=+1,118514

Do dé6 khoang tin cay (0,95) la: % Fe =51,13208 + 1,118514
Hay: 50,01% < %Al < 52,25%

Cau 4: 2 diém

Thiét 1ap cong thire tinh thé dién cuc E (v) khi chuan dd Vo (ml) dung dich

a) Toéng quat khi chuan d6
b) Trwdc xa diém twong duwong
c) Taidiém twong dwong

d) Sau xa diém twong duwong

Biét E°

Fe3* / Fe?*

Phan trng chuan dé:
Ce™ + 1e = ce*

Fe®* + 1e = Fe?

Fe?" + Ce* = Fe**

=+ 0,68 (v), Ege“/c;e?’* =+ 1,44(v)
Giai
E) = 1,44 (v)
Eg = 0,68 (V)

+ Ce

Fe?* Co" bang V (ml) dung dich Ce*" CN trong cac trwérng hop sau:

(1)
(2)
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Khi chuan do: [Fe®" ]+ [Fe?* JPhantng = [Fe?* P! = VoG
V, +V
[Ce4+] + [Ce4+ ]phén rng — [F82+ ]pt — VC
V, +V
Nén: [Ce™ - [Fe?]= T VoCo
V, +V
pat Y€ = F. o(ce*]- [Fe¥]) Y - Foq 3)
VO 0 OCO
Trudc xa diém twong dwong:
[Ce*]1~0: (3) & [Fe*] = (1-F) 1t
V, +V
Ma (2) [Fe?'] + [Fe® ]=[Fe? 1™ = Yolo
V, +V
3+
SFe*] = 1-F)(Fe¥] + [Fe¥ ) FE 1= F
Fe™'] = (L-F) (Fe™'] + [Fe" Do %=
[Fe*] _
Do do6: E = AE+0059Ig[ 068+0059Ig—F
e
Tai diém twong dwong: F = 1va [Fe* ] = [Ce™]
4+
Nén: E; = E° + 0,059 Ig Ece - B
3+
E, = E? +0,059Ig {Fe }— Eq
Do d6: E = w_ 1,06
Sau xa diém twong duong:
[Fe* ]=0: 3) = [Ce™]= (F- 1) (4)
0
Ma (1) [Ce™ ]+ [Ce* ]=[Ce™ ™
V,C
Fe®'] + [Fe® | = [Fe* ] P =00
[Fe'] + [Fe™'] = [Fe® 1" =72
4+ 4+
Nen: (4) o 8 1= F 1 Do do: E = AE+0059Ig[Ce ]
[Ce™] [Ce™]

Vay: E= 1,44+ 0,059 1g (F - 1)
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Cau 5: 2 diém
Cho 50mL dung dich CH;COOH 0,1M dwoc chun béi V (mL) dung dich
NaOH 0,1M

a) Hay xac dinh pH ctia dung dich thu dwoc khi chudn dung dich NaOH
véiV=0-25-49-499 -50-50,1-60 (mL), biét pk, = 10*7°
b) Khi chuan v&i V(NaOH) = 49,9 (mL) thi sai sé phép chuan la bao
nhiéu?
c) Tinh sai sb cho tirng chi thj sau, tv 6 nhan ra d& phép chuan dwoc
chinh xac, thi trong cac chi thi sau, chi thi nao nén dwoc s&r dung?
L . S bién d6i mau
Chat chi thi Khoang pH :
Dang acid Dang baz
Metyl vang 29-40 |bod vang
BromCresol luc | 3,8-5,4 |Vang Xanh bién
Clo phenol dé 4,8-6,4 |Vang bo
Alizarin 10-12 Vang Tim
Giai
a) Ap dung céng thire tinh:
+ a4y V.4V H” _
(H1-[oHD). g+ L =
V(mL) pH
0 2,88
10 4,16
25 4,76
40 5,36
49 6,45
49,9 7,46
50 8,73
50,1 10,00
60 11,96
75 12,30
b) Khi chuan d6 v&i V = 49,9(mL) thi pH dung dich la 7,46, nén:

[H'] = 107 va [OH] = 10°%*, nén:
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+ .o C,+C H”

S = (H1-[oH). e L
C.C, K,+[H"]
01+01 . 10 "%
01.01 10 %™ +10 "%

=~ -5,074.10° + 0,001949 = 0,001949 = 0,195%

&  S=(107%-10°%")

Chét chi thi Khoang pH | pT

Metyl vang 29-40 |3/45
BromCresol luc 38-54 |46
Clo phenol dé 48-6,4 |56
Alizarin 10-12 11

V&i MY: pT = 3,45 < [H'] = 10°*° va [OH] = 10"%°°, nén:
C.,+Cp, [H']

S = ([H']-[OHY). CC K. 1[H ']

01+01 N 10 "%
01.01 10 %™ +10 "

0,007096 + 0,001949 = 0,009045 = 0,9045%
V6&iB.C.L: pT=4,6 = [H'] =10 va[OH] = 10" nén:
C.+Cy, [H']

C.C, K,+[H']

(10-3,45 _ 10-10,55 )

xQ

S = (H-[OHD).

01+01 N 10"
01.01 10 %™ +10 "

= 0,000502 + 0,001949 = 0,002451 = 0,2451%

= (10*° - 10°%*)

V&i Clophenol dé: pT = 5,6 < [H] = 10°° va[OH] =10 nén:

s = (H1-10H]. e U

01+01 N 10"
01.01 10 %™ +10 "

=~ 0,000502 + 0,001949 = 0,002451 = 0,2451%
Véi Alizarin: pT = 11 < [H] = 10™ va[OH] =103, nén:
C,+Cy, [H']

C.C, K,+[H']

= (10>°-10%*)

S = (H-[OHY).
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_ aal 3,01+01 1077 5
=007 0 01 o pqg e 21949%
Do d6 co6 hai chi thi nén dwoc sir dung la Bromcrezol luc va clophenol do.
DAP AN BPE SO 5
Cau 1: 2 diém
M6t dung dich chira déng thdi cac ion sau: Mn*, Ag*, Cu*" AI**, Fe*,

hay:
1. V& so d6 dang nhanh cay dé phan tich hé thdng cac ion nay.
2. Viét cac phwong trinh phdn (rng cac hién twong da néu.
Giai
1. Xay dwng quy trinh phan tich theo dang nhanh cay:
Dung dich ban déu
+ HCIL ly éim
Tia trang (1) dung dich loc
| +H,50,/ GHOH
| + H{2 281, loc néng 1(
Thatdng  dungdich loc T?gétjrang +|—||:j;é:|]g e loo
2
§ (b3) +NadH
o | l'i*‘l'
Tga  dichloc dich loc +HND3
(b)) [+HO R ) +Nazcoa ‘ﬂ\wb
Tia tring () ! | |
(Nhan blEt"&'gI-:' Tia [["ﬁng':_ﬁ:l dung dich loc (8) TL'IE[ dlCh IOC
+HCI (b2) [+ NHC
+Alizarin S 4 +Na
Mauda (8 ], , ‘ (7
(Mhan bigt AP Tia dichloc . Dich loc
+HN, S Tua den
+NH, SCN 4 l +HNO (PO
MaL d! +dun sdi 11

inan bigtFéh[&wuaanhhTQEanﬁ (Dl\!ligrfuhigaguxa)nh

2. Cac phan trng xay ra:

Ag"+ ClI- = AgCl | (tréng)

AgCl + 2 NH; = [Ag(NH3),]" + CI”

[Ag(NH3),]" + 2 HY == AgCl | + 2NH," - Nhan biét Ag*

Fe** + 3 OH = Fe(OH); !

Mn?" + 2 OH == Mn(OH), !

Cu?* 2 OH = Cu(OH), |
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APP* + 3 NH3; + 3 H,0 == AI(OH);3 | + 3 NH,".

Al(OH); + 3H" = A* + 3 H,0

AIP* + Alizarin ——s phirc dé ctia AI** - Nhan biét AI**
Cu?" + S* — CuS | (den) - Nhan biét Zn**
Mn(OH), + NH,Cl = 2 MnCl, + 2 NH,OH

Fe(OH); + 3H* = Fe* + 3 H,0

Fe®* + SCN' = Fe(SCN); | (dd) - Nhan biét Fe**

MnCl, + (NH4),S =— MnS | + 2 NH,CI - Nhan biét Mn**

CuS+ 2H" —Cu* + H,S 1 - Nhan biét Cu**
Cau 2: 2 diém

1. Pha 1(L) dung dich K4[Fe(CN)g] 200ppm (d= 1,12 g/mL) ttr dung dich
K4[Fe(CN)g] 1% (do =1,24g/mL)

2. Tinh khéi lwong tinh thé rdn (NH,),Fe(S0,),.16H,0 (M=572 dvC)
97% dé pha dwoc 200(mL) dung dich (SO,*) 10ppm (khdi lwong
riéng la d=1,02 g/mL). Gia st trong dung dich dién ly hoan toan va
khdéng co6 cac qua trinh khac

Giai
CppmV.d

d,C”

1. Ap dung céng thirc pha ché dung dich: V, = 10 "4, thi thé

tich dung dich K4[Fe(CN)g] 1% can |4y la:

- 1000200112 ;-4 480645 16.10% ~ 18,06(mL)

0

124.1
2. Ap dung céng thirc:
M -4 a4
m=v.cd—2t 10 ~50010.1,02.22:19 < 626510 (g)
aM, p 2.96.98
~ 0,0063(q)

Cau 3: 2 diém

DPé xac dinh ham lwong Fe** c6 trong mot mau quéng Pyrit, nguoi ta
tién hanh phwong phap phan tich khéi lwong mo(g) mau dé, va chuyén vé
dang Fe(OH);, sau d6 nung thanh Fe,Os; ndng ms(g), thi qua 5 Ian thi nghiém
dwgc cac gia tri can nhw sau:
STN 1 2 3 4 5
mo(g) | 0,5124 | 0,5001 | 0,5204 | 0,5099 | 0,5112
m.(g) | 0,4981 | 0,4882 | 0,4996 | 0,4788 | 0,5019
Qua 5 lan thi nghiém trén, tim ham lvong % cta AlI®* ¢c6 trong quéng,
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biét v&i xac xuét tin cay 0,95 thi:

STN(h=) | 4 | 5 | 6 | 7
t 3,18 | 2,78 | 257 | 2,45
Q 0,77 | 0,64 | 0,56 | 0,51
Giai
So d6 chuyén hoa: Mau (Fe) - Fe(OH); — Fe,0;
Nen: % Fe* =K. ™ 100 = —22° ™ 400=07. ™
m, 5624163 m, my

Ta duoc két qua theo bang sau:

STN 1 2 3 4 5
Mo(Q) 0,5124 | 0,5001| 0,5204 0,5099 0,5112
m1(Q) 0,4981| 0,4882| 0,4996 0,4788 0,5019
% Fe | 68,0464 | 68,3343 | 67,2021 | 65,7305 | 68,7265
Xac dinh day s6 thwc:

65,7305 67,2021 68,0464 68,3343 68,7265

Ta cé:

Q (68,7265) = 2872057683343 _ ;1309 < QIt=0,64
68,7265 — 65,7305

Q (68,3343) = 2833437680464y 595 o 1t= 0,64
68,7265 _ 65,7305

Q (68,0464) = 280464 7672021~y 505 . o 1t=0,64

68,7265 — 65,7305

Q (67,2021) = 0720217657305 _ 4 491 . Qt=0,64
68,7265 — 65,7305

Nén day sé liéu thu dwoc khdng cé sai sé thd bao
X ly sb liéu ta dwoc két qua: GTTB cla %Fe®*" = 67,60788

Do léch chuan (S) = 1,1895544
Y . t.S  2,78.11895544
Giatrisaisothongkée=+ —= =+1,47891
! J Jn J5

Do d6 khoang tin cay (0,95) la: % Fe = 51,13208 + 1,47891
Hay: 66,13 % < %Fe < 69,09 %
Cau 4: 2 diém
Thiét 1ap cong thire tinh pMg khi chudn d& Vo (ml) dung dich Mg?* CoN
bang V (ml) dung dich EDTA C" trong cac trwdng hop sau:
a) Tdng quat khi chun do
b) Trwdc xa diém twong duwong
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c) Taidiém twong dwong

d) Sau xa diém twong dwong

Gia slr rang Mg c6 kha nadng tao phirc véi EDTA va hydroxyt, EDTA la
acid da chirc phan ly bén nic, hang sé bén diéu kién cta phirc gitra M va
EDTA I6n.

Giai
Phuwong trinh chudn d&: M + Y = MY  (B) (1)
Khi tién hanh chudn d6: [M] + Mlow = [Mles = —CC  (2)
V, +V
VC
[Y] + [Y]ouw = [Y]oa = VALY, 3)
_V,C,-VC
< [M] - [Y]= W (4)
Ma: [M]p. = [Y]p- = [MY]
V,.C,
Ter (1): [Y] = IMY] @[Y]:L_[M]
BIM] B.IM]
V,.C,
voov MLy v ve, Ve v sy
Do d6 (4) < ([M] - - ) 22— = ()2
B.IM] V,C, V,+V 7 V,C,
V,.C,
@([M]_VO+V_[M])VO+V_1_F ©)
BMMI 7 VG
Truéc xa diém twong dwong: gid st B rat lon, [Y] << [M]
Phuwong trinh (4) viét lai: [M] = (1 - F) \)’CV

Tai diém twong duwong : (F = 1)
Phwong trinh (5) viét lai: B.[M]2 + [M] - —2%¢ =@
V, +V
Tai sat diém twong dwong : [M] = [Y]
Tién hanh giai phwong trinh bac 2 theo [M] & (5) tim dwoc [M]
Tai sau xa diém twong dwong: [M] << [VY]

V,.C,
) v, by M - - 1) V,C,
AIM] V, +V
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Cau 5: 2 diém
Cho 50mL dung dich CH;COOH 0,001M dwoc chudn béi V (mL) dung
dich NaOH 0,001M
a) Hay xac dinh pH ctia dung dich thu dwoc khi chudn dung dich NaOH
véiV=0-25-49-499 -50-50,1-60 (mL), biét pk, = 10*7°
b) Khi chudn v&i V(NaOH) = 49,9 (mL) thi sai sé phép chuan la bao
nhiéu?
c) Tinh sai sb cho tirng chi thj sau, tr 6 nhan ra d& phép chuan duwoc
chinh xac, thi trong cac chi thi sau, chi thi nao nén dwoc str dung?

L . S bién d6i mau
Chat chi thi Khoang pH i
Dang acid Dang baz
Metyl vang 29-4,0 |bd Vang
BromCresol luc | 3,8-5,4 |Vang Xanh bién
Clo phenol dé 4,8-6,4 |Vang bo
Alizarin 10-12 Vang Tim
Giai

a) Ap dung céng thire tinh:

VoV, [H]

(H]-0H]). e

V(mL) pH
0 3,01
10 4,30
25 4,80
40 5,38
49 6,45

49,9 7,46
50 7,73
50,1 8,00
60 9,96
75 10,30

b)  Khichuan dé véi V = 49,9(mL) thi pH dung dich la 7,46, nén:
[H]=10"* va[OH] = 10",
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C,+Cp, [H']

NénS = ([H']-[OHY). CC K. +[H ']

01+01 N 10 "%
01.01 10 %™ +10 "

=~ -5,074.10° + 0,001949 = 0,001949 = 0,195%

& S=(107%-10%%)

Chét chi thi Khoang pH | pT

Metyl vang 29-40 |3/45
BromCresol luc 38-54 |46
Clo phenol dé 48-6,4 |56
Alizarin 10-12 11

V&i MY: pT = 3,45 < [H'] = 10°*° va [OH] = 10"%°°, nén:
C.+Cy, [H']
C.Co K, +[H]
0,001+0,001 1074
0,001.0,001 10 *™ +10 "
= 0,7096 + 0,001949 = 0,71155= 71,16%
V6&i B.C.L: pT=4,6 = [H'] =10 va[OH] = 10" nén:
C.+Cy, [H']
C.Ch K, +[H]
01+01 . 10"
01.01 10 %™ +10 "*®
0,0502 + 0,001949 = 0,05149 = 5,15%

S

([H'] - [OHT).

— (10-3,45 _ 10-10,55 )

S = (H-[OHD).

(10%°- 10°%)

R

V&i Clophenol dé: pT = 5,6 < [H] = 10°° va[OH]= 10" nén:

C,+Cy, [H']
C.Co K, +[H]
01+01 10"
01.01 10 %™ +10 "*®
0,0502 + 0,001949 = 0,05149 = 5,15%
Véi Alizarin: pT = 11 < [H] = 10™ va[OH] =103, nén:
C,+Cy, [H']
C.Ch K, +[H]

S = (H1-[OHY).

(10°>°-10%)

R

S = (H-[OHY).
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01+01 + 10 "%
01.01 10 %" +10 "*®
Do d6 co6 hai chi thi nén dwoc sir dung la Bromcrezol luc va clophenol dé
DAP AN DE SO 6
Cau 1: 2 diém
M6t dung dich chira ddng thdi cac ion sau: Fe**, Ca*, Ag*, Zn*" Al*,

= (10 - 107%) ~ 200,20 %

hay:
1. V& so db dang nhanh cay dé phan tich hé théng céac ion nay.
2. Viét cac phwong trinh phan &rng cac hién twong da néu.
Giai
1.
Dung dich ban dau (1)
+ HCl ) ly tim
Tia trdng (1) dung dich loc
_ | + HyD 281, loc néng . ‘ + H2504 / C\EHGOH
Tdatdng dungdichloc  Tda wing () dung dich loc
(b3) +|NayCo, bso hoa *H0,
N 2317 loc ndng +MaOH
@ +CH,CO0H 1
Tiz  dichloc HRETG, : e )
(b3)  [pHCl | ] @ dichloc Tua
Tha Td dung dich loc +MNH;
latdng  Toa 4 |
(Nhan bigtaghy (b3 (NHP;50, | (6) ‘
Tia ring dung dich loc
dich loc Taa  [FHC lJ, Na
+(NH)L£L (bd) lhﬂ\llzarln 5 e 2969) Tia dich loc
Ry maugd (0 Toatdng FNH,CI (b3)
Tuatmr;gztﬁ) (Nhan bigt APTY  (Nhan higt Zrf ) 4
Mhan bigt o2 N
Tha dich loc
+HN03 (_b(?)_)
+NH, SCN 0
Mau 4
(Nhan biétFe ™

2. Cac phan &rng xay ra:
Ag'+ ClI- = AgCl ! (tréng)
AgCl + 2 NH; = [Ag(NH,),]" + CI
[Ag(NH5),]" + 2 HY == AgCl | + 2NH," - Nhan biét Ag*
Ca** + SO, — CaS0, |
CaS0, + CO¥ = CaCO; + SO,*

127



CaCO; + 2 CH;COOH — (CH;C0OO0), Ca + CO, + H,0
Ca®* + C,0,% == CaC,0, ! - Nhan biét Ca**
APP* + 3 NH3 + 3 H,0 = AI(OH);3 | + 3 NH,".

Al(OH); + 3H" — AI* + 3 H,0

AI** + Alizarin — phrc d6 cta AI** - Nhan biét AI**
Fe®" + 3 OH = Fe(OH); |

Mn?* + 2 OH == Mn(OH), !

Cu?* 2 OH = Cu(OH), !

Zn** + S — ZnS | (trdng) - Nhan biét Zn**

Fe(OH); + 3H" =— Fe®** + 3 H,0

Fe®* + SCN" = Fe(SCN); | (dd) - Nhan biét Fe**
Cau 2: 2 diém

1. Pha 500(mL) dung dich K3[Fe(CN)e¢] 20ppm (d= 1,12 g/mL) tr dung
dich K3[Fe(CN)e] 5% (d=1,24g/mL)

2. Tinh khéi lwong tinh thé rdn (NH,),Fe(S0,),.16H,0 (M=572 dvC)
97% dé& pha dwoc 200(mL) dung dich (NH,") 10ppm (khdi lwong
rieng la d=1,02 g/mL). Gia st trong dung dich dién ly hoan toan va
khdng co6 cac qua trinh khac

Giai
1. Ap dung céng thirc pha ché dung dich:
Vo = Cppm.o\/.d 1074
d,.C”
Thi thé tich dung dich K [Fe(CN)g] 5% can |3y la:
o= 202012 10-4< 1806,45.10% = 0,1806(mL)
124.5
2. Ap dung céng thirc:
m=vedas 107 - o0010.1,02. 57220 L 334 46.10% (g)
aM, = p 2.18.97
~ 0,0334(g)
Cau 3: 2 diém

Hat 5 ml dung dich mau AI** C, (chinh mau vé pH = 5 bang cach cho
NH,OH vao) + 5ml dém pH = 5,5 + 10 ml dung dich EDTA 0,1N+ 3 giot chi thi
axit Sunfosalicilic, 1am 5 mau trong 5 binh nén 250ml

Chuén do bdng dung dich Fe** 0,1N cho dén khi dung dich chuyén ttr
khédng mau sang nau thi do dwoc thé tich dung dich Fe** 1a Vo(mL), theo két

qua:

128



M&u sb
Vo (ML)
Vi d6 tin cay 95% hay tinh néng dd C, cla ion AlI** c6 trong mau ban

9,8

2
9,7

3

9,7

4
9,6

9,8

dau.

S thi nghiém 2 3 4 5 6 7 8 9 10
T 12,7 | 43 | 3,18 | 2,78 | 257 | 2,45 | 2,37 | 2,31 | 2,23
Q 1,22 | 0,94 | 0,77 | 0,64 | 0,56 | 0,51 | 0,47 | 0,44 | 0,41

Gia st cac dung dich déu co khdi lwong riéng d = 1 g/mL

Giai

Ta c6: s6 dwong lwong cla Al** = sb dwong lwong cla EDTA phan trng
= s6 dwong lwong cia EDTA ban dau — s6 duwong lwong cia EDTA dw = sb

dwong lwong cla EDTA ba dau - sé dwong lwong cta Fe** < 5. C, = (10 -

Vo). 0,1

& Cy= (10 - Vo). %’1. Vo = 0,02. (10 - Vo).

Mau sb
C,. 103

V&iy = 95%, n = 5 thi: Q. = 0,64

4

Kiém tra sai sb thd bao:

2
6

4

Cyx(8) =

Cx (6) =

5
8

8

3 4
6 4

va t=2,78: day sb viét lai la:
6 6

8-6

2~2=0,5< Qup.

- QLth

64

2~2=0,5< Qup.

- QLth

Vay day sb nay khéng co sai sd thé bao, hay day sb thwc nghiém dwoc

tinh

Sé liéu thu duoc:
Ham lwong AlI** TBinh = 5,6. 10 M.

Phwong sai mau = 1,67332. 103
_ S _278.0,00167332

J5

W

Vay ham lwong (g/L) ctia AI** =

Cau 4: 2 diém

=2,08.1073.

(5,6 + 2,08). 103 M.
Hay: 0,00352 M < C, (AlI**) < 0,00768 M

Thiét 1ap codng thire tinh pAg khi chudn d6 Vo, (ml) dung dich ClI" Cy"
bang V(ml) dung dich Ag* C" trong cac tredng hop sau:
a) Tdng quat khi chuén do
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b) Trwéc xa diém twong duwong
c) Taidiém twong dwong
d) Sau xa diém twong dwong

Giai
Phwong trinh chuan d6: Ag* + CI' = AgCl (T,=10""7)
a) Khichudn do: [Ag'] + [Ag" Jow = V:’SV
CF] + [OF Ju= 5
= [Cr]-Iag') = TS (@t o= P
& (orl- [Agmvvi—;j = 1-F (2)

b) Trwde diém twong dwong: (0 < F <1) [Ag* ] qua nhé Nén:
V, +V T, V, +V

(1): [CI'] =1-F & - =1-F
VOCO [Ag ] VOCO
V,+V T
= Ag'] = 2 t
Ag"] V,C, @-F)

c) Taidiém twong dwong: (F = 1) ltc nay [Ag* ] = [CI']

) T 1
=[CI']=——=JT, =>pAg=-=IgT
[CI'] (Ao ] VT =PAg=-~1g T,
Truéc sat diém twong dwong: (F ~ 1) dung dich c6 [Ag* ] ~ [CI]

= F-1

+ T, V, +V
(1) < ([Ag"] (Ag] ) V.C,
Giai Phwong trinh bac 2 theo [Ag™ ]
d) Sau xa diém twong dwong : (F > 1) dung dich c6 néng d6 [Cl" ] qua
bé.
VOCO

LV - 1o [Ag]= (F1) S

D lAg] V,C, V, +V

Sau khi tinh dwoc [Ag* ] thi chuyén logarit dé tinh dwoc pAg. Tw gia
tri pAg va V (Ag*) xay dwng dwoc dwdng cong chuan do tao tda theo
phwong phap bac.
Céau 5: 2 diém
Can 0,1982 (g) MgS0O,.7H,O (p = 98%), cho vao chén nung, thém 3ml
HCI 1:1 + 40ml nwéce cat + 2 giot MR 0.1% + 15ml (NH,),HPO, 0,1N. Bun nhe
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dung dich & 40 - 45 °C. Thém 2ml NH; d&c cho dén khi dung dich héa vang.
DPé& ngudi han thém tiép 5ml NH; dac. Pun céach thay 30 phat. Tién hanh loc
néng qua gidy loc bang xanh v&i ky thuat loc gan (bang cach dung dung dich
NH; 1:10 rira két tGa cho dén hét ion ClI , thtr bang AgNO3). Tiép tuc rira két
tha 2 1an, méi 1an 5ml NH,NO; 0,05N. Chuyén gidy loc chira két tiia vao chén
nung, tro héa chén mau trén bép dién dén khi gidy loc hoa den, chuyén vao 16
nung da chinh t&i nhiét dd 850°C, nung khoang 40 phut (t¢i khi két tha trang),
l4y ra dé binh hat &m 5 phat, can dwoc phan ran 1a 0,0725(g).

a)
b)
b)

a)

b)

Viét cac phwong trinh phan (rng xay ra.
Cho biét vai trd ctia HCI 1:1, MR, (NH,4),HPO., NH;
Tinh ham lwgng clia MgSO,c6 trong mau.
Giai
MgSO, + (NH,),HPO, +NH,OH > MgNH,PO, +(NH,),SO, + H,0
2MgNH,PO,4 = Mg,P,0; +2NH; +H,0
HCI 1:1 dé axit hoa mau.
MR dé dé dang nhan biét méi truong.
(NH,),HPO, dé tao tha v&i Mg.
NH; dé tao méi trwdrng kiém cho phan (rng xay ra.
Chét ran thu dwoc cubi cung la Mg,P,0;

So d6 chuyén hoa mau (MgS0,.7H,0)— MgNH,PO, — Mg,P,0-.

Nén %MgSO, =K. M 100 = 2.246 00725

. 100 = 82,72(%)
m, 222 01982.0,98

DAP AN BE TRAC NGHIEM

la-2b - 3d - 4d - 5a - 6¢c - 7b -8c - 9b - 10b - 11d - 12d -
13a - 14b - 15b-16a - 17d - 18a - 19d - 20a - 2l1a - 22a - 23d
- 24d - 25d - 26b

131



HUONG DAN GIAI DE TRAC NGHIEM

DPé pha ché 100ml dung dich C,H,0, 0,1M, thi:

a)
b)

b)

b/

b)

Can bao nhiéu gam lwong tinh thé C,H,0,. 7 H,O va lvong H,0
Can bao nhiéu gam lwgng dung dich C,H,04 20%( d= 1,24g/ml) va
lwong H,O
Giai
S6 mol ctia H,C,0,. 7 H,O = sbé mol ctia H,C,0, = %

Ma sb mol ciia H,C,0, trong dung dich 14 0,1. 0,1 = 102,
A m )
Nén: — =10 <& m = 2,16
16 (9)

Theo phép gan dung, lwong chét tan coi nhw khéng dang ké thi
lwong H,O can cho thém vao Ia 100 (ml)
m.20
100.90
Ma sb mol cia H,C,0, trong dung dich 14 0,1. 0,1 = 102,
m.20
100.90
— V (HyC,04 20%) = % = 3,63(ml)

Sé mol ctia H,C,0,4 20% =

Nén: = 10> om = 4,5(Q)

Do d6 lwong H,O can thém vao 1a: 100 - 3,63 = 96,37 (ml)

Can bao nhiéu (g) mudi (NH,),Fe(S04),.6H,0 (M=392,14) 98% theo
ly thuyét dé pha thanh 80(g) dung dich mudi (NH,),Fe(S04), 5%.
Tinh khéi lwgng tinh thé KMnO, 98% theo ly thuyét dé pha 500ml
dung dich KMnO, 0,05N.
Giai
80.50

Theo dé sé mol cltia (NH,),Fe(SO.), 50% = 100193 0,2083 (mol)

Nén sé mol cia (NH,),Fe(S0.,),.6H,0 = 0,2083 = khéi lwong cla
né 1a: 0,2083. 392,14 = 81,6958 (g).

100 _
28 -
Theo dé s6 dwong lwong gam cia KMnO, 0,05N = 0,5. 0,005 =
0,0025.

Nén s dwong lwong gam cua tinh thé ciing la 0,0025

Do d6: Khéi lwgng tinh thé KMnO, 1a: 0,0025. % =0,1317 (9)

Do d6 khéi lwong can can la: 81,6958. 83,363(0)
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100

=~ =0,1344
- ©

= Khéi lvong tinh thé can lay 1a:0,1317.

Tinh thé tich nwéc cét can pha vao:

a. 100mL dung dich HCI 20% (d= 1,1g/mL) dé thu dwoc dung dich cd
néng d6 5%

b. 100g dung dich H,SO, 20% (d= 1,12g/mL) dé thu dwoc dung dich cd
néng d6 5%

c. 100g dung dich NH; 2M (c6 d = 1,14g/mL) dé thu dwoc dung dich c6
néng d6 1,5M

Giai

a. Khdilwong dung dich HCI 20% la V. d = 100. 1,1 = 110(g)
Ap dung quy téc chéo ta c6 duoc ty Ié:
2= 2 < m=330(q) hay thé tich H;0 cn thém la 330(mL)

b. Ap dung quy tic chéo ta cé duoc ty |8é:
%: % & m = 300(g) hay thé tich H,O cin thém Ia 300(mL)

. . . 100 _
c. Thé tich dung dich NH; 2M |a s 87,72 (mL)

Ap dung quy téc chéo ta c6 duoc ty Ié:

87\’/72 . 21‘1 - <V = 29,24 hay thé tich H,0 cén thém la 29,24(mL)
Hoa tan 0,2g quang thanh dung dich (A) chira Fe®*". H&i can phai dung
bao nhiéu mL dung dich NH; 1,89% (d = 0,99g/mL) dé két tia hoan toan
Fe®". Biét trong quang c6 chra dén 30% Fe

Giai
Khdi lwong Fe trong quing = 0,2. 0,3 = 0,06g Fe
Phan (ng tao tda: Fe* +3 NH,OH — Fe(OH); + 3 NH,"
0,06

Thi sé mol cda Fe la %: sd mol ctia NH; = 3. S

006 17 1
56 1,89 0,99
Tw 0,4154g da voi c6 ham lwgng CaO la 43%, dwoc chuyén hoa thanh
250mL, réi lam két tha hoan toan lwgng Ca? bang m(g) dung dich
(NH,)»C,04 4%. Biét tich sb tan ctia CaC,0, l1a 1,78. 10 °. Tim m, néu
lwong Ca®* coi nhw két tGa hoan toan néu trong dung dich ham luwong |
CaC,0,]<10 *g/L

— Thé tich clia dung dich NH; 14 3. 100 ~ 2,92 (mL)

Giai
Dé két ttia hoan toan lwong CaC,0, thi CaC,0, trong dung dich phai cé
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ham lwong < 10° 4 g/L © lwgng (NH4).C,0, cho vao du voi Ca", tirc (A)
gdm 2 luvong:
- (A) tao dwoc CaC,0, két tha
- (A)tantao CaC,0, dw du dé tan (< 10" * g/L)
Do dé: sd mol ctia Ca** ban dau = %: 3,189.10°% .
— sb6 mol cia (A)= s mol ciia Ca®" thi khdi lwong (NH,),C,04 =
3,189.10°.124= 0,395g = khdi lwong dung dich (A) d& co tua la
%.mo: 9,875(q)
Va: lwong CaC,0, cé dw thi phai <10 “g/L
= khéi lwong CaC,0, dw < (V + 0,25) 10 * g/L (V la lwong (A) bd vao)
(V +0,25).10 *
128.0,25
T _ 1,78.10 °.128.0,25
[Ca*] (V+0,25).10"
1,78.10 °.128.0,25
(V +0,25).10*

— sb mol ctia Ca®" duw =

= [ C2042- dU’] =

Nén khéi lwong (A) tan = (V +0,25). 124 = 0,0763 (9)

0,07063

Do dé: khéi lwong dung dich (A) (dé tan) = 100= 1,76(g)

Vay khéi lwong dung dich (A) ban dau la 1,76 + 9,875 = 11,635 (g)

a/ Tinh pH dung dich thu dwgc khi pha trén 100 ml NaOH 0,1 N va 50
ml NH,OH 0,1N (K, =1,78.10 ™)
b/ Tinh pH dung dich thu dwoc khi pha trén 100 ml HCI 0,1 N va 100
ml NaOH 0,1 N va 100ml Na,SO, 0,2M
Giai
a) Theo cach gidi gan dung:
Vi tinh baz ctia NaOH I&n hon rat nhiéu so véi NH,OH, nén pH
trong dung dich cling la pH ctia NaOH, do dé:
[OH]=0,AN < pOH =1 < pH = 13
Theo cach giai chinh xac:
Trong dung dich c6 sw dién ly cia NH,OH :

NH,OH = NH," + OH (Ko )
Néng dod ban dau: 5001 100.0,1

100+ 50 100+ 50
N&ng d6 canbing 10T _x o x4 10001

100+ 50 100+50
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b/

b)

1
X(C—-+X
()

- INH/JOHT] _ o+ (L+1,7810 % x - =
[NH ,OH] R 15 30
30
1,78.10°°=0
Giai phwong trinh bac hai trén theo x ta dwoc x = 7,958. 10 ¢
— pOH = 1,17

Vay: trong dung dich thu dwgc pH = 12,83

b) Do s6 dwong lwong gam clia HCI bang NaOH va dung dich thu
duwoc la cac mudi trung hoa, nén pH dung dich thu dwoc 1a 7 (pH
:7)

Tinh pH dung dich thu dwgcc khi pha trén 100 ml HCI 0,1 N va 100
ml NaOH 0,1 N va 50ml Na,SO,
Tinh pH hén hop 50 ml NaOH 0,1 N va 150 ml NH,OH 0,1 N
Giai

Do sb dwong lwong gam ctia HCI bang NaOH va dung dich thu
duwoc 1a cac mudi trung hoa, nén pH dung dich thu duwoc 1a 7 (pH
=7)
Theo céach gidi gan dang: (khdng chdm diém cho cach gidi nay, vi
qua sai)
Vi tinh baz ctia NaOH I&n hon rét nhiéu so véi NH,OH, nén pH trong
dung dich ciling la pH cua NaOH, do dé:
[OH]=0,AN < pOH =1 < pH = 13 (khdng chon dap sbé nay)
Theo cach giai chinh xac:
Xét sv dién ly cia NH,OH:

NH,OH == NH,” + OH  (K;)

Ndng do ban dau: 15001 50.0.1
150+ 50 150 + 50
Néng dé can bang 15001 X X 50.01
150+ 50 150+ 50
k.= [NH 1.0H ] _ x(x+0,025)
[NH,OH] 0,075 — x

< x* +(0,025+ 1,78.10"°) x -0,075.1,78.10 > =0

Giai phwong trinh bac hai trén theo x ta dwoc x = 5,3244. 10 °

= pOH = 4,27

Vay trong dung dich thu dwoc pH = 14 - 4,27 = 9,72 (la dap sb
dwoc cham)

8. Tinh hang sb can bang cta dung dich sau:
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a) DungdichNH;0,fMcéa =1,35%
b) Dung dich CCI;COOH 10~ °*M cé a = 54%
Giai
a) Trong dung dich co sy dién ly:
NH; + H,O == NH," + OH

Néng dé ban dau: 0,1 0 0
Néng dé phanly:  x X X
Néng doé can bang: 0,1 —x X X

Ma: o = Oil@ x=01.1,35% = 1,35. 10 2.

x? _ (1,35.107%)2
01-x 01-1,35.10°
b) Twong tw nhw cau trén, thi:

CCIl;COOH — CCI;COO + H

Nén: Keg = ~1,35.10°°

Néng dé ban dau: 0,01 0 0
Néng dé can bang: 0,001 — x X X
A= — < x=0,001.54 % =54. 10~
0,001
2 -5\2
Nen Keg= — % = O4107) 54 90-7

0001-x 0,001-54.10°
9. Tinh néng dé [H'] ctia cac dung dich sau:

a) Dung dich HCI 5.10"*M

b) Dung dich CH;COONa 10~ 2 M (c6 pK.= 4,75)

Giai
a) Xét can bang trong dung dich: HCl - H* + CI
Nén [H]=[HCl]=5.10"*M=pH = 3,3

b) Xét can bang trong dung dich: NaCH;COO —= CH;COO + Na*

CH3;COO" + H,O == CH3COOH + OH’

Néng dé ban dau: 0,01 0 0
Néng dd can bang: 0,01 — x X X
-14
PKa=4,75 <k, =107 < K, = S)W: 10792
2
S K=~ X+ 10798 x-10" 1% =0
0,01-x

Giai phwong trinh nay dwoc: x = 2,371.10 " ° = [OH] = 2,371.10 ®
Vay pOH=5,62 < pH=14- 5,62 = 8,38.
10. Tinh ndéng dd [H'] khi pha trén cac dung dich sau:
a) Dung dich CH;COOH 0,1M va dung dich CH;COONa 0,2M
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b)

100mL dung dich CH;COOH 0,1M va 50mL dung dich CH;COONa
0,2M

Dung dich NH; 0,1M + dung dich NH,CI| 0,2M

50mL dung dich NH; 0,1M + 100mLdung dich NH,CI 0,2M

Giai
Xét can bang trong dung dich: CH;COOH == CH;COO + H*
Néng do ban dau: 0,1 0,2 0
Néng doé can bang: 0,1-x 0,2 + X X
- 0,2+X)
Ka= 475 ok, = 10747 = X(027%)
PRa < Ka 01-x

o X+ (0,2+107*%°) x-10">"=0
Giai phwong trinh nay dwoc: x = 8,89.10 " ° = [H*] = 8,89.10 °

Vay pH = 5,05.
Noéng dd khi pha trén cac chat Ia:
[CHsCOOH] = 19001 _ 5 67 10-2 M
100+ 50
[CH,COONa] = 2202 —§67.10-2 M
100+ 50

Xét can bang trong dung dich:

CH;COOH — CH,COO + H
Néng d6 ban ddu:  6,67. 1072 6,67.10°2 0
Néng dé phanly:  x X X

X

Néng d6 can bang :6,67.10"?—x  6,67.10 72+ x
X(6,67.10 * +X)

6,67.10 % —x
o x*+(6,67.1072+ 10" *) x- 6,67.10° %" =0
Giai phwong trinh nay dwoc: x = 1,77.10 °> = [H]=1,77.10"°
Vay: pH = 4,75.
Trong dung dich c6 sy dién ly:

NH; + H,O — NH, + OH"

PKa=4,75 =k, =104 =

Néng d6 ban dau: 0,1 02 0
Néng d6 phanly:  x X X
Néng dé can bang:0,1 — x 0,2 + X X

X(0,2 +Xx)
0,1-x
Giai phwong trinh nay dwoc: x = 8,89.10 "® = [OH] = 8,89.10 " °

Vay pOH = 5,05 < pH = 14 - 5,05 = 8,95

Nén K, =10"*" = X +(0,2+107*®)x107>"® =0
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d)

50.01

Noéng dd khi pha trén cac chat 1a: [NH3] = =3,33.107*M
100+ 50
[NH,Cl 1= 10002 _ 133 10-2
100+ 50

Trong dung dich cé sy dién ly:

NH; + H,O — NH," + OH"
Néng d6 ban ddu:  3,33.10 2 13,3. 1072 0
Nong dé phanly:  x X X
Néng d6 can bang: 3,33.107% —x  13,3.107%+x X
Nén Kb — 10_4,75 — X(0,133 +X)

0,033 —x

o x>+ (0,133 +10°4™) x-0,033.10"*"” =0
Giai phwong trinh nay dwoc: x = 4,41.10 ° = [OH] = 4,41.10°
Vay pOH = 5,35 < pH = 14 - 5,05 = 8,65

11. Dung dich A la dung dich HIO3; 0,01N (pK, = 0,79)

a)
b)

c)

d)

b)

Tinh d6 dién ly o va pH cta dung dich A.
Hut chinh xac10ml dung dich A cho vao 20ml dung dich HCI10™N.
Tinh pH cua dung dich tao thanh
Hut chinh xac 10 ml dung dich A cho vao 20 ml dung dich NaOH 10°
' N. Tinh pH ctia dung dich tao thanh
Hut chinh xac 10 ml dung dich A cho vao 20 ml dung dich NaOH 10°
*N. Tinh pH ctia dung dich tao thanh.

Giai
Phwong trinh dién ly: HIO; = H" + 103 (K=10"°7)
Tim pH cua dung dich:
_[H'100, ] _ N’
~ [HIO,]  00l1-h
Giai phwong trinh nay dwoc h = 9,45. 10 * < pH = 2,0245
h 945107
c 001
(Chu y rang véi gia tri o tim dwoc da cé thé két luan vé dd6 manh cda
acid nay la kha Ién, nén ciing cé thé xem sy dién ly cla acid nay
trong dung dich la hoan toan =~ 100%)
Dung dich pha tron gitra HCI va HIO; ¢6 [H'] = [H'hios + [H ke

Taco: Ky o h*+10°%"h-10"2"=0

Tim do dién ly: « =0,945 © a =94,5%

-4

Ma [HCI] khi pha tron 1a 22220 ya [ HIO; | khi pha tron 1
0,01+ 0,02

001001

0,01+0,02 "
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d)

0,02.10™* + 0,01.0,01
0,01+0,02 0,01+0,02
Phan &ng trung hoa: HIO; + NaOH = Na lO3 + H,O
Theo dé: s mol cGia HIO; 12 0,01. 0,01 =10 * (mol)
s6 mol cia NaOH 1a 0,1. 0,02 =20.10"* (mol)

Nén sau khi pha trén dung dich co:
Sé mol ctia NaOH dw 1a: 19. 10 * (mol)

19.10™* _ 19
001+002 3

Nén [H] = =0,0034 = pH=2,47

= [NaOH ] = .10°%,

1.10™
0,01+ 0,02
pH cua dung dich thu dwoc chinh la pH ciia NaOH du:

OH]=2. 102 = poH=1,2
3

Sb mol ctia Na 10514 10 ™* (mol) = [NalO3 ] = = %.10'2

Vay pH =128

Phan wng trung hoa: HIO; + NaOH = Na lO3 + H,0O
Theo dé:

Sé mol ctia HIO; 14 0,01. 0,01 =10 * (mol)

Sé mol ctia NaOH 14 0,001. 0,02 =0,2.10 * (mol)

Nén sau khi pha trén dung dich co:

Sé mol ctia HIO; dw 1a: 0,8. 10 (mol)

-4
= [HIOg] = 2210 =8 493
001+ 002 3
Sé mol ctia Na 105142 0,2.10 " (mol)
4
— [Nalog] = 2210 _2 4g-3
001+002 3

Céch giai gan dung:
Néu xem HIO; 1a mét acid manh twong dwong véi NaOH thi pH cda

dung dich thu dwoc chinh la pH ctia HIO; dw: [H'] = 2 103

= pH = 2,57

Cach giai chinh xac:

Néu khéng xem HIO; l1a mét acid manh twong dwong véi NaOH thi
hwong trinh dién ly:

HIO; = H"+ |05 (K=10""")
Néng d6 ban dau: %.10'3 %.10'3.
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Néng dé can bang: %.10'3-h h %.10'3 +h
h(2.10°° + h)
5. _[H'100, ] _ 3
Thi: K(A) = =
[HI1O,] 2.103 “h

o ht+ (%. 1072 +10°%7) h- % 107 .10°°=0

Giai tim dwoc h=2,61. 103 & pH=258

12. Dung dich A la dung dich HCIO, 0,01N (pK, = 1,97)

a)
b)

c)

d)

b)

Tinh d6 dién ly o va pH cta dung dich A.
HUt chinh xac 10ml dung dich A cho vao 20ml dung dich HCI 10" N.
Tinh pH cua dung dich tao thanh
Hut chinh xac 10 ml dung dich A cho vao 20 ml dung dich NaOH 10°
1 N. Tinh pH ctia dung dich tao thanh
Hut chinh xac 10 ml dung dich A cho vao 20 ml dung dich NaOH 10
*N. Tinh pH cta dung dich tao thanh.

Giai
Phwong trinh dién ly: HCIO, = H* + CIO, (K =10""")
Tim pH cua dung dich:

2
Ta c6: K = N o h2+10°%h-10"%=0
0,01-h
Giai phwong trinh nay dwoc h = 6,29812. 10" < pH= 2,2
-3
Tim do dienly: o= 1 =981 _ 5659 5 o = 62,9%
C 0,01
Dung dich pha trén gitra HCI va HIO3; c6 sy dién ly:
HCIO, = H" + ClOy
-4
Néng d6 ban diu: 0,01.0,01 0,02. 10
0,01+0,02 0,01+0,02
-4
Néng dé can bang O’TOl— X 2'1;) +X X
x.(x+§.104) Lor
Nén: K = O,T_x =10~
3

X+ (2107441071 ) x- 2210717 =0

o [H] = %.10'4 +2,65794.10"% = pH = 2,56

140



d)

Phan &ng trung hoa: HCIO, + NaOH = NaClO, + H,0O
Theo dé:

Sé mol ctia HCIO, 14 0,01. 0,01 =10"* (mol)

S mol ctia NaOH 14 0,1. 0,02 =20.10"* (mol)

Nén sau khi pha trén dung dich co:

Sb mol ctia NaOH dw 1a: 19. 10 * (mol)

19.10* 19
001+002 3
Sé mol ctia NaClO, 1a 10" (mol)

— Nalog] = =10 _1 452
0,01+0,02 3
pH cua dung dich thu dwoc chinh la pH ctia NaOH du:

OH]= 2. 102 = pOoH=1,2
3

= [NaOH ] = .10°2.

Vay pH =12,8
Phan &ng trung hoa: HCIO, + NaOH == NaClO, + H,0
Theo dé:
Sé mol ctia HCIO, 14 0,01. 0,01 =10"* (mol)
Sé mol ctia NaOH 14 0,001. 0,02 =0,2.10 * (mol)
Nén sau khi pha trén dung dich co:
Sé mol ctia HCIO, dw 1a: 0,8. 10 * (mol)
08.10* 8

—=[HIO;] = ——— =2,10"3
0,01+ 0,02 3
Sé mol ctia NaClO, 1& 0,2.10 * (mol)
-4
= [NalO3] = 02107 _ 3_ 103
0,01+0,02 3

Phwong trinh dién ly:
HCIO, =H"+ClO, (K=10*)

Noéng do ban dau: %.10'3 %.10'3.
N&ng do can bing: %.10'3-h h %.10'3 +h
h(>.10° +h)
Thi: K(A) =
~.10%—h
3

2.10'3 1079 =0

o ht+ (%. 10°% +10°*9) h -
Giai tim dwoc h=2,117. 102 &  pH=267
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13. Dung dich A la dung dich HSCN 0,01N (pK, = 0,6)

a)
b)

C)

d)

b)

Tinh d6 dién ly o va pH cta dung dich A.

Huat chinh xac 10ml dung dich A cho vao 20ml dung dich HCI 10" N.
Tinh pH cua dung dich tao thanh

Hut chinh xac 10 ml dung dich A cho vao 20 ml dung dich NaOH 10"
1 N. Tinh pH ctia dung dich tao thanh

Hut chinh xac 10 ml dung dich A cho vao 20 ml dung dich NaOH 10"
*N. Tinh pH cta dung dich tao thanh.

Giai
Phwong trinh dién ly: HSCN = H* + SCN’ (K=10"°%)
Tim pH cua dung dich:
+ - 2
Taco:Kp= HISNT - 02y q0-08p 907202
[HSCN] 0,01-h
Giai phwong trinh nay dwoc h =9,43. 10" % < pH = 2,016
-3
Tim d6 dienly: o= 1 =2820" _ 5 963 = o = 96,3%
C 0,01

(Chu y rang véi gia tri o tim dwoc da cé thé két luan vé ddé manh cda
acid nay la kha lén, nén ciing cé thé xem sy dién ly cla acid nay
trong dung dich Ia hoan toan ~ 100%)

Dung dich pha trén gitra HCI va HSCN c6:

[HT = [H'Thsen + [H' e

4
Ma [HCI] khi pha tron 13 2921 3 [ HSCN ] khi pha trén 1a
0,01+ 0,02
001001
0,01+ 0,02
4
Nen [H] = 202107 0000 43 . hy =247

0,01+0,02 0,01+0,02
Phan (rng trung hoa: HSCN + NaOH = Na SCN + H,O
Theo dé:
S6 mol cia HSCN 14 0,01. 0,01 =10"* (mol)
S6 mol ctia NaOH 14 0,1. 0,02 =20.10* (mol)
Nén sau khi pha trén dung dich co:
S6 mol ctia NaOH dw 1a: 19. 10 (mol)

19.10* 19
001+0,02 3
Sé mol ctia NaSCN 1a 10" * (mol)

1.10* 1
001+002 3

— [NaOH] = .10°2.

= [NaSCN] = 10°2.
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pH cla dung dich thu dwoc chinh la pH ciia NaOH duw:

[OHT] = ? 10°2 = pOH =1,2
Vay pH =12,8

d) Phan &ng trung hoa: HSCN + NaOH = Na SCN + H,0
Theo dé:

Sb mol ctia HSCN 14 0,01. 0,01 =10"* (mol)

Sb mol ctia NaOH 14 0,001. 0,02 =0,2.10 " * (mol)
Nén sau khi pha trén dung dich co:

Sé mol ctia HSCN dw 1a: 0,8. 10 * (mol)

-4
— [HscN] = 2810 _8 4153
001+002 3
Sé mol ctia NaSCN 14 0,2.10 " * (mol)
-4
— [NaSCN] = 2210 -2 443
001+002 3

Cach giai gan dung:
Néu xem HSCN la mét acid manh twong dwong véi NaOH thi pH
cla dung dich thu dwoc chinh la pH cda HIO; dw: [H'] = % 1073

= pH = 2,57
Cach giai chinh xac:
Néu khéng xem HSCN Ia mét acid manh twong dwong véi NaOH thi
theo hwong trinh dién ly:
HSCN =H'+SCN (K=10"°%")

N&ng do ban dau: %.10'3 %.10'3.
N&ng do can bing: %.10'3-h h %.10'3 +h
h(2.10 + h)
- _[H']I[SCNT] _ 3"
ThiEKe = Tiseny ~ e
[HSCN] S10°-h

SR +(2.1077 #1077 h- 2,107 1077 =0

Giai tim dwogc h=2,61. 103 & pH=258
14. Trong binh dinh m&c 100ml dung dich CH; COOH 20% ( d = 1,1g/ml),
pKa = 4,75
a) Hut chinh xac 20 ml dung dich CH; COOH trén, réi pha véi V ml H,O
thi thu dwoc dung dich méi cé néng dd 0,5M. Tinh V.
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b) Hut chinh xac 20 ml dung dich CH; COOH trén réi pha véi 80 ml
dung dich CH;COONa 10" ° M thi dung dich mé&i cé pH la bao nhiéu
”?

c) Hut chinh xac 20 ml dung dich CH; COOH trén rbi pha v&i 80 ml
H,O vao trong cuing mét binh erlen khac, sau d6 dem chuén véi 10
ml dung dich NaOH 0,5N thi tai diém can bang dung dich dwoc
chuan cé pH 14 bao nhiéu?

Giai
Trwdc tién can tinh ndng d6 mol/ lit ciia dung dich CH;COOH: Cy =

10.C%d _ 10.20.11 _ EM
M 60 3
; 2 . .. 20_ 05 _
a) Ap dung quy tac chéo, thi: —= < V= 126,67mL
Vo os
3 H

b) Phwong trinh dién ly:
CH;COOH == CH,COO + H"  (k, =107*")

11
20.— 3
Néng dé ban dau: 3 80.10
20+80 20 +80
11
20.— 3
Néng dd can bang: 3 . h 80.10 ° 4
20+80 20 +80
11 _3
——h 0,8.10"°+h
(15 ) ( )

h(0,8.107 + h)
n_y
15

Ta c6 duwoc:Ky =

&N+ (08107°+ 107 )h- 2210747 = 0

= h=3225.10"°< pH = 2,49
c) Khi pha trén xay ra phan &ng:
CHsCOOH + NaOH — CH3;COONa + H,O

s6 mol ciia CHyCOOH = 20 1—31 103 = % 102

s6 mol ciia NaOH = 10. 0,5. 1073 = % 102

Nén sé mol clia CH,COOHdu 1a: % 1072
-2
va néng do no la 222107 _ g gom
3.011
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N X > X ~ 1,5 —
Va sé mol ctia mudi tao ra la - 102

-2
1’5'101 = 0,045M

va nbng do cla no 1a

Do d6 sau khi pha trén trong dung dich c6 CH;COOH va mudi
CH3COONa, thi phwong trinh dién ly:
CH;COOH — CH;COO + H" (ky =107%7)

Néng do ban ddu  :0,62 0,045
Néng dé can bang :0,62- h 0,045+h h
Ta co duwoc:K, = h(0,045 + )

0,62 —h

< h?+ (0,045 +10°*°)h-0,62.10"*" =0
<= h=24358.10"" < pH=23,61

15. Trong binh dinh mc 100ml dung dich CH; COOH 20% ( d = 1,1g/ml),
pKa = 4,75

a)
b)

c)

b)

Hut chinh xac 20 ml dung dich CH; COOH trén, roi pha véi V ml H,O
thi thu dwo'c dung dich méi cé néng do 0,5M. Tinh V.
Hut chinh xac 20 ml dung dich CH; COOH trén réi pha véi 80 ml
dung dich CH;COONa 103 M thi dung dich méi cé pH la bao nhiéu?
Hut chinh xac 20 ml dung dich CH; COOH trén réi pha véi 80 ml
H,O vao trong cung mét binh erlen khac, sau d6 dem chuén véi 10
ml dung dich NaOH 0,5N thi tai diém can bang dung dich dwoc
chuan cé pH Ia bao nhiéu?
Giai
Ap dung quy téc chéo, thi %z ﬁ@ V= 20mL
Phwong trinh dién ly:
CH;COOH — CH;COO + H* (ko =10°*7)
20.2 80.10°°

20+80 20 +80

202, 80.10°
20+80 20 +80

(0,4 - h) (0,8.10 73 + h)
h(0,8.10 % +h)

0,4-h

< h?+(0,8.10°%+10"*")h-0,410"*""=0
< h=2,2893110"%< pH = 2,64
Khi pha tron xay ra phan &ng:

Néng dod ban dau:

Néng dé can bang:

Ta c6 dwoc:Ky =

145



CH;COOH + NaOH — CH3;COONa + H,0
Sé mol cia CH;COOH = 20.2. 107 %= 4.107?
S6 mol ctia NaOH =10. 0,5.10°°=0,5. 1077
Nén sé mol clia CH;COOHduw 1a: (4 — 0,5).10 2
3,5.10*

Va néng do né la =0,32M

Va sé mol ctia mudi taorala 0,5. 10 2
0,5.10°

Va néng d6 cltia no 1a = 0,045M

Do d6 sau khi pha trén trong dung dich c6 CH;COOH va mudi
CH3COONa, thi phwong trinh dién ly:
CH;COOH == CH;COO" + H*' (ko =107*™)

Néng dé ban dau: 0,32 0,045
Néng dé can bang: 0,32- h 0,045+h h
h(0,045 + h)

Ta co duwoc: Ky =
0,32 -h

< h?+ (0,045 +10°*°)h-0,32.10"*"” =0
= h=1,26.10"*< pH = 3,89

16. Bang phwong phap giai chinh xac, hay xac dinh pH cla cac dung dich

sau (
16.1.
16.2.
16.3.
16.4.
16.5.

16.1.

16.2.

tinh dén 2 gia tri sau dau p hay):
100mL dung dich NH,OH 0,1N (pK;, = 4,75)
100mL dung dich NH;,OH 0,01N (pK;, = 4,75)
100mL dung dich CH;COOH 0,1N (pK, = 4,75)
100mL dung dich CH;COOH 0,01N (pK, = 4,75)
100mL dung dich HsBOs; 0,1N (pK, = 9,24)
Giai
Trong dung dich co sw dién ly cia NH,OH :
NH,OH == NH,” + OH  (K;)
Néng dé ban dau: 0,1
Néng dé can bang: 0,1 - x X X
_[NH/1[OH] _ X
~ [NH,OH]  0l-x
Giai phwong trinh bac hai trén theo x ta dwoc x = 1,3247. 10 3
= pOH = 2,87
Vay trong dung dich thu dwoc pH=14- 2,87 =11,12
Trong dung dich co sw dién ly cia NH,OH :
NH,OH = NH," + OH (K;,)
Néng d6 ban dau: 0,01

SXe+10 4% x-10"%%=0
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Néng d6 can bang: 0,01 - x X X
« = INHSLOH] _ %
[NH,OH] 0,01 - x
Giai phwong trinh bac hai trén theo x ta dwoc x = 4,129. 104
— pOH = 3,38
Vay trong dung dich thu dwoc pH =14 - 3,38 = 10,62
16.3. Trong dung dich c6 sy dién ly cia CH;COOH:
CH3;COOH== CH3;COO +H" (K;)
Néng do ban dau 0,1
Néng dé can bang: 0,1 - x X X
K, = [NH, 1.OH ] _ X
[NH,OH] 01-x
Giai phwong trinh bac hai trén theo x ta dwoc x = 1,3247. 103
— pH = 2,87
16.4. Trong dung dich c6 sy dién ly cua CH3;COOH:
CH3;COOH== CH3;COO + H" (K,)
Néng doé ban dau: 0,01
Néng dé can bang: 0,01 - x X X
_[NHSL[OHT] _ ¥
~ [NH,0H]  001-x
Giai phwong trinh bac hai trén theo x ta dwoc x = 4,129. 10 -4
= pH = 3,38
16.5. Trong dung dich c6 s dién ly ciia H3BOx:
HsBO; = BO, +H +H,0  (Ky)
Néng dé ban dau: 0,1
Néng dé can bang: 0,1 - x X X
_[NH/1[OH] _ X
~ [NH,OH]  0l-x
Giai phwong trinh bac hai trén theo x ta dwoc x = 7,585. 10 " °
— pH=5,12
17. Bang phwong phap gidi chinh xac, hay xac dinh pH cla cac dung dich
thu dwoc sau khi pha trén (tinh dén 2 gia tri sau dau p hay):
17.1. Tron 100 ml NaOH 0,1 N va 50 ml NH,OH 0,1 N
17.2. Tron 100 ml NaOH 0,01 N va 50 ml NH;,OH 0,01 N
17.3. Trén 100 ml NaOH 0,01 N va 50 ml NH,OH 0,1 N
17.4. Trén 50 ml NaOH 0,1 N va 150 ml NH,OH 0,1 N
17.5. Trén 50 ml NaOH 0,01 N va 150 ml NH,OH 0,1 N

Sx2+104"x-10%"=0

Sx2+10 4P x-102"=0

SxXP+10 4" x-10%"=0

®X2+ 10-9,24X_ 10-10,24:0
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Biét pK, =4,75
Giai:

Vi NaOH la mdt baz manh, phan ly hoan toan, nén trong dung
dich sy phan ly nay coi nhw bao toan néng dd cho NaOH hay OH
cua NaOH
Do d6 sy dién ly cia NH,OH :

NH,OH = NH,” + OH (Ky)

Nong do ban dau 5001 100.0.1
100+ 50 100+ 50
Nong dd can bang 5001 X w4 10001
100+50 100 + 50
X (x+£)
« = INH1oH T _ "% 150
[NH,OH] 5
150

ox+ (L +107 %) x- L 1074 =0
15 30
Giai phwong trinh bac hai trén theo x ta dwoc x = 8,8765. 10~ 6
= pOH = 5,05
Vay trong dung dich thu dwgc pH =14 - 5,05 = 8,95

17.2. Vi NaOH la mét baz manh, phan ly hoan toan, nén trong dung dich

sy phan ly nay coi nhw bao toan néng d6 cho NaOH hay OH™ cla
NaOH
Do d6 sv dién ly cia NH,OH:

NH;OH = NH,” + OH (Kp)

Néng d6 ban d3u : 50.0,01 100.0,01
100+ 50 100+ 50
Néng d6 can bang 0001 X x+ 100.0,01
100+ 50 100+ 50
X (x+i)
« = [NH,ToHT _ ™Y "1
[NH,,OH] 05
150
X+ (= +1074T) x- =104 =0
150 300
Giai phwong trinh bac hai trén theo x ta dwoc x = 8,845. 10 °

= pOH = 5,05
Vay trong dung dich thu dwgc pH =14 - 5,05 = 8,95

17.3. Vi NaOH la mét baz manh, phan ly hoan toan, nén trong dung dich

sy phan ly nay coi nhw bdo toan néng dd cho NaOH hay OH™ cla
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NaOH
Do d6 sw dién ly cia NH,OH:

NH,OH = NH,” + OH (Ky)
Néng do ban dau ;2201 100.0,01
100 + 50 100 + 50
Ndng do canbang 001 x4 100001
100 + 50 100 + 50
x(x+i)
K, = [NH,"1.OH] _ ™" "150
[NH ,OH] 5
150

ox+ (- +10°4yx- L 1074520
150 30

Giai phwong trinh bac hai trén theo x ta dwoc x = 8,742. 10 °°
= pOH = 4,05
Vay trong dung dich thu dwgc pH =14 -5,05=9,95

17.4. Vi NaOH la mét baz manh, phéan ly hoan toan, nén trong dung dich

sy phan ly nay coi nhw bao toan néng d6 cho NaOH hay OH™ cla
NaOH
Do d6 sv dién ly cia NH,OH:

NH;OH = NH,” + OH (Kp)

Néng do ban dau 150.0,1 50.0,1
150+ 50 150450
Néng d6 can bing 2001 o x4 5001
150+ 50 1501 50
_ [NH, ].IOH ] _ x(x+0,025)
[NH,OH] 0,075 — x

o X% +(0,025+ 10°*"°) x - 0,075. 10 %" =0

Giai phwong trinh bac hai trén theo x ta dwoc x = 5,3244. 10 °
= pOH = 4,27

Vay trong dung dich thu dwoc pH =14 - 4,27 =9,72

17.5. Vi NaOH la mét baz manh, phan ly hoan toan, nén trong dung dich

sy phan ly nay coi nhw bdo toan néng dd cho NaOH hay OH™ cla
NaOH
Do d6 sw dién ly cia NH,OH:

NH,OH = NH," + OH (Kp)
Néng d6 ban dau ;15001 50.0,01
150+ 50 150+ 50
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18.

24.

. 150.01 50.0,01
X X+

Néng d6 can bang - X
150+ 50 150+ 50
_ [NH, 1. JOH ] _ x(x+0,0025)
[NH,OH] 0,075 — X

< x? +(0,0025+10 *™) x - 0,075.10 *™> =0
Giai phwong trinh bac hai trén theo x ta dwoc x = 4,484. 104
— pOH = 3,35
Vay trong dung dich thu dwgc pH =14 - 3,35 = 10,65
Trong dung dich chtra cac anion: CO3% C,04 27, SO, Khi cho ion Ca #*
vao thi két tla nao tao trwwdc ? Giai thich, biét tich sb tan cla cac taa:
Teaczos4=3,8.10° - T cacoz=1,7.10% - T casos=6,26.10"

Giai
Cac phan (rng tao tua la:
COZ + Ca* = CaCO; T cacoz=1,7.10% =10 """
C,0,4 + Ca*" = CaC,0; T caczos=3,8.10°=1084
SO, + Ca* = CaSO0, T casos = 6,26 .10° = 10" *2

Diéu kién dé co tha la [Ca®" ]. [X] > T (CaX) = T cla chat nao cang bé
hon thi khd nang xuét hién tia cang sém.

Do dé thir tw xuét hién tha sé la: CaC,0, - CaCO; - CaSO..

Pem chudn 50ml dung dich HCI 0,05M bang V(ml) dung dich NaOH
0,1M. Tinh gié tri pH ctia dung dich chuan dwoc khi V(ml) 1an lwot 1a: 0 -
10 - 20 - 24,9 - 25 - 25,1 (ml)

Giai
Phwong trinh phan wng: HCI + NaOH — NaCl + H,0
Tai diém twong duwong: V = 0005 _ 55 (mL)

Tai V = 0: dung dich chi c6 HCI phan ly manh nén pH cua dung dich la pH
cua acid nay.
pH = -IgCy = -1g0,05= 1,3
Tai V = 10: dung dich gém NaCl va HCI dw = [H"] dung dich = [H*]bd -
[H']phan (rng

50.0,05-10.01 _

H = = 0,025 Hd dich=1,6
H] 50+10 =P Hng die

TaiV =20 7] = 2200-2001_ 744 193
50+20

= pH dung dich = 2,15

Tai V = 24.9: [H7] = 5o.oéc())5+—zi4ég.o,1

=1,34.10°*
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26.

= pH dung dich = 3,87
Tai V=25:[H]=[OH]=10"" = pHdung dich=7
Tai V = 25,1: dung dich gdm NaCl va NaOH dw

= pH dung dich = pH (NaOH duw)

Ma [OH7] = [OHTbd - [OHTphan Gng =2221= 090

=1,33.10°*
251+ 50

= pOH =3,88 = pH= 14 - pOH =10,12

Viét phwong trinh phan (rng va tinh thé oxy héa khir cia phan ng khi
cho 10 ml Fe** 0,1N pha trén véi 10 ml dung dich KMnO, 0,1N trong mdi
trwdng acid. Néu chi thém 5 ml dung dich KMnO, 0,1N thi thé oxy hoa
kh&r cua phan &rng la bao nhiéu.

Biét E° =+ 0,68 (v), E° =+ 1,52(v)

Fe*t /Fe?* MnO,” / Mn?*
Giai
Fe¥* + le = Fe® E° =0,68 (v)
MnO, + 8H" + 5e = Mn* + 4H,0 E! =1,51(v)
5Fe’ +MnO,; + 8H" = Mn** + 5Fe* + 4H,0
Theo dé:
Sé dwong lwong gam cta Fe** =0,01. 0,1 = 0,001
S6 dwong lwong gam cia MnO, = 0,01. 0,1 = 0,001
Nén sb dwong lwong gam cta ching bang nhau, tirc la sy pha trén nay
dat tai diém twong dwong, khi dé: E = w: 1,38 (v)
Néu chi thém 5 ml dung dich KMnO, 0,1N thi s dwong lwong gam cla
Fe®* bang 2 1an s6 dwong lwong gam cla MnO ',

Giai gan dung: E = % Ew= 0,69 (V)
Giai chinh xac: ap dung codng thirc tinh thé E & trwéc xa diém twong

dwong

E = E° +0,059 Ig %: 0,68 (V)
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HOAT PONG KIEM TRA THUONG XUYEN

CHU BE VE PHWONG PHAP KHOI LUONG

Tén hoc VieNn:.....ccoocoveeiiiieeeinnn, Nhém............

Nghé: phan tich dau Khoa.........

Tén Giao ViéN:.........ccoeeeinnnnee Téntrg giao:......coooeeveiiiieeeee
Cau 1

Cho mét dung dich nwédc chwa rd chira loai ion nao. Hay trinh bay cach
nhan biét cac ion AI**, Zn®*, Pb ?*, Ba** cé trong dung dich do:
a) Lap so dd hé théng phan tich cac ion nay.
b) Viét cac phwong trinh phan (*ng minh hoa cac phan (rng c6 hién
twong xay ra trong qua trinh nhan biét trén.
Cau 2
Khi phan tich ham lwong Na,SO, ¢ trong 0,3579(g) mubi ran NaCl, thi
dem dinh mirc mubi nay thanh 250mL dung dich, sau dé hat ra 50mL dung
dich dem phan tich bang phwong phap khéi lwong thi thu dwoc 0,0041(g)
BaSO, khan.
a) Tinh ham lwong % Na,SO, c6 trong mudi ran NaCl ban dau
b) Tinh néng dd dung dich NaCl trong 250mL binh dinh mrc, biét réng
khéi lwong riéng cha dung dich nay 1a 1.12g/mL va mubi NaCl chi
|1&n Na,SO, ma thoi
Giai
Céau 1
a) Lap so dd dang nhanh cay (SV ciing cé thé l1ap so dd dang bang)
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Dung dich ban dau

+ HCL ly tdm
L
Tha tréng (1) dung dich loc
+ HyZ 380, loc ndng ¥ H2504 / C2HSOH
L
dung dich loc Thatrang Tda trang (3) o dung dich loc
(bd) +{NaCQ,baa hoa HNH,
+KI . s8is loc ndng i
v L+CH3COOH dun dlmh loc
Tia vang (2) LGy g.: pa)  Iuawdng(®  dungdich loc
Mhanbi€t Pb™)  Tavang HHCT lﬁ N
(MNhin bigt BaZ™h (4) +Alizarn S

Mauds . ¢ Toaming
(Mhanbiét AFYY " (Nhan bigt Zrf )

b) Cac phan &rng da xay ra:
(1): Pb**+ 2CI” — PbCl,
(2): Pb**+ 2I7 —— Pbl,
(3): Ba** + SO,> —= BaSO,

(4): BaSO, + COs* Lﬂ, BaCO; + SO,*
BaCO; + CH;COOH — Ba** + CO, + CH;COO
Ba’* + CrO,* —= BaCrO,
(5): A** + 3NH;3 + 3H,0 — AI(OH); + 3NH,*
Zn?* + 3NH; + 3H,0 —= Zn(OH), + 3NH,"
Zn(OH), + 2NH; —= [Zn(NH,),]*" + 20H
(6): Al(OH); + 3H" — AI** + 3 H,0
APP* + Alizarin S — phrc mau dé (tta hodc dung dich)
(7): [Zn(NH3),]* + S* —— ZnS + 2 NH;.

Cau 2
a) So db chuyén dbi: Na,SO, — BaSO, (tylé 1:1)
M
Nen K= —twso = 1425 6095 = 2905
Mo, 233 50
Vay ham lwong % Na,S0, = 20041250 509,100 = 3,49%.
0,3579.50
b) Khdi lwong cta 250mL dung dich mudi da dem hoa tan la: 250. 1,12

=280(g)
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Vi mudi rdn NaCl chi chra Na,SO, nén khdi lwong NaCl nguyén
100-3,49 03454 _
00 58,5

chét 1a: 0,3579. =~ 0,3454(g) = s6 mol ctia NaCl =

5,9. 102 (mol)

Vi thé ndng dé % dung dich thu duoc la: 2344

100 = 0,12(%)
0,0059

Hay néng dé mol/ L Ia: s~ 0,023(M)
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CHU PE VE PHUWONG PHAP CHUAN PO ACID-BAZ
(Hoc vién khéng dwoc str dung tai liéu)

TN hoC VIEN: ..., Nhém............

Nghé: phan tich dau Khoa.........

Tén Giao VieN:.........ooeeivviieeen. Téntrg giao:......ccooeeveiiiieieee.
Cau 1

Thiét 1ap phwong trinh dwéng dinh phan V(mL) acid HCI C," bang V,
(mL) baz NaOH Cy". T d6 néu cach tim pH cla dung dich tao thanh tai cac
thoi diém: trwde diém twong dwong, tai diém twong dwong va sau diém twong
dwong
Céu 2

Tién hanh chuan d& 10mL dung dich HCI chwa biét néng d6 (C,) bang
dung dich NaOH 0,1N v&i chat chi thi phenolphtalein tr khdng mau sang mau
héng bén trong 10 gidy (pH cla khoang ddi mau tir 8,1 - 10,1), thi thdy hét
15,2mL dung dich NaOH.

a) Timndng dd C, ctia dung dich HCI ban d4u.

b) Néu chon chi thi metyl Dacam -MO (pH khoang di mau twr 3,1 — 4,4)

thi phép chuan con chinh xac khéng ? Tinh sai sé chuan d6 khi dung

cac chi thi
Giai
Caul
Phan trng tai diém twong dwong: HCI + NaOH = NaCl + H,0O
Trong qua trinh chuan do: [H'] + [H'Tpe = [Hloha tron = VaCa
' vV, +V,
. . . V,.C
[OH] + [OH]pe = [OH Jphatren = Vab+\;b
. L _V,C,-V,C e
Q[H]—[OH]—T\/Zb (Vi[H]pe = [OHTe) (1)
-« V. +V V,.C
1 H1-[OH]).—2—2 =1-F pat 2= -F 2
(1) < (H']-[OHY]) V.C. (D2 V.C. ) (2)

Duoc goi la phwong trinh dinh phan Axit manh — bazo manh
Khi V, = 0 (chwa chuan @6 ) (F = 0)
PHada = PH (e =-19 Ca
Khi 0 < Vo< V yong auong  ( tredc xa diém twong dwong ) (0< F < 1)
Xem nhw [OH] <<< [H*] nén (2) viét lai |a:
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V, +V, “1.F
V,.C

a a

- [OH1].

< [OH]= (F — 1)( +b): pOH = pH

a

Khi Va = Viyong auong (treréc gan diém twong dwong ) (F < 1),(F > 1)

2)

W 10" Vo +V
H™ - a ' b =(1-F
H1- ) Ve, =a-P

Giai phwong trinh bac 2 theo [H']= pH
Khi Vig < V, (sau xa diém twong dwong ) (F > 1)

V., +V

Xem nhw [H"] >>> [OH ], nén (2) viét lai la: [H]. -2—2 =1-F

V,.C

a a

< Tim [H] = pH
Tai diém twong dwong ( Va = Visong dwong ) (F = 1)
[H]=[OH]=10"= pH=7

Cau 2
a)

b)

Khi dung dich chuyén tr khdng mau sang mau héng bén thi phép
chuén d3 dat diém dirng chuan dd, cd: (C.V)uc = (C.V)naok.

Nen C, = (CVhaon - 15201_ 5 55
Vel 10

V&i cach chudn ban diu bang chi thi phenolphtalein c6 khoang dbi
mau 8,1 — 10,1 thi pT = 27191 - 9 1 Nen[H] = 1079 va [OH] =
10—4,9
Ma Sai sé clia phwong phap chuan dd acid manh — baz manh la
s=S +Cb “ (W]~ [0H)) = 0152401 14-91_10-49 = . 0,000208

C.. 0152.01

< S =0,0208%
Twong tw khi xét sy chuan d6 dung chi thi MO c6 khoang déi mau 1a

31+ 4,4

3,1 - 4,4 thi pT = = 3,75, nén [H'] = 10> va [OH] = 10~

10,25

-14
Do d6: S = ﬂ([H*] U 0,152 +0,1(10 -375 10~ 1025 =
C.C, [H] 0152.01
0,00295
< S =0,295%
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Vay khi dung chi thi MO sé c6 sai sb la 0,295% I&n hon sai sb cla
chi thi PP 1a 0,0208%, do dé néu dung chi thi MO thi cho két qua
chuan dé khéng chinh xac bang cach dung chi thi phenolphtalein
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KE HOACH VA CACH THUC PANH GIA
KET QUA HOC TAP MON HOC

Bai tap
Sinh vién phai lam t4t ca cac bai tap trong céac bai hoc va trong méi bai thi
nghiém. D6 14 co s& nén tang 6n tap ly thuyét dén céach tién hanh thyc nghiém
s6 liéu trong thi nghiém
Bai kiém tra
POI VOI BAI LY THUYET
Sinh vién sé& lam bai kiém tra 15 phat hay 45 phut theo chwong trinh cta
BO, nham xac dinh mirc d6 chudn bj bai cla sinh vién trwédc khi dwoc hoc
sang chuvong maoi
POI VOI BAI THYC HANH
Sinh vién s& phai dwoc kiém tra miéng hodc 15 phut trwdc khi vao budi
thwe hanh nhdm danh gia kha nang chuén bi cac bai thwe hanh
Diém danh gia
POI VOI BAI LY THUYET
- Céc bai déu dwoc chdm trén thang diém 10
- Céc bai 15 phat (D15) hay van dap (DVD), va diém thi mén hoc ly
thuyét dwoc tinh hé sé 1
~  CAéc bai 45 phut (D45) hay tiéu luan (DTL) dworc tinh hé s6 2
- Diém thanh phan (DTP) 14 tbng cac diém 15, van dap, 45, tiéu
luan... da dwoc nhan véi cac hé sé twong rng
- Diém mén hoc ly thuyét (DMHLT) Ia trung binh céng cua diém thi
(DT) va diém thanh phan
Cach tinh diém cho mén ly thuyét
Vidu: DTP = D15X1 + DVDX1 + D45X2 + DTLX2 +...
Diém mén hoc ly thuyét = ¥ (DTP + DT)
POI VOI BAI THYC HANH
~  Mbi budi thwc hanh déu phai c6 diém téng két cho budi thwc hanh
d6. Diém chim sé trén thang 10 diém va nhan véi trong sé cla tirng
phan trong mbi bai. Diém moén hoc la diém trung binh clia cac bai
thwec hanh.
- Piém phan kiém tra miéng cé trong s6 dwoc tinh 1a 20% trong diém
tbng két cua sinh vién.
- Bai bao cdo, tiéu luan, ban vé co trong sd dworc tinh 1a 40% sb diém

158



tbng két
- Thao tac thwc hanh, cac cau tra 1oi trong khi thi nghiém, thao luan
c6 trong s6 dwoc tinh 14 30% trén téng sé diém.
- Panh gia tac phong, vé sinh trong phan thwc hanh, sw nghiém tac
v.v... trong budi thyc hanh sé chiém 10% trong diém tdng két
Cach tinh diém cho mén thwe hanh

Piém tac - 2 e x s
R biém thuc biem bai biém bai bao
phong, vé . . .z . Lz N
) hanh, thao kiém tra cao, tieu luan,
sinh, trwc . a
R luan (BTH) (BKT) ban vé (BBC)
nhat (BTP)
Trong
B 10% 30% 20% 40%
sO
Vi du:
Dlém bail= (DTP)Bai 1 X0,1+ (‘DTH)bai 1 X 0,3 + (DKT) bai 1 X 0,2 + (‘DBC)
bai 1 X 0,4

Piém bai 2 = (DTP)Bai > x 0,1+ (DTH)bai > x 0,3+ (DKT) bai 2 X 0,2 +
(DBC) bai 2 X 0,4

Diém mén hoc thwe hanh = 1i(’aiem Bai i)
i=1

Cach xép loai diém cta mon hoc

DPiém Xép loai Pat | Khéng dat
8- 10 Gioi
7-can 8 Kha
5-can7 | Trung binh X
3,5-can5 | Yéu X
<35 Kém X

X

X

M6n hoc PHAN TICH CO SO 1a moét khoa hoc 1am nén téng ly thuyét cho
viéc phan tich mau. Vi thé GV can phai thwéng xuyén gitp cho SV mét cach
nhin toan dién trong viéc phan tich mau théng qua cac bai da hoc va nhét 1a
suw tw danh gia ky nang tiép thu, tai hién va tw duy sang tao trong cac cach giai
bai tap clia SV.

V&i cac bai tap trong tirng bai hoc (ma & day chi dwa ra mét vai bai mang
tinh wéc 1& vé chd diém) can danh gia SV & mirc do chuan bi, khd nang tw
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duy

V&i cac bai kiém tra, can cé thang diém ré rang dén 0,5 d. Khdng nhat
thiét moi dbi twong déu c6 moét thang diém gibng nhau. Vi & day van dé tw duy
va kha ndng sang tao trong bai gidi dwoc danh gia cao nhat

V&i cac bai bao cdo thi nghiém, viéc danh gia phai déng déu & cac khau:
tac phong lam thyc hanh, hanh vi ’ng x& trong thoi gian & phong thi nghiém,
kién thirc trd 1o cau hdi cla gido trinh va nhéat 1a sy chuan bi & nha trudc khi
vao phong thi nghiém vé co s& ly thuyét da dwoc hoc trong gi® 1&n 16p ly
thuyét

Trong khi chAm diém céac hoat ddng trong mén hoc, gido vién can danh ra
mot ty 1& phan trdm diém nhét dinh cho viéc danh gia vé hanh vi, ’ng x, thao
tac, sw tuan tha ndi qui, qui ché trong I&p hoc, trong phong thi nghiém.
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