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CHUYEN DE 7: NGUYEN TO NHOM VIIA - HALOGEN

Phan I: HE THONG LY THUYET CO BAN VA NANG CAO

I. NHOM HALOGEN TRONG BANG TUAN HOAN CAC NGUYEN TO

Nhém VIIA trong bang tudn hoan gém: Fluorine (F: 6 s6 9, chu ki 2), chlorine (CI: 6 s6 ]-7, chu ki 3),
bromine (Br: 6 s 35, chu ki 4), iodine (I: 6 sb 53, chu ki 5), astatine (At: 6 sb 85, chu ki 6),
tenessine (Ts: 6 s6 117, chu ki 7).

At va Ts khong gip trong ty nhién, n6 1a nguyén t6 phong xa.

Nhu vay, nhém halogen dugc nghién ciru & ddy bao gom fluorine, chlorine, bromine va iodine

II. CAU HINH ELECTRON VA CAU TAO PHAN TU CUA CAC NGUYEN TO TRONG NHOM

HALOGEN
Céu hinh electron 16p ngoai cing ciia cac ' T l 1 1 T
nguyén tu cac halogen la ns’np’ (N 1a sb E np®

thir ty cua 16p ngoai cung).

- Tt fluorine dén iodine, s6 16p electron ting dan va electron 16p ngoai cing cang xa hat nhan hon.

- O trang thai co ban, cic nguyén tir halogen déu c6 mot electron doc than.

- Lop electron ngoai cung ctia nguyén tir fluorine 1a 16p thr hai nén khong c6 phan 16p d, Nguyén tir
chlorine, bromine va iodine c¢6 phan 16p d con tréng, khi duogc kich thich L2 hoac 3 electron co thé

chuyén dén nhimng obitan con tréng :

Electron lap ngoai cang & trang thai kich thich

}
Wit "

B H mp*

ns

Electron Iop ngoai cing & trang thai co ban

h N L
] = AN
ns? * + + nd?

[ 4 np?

HS'

Nhu vy, ¢ trang théi kich thich, nguyén tir chlorine, bromine hoic iodine c6 thé co 35 hoac 7 electron
ddc than. Piéu nay giai thich kha ning ton tai cac trang thai oxygen hoa ctia chlorine, bromine, iodine.
Pon chét halogen khong phai 14 nhiing nguyén tir riéng ré ma 1a nhitng phan tir: Hai nguyén tir halogen
X Kkét hop v6i nhau bang lién két cong hoa tri tao thanh phan tir X, .

X ‘X —- XK — X—X

Céng thirc electron  Cong thirc cdu tao
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Ning luong lién két X—X cta phan tir X, , khong 16n (tur 151 4én 243 kJ/mol) nén céc phan tir
halogen tuong ddi d& tach thanh hai nguyén tir.

I11. KHAI QUAT VE TiNH CHAT CUA CAC HALOGEN

1. Tinh chét vat li

- O diéu kién thuong: Fluorine la chét khi, mau luc nhat; chlorine 1a chit khi, mau vang luc; bromine la
chét

long, mau nau doé; iodine 1a chét rin, mau den tim.

- Fluorine khong tan trong nudc vi n6 phan huy nude rat manh. Cac halogen khéc tan twong dbi it trong
nudc va tan nhiéu trong mot sé dung méi hitu co.

2. Tinh chét hoa hoc

- Nhom halogen véi 7 electron & 16p ngoai cling va dd am dién 16n, nguyén tir halogen X d& dang

14y mot electron tao ra X" ¢6 cu hinh khi tro bén virng.
X" les X°
ns‘npt — nstnp®
- Halogen 14 nhiing phi kim dién hinh, chiing 13 nhitng chét oxi hoa manh. Kha ning oxi hod giam dén tir
fluorine dén iodine.
- Trong cac hop chét, fluorine ludn c6 s6 oxi hoa — 1, cac halogen khac ngoai s6 oxygen hoa — 1 con c6

céc sb oxi hoa tL +3, +5, '?.

-0 dang don chét, cac halogen ton tai dudi dang phan tr X2. N6 vira thé hién tinh oxi hoa vira thé hién

tinh khir.
YR ! : K
-1 +1 +3 +5 -+7
| | ]
T "-.,‘_ T T T __,.-’ T

1. '['inlh oxi hoa “""z.Tfrnh khir

3. Tinh tu oxi1 hoa khi

2.1. Tinh oxi héa manh

X+ 21le —» 2X
a) Tdc dung véi kim logi = mubi halide
2M o nX, - 2MX

(N: 12 héa tri cao nhat ctia kim loai M)

F S, L, g . .
- 2: Oxi hoa duoc tat ca cac kim loai.

Ca+ F,—» CafF
Cl

- 72: Oxi hoa dugc hau hét cac kim loai, phan img can dun nong.

2Fe ¢ 3Cl,—Y— 2FeCl,

2 (Calcium fluoride)

(Iron (HI) chloride)
Cu + Cl,—— CuCl
B

_ B Oxi héa dugc nhiéu kim loai, phan tmg can dun nong.
2Fe + 3Br,—“— 2FeBr,

[
Z (Copper ( ) chloride)

(Iron ( . ) bromide)

I . e A . . 5 i 9 5 . 4 - . 4 - 5 A J ’
- 2: Oxi héa dugc nhiéu kim loai, phan rng chi xay ra khi dun néng hodc khi c6 mat cua chat xuc tac.
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H.C
2Al + 31— 2All; A juminium iodide)
b) Tac dung voi phi kim

0

Céc halogen tac dung dugc voi hau hét cac phi kim trir N, O, C (kim cuong).

2P+ 3Cl, —— 2PC; (Phosphorus trichloride)

2P+ ,—— 2PCl, (Phosphorus pentachloride)

25+ Cl,—£55.Cl,

S+ 3F, —» SF,

¢) Tac dung voi hydrogen — khi hydrogen halide.
X+ H,— 2HX

Kha ning phan (mg giam dén tir F— 1

R : Phan trng ngay trong bong tdi, & t'= _2520'[, gay nd manh.
F,+ H, 225 ,2HF

- Ch : Phan tmg can chiéu sang, né manh.

Cl, + H, ——2HC]

- BrZ - Can nhiét d cao.

Br, + H, "< 2HBr

- I2: Can nhiét do cao, phan tmg khong hoan.

Chii y: Khi HX tan trong nuéc tao ra dung dich acid HX | déu 1a cac dung dich acid manh (trir HF ).
d) Tac dung véi hop chit c6 tinh khir
F,+HS— 2HF +5

F,+H,O—-HF O,

Cl, +H,5— 2HCI+ S
3FeCl, + 3CI, — 2FeCl,
Cl. + 2NaBr— 2NaCl + Br,
Cl, + 2Nal — 2NaCl + 1,
Br, + H, —2HBr

|, +H.S—2Hl +5

|, +NaSO, +H,0—-Na,5s0, + 2HI

Chuy:

- Halogen c6 tinh oxi h6a manh hon day duoc halogen c6 tinh oxi hoa yéu hon ra khéi dung dich mubi
(trir T2),

Thi du:

Cl,+ 2NaBr — 2NaCl + Br,

Néu NaBr pé, Cl, oon: 5CL, + Br, + 6H.0 — 2HBrO, + 10HC]
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Vi Far F.+HO—=2HF+O, T
01 Fy: ¢ . .
- Nude chlorine, bromine ¢6 tinh oxi hoa rat manh
3C1L + S+ 4H.0— eHCl+ H,50,
Cl,+50, +2H.0 — 2HCI+ H,50,
AC1, + H.S+4H.0 — 8HCI + H.50,
Br, + SO, + 2H.0 — 2HBr+ H.,S0,
Br, + H,S —2HBr +5
2.2. Tinh khir

F=ClL =Bl on khtr ting dan.
) ClZ:thrdu:(_yc F2: Cl,+F, — 2CIF

— BrZ:thIdu*Q'c Clz: ‘5C|;- T BH?O t B‘r? — 10HC] + EHBI’CE
Br,

- IZ:thrduqc C|2,

3C1, +6H. O + 1, - 10HCI + 2HIO,
SBr, + 6H,0+ 1, - 10HCI + 2HIO,
2.3. Tinh tw oxi hoa - khu.

H,0.

S0,

(phan tng nhan biét khi ~2).

Theo day:

a) Voi
Cl

- 7'2: Phan tng khong hoan toan ¢ nhiét do thuong

Cl, + H,0e= HCl+ HCO (hypochlorous acid)

_Brp : Phan ung ¢ nhiét do thuong, chdm hon chlorine.

Br, + H,O == HBr HBrO

(Hypobromorous acid)

L : Hau nhu khong tan trong nudc nhung tan trong dung dich iodide kim loai kiém:
K1+ 1, — Kl

b) Vi dung dich base

Cl+ 2NaOH — NaCl+ NaClO + H.O

Raon Gia-van
3CI, + 6BNaOH—25— 5NaCl + NaClO, + 3H,0
Cl, + Ca(OH), —*“— CaOCl, + H,0O
3Br, + 6NaOH — 5NaBr+ NaBro, + 34,0
31, + 6NaOH — 5Nal + NalO, + 3H.0

A Z +1 \
Chu y: Nudce Javel, CaOCl, déu 1a chat oxi héa manh, tac nhan oxi hoéa Ia CI™. Chuing c6 tinh tdy mau
va sat trung.
IV. PIEU CHE

1. Pidu ché T2
Vi K, c6 tinh oxi h6a manh nhit, nén muén chuyén F~ thanh K, phai dién phan hdn hop KF + HF

(khéng c6 mat H;0 ).
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2 H F fiied phaé H i F?

 Cl

2. Piéu ché 2
a) Trong phong thi nghiém: Cho acid HCI dic (hay hon hop NaCl + H,30, dac), tac dung voi
MnO,, KMnQ,, K.CrO., PRO,, KCIO,, CaOCl., NaClO

cac chit oxi hoa manh nhu

MnQO, 4HCI+">MH‘CI? +ClLT+2H.0

MnQ, + 4NaCl 4H?50¢:—">MHCI? +4NaHSO, + CI, T +2H.0

2KMNO, lEHCI%ZMHCI? +5CI, T +2KCl+8H.0

K.Cro. - 14HCl—L— 2K Cl 2CrCl,+3CIL, T +7H,0

Ca0Cl, 4 ZHCI;"}CEICI? +H.O+CI, T

2NaClO + 2HCI —-— 2NaCl ClLT+H,0

b) Trong cong nghiép: Di¢n phan dung dich NaCl , €O mang ngan.
ZNaCl+2H.0 NER A A g, INGOH - H, T rClL T

ITEMD) Ngjad

Néu khong c6 mang ngan thi khi chlorine thoat ra s& phan tng voi NaOH tao ra nudc Javel.

Cl, + 2NaOH — NaCl + NaClO + H,O
X BI','2

3. Diéu ché "~ 2

a) Trong phong thi nghiém: Dung chit oxi héa manh nhur Mno, oxi héaion |, BI" trong méi

H,S0,.

truong acid
ZNal + MnQ, - EH?SCE;":» MnSO, + 1.+ Na,SO, + 2H.0
Z2NaBr+ MnQ, EH?SDi% MnSO, + Br, + Na,S0O, + 2H.0

Hoic: Co thé diéu ché Br.1, bang cach ding Cl, (vira @) oxi hoa ion |, BI
Cl, + 2NaBr— 2NaCl + Br,
Cl, + 2Nal — 2NaCl + |,

b) Trong cong nghiép:
- Nguon chinh dé san xuat Br, trong cong nghi€p nudc bién va nudc hdé muoi, duge acid héa bang

H2SO4, sau do cho khi Cl, (vira du) suc qua.
Cl, + 2NaBr— 2NaCl + Br,

- Ngudn chinh dé san xuét I 2, trong cong nghiép 1a rong bién va nude cua 16 khoan dau mo.

V. HQP CHAT HYDROGEN HALIDE VA HYDROHALIC ACID

Theo day:

HF -HCI-HBr—HI

Tinh acid tang, tinh khir tang

1. Tinh acid

O diéu kién thuong cac HX déu 1a chat khi, dé tan trong nudc cho ra dung dich acid HX .

Vi d6 bén cua lién két H-X giam dan tvt H-F @én H-I , 46 manh cua acid HX tang dan tv HF
(acid yéu) dén HI . Cac acid HCI, HBr, HI g3y 14 cac acid manh, trong nudc phan li hoan toan.

HCl - H +Cl



uigeli.xyz

HBr—H" + Br

H - H +I

= Cac acid HCI, HBr, HI thé hién déy du tinh chat cia mot acid manh.

- Lam quy tim hoa do
- Tdc dung vdi base > mudi + nwéc
2HCI + Cu(OH) — CuCl + 2H. O

HBr + NaOH — NaBr + H,O
HCl + H,S0,)

Chii y: Néu ¢6 hdn hop nhiéu acid (chiang han tac dung v6i hdn hop nhiéu base (ching

NaOH + BalOH| . x . ; x .
r‘ }?) thi d€ don gian ta nén thay hon hop acid bang H" va hén hop base bang OH

han

H +OH —H,0

e r"||'_I

=My EnH o, Moy = Myeop EHEE:SH-_
- Téc dung véi basic oxide = mudi + nwéc
Z2HCI + CuO — CuCl + H.O

Z2HI + NaO — 2Nal + H,O

HX (X :Cl, Br}

Chu y: Vo1 basic oxide 4 khi tac dung véi acid ' tao ra hai mudi.

8HCI+ Fe,O, — 2FeCl, + FeCl, + 4H.,0
8HBr+ Fe,0, — 2FeBr, + FeBr, + 4H.0
8Hl+ FeO, — 3Fel, + |, + 4H.0

Fe,O

- Tdc dung véi kim logi —~ Mudi c6 hoa tri thap +H,
2M 4 2nHX — 2MX + nH, T

H, (K = Pb); n: hoa trj thip cua M .

Fe+ 2HCI — Fell, + H?T

Fe+2HBr - FeBr, + H, T

M dimg trude

HCI + H.S0,)

Chii y: » Néu c6 hdn hop nhiéu acid (chang han +'tac dyng véi hdn hop nhiéu kim loai
Na Mg, Zn, Fe, Al ) thi dé don gian ta nén thay hdn hop acid bang H".
Na+H" —Na +1/2H,

Mg+ 2H > Mg” +H,
Zn:« 2H > Zi +H,
Fei2H > Fe® +H,
2A1+ 6H » 2A1% 1 3H,

(chang han

116
« A9 o6 thé tic dung duge véi dung dich HI giai phong N2, do két tia A9 kha bén (€5 =10

280+ 2HI > 280 L +H, 1

).

. Cu khong tac dung véi dung dich HCI Tuy vay vdi sy c6 mat cua oxygen khong khi, Cu bi oxi hoa

thanh mubi copper (I | ) :
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2Cu+ 4HCT + 0, — 2CuCl, + 2H,0
- Téc dung véi dung dich mudi
Co hai kiéu phan ng
* Do quan hé day: acid manh day acid yéu hon ra khoi muoi
BaCO,+ 2HCI — BaCl, CD‘?T +H.O
Na,5+ 2HCI — 2NaCl + H?ST
e Phdn vmg trao doi.
Mudi tham gia phai tan, san phdm tao thanh phai c6 chat két tia khong tan trong Acid sinh ra.
HCl + AgNO, — AgCl b4 HNO,
(tring)
HBr+ AgNQO, — AgBr L4 HNO,
(vang nhat)
HI + AgNO, — Adgl A HNO,

(vang dam)

(mui trimg thoi)

AgNO AgF

Riéng HF khéng phan tng véi dung dich 3 do mudi tan trong nudc.

Chii y: HF ¢6 tinh chét dac biét 13 dn mon thuy tinh (SIOZ).
AHF + 510, — SiF, T +2H.0
Phan tng trén duoc dung dé khic thay tinh.
2. Tinh khiwr
Trong phan tir HX, s6 oxi hoa ctia X 14 -1, thip nhat = thé hién tinh kh.
Theo day: HF —HCI —HBr-Hl = (inh khir ctia cac HX tang dan do d6 bén lién két H — X giam dan
(vi Ay x tang) = d6 bén phan tir giam dan.
*HF: Khong thé hién tinh khir & diéu kién thudng, chi co thé oxi hoa bang dong dién. Vi phan tir HF rét
bén.

. HCI : Khi dac, thé hién tinh khtr yéu, chi tac dung véi céc chét oxi hoa manh nhu:
MrO,,KMnO,, K Cr,0, PbO,,KCIO,, CaOCI, NaCIO... 1 oo HCI trong aéi bén.
MNO, + 4HCl—-— MnCl, + CI, T +2H.0

MnO, + 4NaCl + 4H,50, —— MnCl, + 4NaHSO, + CI, T +2H,0

2KMnO, + 16HCI——2MnCl, + 5C1, T +2KCl + 84,0

K,CrO, + 14HCI—— 2KCl+ 2CrCl, + 3C1L, T+ TH.0

Ca0Cl, + 2HCl——CaCl, + H,0+ CI, T

2NaClO + 2HCI——2NaCl + CI, T +H,0

PbO, + 4HCI—-—PhCl, + €I, T 12H.0

. HBr, Hl. paya nhirng chat khir manh, vi phan tir tvong ddi kém bén.
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2HBr(k)+ H,50,faé - Br, + SO, T +2H.0
8HI(k) + H.,50,faé& » 4l +H.ST +4H.,0
4HBr+ O, —»Br, +2H.0
4HI + O, —» 1, +2H,0
MnO, + 4HBr — MnBr, + Br, + 2H.O
MnO, + 451 - Mnl, + 1, + 2H.0

3. Piéu ché HX.

. HF. CaF (raé) + H SO, naé— Caso,  2HF T

. Hcl. NaCl (raé) + H.SO, fiaé—~""sNaHS0, + HCI T

NaCl (raé) + H.SO, ﬁaé;':h;Na?Sﬂi P 2HCI T
o FBr AL Vi hai acid nay c6 tinh khir manh, phan tng voi
phép sulfate dé didu ché nhu didu ché HF vaeHCl
ZNaBr(k)+ 2H,90,hae — BF?T -SO?T +2H,0+ Na, 50,
BNd(k)+ 5H.90, Mae — 4|?T i H?ST +4H.0+ 4Na, S0,
C6 thé diéu ché HBI, HI bang cac phan tng :
PBr, + 3H,0 — 3HBr + H.,PO,
Pl +3H,0 — 3HI + H.PO,
HS+ 1, — S +2HI
4. Mubi halide
« Cac mudi halide déu tan nhiéu trong nudc trir
D6 tan nay giam déan tir chloride dén iodide.
AgQCl - AgBr - Adl

Do tan gidm dan

« Nhan biét ion Cl, Br.l : Dung dung dich mubi Ag (thuong la

NaCl + AgNO, — AgCl v 4 NaNO,
(tring)
NaBr+ AgNO, — AgBrl +NaNO,
(vang nhat)
Nal + AgNO, — Agl L +NaNO,
’ (vang dam)
5. Cac hop chat chira oxygen ciia halogen

Oxide Acid tuong tng

+1 +1

CLO HCIO
(Dichloro oxide) (hypochloruos acid)

-3 +3

ClO, HCIO,

H,SO

Ag', Pb',Ho(l).

4 dic nén khong thé dung phuong

AgNO

3) 1am thudc thur.

Mubi
+1

NaClO
(sodium Aypochlorite)

+3
NaClO,
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(Dichloro trioxide)) (chloruos acid) (sodium chlorite)
+5 +5 +3
Cl.O, HCIO, KCIO,
(trichloro pentaoxide)) (chloric acid) (potassium chlorate
+7 +7 +7
CLO, HCIO, KCIO,
(Dichloro heptaoxide)) (perchloric acid) (potassium perchlorate)

a) Hypochloruos acid (HCIO ) va hypochlorite (CIoi)
— & ,

« HCIO 13 Acid yéu (<=7 2197 yéu hon H2C0;

KCIO + CO, + H.O — KHCO, + HCIO

* P bén phan tir rat kém, trong dung dich nude tyu phan huy theo 3 huong:

—=— HCl + O
HCIO ———2= CL,0 + H,0
Tﬂ“[;

—— HCl + HCIO,

« HCIO vadllO 43y ¢4 tinh oxi hoa rit manh
AHCIO + PbS — PhSO, + 4HC]
NaClO+ 2HCI fiaé » NaCl+ CI,T +H.O

b) Chloruos acid HCIO, va chlorite (¢102)

. HCIO, kém bén, chi ton tai trong dung dich nudc.
» Tinh Acid va tinh oxi héa cia HCIO, nam giita HCIO va HCIO:;.
* Mudi chlorite (NaClO,, KClO,,...) c6 nguyén tir chlorine sé oxi hoa +3 nén kém bén, tay tring duoc
vai soi.

L . ClO,
¢) Chloric acid HCIOs va chlorate ( — ~4)
* HCIO; 14 acid kha manh (nhu HNO:s), tan nhiéu trong nudc.
* Phan tir HC10; kém bén, ton tai trong dung dich nudc dén 40%, tu phan huy khi dun nong:
4|C|03"—">4C|0? O, T+ 2H.0
« HCIO; 14 chét oxi héa manh (chlorine c6 sé oxi héa +2)
« Diéu ché HCIO; bang phan {mg trao d6i hogc nhiét phan:
Ba(ClO, }j +H .50, loadg — BasSO, i’ +ZHCIO,
3HCIO—— HCIO, + 2HCI
» Mudi chlorate c6 tinh oxi hoa manh khi dun néng:
2KCIlO, + 35— 2KCl + 350, T
KCIO, + 6BHCI nae — KCI + 3CIL T +3H.,0
 Hon hop KCIO; + S + C 1a thude nd den:

2KCIO, + 25+ C— 2KCl+ 250, + CO,
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 KCIO; uoc dung 1am thubc diém:

6P 5KC|03 —;3P2O5 ¢ 5K CI
* KClO;bi nhiét phan theo hai huéng:

— 2 KCI + 0,
[ |
KCIO,
0"
—— = KCl +KClO,
Diéu ché KCIO;:

KCl 3H?0 fiigd phah dung dich KC|03 A 3H? T

£ 1707
3C1, + 6KOH——SKCl+ KCIO, + 3H,0

d) Perchloric acid (HCIO4) va perchlorate (C|O;)

* HC10, 13 Acid manh hang dau, tan nhiéu trong nudc.
* Bi nhiét phan khi dun ndong nhe c6 mat cua chat hat nudce nhu P,Os:
2HCIO, — %% 5. CLO, + H,0
« Acid HCIO, trén /0% ¢6 tinh oxi héa manh, lam chét hiru co béc chay. So véi cac acid HCIO, HCIO,
va HCIO; thi HCIO, ¢6 tinh oxi hoa yéu hon vi d6 bén phan tir 16n hon:
Chiea tinh axit vadioden phaa Bi
HCIO HCIO, HCIO, HCIO,
Chiéu ting tinh oxi héa
* Tinh oxi h(’)el(:lozL thé hién khi néng trong méi trudng acid manh.
* Mubi perchlorate bi nhiét phan kho hon mudi chlorate.
KClO, ——KCl+20, T
« Piéu ché HCIO:
KClO,(raé)+ H.SO, (fia&) —— KHSO, + HClO, T

KC|03 , H?G fied phad dung dich KC'D_ . H , T
Phan II: HE THONG BAI TAP THEO KIEN THUC LY THUYET CO PHAN

DANG
DANG 1: GIAI THiCH TINH CHAT
Cau 1. Hay tra 101 cac cau hoi sau:
(a) Xac dinh s6 oxi hoa cta F, Cl trong céc chét sau: NaF, F,, HF, KCl, HCI, HCIO, NaClO, KCIOs.
(b) Cho cac nguyén t6: Cl, Br, I, F. Sap xép cac nguyén td trén theo chidu ting dan d6 4m dién va ban
kinh nguyén tir.
(c) Nhan xét vé su bién ddi mau sic, trang thai va tinh oxi hoa cua céc don chét F,, Cl,, Br, L.
(d) So sanh nhi¢t do soi va nhi¢t dd ndng chay cua F,, Cl,, Br,, I,. Giai thich.
Huéng din giai

-1 0 -1 -1 -1 +1 +1 +5
(a) NaF, F,, HF, KCl, HCI, HCIO, NaClO, KCI1O;
(b) Tang dan d6 am dién: 1, Br, CI, F.

Tang dan ban kinh nguyén ti: F, C1, Br, 1.
(c) Mau sac ddm dan: F,, Cl,, Br, L; trang thai: Khi (F,, Cl,) — Léng (Bry) — Rén (I).
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Tinh oxi hoa giam dan: F», Cl,, Br, L.
(d) Nhiét d¢ soi1, nhiét d§ nong chdy tang dan: F», Cl,, Bry, 1> do khdi lugng phan tir va tuong tac van der
Waals tang dan.

Ciu 2. Astatine 12 nguyén t6 phong xa, dugc xép dudi nguyén t6 iodine trong nhom VIIA. Thuc té, cac
nha khoa hoc chi thu duoc dong vi bién cta astatine tir qua trinh nghién ctru vé phong xa, dong thoi né
chi ton tai khoang 8 gio .
Duya vao xu huéng bién d6i mot sb tinh chét ctia nhom halogen, hiy du doan:
(a) Tinh oxi hoa clia nguyén tir astatine manh hon hay yéu hon so v6i nguyén tr iodine?
(b) Pon chit astatine c6 mau ddm hon hay nhat hon so v&i don chit iodine?
Huéng din giai
(a) Trong nhém halogen, di tir F dén I ¢6 Tinh oxi hoa giam dan
= Tinh oxi héa ctia nguyén tir astatine yéu hon so v6i nguyén tir iodine
(b) Trong nhém halogen, di tir F, dén I, ¢6 mau sic cua cac don chat ddm dan
= Pon chét astatine c6 mau ddm hon so véi don chat iodine

Ciu 3. Tai sao don chét halogen it tan trong nudc, tan nhiéu trong dung méi hiru co khéng phan cuc nhu
hexane (C¢H\4), carbon tetracholoride ( CCLy)?

Huéng din giai
Chét tan d& dang hoa tan trong dung méi c6 cung ban chat: chat tan phan cuc dé tan trong dung méi phan
cuc va nguoc lai. Pon chét halogen 13 chat khong phan cuc nén dé tan trong cic dung moi khong phan
cuc nhu hexane ( C¢His), carbon tetracholoride ( CCly) va it tan trong dung moi phan cuc nhu nude.

Ciu 4. Xu huéng bién d6i tinh chét cta cac halogen. Cac nguyén t6 nhom VIIA goi chung 1a nhém cac
nguyén td halogen, trong do “halogen” c6 nghia Ia “tao ra mu6i”. Cac nguyén t6 nhém nay gom: fluorine
(F), chlorine (Cl), bromine (Br), iodine (I), astatine (At), tennessine (Ts).

Béng sau tong hop nhing dit liéu vé mot s6 nguyén té nhom VIIA:

Nguyén to Fluorine Chlorine Bromine Iodine

S6 hiéu nguyén tur 9 17 35 53
Nguyén tir khoi 19 35,5 80 127
Bén kinh nguyén tir (nm) 0,064 0,099 0,114 0,133
D6 am dién 3,98 3,16 2,96 2,66
DPon Chét Fz Clz Bl'z Iz
Trang thai & diéu kién thudng khi khi long ran
Mau sic luc nhat vang luc nau do den tim
Nhiét d6 néng chay (°C) -219,6 -101,0 7,3 113,6
Nhiét do s6i (°C) -188,1 -34,1 59,2 185,5

Quan sat bang trén, hay:
(a) Nhan xét su bién ddi ban kinh nguyén tir cia cic nguyén t6 trén va giai thich cho su bién ddi do.
(b) Nhan xét su bién d6i do am dién cua céc nguyén td trén. Tur do, gidi thich tai sao “trong tu nhién,
fluorine chi c6 thé ton tai & dang hop chét v6i s6 oxi hod -17?
(c) Nhan xét su bién d6i nhiét do sbi va nhiét do néng chady cua cac nguyén t trén va giai thich cho su
bién doi do.

Huwéng din giai
(a) Ban kinh nguyén tr ting dan: F, CI, Br, I do s6 16p electron tang dan.
(b) b6 am dién gidm dan: F, Cl, Br,I = F c6 d0 am dién 16n nhét trong cac nguyén t6 nén kha nang hut e
16n = chi nhan 1 electron cta cic nguyén tir nguyén to khac dé dat octet = chi c6 SOH -1 trong hop
chat.
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(c) Nhiét do s6i, nhiét d6 nong chay ting dan: F,, Cl,, Bry, I, do khdi lwong phén tir va twong tac van der
Waals ting dan.

Caiu 5. Cho bang s6 liéu sau

Tinh chit HF | HCl | HB| HI
r
Ning luong lién két H-X 565 | 431 | 36 | 29
(kJ/mol) 4 7
Do dai lién két H-X (A) 09 | 127 | 14| 1,6
2 1 0
Nhiét d6 nong chay (°C) 83 | - 88 | -
114, 50,
2 8
Nhiét do s6i (°C) +19 | - - -
)5 84,9 | 66, | 35,
7 8

a, Néu trang thai ton tai ¢ diéu kién thudng (20-25°C) cuia HF, HCI, HBr, HI?
b, Hay dwa ra két luan vé chiéu huéng bién ddi tinh axit tir HF — HI? Giai thich?
¢, Nhan xét va giai thich su bat thuong vé nhiét do soi va nhiét do nong chay cua HF so vé1 HCI, HBr,
HI?
Huwéng din giai

a, O diéu kién thuong (20-25°C): HF, HC1, HBr, HI & thé khi

b, Tinh axit: HF < HCI < HBr < HI
Giai thich: D6 dai lién két ting, nang luogng lién két giam dan — do bén lién két H-X giam dan — tinh axit
(kha nang cho H") cang manh

Nhiét d6 soi1, nhiét o nong chdy giam dan tr HC1 > HBr > HI (theo quy luat ting M) Riéng cta
HF cao bét thuong.
Giai thich: Do lién két hidro giira cac phan tir HF:

2 ’
- ,
\O #

Cau 6. Giai thich tai sao trong khong khi (c6 chura khi COZ) nude Gia ven c6 tinh tdy mau va sat tring.

Huéng din giai
Do tinh Acid ctia HCIO yéu hon H,CO, nén trong khong khi c6 chira khi £o; da xdy ra phan Ung :
CO, + NaClO + H.,O — NaHCO_ + HCIO

HCIO vaaNaClO ¢y 1a nhitng chat c6 tinh oxygen hoa rat manh (tic nhan oxygen hoa CI+1) c6 kha
ning phan Gmg véi cac hop chit mau. Chuyén cac hop chit ndy tir 6 mau tré thanh cac hop chat khong
mau.

Cau 7. So sénh (c6 giai thich) do bén, tinh kht, tinh acid cia cic chét sau: HF.HCI, HBr, HI.
Hwéng din giai
Theo day :
HF — HCl — HEBr — HI
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Do bén phén tir giam, tinh khir ting, tinh Acid ting
Giai thich:
* Dg bén: Do ban kinh nguyén tir cic nguyén tir halogen ting tir F dén | nén do dai lién két H-X
tang dan tr HF dén HI din dén d6 bén lién két H—X giam dan tir H-F dén H—1 hay d6 bén phan
tir giam dan.
e Tinh khir: S6 oxygen hod cua halogen trong phan tr HX 1a -1 (thdp nhat) nén cac HX ¢6 tinh khr.
Tinh khtr giam dan tr HF @én HI vi d6 bén phan tir giam.
- HF . Khéng c6 tinh khir vi phan toe HF rét bén.
- HCI'. Chi thé hién tinh khir & néng do dac va chat oxygen hoa manh nhu KM nO4, KCIO,,MrO,,...
2KMnO, + 16HCI — 2KCl -+ 2MnCl, + 3CI T +8H.0
HCl + H.50,(ha€) —

Khong xdy ra
- HBr, HI'. Thd hién tinh khir manh do phan tr kém bén. Trong d6 kha ning phan tmg caa Hl manh
hon HBr,
8HI + H,SO, —» 4, + H ST +4H.0
()
2HBr+H_ S0, »Br, 150, T +2H,0
(He€)

* Tinh Acid: Khi HX khi tan vao nudc tao thanh dung dich Acid HX . Do d¢ bén lién két giam dan tir
HF ¢n HI nén kha nang phén lira H tang dan tr HF @én HI din dén tinh Acid tang dan. Ngoai ra,

F , 1am giam ndng d6 HF dan dén kha nang

_ 2
phén li ra H" cua HF cang giam. Thuc té, HF 1a Acid trung binh ( Ky =10 ).

HFEH +F
HF + F /E HF,

ion F~ con co kha ning két hop voi phan tir HF tao ra H

Cac Acid HCL HBr HIE g3y 13 nhiing Acid manh. Trong nudc phan li hoan toan thanh ion.
HCl — H" + Cl
HBr—H + Br
HI —H +]

Caiu 8. So sanh do bén, tinh Acid va tinh oxygen hod cta cac chit sau (c6 giai thich):
HCIO,HCIO,, HCIO, , HCIO

Huwéng din giai

A ; 0 O
Céu trac #‘,D\ " __,,(‘J\ ./,['J !I"J }\fi_‘lff H ’HD\\CF’///
H ol H -."C’./l N\ o'f %
: : 0
(HCI{]} {] i{‘lUg} HCIO O
( ) (HCIOy)
Trang thai lai hoa
cuia nguyeén tir 5 5 5 5
trung tam X P P » »
khong hoan hao khong hoan hao khong hoan hao hoan hao
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¢ HXO, n =

. LT T 3
D6 bén: Nguyén tir trung tim X trong phén tir 123 4) O trang thai lai hoa P

3 Q N \
(lai hod tr dién). Mirc d hoan hdo cua trang thai lai hod e tang dan nén do bén phan tr ting dan
t HCIO gén HEIO.:

e Tinh oxygen hod: Theo day : HCIO-HCIO, - HCIO, -HCIO, thi tinh oxygen hod giam dan do

d6 bén phan tir ting dan.
e Tinh Acid: Trong ddy trén, di tir trai qua phai ta thdy s6 nguyén tir oxygen khong lién két véi
hydrogen ting dan tir 0 ¢n 3 nén do phan cuc cua lién két O-H tang tinh Acid tang.

Cau 9. Vao mot ngay mua he, troi ning gat, cac cong nhan dang lam viéc, bat ngd ¢ mot tiéng nd 16,
mot cdt khi mau vang luc boc 1én, nhung ngay sau d6 cgt khi nay tir tir roi Xuéng bao trum léy nha may.
Céc cong nhan cam théy ngat tho, cuéng hong kho rat, nhirc dau, chong mat, mdt s6 thi bj 6i mura va bat
tinh. Sau mot khoang thoi gian ngén, ciy cbi quanh nha may kho héo va chuyén mau. Nguoi ta d lay
mau nghién ciru va cho cac két qua sau:

(1) Khi cho khi nay tac dung hoan toan véi 27,3 gam k&m thi thu dugc 57,12 gam mubi.

(2) Khi nay tan trong nudc tao thanh dung dich c¢6 kha ning tay mau.

(3) Bé dung dich cta khi ndy ngoai anh sang rdi nhé dung dich AgNOs vao thiy két tia tring.
Xac dinh khi, viét phuong trinh phan (mg xay ra dé giai thich cac hién tuong thi nghiém trén?

Hwéng din giai
(1) Zn + X, — ZnX, m mudi= 57,12 = (27,3/65)(65 +2X) — X = 35,5 ( X 1a Cl, khi X 1a Cl,)
(2) CL, + H,0" HCI + HCIO. HCIO c6 tinh oxi hoa manh c6 kha ning tiy mau
(3) HC1 + AgNO; — AgCl | (tring) + HNO;

DANG 2: VIET PHUONG TRIiNH PHAN UNG
Cau 1. Viét phuong trinh phan tmg xay ra, giai thich ngan gon céc truong hop sau day:
a. Hon hop gém CaF, va dung dich H,SO, déc co thé duogc dung dé cham khic trén bé mit thuy tinh.
b. Trong phong thi nghiém c6 thé tim thiy nudc chlorine, bromine, iodine nhung khong ¢6 nuée fluorine.
¢. Dung dich HBr dic khong mau, dé mot thoi gian trong phong thi nghiém, duéi tic dung cua khong
khi, dung dich chuyén sang mau vang cam.
d. Trong dich vi da day c6 chita HCI nong d6 khoang 104 — 10-3 (mol/lit) , khi nong d6 HCI 16n hon
10-3 (mol/lit) s& gdy ra bénh o chua, tinh trang bénh kéo dai c6 thé dan dén viém loét da day. Bac si
thuong chi dinh bénh nhan méc bénh ¢ chua uéng thudc nabica (chtra NaHCO:s) dé diéu tri.

Huwéng din giai

a. Dung dich HF c6 thé hoa tan duoc thiy tinh SiO,
Can + HzSO4 - CaSO4 + 2HF
4HF + Si0, = SiF, + 2H,0

b. - Vi Cly; By, I, chi tac dung cham v&i nude, phan con lai tan trong nude, thu duge dung dich twong tGng.
- Riéng khi F> tdc dung manh li¢t véi nude nén khong thu dugce nude florine:
2F, + 2H,0 = 4HF + O,

c. HBr bi O, khong khi oxi héa thanh Br,, dung dich Br; lodng c6 mau vang cam. 4HBr + O, = 2Br; +
2H,0

d. NaHCO; trung hoa bét HCI, gidm tri¢u ching ¢ chua.
NaHCO3 + HC] - NaCl + COz + Hzo

Céiu 2. Trong phong thi nghiém, nguoi ta diéu ché halogen (X.) theo so do sau:
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NaX (khan) + MnO; + HySOs dic = Xo+ vven....
a. Viét phuong trinh phan tng diéu ché khi CL.
b. Suc tu tir khi Cl, vao dung dich KI, hay cho biét mau sic dung dich bién doi nhu thé nao? Giai
thich.
c. Giai thich tai sao phai dung NaX khan va H,SO, ddc? Cho biét vai tro cia MnO, trong phéan (g
trén.
d. Ngoai Cl,, ta c6 thé diéu ché Br, va I, bang cach trén, nhung khong diéu ché dugc F,. Giai thich tai
sao ?
Huwéng din giai
a. Viét phuong trinh phan tmg diéu ché khi Cl,.
2NaCl(khan) + MnO, + 2H,SO.dac e Cl, + MnSO; + Na,SO4+ 2H,0
Hay:
NaCl+ H.,S0,

L. —“ 5> HCl+ NaHSO,

4HC! + MnO, ———>MnCl, +Cl, +2H,0
b. Dung dich KI xuét hién mau den tim, sau d6 dan tré lai khong mau:
Cl, + 2KI——2KC] + 1,
5CL, + I, + 6H,0—— 2HIO, + 10HC]
¢. Phai dung NaCl tinh thé va H,SO, dic dé han ché ti da luong nuée trong 6ng nghiém vi MnO, phan
ung voi HCl dam dac.
Vai trd MnO;, 1a chit oxi héa.
d. Khong thé ap dung phuong phép trén dé diéu ché F, vi hdn hop oxi hoa (MnO, + H,SO,) khong du
manh dé oxi hod HF thanh F, (hodc do F~ ¢6 tinh khir rat yéu).

Cau 3. Viét phuong trinh hoa hoc cia cac phan tng xay ra trong cac truong hop sau (néu co):
a) Suc khi CI, vao dung dich FeBr,.
b) Ion | trong KI bi oxi héa thanh I, bai FeCls
¢) Cho nudc clo qua dung dich KI du.
d) Suc khi clo tir tir dén du vao dung dich KBr.
Huéng dan giai

a) 3Cl, + 2FeBr, — 2FeCl; + 2Br;

b) 2KI + 2FeCl; = 2FeCl, + 2KCl + I,

C) Clz + 2KI - 2KC1 + 12;

KI con du: KI+1, = KI;

d) Cl, + 2KBr — 2KCl + Br,
5Cl, + Br, + 6H,O — 10HCI + 2HBrO;

Cau 4. Viét phuong trinh héa hoc xay ra trong cac thi nghiém sau:
(a) Cho kim loai Na tac dung vo1 Br,, dun nong.
(b) Cho F, tac dung véi nude
(¢) Cho CI; tac dung v6i dung dich NaOH, dun nong.
(d) Cho H» tac dung voi I, xuc tac, dun nong.
(e) Cho CI; tac dung vdi dung dich Nal.
Huwéng din giai

(a) 2Na + Br, — > INaBr



uigeli.xyz

(b) 2F; + 2H,0 — 4HF + O,
(¢) 3CL, + 6NaOH ——> 5NaCl + NaClO; + 3H,0

xt, t°
(d) Hz + Iz < 2HI
(e) Cl, + 2Nal — 2NaCl + I,

Ciu 5. Viét cac phuong trinh hoa hoc trong cac thi nghiém sau
a. Dan khi Cl, dén du 1an luot vao cac dung dich NaBr va H,S.
b. Cho Fe;0, 1an luot vao lugng du cac dung dich HCI va dung dich HI.
¢. Cho dung dich H,SO, dac 1an luot vao mdi mudi NaCl va NaBr, dun nong.
Huéng din giai

Clz + 2NaBr — 2NaCl + Br;
Clz + Brz + 6H20 — 2HBI'O3 + IOHCI
Clz + HZS + 4H20 d HzSO4+ SHCI

Fe;0,4 + 8HC1 — FeCl, + 2FeCl; + 4H,O
Fe;O. + 8HI — 3Fel, + [, + 4H,0

NaCl + H,SO, dic, nong — HC1 + NaHSO4.
NaBr+ H,SOs gic, nong — HBr + NaHSOs.
2HBr + HzSO4—> Br, + SOz + 2H20

Cau 6. Dy doan hién twong va viét phuong trinh phan tmg héa hoc xay ra (néu c6) trong cac thi nghiém
sau:
a. Nho tu tur timg giot dung dich HCI vao dung dich AgNO:s.
b. Dan khi SO, vao dung dich nudc Br, (mau vang).
¢. Cho nudc Chlorine qua dung dich KI c6 vai giot hd tinh bot.
d. Cho 1 lugng nhé Fe;0, vao dung dich HCI.
Huwéng din giai
a. Xuat hién két tia trang, két tta khong tan.
HCI + AgNO; — AgCl | + HNOs
b. Mau vang nau nhat dan
SO, + Br, + 2H,O = 2HBr + H,SO,
c. Cl, +2KI 72KCl +1,;
I, sinh ra 1am hd tinh bot chuyén sang mau xanh.
Khi Chlorine du: 5Cl, + 6H,O + I, — 2HIO; + 10HCI.
Mau xanh cta hd tinh bot bién mat.
d. Fe;O; bi hoa tan, dung dich tao thanh c6 mau vang/nau nhat.
Fe;04 + 8HCl— FeClht 2FeCl; + 4H,O

Cau 7. Giai thich hién tuong va viét phuong trinh hod hoc xay ra (néu c6) cho mdi trudng hop sau: a)
Cho bat “MNO4 yao dung dich HC! dic.
b) Cho vai mau CU vao dung dich HC rdi suc khi ©2 lién tuc vao.

H,SO

¢) Cho NaBr vao dung dich 4 dic, ndng.

d) Cho hd tinh bot vao dung dich Nal sau do suc khi C|2 141 du vao.
Huwéng din giai
a) Co sui bot khi thoat ra.
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ZKMNO, + I6HCT — 2K Cl -+ 2MnCl, + 5{:|?T +8H,0
b) Déng tan, tao dung dich mau xanh lam
2Cu+ O, + 4HCI — 2CuCl, + 2H.0

c¢) Co sui bot khi thoat ra, tao dung dich mau nau do.

ZNaBr+ 2H ESDJFﬁé}—; Na?SGi - Br2 - 502 T -EH?O
d) Dung dich ¢6 mau xanh tim, sau do méat mau.

Cl.+ 2Nal > 2NaCl + 1,

L + hd tinh bot— dung dich mau xanh

SBr, + 1. +12H,0 —» 2HIO, + 10HBr

Cau 8. T da voi, mudi an, H,O (cac thiét bi coi nhu c6 du). Viét phuwong trinh phan tng diéu ché
calcium oxycholoride (CaOCl, ) . Viét Cong thirc cu tao cia calcium oxycholoride. Chi & s oxi hoa
cua tung nguyén tur chlorine trong phan tir calcium oxycholoride. Tai sao calcium oxycholoride c6 tinh
tay mau?
Hwéng din giai

+)Céac phan tmg: CaCO; — CaO + CO, ( nhiét phan ¢ 1000°C)

CaO + H,0 — Ca(OH),

2NaCl + 2H,0 — 2NaOH + Cl, + H, (Pién phan dung dich c6 mang ngan)

Ca(OH), + Cl, — CaOCl, + H,O ( Stra v61,30°C)
+)Cong thirc cau tao,sd oxi hoa Cl : o cI'
Ca
CI'

+) Calcium oxycholoride c6 tinh tdy mau,Vi : Do goe CIO" c6 tinh oxi h6a manh va c6 tinh tiy mau .

Cau 9. Viét 6 phuong trinh phan tng diéu ché clo va cho biét phan (mg nao dugc ding dé didu ché clo
trong cong nghiép.

Hwéng din gii
Sau phuong trinh diéu ché clo:
dlpcid

2NaCl + 2H,0 ™  2NaOH + Cl, + H,O (1)
2NaCl — ™= 2Na + Cl, )
MnO, + 4HCI (dac)y MnCl, + Cl, + 2H,0 (3)

2KM1’104 + 16HC1 (dic) —>2M1’1C12 + 2KC1 + 5C12 + 8HzO (4)
KoCr,O; + 14 HCI (g3p — 2KCl + 2CrCl3 + 3Cl, + 7TH,O (5)
KCIO; + 6HCI (dac) — KCl +3Cl, + 3H,O (6)
(hs ¢6 thé viét 6 phiong trinh khdc)
Phan ng (1) 12 phan tng ding dé diéu ché clo trong cong nghiép.
DANG 3: HOAN THANH CAC PHUONG TRINH HOA HQC THEO SO PO CHUYEN HOA
VA DPIEU CHE

NaCl,Cl,, Fe,HCI,FeCl,, FeCl,, Fe(OH), Fe.0, 1y a0 sy db bidu didn méi

Ciu 1. Cho cic chat:
lién hé giira cac chét trén. Viét phuwong trinh hoa hoc theo so dd chuyén héa do.
Huwéng dan giai

So d6 chuyén hoéa:
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NaCl—=s Cl,—2 5 HCl—2 FeCl, e— = :5 FeCl,— " Fe(OH),—"»Fe,0,—* > Fe
Céc phuong trinh hoa hoc:

(1) 2NaCl + 2H, 0 fetenmdnadsn , NzOH  C| T 4H, 1

CorEnD N8

(2) Cl, + H,—=2HCl
(3) Fe+ 2HCl - FeCl, + H, T

(4) 2FeCl, + Cl,—— 2FeCl,

(5) 2FeCl, + Fe— 3FeCl,

(6) FeCl, + 3NaOH — Fe{OH), | +3NaCl
(7) 2Fe(OH),—— Fe,0, + 3H.0

(8) Fe, 0, + 3CO—"— 2Fe + 3CO,

Ciu 2. Hoan thanh cac phan Gmg theo so d chuyén hoa:
KMnO, + HCl — (A)+ (B} + (C) + (D)
(A)+ (D)= (E)+ (C)+ (F)
(C)+(F)— HC1
(C)+(E) —— (A)+(G)+(D)
(G)+ HCl — (A)+ (C)+ (D)
Hwéng dan giai
2KMnO, + 16HCI — 2KCl + 2MnCl, + 5CI, T +8H.,0
(A) (B)  (C) (D)
2KCl+2H,0 'Lfm:j‘;:”:;: »2KOH+ CL T +H, T
(E) (C) (F)

H,+ Cl, = 5 2HCl

3C1, + 6KOH—— 5K Cl+ KCIO, + 3H,0
(G)

KCIO, + 6HCl »KCl+3Cl, T 13H.0

Cau 3. Hoan thanh cic phan tng sau theo so do:

2y HCl -, > NaCl > NaClO - Cl, - FeCl, > FeCl,
by KCIO, = KCI - Cl, > Br, 1, - NalO,
o) KMnO,+HCl 5> A+BT+C+D
Mn+B— C
AiD->BiFiHT
F+B—>I1+A+H
| + HCl - A +B+D
d) Fe+tA 5B+ T
MnO,+A—>C+DTE
Mn+D —C



a)

b)

d)
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B+D—>F
FiNa+E >GLl+H+1T
G K+E
Kil—5)+E
J+D—EsF
Huéng din giai
4HCI (faé) + MnO, —» MnCl,+Cl, T +2H.0
Cl, + 2Na—s 2NaCl
NaCl + H O—pratmi=ia , NaClO + H,
N&aClO+ 2HCI (fiaé&) —» NaCl+ CI, T +H.0
3Cl, + 2Fe— 2FeCl,
2FeCl, + Cu— 2FeCl, + CuCl,
2K CIlO, + 10HCI — 2KCl + 5CL, T +5H,0

2KCl+ 2H,0—dmdaisd o oH 4 €|, T+ H, T

COUTERD N8

Cl, + 2NaBr — 2NaCl + Br,
Br, + 2Nal — 2NaBr+ |,
3l, + BNaOH — NalO, + SNal + 3H,0

2KMnO, + 16HCI — 2KCl + 5CI, T +2MnCl, + 8H,0

(A)  (B) (€) (D)
Mn+ Cl, - MnCl,

2KCl+ 2H,0—dumdhiisisnad_, 5 OH 4 C|, T +H, T

COWERD NgEa
(F)  (H)
2KOH + Cl, - KCl+ KCIO+ H.O
(A)y (I} (D)

KCIO+ 2HCl - KCl+ CI, T +H,0
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Fe+2HCl —FeCl,+H, T
(A) (B) (1)
MnO, + 4HCl - MnCl, + CI, T +2H,0
(A)  (C) (D) (E)
Mn+Cl, — MnCl,
2FeCl, + Cl, — 2FeCl,
(F)
2FeCl, + 6Na+ 6H,0 — 2Fe(OH), | +6NaCl+ 3H, T
(G) (H) (1)
Fe(OH),—— Fe,0, + 3H,0
(K)
Fe,0,+3H,—2Fei3H.,0
)
2Fe+ X1, 2FeCl,

Céu 4. Hoan thanh cac phan tmg theo so d6 chuyén hoa:

FetA 5B+ T

MnO,+A »C+DTE

Mn+D—C

B+D-F

F+Na+E—>Gl+H+1T

G5 K+E

Kil—Y )+ E

J+D—t5F

Hwéng dan giai

Fe:2HCI - FeCl, +H, T

(A) (B) (1)
MnO, + 4HCl - MnCl, + Cl, T +2H.0

(A) (C) (D) (E)
Mn+Cl, — MnCl,
2FeCl, + Cl, — 2FeCl,
(F)
2FeCl,+ 6Na+ 6H_O — 2Fe(OH), | +6NaCl+3H, T
(G) (H) (1)
Fe(OH),—— Fe,0, + 3H.,0
(K)
Fe,0, +3H,—“—2Fe:3H.,0
()

2Fe+ X1, 2FeCl,
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Cau 5. Hoan thanh chudi phan tng sau:

KMnOs NaClo — Cl,
)
e (2: —2 HCl 2~ FeCl, % FeCl; —*- AgCl
KClOs y Y‘
MO, Br, —=» MgBr, —*- NaBr—"- AgBr

Hwéng din giai
(1) 2KMnO, + 16HCl — 2KCI + 2MnCl, + 5Cl, + 8H,0
(2) 2KC1 + 2H,0 — 2KOH + Cl, + 2H,
(3) KCIO; + 6HCI — KCl + 3Cl, + 3H,0
(4) MnO; + 4HCI — MnCl, + Cl, + 2H,0
(5) Cl, + 2NaOH — NaCl + NaClO + H,0
(6) NaClO + 2HCI — NaCl + Cl, + H,O

tO
(7) Cl,+H, — > 2HCl
(8) Fe + 2HC1 — FeCl, + Hy?

tO
(9) 2FCC12 s Clz — 2FGC13

(10) 2FeCl; + Fe ——> 2FeCl,
(1 1) FCC13 + 3AgNO3 — FG(NO3)3 + 3AgClL
(12) Cl, + 2NaBr — 2NaCl + Br;

tO
(13) Mg + Br, — > MgBr,
(14) MgBr;, + 2NaOH — Mg(OH),| + 2NaBr
(15) NaBr + AgNO; — AgBr| + NaNOs

Cau 6. Hoan thanh chudi phan tng sau:

(a)
HCl == Cl, % FeCl; % FeCl,
(5)
NaClo
(b) MnO, —>— Cl, — 2= FeCl; — > NaCl — = Cl, — 2= CuCl, — 2= AgCl
Hwéng din giai
(@)

(1) MnO; + 4HClgge ——> MnCl, + Cl, + 2H,0
tO
(2) CL + H, — 2HCI
tO
(3) 2Fe + 3Cl, — 2FeCl;

(4) 2FeCls + Fe —— 3FeCl,
(5) Cl, + 2NaOH — NaCl + NaClO + H;0

(b)

(1)
, 2Fe +3Cl,— 2FeCl,

MnO, + 4HCl——MnCl, + Cl, + 2H.0

@

€)
INaCl + 2H,0 %S _,¢] 4 H, 4 2NaOH
(4) 5

FeCl, + 3NaOH — Fe(OH), + 3NaCl
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Cu+ Cl, —— CuCl,

)

©) CuCl, + 2AgNO, — Cu(NO, ), + 2AgCl
Cau 7. Trong cong nghiép, dung dich sodium chloride dugc dem dién phan dé c6 phan tng theo phuong
trinh hoa hoc sau

NaCl(aq) + H0(1)— A(aq) + X(g) + Y(g) (*)
Tir phan Gng gitra Y voi dung dich A sé& san xuat dugc hdn hop tay rira phd bién .
Tir phan tng két hop gitra X va Y sé& san xuat duoc hydrogen chloride.
(a) Hay cho biét cong thirc hoa hoc cia A, X, Y.
(b) Hoan thanh phuong trinh héa hoc (*).

Hwéng din giai

- Chat tay rira pho bién 1a nuée Javel gom c6 NaCl va NaClO
= Hai chit tic dung voi nhau dé tao thanh nuéc Javel 1a: NaOH va Cl,
- Vi A ¢ dang dung dich, Y ¢ dang khi = A la dung dich NaOH, Y 1a khi Cl,
- Pé san xut dugc hydrogen chloride can: Cl, va Hy, ma Y 1a khi Cl, = X 1a khi H,
(a) Cong thirc hoa hoc ciia A, X, Y 1an luot 1a: NaOH, H,, Cl,
(b) Phuong trinh hoa hoc: 2NaCl(aq) + 2H>O(1) — 2NaOH (aq) + Ha(g) + Cla(g) (*)

Ciu 8. Nguyén t6 X 1a mot phi kim. Hop chit khi ctia X v6i hydrogen 1a E; oxide cao nhit cua X 1a F. Ti
khéi hoi cia F so véi E 1a 5,0137.
a) Tim X.
b) Hoan thanh so db sau (biét X, X, X, 1a mubi c6 oxygen cua X; X5 1a mudi khong chira oxygen ciia X;
X5 12 acid khong bén cia X).

(12) (11)

X7<— XG - XS

(10) 7 © *
/ (8) (7) i
X ()

Huéng dan giai

a) Goi n 1a hoa tri cao nhit cia X véi O (4 <n<7)
= hoa tri ciia X véi H bang (8 — n)
@& TH1: n 13 s6 1é = F ¢6 dang X,0,; E ¢6 dang XHs.n.

2X +16n
+ Theo gia thiét ta co: X+8—n
= chi c6 n = 7; X = 35,5(Chlorine) théa man.
S TH2: n 13 s6 chin = F c6 dang XOqsn; E ¢6 dang XH s

X +8n

+ Theo gia thiét ta c6: X +8—n
= khong c6 gia tri ciia n va X théa man.
b)X, 1a HCI; X, 1a FeCls; X; 1a KCIOs; X, 1a KCIO,; Xs 1a KCI ; X6 14 KCIO ; X5 1a HCIO(c6 thé thay
mudi cia K thanh mubi cua Na).

=5,0137

=5,0137
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(12) (11)
HCIO =—— KCIO =—— K1

Y AN

KOy =—— — ———= FeC,

© KOO g

(1): CL, + H,— 2HCI
(2): Fe;,05 + 6HCl — 2FeCls + 3H,0
(3): 2Fe + 3CL,——> 2FeCl,
(4): 3Cl, + 6KOH —— 5KCl + KCIO; + 3H,0
(5): KCIO; + 6HCl — KCl + 3CL1 + 3H,0
(6): Cl, + 2K — 2KCl

@ kheng mn

(7): KCI + 3H;0 o

KCIO; + 3Hat
(8): 2KCI0;— 22" 2Kl + 30,7

(9): 4KCI0s——> KCI + 3KCIO,

(10): KCIO,——> KCI + 20,1

(11): KCl+ H0 — 2™ KCIO + Hot

(12): KCIO + H,0 + CO,— KHCO; + HCIO

Cau 9. Tu nguyén li¢u ban dau la muoi an, nude, da voi va céc di€u kién can thiét khac. Hay viét cac

phuong trinh hod hoc diéu ché: Nuéc Javel, chloride voi, sodium chloride
Huéng din giai
* Diéu ché nudc Javel

2NaCl + 2H,0—tersdinatan , oNaQH ¢ H, T CI, T

coUTEng NgaB
Cl, + 2NaOH — NaCl+ NaClO+ H.,0
* Diéu ché nudc chloride voi:
CaCO, —+—Ca0+ CO,
Ca0+ H,0 — Ca(OH),
Ca(OH), + Cl, £ ,Ca0Cl, + H.0
(sb@ vod)
« Diéu ché sodium chloride
3CL, + BNaOH — Y, 5NaCl + NaClO 3H.0
Cau 10. Viét 5 phuong trinh phan tmg hoa hoc truc tiép tao ra :
a) NaCl b) FeCl, ¢) HC d) NaBr
Huwéng dan giai
2y 2Na- Cl,— 5 2NaCl
Na O+ ZHCI — 2NaCl + H.O
Na CO, + ZHCl — 2NaCl + CO, T4 H.O

Br.
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NaOH + HCl — NaCl + H.,O
Na,SO, + BaCl, —2NaCl + BasO, |
by Fe+2HCl > FeCl, H, T
FeO + 2HCI — FeCl, + H,0
FeCO, + 2HCI - FeCl, + CO, T +H.0
Fe(OH), + 2HCl — FeCl, + 2H,0
FeSO, + BaCl, —FeCl, + BaSO, |
c)
H,+Cl,—£—2HCI
NaCl + H.S0, —“—HCIT + NaHSO,
(tinh thed (fag)
Cl,+50, + 2H,0 — 2HCl + H,SO,
Cl, + 2HBr — 2HCI + Br,
5C1, + Br, + 6H,0 — 10HCI + 2HBrO,
d)
2Na+ Br, —2NabBr
HBr+ NaOH——NaBr: H,0
2Na+ 2HBr —»2NaBr+H, T
NaOH + HBr — NaBr+ H.O
Na,O + 2HBr — 2NaBr + H,O
€)
2KBr + Cl, — 2KCl + Br,
Cl, + 2HBr — 2HCl + Br,

NaBr  2H,0—dmdsisacea_, oNaOH ¢ Br,+H, T

kho@ig meag noaa
2NaBr+ 2H S0, —» 3Na,S0, + Br, + SO, T +2H.,0
(ia€)
2HBr+H_SO, - Br, +50, T 12H.0
(Nae)

DANG 4: NHAN BIET
Cau 1. Chi dung thém mot thudc thir bén ngoai hay phan biét cac lo mat nhan,
modi lo dung mat trong cac dung dich :
NaCl, Nal, NaBr, NaF, NaOH
Hwéng din giai

Dung dung dich AgNO

3 1am thudc thir. Nhan ra:
- Dung dich NaCl . ¢ két tiia mau tring xuat hién
AgNO, + NaCl — AgCl | +NaNO,

mau trang

- Dung dich NaBr. c¢ két tiia mau vang nhat xuat hién
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AgNO, + NaBr — AgBr 4 +NaNO,
gold nhat
- Dung dich Nal : C6 két tia mau vang dam xuét hién
AgNO, + Nal — Agl + +NaNO,
gold dam
- Dung dich NaOH . C¢ két tua mau xam xuét hién
2AgNO, + 2NaOH — Ag O 1 +2NaNO,
mau xam
Con lai 1a dung dich N@F khong hién tuong gi.

Céu 2. Bing phuong phap hoa hoc hiy phan biét cac dung dich dung trong cic lo mat nhan sau: NaCl,

NaNO;, HCI1, HBr, NaOH
Hwéng din gii

+ Trich méu thir tir cac dung dich trén va danh s thi tu.
+ Dung quy tim:

- Dung dich 1am quy hoa xanh la NaOH

- Dung dich lam quy ho4 do 1a: HCI; HBr (axit)

- Dung dich khéng 1am d6i mau quy 1a NaCl, NaNO; (mubi)
+ Nhan biét cac axit: dung dung dich AgNO;

- Dung dich c6 tao két tia trang v6i AgNOs 1a HCI

Ptpu: HCI + AgNO; —> AgClV + HNO;
- Dung dich c6 tao két tiia vang voi AgNOs 1a HBr

Ptpu: HBr + AgNO; — AgBr‘L + HNO;
+ Nhan biét cac dung dich mudi: dung dung dich AgNOs:
- Dung dich c6 tao két tia v6i AgNO; 1a NaCl
Ptpu: NaCl + AgNO; — AgCl‘L + NaNOs
- Dung dich con lai 1a NaNOs

Céu 3. Trinh bay phuong phap hoa hoc dé phan biét cac chat khi riéng biét:
HCI, H.,, O,, Cl,, CO..

Huwéng din giai

.. Ba(OH - . , .
- Dung dung dich ( )2 lam thuoc thir nhan ra o, vi c6 két tua trang xuat hién.

CO, + Ba(OH), —» BaCD3l +H.O
- Dung quy tim 4m nhan ra khi HCI i 1am quy tim 4m hoa do.

- Dung dung dich Kl + hd tinh bot 1am thudc thtr d6i véi 3 khi con lai nhan ra

mau xanh tim.

Cl, + 2Kl - 2KCl + 1,

l,+ hd tinh bot = dung dich mau xanh tim

Cl

2 vi tao dung dich

Cho hai khi con lai 14n luot di qua bot Cu dun néng, néu c6 hién tuong copper do hoa den 1a 0,

2Cu+ 0, 2Cu0

Khi cdn lai 13 2,



uigeli.xyz

Cau 4. Chi dung thém dung dich HCl 1am thuéc thir, hdy phan biét cac dung dich riéng biét:
Na5 Na CO, NaHCO,, BaCl, ,AgNO,,Na,S0..
Hwéng din giai
Cho dung dich HCI 13n lugt vao cac dung dich mau thir. Nhan ra:
- Dung dich Na,S : C6 khi mui trirmg thoi thoat ra.
NaS+2HCl »2NaCl +HS T

AgNO

- Dung dich 3: C6 két tha mau trang xuat hién

AgNO, + HCI - AgCl L +HNO,

N3,50; . 4 khi miii hc thodt ra.

Na,S0, + 2HCI —» 2NaCl + SO, T +H.0

- Dung dich

BaCIZ: Khong hién tuong gi.

N&,CO;, NaHCO, : C6 khi khong mau thoat ra.
Na CO, + 2HCI — 2NaCl + CO, T +H.O
NaHCO, + HCl — NaCl+ CO, T+ H.O

Cho hai dung dich trén 1an luot tac dung véi dung dich BaCl, néu c6 két tua tréng xuét hién thi d6 la
Na,CO,

- Dung dich
- Dung dich

Na,CO, + BaCl, —» BaCO, | +2NaCl

Gonlaila ICO N one hien fuong,
Cau 5. Chi dung thém dung dich HCI , trinh bay phwong phap nhan biét cic dung dich riéng biét sau:

Na?CDTNaND?NHiCl'Ba{DH}?'K?SD”iNHJ? 503 Viét cac phuong trinh hoa hoc ctia cac phan

ung da xay ra.
Huwéng din giai
Cho dung dich tac dung lan luot véi cac dung dich mau thtr, nhan ra dung dich Na,CO, vi ¢0 sui khi,
khong mui thoat ra.

Na,CO, + 2HCI > 2NaCl+CO, T +H.0
Na,CO

Céc dung dich con lai khong hién tuong cho tac dung lan luot véi dung dich 3. néu co két tua

Ba(_OH :]2 .

trang xudt hién 1a
BalOH), + Na,CO, — BaCO, L +2NaOH

_ Ba(OH)

Ch 2 phan tng véi cac dung dich con lai. Nhan ra:

- Dung dich NH,CI : C6 sui bot khi mui khai thoat ra khi dun nong.
BaOH), + 2NH,Cl — BaCl, + 2NH, T +2H.,0

- Dung dich K,SO, : C6 két tia tring xudt hién.
BalOH), + K.,50, — BaSO, L +2K OH

- Dung dich (NH,), S0, : C6 két tua trang xudt hién va c6 sui bot khi mui khai thoat ra khi dun néng.
(NH,).S0, + Ba(OH), »BaSO, { 12NH_ T +2H.0
NaHCO,, Na,CO,, BaCl, vag

Cau 6. C6 4 1o mét nhan, mdi lo dung mdt trong cac dung dich:
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HCI. Khong ding thém thudc thir nao khac bén ngoai, hiy phéan biét cac lo mat nhan trén. Viét phuong
trinh hod hoc cia cac phan tng da xay ra.
Huwéng din giai
Lan luot ldy ra mot mAu thir dé 1am thude thir ddi véi cac mAu thir con lai. Sau 12thi nghiém ta c6
bang két qua sau:

Mau thir | NaHCO, Na,CO, BaCl, HCI
Thudc thir
NaHCO, - - Sui bot khi
Na,CO, - Két tia trang Sui bot khi
BaCl, - Két tia trang -
HCI Sui bot khi Sui bot khi -
Két luan 1 sui bot khi 1 két tua tréng + | 1 két taa tréng 2 sui bot khi
1sui bot khi

Nhu vay:

- Lo nao ¢6 1 gui bot khi xuét hién 1a lo dung dung dich N aHCO3.

- Lo nao ¢cé 1 két tva tréng va 1 sui bot khi xuét hién 12 lo dung dung dich NaZCO3.

- Lo nao ¢6 1 két tua tr'flng xuét hién 12 lo dung dung dich BaCl 2,

- Lo ndo ¢6 2 sti bot khi xuét hién 1a lo dung dung dich HCI.
Céc phuong trinh hoa hoc cua cac phan tng da xay ra :
HCl+ NaHCO, —» NaCl+CO, T +H,0
(sui bot)
BaCl, + Na,CO, — BaCO, | +2NaCl
(mau trang)
2HCI+ Na,CO, — 2NaCl+ CO, T +H,0
(sui bot)

Cau 7. C6 4 dung dich M9l BalOH), HCLNGS 14 5o ding thém hoa chit khac, hdy trinh bay

phuong phap nhan biét 4dung dich do, Viét phwong trinh hoa hoc xay ra.

Huéng din giai
Lan luot léy ra mot mau thir dé lam thudc thir dbi véi cac mau thir con lai. Sau 12thi nghiém ta co
bang két qua sau:

Mau thtt | Na,S MgCl, Ba(OH), HCl
Thudc thu
Na,S I raég: T T muetrong thoé
mub trobig thod )
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MgCl, L traég: T 1 traég Sti bot khi
i trong thod
Ba(OH), - | tragg -
HCI T muitrong thoé - -
Két luan 1) ragg+ 27T 2| traég+ 17 ¢ traég 1T muitrong thoé
MUl trong thoé MUl trong thoé

Nhuw vay:
Na,S

MqCl,

- Lo nao co 1 két tua tréng + 2 gui bot khi mui trung théi 1a lo dung dung dich

- Lo ndo c6 2 két tia tréng + 1 suii bot khi mui trimg théi 1a lo dung dung dich

- Lo nao co 1 két tva trrfmg xuét hién 1a lo dung dung dich Ba(OH )2.

- Lo nao ¢co 1 gui bot khi mui triing théi 1a lo dung dung dich HCI
Céc phuong trinh hoé hoc cua cac phan irng da xay ra :
NaS+ MgCl. -EH?O—:»MQ[OH}EL - H?ST i 2NaCl
(mau trang) (muii trimg thoi)
NaS+ 2HCI — 2NaCl H?ST
(muli trieng thoi)
MgCl, + Ba(OH), — Mg(OH), b4 BaCl,
(mau trdng)

Cau 8. Chi dung thém mot thudc thur va duge phép dun néng hay phan biét cac lo mat nhan, moi lo

CalHCO,),.Ca[HCO, ), + CaCl,,CaCl,,NaNOo,

chira mét trong cac dung dich:
Huwéng din giai
Pun néng nhe cac lo dén phan ing hoan toan, ta chia lam hai nhom:
. . 5 ). CalHCO.)_ +CaCl
- Nhom 1: Co két thia xuat hién va sui bot khi thoat ra gom ezl oo -}2 , r‘ 3 }? =8
Ca(HCO,), ——CaC0, 4 +CO, T +H,0
- Nhém 2: Khong hién tuong gdm CaCl;.NaNo;.

Dung dung dich “INOs 1am thuéc thir dbi véi hai nhém.
- V6inhém L: Lo ndo c6 két tua tring xuat hién la

Ca[HCO,),,CalHCO, ) +CaCl,
ZAgNQ, + CaCl, — 2AgCl v +Ca|NO, |,
Lo con lai la el -]2 khong hién tuong.

CaCl NaNO,.

- Vé&inhém 2: Lo nao c6 két tia tréng xuat hién 1a 2. Lo khong hién tugng la
DANG 5: CAU HOI THUC HANH
Cau 1. Gia s ¢6 thi nghiém sau: Nho nhanh vai giot bromine mau nau d6 vao dng nghiém chira nudc,
day kin, lic déu. Trong dung dich bromine c6 nhitng chat nao? Vi sao?
Huwéng din giai

Sau khi nho nhanh vai giot bromine vao 6ng nghiém chira nudc, dung dich bromine c6 nhimng chét: Br,,
H,O, HBr, HBrO.

Bry(aq) + H,O(l) 2 HBr(aq) + HBrO(aq)
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- Vi phan tmg x4y ra thuan nghich nén trong dung dich c6 ca chat tham gia va chat san pham

Cau 2. Nhang gidy quy vao dung dich nuéc chlorine thi thay gidy quy chuyén sang mau do. Nhung ngay
sau d6, mau do trén gidy quy s& bién mat. Hiy giai thich hién tuong nay.
Huwéng din giai
Khi chlorine tac dung véi nude tao thanh hdn hop gom HCl va HCIO
Cly(aq) + H,O(l) 2 HCl(aq) + HCIO(aq)
Do c6 acid nén lam gidy quy chuyén mau d6 , tuy nhién HCIO c6 tinh tdy mau nén mau do trén gidy quy
s& bién mat

Cau 3. Khi tron bot nhdm (aluminium) véi bot iodine 16i nho thém vai giot nudce thi xuét hién phan ng,
kém theo khoi mau tim bdc 1én. Hiy viét phuong trinh hoa hoc ciia phan tng va cho biét vai tro ciia nudc
trong phan Ung trén.

Huéng dén giai
PTHH: 2A1 + 3, — " 2All,
H,0 déng vai tro 1a chat xuc tac.
B6 sung: Hién twong phan tmg: Al phan Gng ménh liét v6i I, tao thanh All; c6 anh sang choi, hdn hop
nong dé va hoi mau tim bay Ién 1a I, bi thang hoa do phan tng toa nhi€t manh.

Ciu 4. Dung chlorine dé khtr tring nudc sinh hoat 1a mot phuong phap ré tién va duoc ap dung phd bién.
Tuy nhién, lugng chlorine du nhiéu s& gay nguy hiém cho con ngudi va méi truong nén can phai thuong
xuyén kiém tra néng do chlorine du trong nude. Cach don gian dé kiém tra luong chlorine du 1a dung
potassium iodine va h tinh bot. Hay néu hién tuong va viét phuong trinh hoa hoc cta phan tng xay ra
trong qua trinh kiém tra nay.
Hwéng din giai
PTHH: CI, + 2KI — 2KCI + I,
L, + ho tinh bot — hop chat mau xanh
Hién tugng: Dung dich tir khéng mau chuyén sang mau tim sau d6 chuyén sang mau xanh.

Cau 5. Mot hoc sinh thyc hién thi nghiém va cho két qua nhu sau:
Budc 1: Liy 2ml dung dich NaBr vao dng nghiém, dung dich khong mau.
Budc 2: Liy tiép 1ml hexane vao 6ng nghiém, lic manh dé quan sat kha ning hoa tan cia hai chét long.
Nhan thay hai chét 1ong khong tan vao nhau va phan tach 16p.
Budc 3: Thém 1ml nuée Cl, vao dng nghiém, 1ic déu rdi dé yén. Quan sat thy 16p chét 16ng phia trén c6
mau da cam.
Viét phuong trinh hoa hoc ctia phan mg. Thi nghiém trén chiing minh tinh chat vat 1i va hoa hoc nio ctia
halogen tuong ting?

Hwéng din giai
Phuong trinh ho4 hoc cua phan mg: Cl, + 2NaBr > 2NaCl + Br;,
Budc 1: NaBr 1a hop chét ion, phan tr phan cuyc manh nén tan tbt trong nudc, dung dich déng nhét khong
mau.
Budc 2: Hexane la chat hitu co khong phan cuc, hdn hop dung dich mudi NaBr va hexane khong tan
vao nhau, hexane nh¢ hon nén phan 16p phia trén.
Budc 3: Br, duoc tao ra dé tan trong hexane, 16p chit 16ng phia trén c6 mau da cam.
Thi nghiém chtng minh tinh tan ctia don chét halogen trong hai loai dung mdi va chimg minh tinh oxi
hoa cua Cl, manh hon Br;,
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Ciu 6. Bo dung cu diéu ché khi dugc b tri nhu hinh vé sau:
V61 bd dung cu trén, co thé dung dé diéu ché nhiing chét khi nao trong s6 cac khi sau: Cl,, Ha, SO, CO,?
Giai thich. Viét phuong trinh phan g diéu ché cac khi d6 (mdi khi chon mét cap chat A, B thich hop).

= Dung dich B

Chat ran A

Huwéng din giai
- Giai thich: Dé diéu ché duge khi C nhu bod dung cu v€ thi khi C phai c6 dac diém: nang hon khong khi (
M =29) va khong tac dung v6i khong khi.

— ¢6 thé diéu ché duoc cac khi: Cl,, CO,.
- Phén tmg diéu ché:

2KMnO, + 16HCI — 2KCl +2MnCl, + 5CL,1 + 8H,O
CaCO; +2HCI — 2NaCl + CO,t+ H,0

Céu 7. Trong phong thi nghiém, khi chlorine dugc diéu ché
theo so d6 bén. Hay tra 10i cac cdu hoi sau:

(a) Viét phuong trinh héa hoc xay ra.

(b) Khi chlorine thu duoc bang phuong phap nao? (day
nuée, day khong khi ngira binh, day khong khi up binh).

(c) H.SO, dac c6 vai tro gi?

(d) Dé han ché khi chlorine diéu ché dugc thoat ra méi
truong ngudi ta nat binh dung khi chlorine bang gi? Giai
thich.

Huéng dan gii
(2) MnO; + 4HCI ——> MnCl, + Cl, + 2H,0
(b) Khi chlorine thu dugc bang phuwong phap day khong khi ngira binh vi khi chlorine niang hon khong
khi.
(c) Dung H,SO, dé giit lai hoi nudc vi H,SO, dic ¢o tinh hao nudc.
(d) DBé han ché khi chlorine diéu ché duoc thoat ra mdi truong ngudi ta nut binh dung khi chlorine bang
bong tim dung dich NaOH.
PTHH: CI; + 2NaOH — NaCl + NaClO + H,O

Cau 8. Trong phong thi nghiém, khi chlorine dugc diéu ché, lam kho va thu vao binh theo so do dudi
day.
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HCIl dac .

I. MnO;

Binh lam
= khé
. =

Hay dé xuit mot dung dich dé str dung cho timg muc dich sau:

(a) Cho vao binh lam khé dé lam kho khi CL.

(b) Tam vao bong day binh thu khi dé han ché khi CL, bay ra.

Giai thich va viét phuong trinh héa hoc minh hoa (néu c6)
Huwéng din giai

(a) Dung dich hat am cin c¢6 kha nang hat nude va khong tic dung véi chéat can lam kho 1a Cls, do vay
khong chon dung dich c6 tinh kiém. Chon dung dich H,SO, dac.

(b) Bé han ché khi Cl, bay ra can chon dung dich c6 tinh kiém dé tim vao bong day ¢ miéng binh thu
khi. Chon dung dich NaOH 4% hodc dung dich nudc voi trong.

Phuong trinh héa hoc : Cl, + 2NaOH — NaCl + NaClO + H,O

Céu 9. Cho hai thi nghiém (hink a, b): Ldy mot binh da thu day khi (HCI hoic NH3) va ddy binh bang
nat cao su. Xuyén qua nat c6 mot éng thuy tinh thang, vudt nhon & dau. Nhung ng thiy tinh vao mot
cbe nude co pha vai giot dung dich chit chi thi (quy tim hodc phenolphtalein).

HCl NH3

dung dich
mau hong Qua trirng luge

. {béc vo)

S

Nuwére c6 pha

Nworc céd phenoclphtalein

pha quy tim

2
@ (b) (©
a, Néu day du 2 hién tuong quan sat dugc va giai thich?
b, Giai thich tai sao khi m& nép lo dung HCI dac 37% trong khong khi am thi th.'?iy hién tuong “bde
khoi”?
¢, Biét khi NH3 (amoniac) bay hoi tir nude tiéu 1 nguyén nhin giy ra mui khai. Hay néu cach don gian
dé bot mui khai ¢ cac nha vé sinh? Tai sao cac nha vé sinh thuong thdy khai hon khi thoi tiét nong hon?
d, Lam thi nghiém (hink ¢): chuan bi mot binh tam giac kho chira day khi HCI hodc NH3, dit 1 qua
trung ludgc da boc vo 1én miéng binh; cho that nhanh mdt it nudc vao binh va day ngay qua tring vao
kin miéng binh. Hay du doan hién tuong quan sat dugc va giai thich?

Huéng dan gii

- Hién tuong 1: Nudc bi hit manh, phun thanh tia vao trong binh, do HCI va NHj; hoa tan rat tot trong
nude, 1am giam 4p suat trong binh nén nude bi hiit manh 1én vao trong binh.

- Hién tuong 2: Nudc chira quy tim chuyén mau d6 do dung dich HCI c6 méi truong acid;

Nude chira phenolphtalein chuyén mau hong do dung dich NH; c6 méi truong bazo.

b, Do khi HCI thoat ra tao v&i hoi nudc trong khong khi 4m thanh nhitng hat dung dich nhé nhu swong mu.

C,
- Céch don gian dé bt khai: Doi that nhidu nudc (hoa tan khi NH3), dung axit nhu gidm. ..
- Khi troi nong, nhi¢t do tang lam do tan cua chat khi NH; trong nudc giam — NH; bdc hoi nhiéu nén
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cang khai hon.

d, Qua trirng bi hut vao trong binh tam giac
Giai thich: Khi HCI/ NH; hoa tan tbt trong nudc 1am giam 4p suat trong binh, ap suat bén ngoai cao hon s&
day qua trimg chui vao trong binh.

Cau 10.

Trong phong thi nghiém, khi chlorine dugc diéu ché theo so

d6 bén. Hay tra 101 cac cau hoi sau:

(a) Viét phuong trinh héa hoc xay ra.

(b) Khi chlorine thu dugc bang phuwong phip nao? (ddy =
nudc, day khong khi ngira binh, day khong khi up binh).

(c) H2SO4 dac ¢o vai tro gi?

(d) Dé han ché khi chlorine diéu ché dugc thoat ra méi
truong ngudi ta nut binh dyng khi chlorine bang gi? Giai
thich.

kg, BONG tém xul

Cl, kho

Huwdng dan giai

(2) MnO, + 4HCl ——> MnCl, + Cl, + 2H,0

(b) Khi chlorine thu duoc bang phwong phép day khong khi ngira binh vi khi chlorine ning hon khong
khi.

(c) Dung H,SO, dé giir lai hoi nudc vi H,SO, dic ¢o tinh héo nude.

(d) Bé han ché khi chlorine diéu ché dugc thoat ra mdi truong ngudi ta nit binh dung khi chlorine bang
bong tim dung dich NaOH.

PTHH: CI, + 2NaOH — NaCl + NaClO + H,O

DANG 6: CAU HOI THU'C TE
Cau 1. Dé bao dam vé sinh, nudc & cac hd boi thudng xuyén duoc xir i bang hoa chat. Hiy tim hiéu va
cho biét:
(a) Céc hoa chét nao thuong dugc stir dung dé xir 1i vi khuan c6 trong nude hd boi?
(b) Nho dau ma cac hod chit Ay gitp xir 1i vi khuan c6 trong nuée hd boi?
(c) Bé bao dam an toan cho nguoi boi trong hd, can luu ¥ gi khi sir dung cac hod chat ay?
Huwéng din giai

Hoc sinh chua dong tim hiéu thong tin tu cac nguén hoc liéu khac nhau, c6 thé tir cac nguén hoc liéu s
trén internet. Tl d6, hoc sinh xac dinh duoc su da dang trong str dung chat khir khuan nudc hd boi. Dudi
day la thong tin goi y.
(a) Do kho bao quan trong van chuyén va luu trit, nuéc chlorine it duoc str dung dé khir khuan nuéc hd
boi. Hién nay, trong thuc té, dé khtr khuan cho hd boi, nguoi ta co thé dung nwdéc Javel hoac chlorine 70
(Ca(OCl), hay Ca(Chlorine), calcium hypochlorite dang bot dé bao quan, luu trit va st dung . Chat nay
c6 ham lugng ion hypochlorite 16n hon so véi nude Javel khoang 70%).

Ngoai ra, ngudi ta con sir dung hoa chat TCCA 90 dang vién chira hop chit trichloroisocyanuric
acid (C3C13N3O3).
(b+c) V61 Nude Javel hodc chlorine 70 (Ca(OCl), hay Ca(Chlorine), calcium hypochlorite dang bot .
Céc hoa chit nay cung cap ion hypochlorite va hypochlorous acid co tinh sat khuan cao, giup khir
khuan cho hé boi. Luu ¥ : Do ion hypochlorite va hypochlorous acid d& bi phan huy khi tiép xtc truc tiép
v6i1 anh sang mat troi nén viée khir khuén hd boi thuong dugc thyc hién vao ban dém.
Vi hoa chit TCCA 90 dang vién chita hop chét trichloroisocyanuric acid (CsC1;N50s). Hop chat nay
khi tan trong nwéc tao thanh hypochlorous acid va cyanuric acid. Trong do, cyanuric acid co tac
dung 6n dinh tinh khtr khuan cta hypochlorous acid duéi tac dung ciia anh sang mat troi.
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Cau 2. O cac db thi, khi thay nuéc cho cac bé nudi ca canh, nguoi ta khong cho truc tiép nude sinh hoat
(nude may) vao bé ca. Nude nay phai duoc chira trong x0, thau, chdu khoang mot ngay roéi méi duge cho
vao bon nudi ca. Hiy giai thich cach lam trén.

Huwéng din giai
Céch 1am trén nham lam giam luong chlorine du trong nudc sinh hoat (chlorine phét tin vao khong khi)
khoéng anh huong dén ca canh.

Ciu 3. Cho trich doan viét vé& Chién tranh thé giéi lan thtr [ nhu sau: “5 gid sang ngay 21/8/1916, nhiing
qua dan dai bac déu tién ban di tir mot vi tri cua quan doi Duc, nd tung trén tuyén phong thu ctia quan
Pong Minh ¢ mién bic nudc Ao...Ctr sau mbi tiéng nd 1a mot dam khoi mau vang nhat bung ra, phi 1én
phong tuyén ctiia quan Pong Minh rdi nhanh chéng tran ngdp cac chién hao. Gan nhu ngay lap tuc,
nhitng ngudi linh Anh, Phap, sau khi hit phai khi mau vang 4y déu ho sic sua rdi ngat tho...10 gio trua,
khi ddm may mau vang da tan hét, cac bac si quan y ciing mot sb si quan Dong Minh 1én xem. Trudc
mit ho, trong cac chién hio la nhiing xac chét ngdn ngang. Xac nao da ciing xam den, miéng ha 16n nhur
thé ¢6 nudt 1y nhitng hop khong khi cudi ciing. Tong cong gan 1.500 linh & vi tri phong thu phia bic
nude Ao khong ai séng sot...” (Nguon Baobariavungtau.com.vn)
a, Hay cho biét “dam khoi mau vang” chét nguoi trén 13 chat nao?
b, Néu chat khi trén bi do ri trong phong thi nghiém, em s& dung cach nao/chét nao dé xir 1y? Viét
phuong trinh héa hoc (néu c6)?
¢, Néu néng d6 chat khi trén trong nude tir 0,2 - 1,0 mg/1 thi van an toan cho nguoi su dung. Vi vy,
chat khi nay thudng c6 Gmg dung gi trong cudc séng hién nay?

Huwéng din giai

a, “Péam khoi mau vang” 1a khi Clo (CI2) a, “Dam khoi mau vang” 1a khi Clo (CI2)

Dung nude, dung nude voi trong Ca(OH)2, NaOH, dd NH3... PU:
Cl2 + H20 — HCI1 + HCIO

Cl12 + 2NaOH — NaCl + NaClO + H20...

HS néu I trong cdc cach trén van dwoc di diém

C, Ung dung: sét trung nudc sinh hoat (nudc an, nudc bé boi.. J)

DANG 7: BAI TAP HANG SO CAN BANG K, NHIET PHAN UNG
Ciu 1. Hang s can bang ctia phan tng :

Hy () +L (k) P70 2HI (k) ¢ 600°C bing 64
a. Néu tron H, va I, theo ti 16 mol 2:1 va dun néng hdn hop tdi 600°C thi c6 bao nhiéu phan tram I
tham gia phan rng ?
b.) Can tron H, va I, theo ti 16 nhu thé nao dé c6 99% I, tham gia phan tng (600°C)
Huéng din giai

a. Hy(k) + L (k) 00 2H1 (k)
2mol 1mol
X X 2xX
2-X 1-x 2x
2 2
- HI| (2x) )

T - TR0
x; = 2,25(loai)
x, = 0,95 (nhan)
=>95% I, tham gia phan Gng




uigeli.xyz

b. Hak) + Lk) = _2HI (k)
n 1
n-0,99 0,01 1,98
n: nong d6 ban dau cua H,
1,98°
Ke= (11—0,99).0,01 _ 64

A&7
=> can tron H, va I, theo ti 1¢ 7:1
Céu 2. Thuc nghiém cho thiy cic phan tmg: Hap + Xaw — 2HX( trong ddy halogen xay ra voi
mirc do giam dan tir F, dén L. Bién thién enthalpy ctia cac phan ung thay doi nhu thé nao trong diy trén?
Huwéng din giai

F, tic dung voi H, manh nhat nén phan tmg Ha(g) + Fa(g) — 2HF(g) ¢6 bién thién enthalpy Am nht.
I, tac dung v6i H, yéu nhat nén phan tng Ha(g) + Ix(g) — 2HI(g) c6 bién thién enthalpy it m nhAt.

Vay: Bién thién enthalpy ctia cac phan tmg ting dan trong day cac halogen tir F, dén L.

Cau 3. Khi cho khi fluorine vao dung dich sodium chloride thi fluorine phan img véi nuéc ma khong
phan tmg véi sodium chloride. Vay, hiy du doan gia trj bién thién enthalpy chuan ctia phan tmg nao dudi
day 6 thé am hon so véi phan g con lai.
F,(aq) + H,O(l) »2HF(aq) + 1/2 O, (g)
F,(aq) + 2NaCl(aq) — 2NaF (aq) + Clx(g)
Huwéng din giai
- Gia tri bién thién enthalpy cang 4m thi phan tng dién ra thuan loi
- Khi cho khi fluorine vao dung dich sodium chloride thi fluorine phan tng v&i nude ma khong phan tng
v6i sodium chloride
=> Phan g cua fluorine véi nude dién ra thuan loi hon
=> Gi4 tri bién thién enthalpy ctia phan tmg F, v6i H,O 4m hon

Caiu 4. Tir bang gia tri nang luong lién két (kJ mol™) duéi day:

159 436 498 565 464

Hay cho biét:
(a) Lién két nao bén nhét, lién két nao kém bén nhat?
(b) Gia tri bién thién enthalpy chuan cta hai phan Gmg sau 14 bao nhiéu?
Fx(g) + Ha(g) — 2HF(g) (1)
Oa(g) + 2Ha(g) — 2H:0(g) @)
(¢) Trong hai phan tmg (1) va (2), phan @mg nao toa nhiét nhiéu hon?
Hwéng din giai
(a) Lién két bén nhat 1a H-F. Nang luong lién két cang 16n thi lién két cang bén.
(b) Gia tri bién thién enthalpy chuan tinh theo ning luong lién két v6i timg phan tmg dugc tinh nhu sau
Véi phan tng (1): AH 05 = (1 XEgr) +1% Egm) - 2% Egr=159 +436 - 2%565 = -535kJ
Véi phén l:l'ng (2) ArHozgg = (1 ><E(o.o) +2 X E(H.H)) = 2 xsz(o.H): 498 + 2X 436 = 2X 2 X464: -486 kJ
(c) Phan tmg (1) toa ra nhiéu nhiét hon. Phan tmg c6 gia tri bién thién enthalpy chuan 4m hon thi s& toa
nhiét nhiéu hon.

Céu 5. Nguoi ta thuong tach bromine trong rong bién bang qua trinh suc khi chlorine vao dung dich chiét
chtra ion bromide. Phuong trinh hoa hoc cia phan tng c¢6 thé duoc mé ta dang thu gon nhu sau:
2Br (aq) + Cly(aq) — 2Cl(aq) + Bry(aq)
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Cho cac sb liéu enthalpy tao thanh chudn AH%os (kJ mol™) trong bang duéi day:
Br "(aq) Cl (aq) Br:(aq) Cly(aq)
-121,55 -167,16 -2,16 -17,30

(a) Tinh bién thién enthalpy chuan phan tng trén.
(b) Phan tmng trén c6 thuan loi vé nang lugng khong?
Huwéng din giai

(a) Véi phan ung: 2Br ~(aq) + Cly(aq) — 2Cl1~ (aq) + Bry(aq)
Duya vio enthalpy tao thanh chuan ciia cac chat, bién thién enthalpy chuan ciia phan tmg dugc tinh nhur
sau:
AH 05 = 2 xAH %05 (Cl7(aq)) + AH%0s (Bry(aq)) - 2 xAdH %05 (Br(aq)) - Ad s (Cly(aq))

=2 x(-167,16) + (-2,16) - 2 x (-121,55) - (-17,30)

=-76,08 (kJ).
(b) Pay 1a phan tng toa nhiét nén thuan loi vé mat nang luong. Thyc té, phan tng trén dién ra dé dang.

CAu 6. Tinh nhiét tao thanh AH % FeCl (s) biét:

Fe (s) + 2HCI (aq) — FeCl, (aq) + Hz (g) A H; =-21,00 Kcal
F6C12 (S) + HzO — FGC12 (aq) AH,= -19,5 Kcal
HClI (g) + H,0 (1) — HCl (aq) AH;=-17,5 Kcal
H: (g) + Clz (g) — 2HCI (g) AHj = -44,48 Kcal

Ky hiéu (s): rin; (g): Khi; (aq): dung dich
Huéng dén giai

Fe (s) + 2HCI (aq) — FeCl; (aq) + Ha (2) AH, = -21,00 kCal

FeCl, (aq) + H>O (1) — FeCl: (s) -AH, = +19,5 kCal

H, (g) + Cls (g) — 2HCI (g) AH, = -44,48 kCal

2HCI (g) — 2HCI (aq) + H:O (1) _2AH; = -35 kCal
= Fe[s|+C1,|g| - FeCl,|s| AcH 55 FeCly(s)

Cong theo vé ta dugc:
Anggg FeCly(s) =-21+19,5 - 44,48 — 35 =-80,98 kCal

DANG 8: BAI TAP HALOGEN

Cau 1. Cho 132 gam hon hop CIZVé Br, co ti 18 mol 1 : 2 vao dung dich chua 36 gam Nal cg can

dung dich thu sau phan tmg két thuc, thu dwoc Mgam cht ran. Tinh gia tri cua M.
Huéng din giai
13,5

——————= 0,04 nal
3.71+ 2160

.:2

Cl, + 2Nal - 2NaCl 1,
01502 —02

Br, + 2Nal —2NaBr +1,

2

00200 004
=m = rn”_:‘:'_ 1 mr-lr—-El = DJE-SBJS 1 lDB.UJm: 15182 gam

=8
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Céu 2. Hon hop X gdm Mg, Al, Fe Cu trong d6 s6 mol F€ gép doi s6 mol CU. Liy 214 gam X

cho tac dung véi dung dich HCI gy, sau phéan tng hoan toan thu dugc 15,68 it khi (dktc). Néu lay 10,7
gam X cho phan ung hét véi khi chlorine thi sinh ra 391 gam mubi. Tinh % Kkhéi luong Fe ya Cu

trong hdn hop ban dau.
Huwéng din giai

Goi s6 mol cua Mg, Al, Fe, Cu trong 21'4gam hdn hop lan luot 14 X, Y, 22 vae.
Mg+ 2HCI — MgCl, + H, T
X— X X— X
Al + 3HCI — AICT gH?T
y =3 y-> Ly
Fe+2HCl — FeCl, + H?T
22z » 2z 27
Cu+ HCl — Khoag xau ra
= Ny, =20, =14nol
= Mg, + My My, o+ M =214+14355=711(1)
* Dé thuén tién ta cho 21,4 gam - Ci2 sinh ra 78,2 gam mudi:
Mg + CI, - MgCl,
X — X
2A1+ 1, — 2AICI,
Yy — Y
2Fe+ I, — 2FeCl,
2z —F e
Cu+Cl, - CuCl,
il ok £
= mr-u:l_ : m.a.|:|\ : mF-:vCh Fm; il =182 (2)
Léy (2) - (1): Meae), + My, = Megg, —Mgy =182-711=171
= 35,522+ flz=71=2z=0,05nol
Phan tram khéi lugng mdi kim loai trong hon hop ban dau 1a
YaFe= % 100 = 26,17%;%Cu= 0,064 100=14,95%

Cau 3. Hon hop A gom 3 mudi NaCl, NaBr vadlal

Thi nghiém 1: Léy 576 gam A tac dung v6i lugng du dung dich bromine, c6 can thu dugc 529

gam
muoi khan.

Thi nghiém 2: Hoa tan 5,76 gam A vao nudce rdi cho mot lugng khi chlorine suc qua dung dich. Sau

mot thoi gian, c6 can thi thu dugc 3,955 gam mudi khan, trong d6 co 0,05 mol Cl" . Tinh khéi luong

ciia NaBr trong hon hop ban dau.
Huéng dan giai
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» Thi nghiém 1:
Z2Nal + Br, —» 2NaBr + 1,
X X
— Am=(127-80)x=15,76-529 - x= 0,01 nol
* Thi nghiém 2:
Z2Nal + Cl, — 2NeaCl+ |,
X X.

Z2NaBr+ Cl, — 2NaCl + Br,
¥, Y1
— Am=(127-35,3)x, + (80— 35.5)y, = 5, 76— 3,955
— 91 5x, + 44,5y, = 1,805
Dox,, 0,01 91, 5x%,, 0,915< 1805=vy. = 0 thaladlal hef NaBr hefhoaé
copdo — X, =x=0,01mol =y, = 0,02 mol
Goi Z 1a s6 mol NaCl trong hén hop ban dau
=N, =X +tY,+Z= 0,05=2z=005-003=002 mol
—=m,, =576-(585.0,02+150.0,01) = 3,09 gam

Céu 4. Cho 10,8 gam hon hop X gém Fe vaeMg vio V ml dung dich HCI IM , thu dugc dung dich
Y va 2,8 gam mot kim loai khong tan. Cho Y tac dung vo6i1 dung dich NaOH du, két tha thu duge dem
nung trong khong khi dén khéi luong khong doi con lai 12 gam chét ran khan.
a) Tinh \
b) Tinh phén tram khoi luong mdi kim loai trong X.
¢) Tinh thé tich khi cl, (dktc) can dung dé phan g hét v6i dung dich Y .
Huwéng dan giai

Vi tinh khtr cuia Mg > Fe nén M9 phan tng hét ro6i moi dén Fe > Kim loai du 1a Fe

Mg+ 2HCI - MgCl, + H, T

X— 2% = X

Fe 2HCl —» FeCl, 1 H, T

y =2y -y
Y +NaOH gy
MgCl, + 2NaOH — Mg(OH), L +2NaCl
X — hd
FeCl. + 2NaOH — Fe[DH}?l +2NaCl
Y — Y
Nung két tua :

MgIOH),——>MgO + H,0
X ok X
4Fe(OH), + O,——»2Fe,0, + 4H.0
Y - {].5}*'
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— M., =40x+160.0,5y=12 —» x+2y=0,3 (1)
Mat khac :
24%+56y=10,8-2,8=8(2)
Giai hé (1)(2) ta duoc :
x=y=01(nol)

—>U:¥ 10° = 400 mi

b) Phéan trdm khdi luong cac kim loai trong X :

~ 0,1.27.100%

o _ 259
ol 108
%m,. —100% 25%— 75%
o Y+ Cl(dd)
2FeCl, + Cl, - 2FeCl,

010,05
5V, =0,0522,4=112 it

Cau 5. Hon hop X gém Ca va 2 kim loai kiém ¢ 2 chu ki lién tiép. Lay 91 gam hdn hop X tac dung

hét voi H,0 thu dugc dung dich Y va 7,84 it khi H, (¢ dktc). Pem dung dich Y tac dung v6i dung
dich HCl gy thu duogc dung dich Z co can dung dich Z thi thu dugc M gam chét ran khan. Xac dinh
tén kim loai kiém va tinh gia trj M.

Hwéng din giai

2M +2H,0 >2MOH+ H, 1

a —» a —05a

Ca+ 2H,0 > Ca(OH), + H, T

b b b—- b
=n, =0,5%+b=035=a+b<07

_40b:Ma 91

- aib ﬂ'?_la_xx chira 1 chitco M <13
Chi ¢6 thé 1a = s11= Chit con lai 1 Na (M =23
MOH + HCl - MCl + H.0
d — a
Ca(OH), + 2HCl — CaCl, + 2H.0
b — b

= m=91+710,35=33.95 gam

Cau 6. Nhiét phan 316 gam KMnO, mot thoi gian thu dugc 30 gam chét ran. LAy toan bo luong chit
ran ndy tac dung véi dung dich HCI dac, néng, du thu dugc khi X . Néu dem tit ca khi X diéu ché

chloride voi thi thu dugc t6i da bao nhiéu gam chloride voi (chita 30% tap chat)?
Huwéng din giai
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2KMnO, ——K,MnO, + MnO, + 0,1
X — 05x —05x—05x
= Amgiain=32.0,5x=316-30= x=01mol = n,, - com=0,2-0,1= 0,1 mol

2KMnO, + 16HCI — 2MnCl, + 2KCl + 5Cl, T +8H,0

0,05 . 0,25
K.MnO, + 8HCI — 2KCl + MnCl, + 2C1, T +4H.0
0,05 — 01
MO, + 4HCl > MnCl, + CI, T +4H,0
0,05 — 0,05
_xzrlcl_:ﬂ.ﬁl mol
Cl, + Ca(OH), -» Ca0Cl, + H.0
04 — 04
0,4.127.100
= —J = ?2.5?9:‘:]“‘1
= Mecal, (chtra 30% tap chat) 70

Cau 7. Dt chay hdn hop kim loai gdm +92 gam Mg vy 443 gam F€ véi hdn hop khi X gdm
chlorine va oxygen, sau phan tng chi thu dwoc hdn hop Y gbm cac oxide va mudi chloride (khéng con
khi du). Hoa tan Y bang mot luong vira du 120 11 dung dich HCI 2M , thu duoc dung dich £. Cho

AGNO,; du vao dung dich £, sau phan mg hoan toan thu duoc 56,69 gam két tia. Tinh phan trim thé

tich khi chlorine trong hén hop X .
Huwéng din giai
Theo dinh luét bao toan nguyén t:

Cl, + 2e — 2CI
Mg— Mg™ + 2e a— 2a—2a
008008016 0. 1 de s 207
EoE s b—> 4b—> 2b
X—= X—= 2X
Fe — Fe' e
(0,08—x)— (0,08- x) — 3{0,08-x)
=Za+4b+x=04 (1)
Céc oxide tac dung voi Acid HCl sinh ra mudi va nuéc.
207 1 4H —2H.0
2b— 4b
=N, =4b=024=b=0,06 nol
()= 2a+ x=016(1)= 2a+ x= 0,16 (2)

Dung dlCh Z chira mU61 M(}:l?.FECH UaEECE Vi Z r'lﬂ =|{Ea } ﬂ. 24’ il

Fe* +Ag — Fe* +Agl
X ok X
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Ag' Cl —  AgCl 1
(2a+ 0,24) — (2a+ 0,24)
= m--:a:l'a =108x+ 143, 5:2'5 i '{].24}: 56,69

Hay: 108x + 287a = 22,25 (3)
Giai hé (2)(3): a=0,07mol; x=0,02 maol

9 ) Cl D."-H"u'f: = —{]' 07.100% — 53.85%
Phan tram thé tich ctia 2 trong X 1a: « 007+006

Cau 8. Cho 12,395 L hdn hop khi (A) gdbm Cl, va O, (do & dkc) tac

dung vira du v6i 16,98 gam hén hop chit rin (B) gdm Mg va Al tao ra 42,34 gam hdn hop mudi chloride
va

oxide cua 2 kim loai do.

Tinh thanh phan % khdi lugng ctia mdi kim loai trong (B).

Huwéng din giai

€L x(maly  [Mg a(mol) [ MgCl,:MgO
(A)] T FIB)y — 8¢ : _
[ 0. v(mol) | Al bimol} | AICL: AL O,
0,5(mol) 16,98(g) 42,34(g)
BTKL: m(A)=71x+32y=42,34-16,98=25,36(1)
x+y=0,5(2)
=x=0,24 ; y=0,26 (mol)
Mat khac:

24a+27b=16,98(*)

BT electron: 2a+3b=2x+4y=1,52(*%*)

= a=0,55 ;b=0,14 (mol)

24.0,55
16,98

.100(%)=78,11

% m,,=

Cau 9. Mot hon hop géom 2 mudi Potassium halide ¢ 2 chu ki lién tiép trong bang tuan hoan cé khéi
luong 14 5 gam. Hoa tan hdn hop ndy vao nude rdi cho thém lwong du AgNOs5 thi thu duoc 8,58 gam két
taa. Xac dinh 2 mudi va tinh % khdi luong cta ching trong hdn hop?
Huwéng din giai
Pit CTPT chung cua 2 mudi 1 KX ( X 13 halogen) c¢6 Mgx = (39+ X)
Khi cho vao dung dich AgNOs du thi ta c6 phuong trinh:
KX + AgNOs> AgXp + KNO; (1)
mol: a a
C6 2 kha nang xay ra:
TH1: Chi c6 mdt mubi tao két tia thi 2 mudi phai 1a KF va KCI. Khi d6 két taa 1a AgCl. Vay a =
8,58 : 143,5 (mol)
=> khodi lugng KCl 1a:
mge = 74,5. (8,58 : 143,5) = 4,45 ( gam)
=>%mkca = 89% va Yomgr = 11%.
TH2: Ca 2 mudi cung tao két tia thi X 14 trung binh ciia 2 halogen trong hdn hop mubi. Khi d6 ta co
Nkx = Nagx = (8,58-5) : (108-39) =0,051884 (mol),
Suyra Mkx = 39+X = 5: 0,051884 = 96,369
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Suyra X = 57,369 ma 2 halogen lién tiép nén dé phai 1a Cl= 35,5 va Br = 80.
Goinge =x; nggr=y thitacox + y = 0,051884

Va khéi luong hai mubila:  74,5x + 119y= 5

Giai h¢ trén ta dugc: x =0,0264 vay = 0,0255

Vay %mga =39,336% va Yomgs: = 60,664 %.

Céu 10. Diéu ché chlorine bang cach cho 100g MnO, (chtra 13% tap chit tro) tic dung vé6i luong du
dung dich HCI dam dac. Cho toan bo khi chlorine thu dugc vao 500mL dung dich c6 chira NaBr va Nal.
Sau phan g, c¢6 can dung dich, thu dugc chat rin A (mubi khan) c6 khéi lugng m gam.
a. Xac dinh thanh phan trong chét rin A néu m = 117gam
b. Xéc dinh thanh phan trong chét rin A trong trudng hop m = 137,6 gam. Biét rang trong truong hop
nay, A gom hai mudi khan. Ti 1& s6 mol Nal va NaBr phan tng véi Cl, 1a 3: 2. Tinh ndng d6 mol cta
NaBr va Nal trong dung dich dau.
Biét cac phan Gmg xay ra hoan toan.

Huéng dén giai
MnQO, +4HCl — MnCl, + Cl, +2H,0O
1 mol 1 mol 1 mol
~100-13

= = {mal)

N
MR

Clz + 2Nal — 2NaCl + 1,

1,5a mol 3a mol 3a mol
CL + 2NaBr — 2NaCl + Bn
a mol 2a mol 2a mol

a. Gia st Cl, phan tmg hét — my.a = 2.58,5 = 117(g)

Cl, phan tng hét, Nal va NaBr phan tig hét m, = my.c = 117g (thoa)

— A chi chira NaCl

Cl, phan tmg hét, Nal va NaBr du — ma > 117 (g) (loai)

Cl, du, Nal va NaBr hét — m, < 117(g) (loai)

Vay A chi chira NaCl

b. m = 137,6g > 117g — Cl, phan tng hét

Nal, NaBr du, na @ Nnas: = 3 : 2 — Nal phan Gng hét, NaBr con du.

Mnar @ Nnaer = 3 @ 2 — goi 3a va 2a lan luot 1a s mol Nal va NaBr phan tGng Cl, ta co
N =La+a=25%=1-a=04

MaA = Mnact - Myape = Sa. 58,5 + MNapr = 137,6

20.6 _ r
M ype = =0, 2(mol)

— IMNaBr = 20,6(g) — v ] “3‘
- 20.4+0.2 . 3.0.4 .
{— Nl = i: —}-Il'-! :{’- N[ — i [ _—I- — 3.‘]‘.1‘!
- (5 o 0.5

Céu 11. Hon hop A gdom 3 mudi NaCl, NaBr va Nal.

- Thi nghiém 1: Léy 5,76 gam A tac dung voi1 lugng du dung dich bromine, ¢6 can thu duogc 5,29 gam
mudi khan.

- Thi nghi€ém 2: Hoa tan 5,76 gam A vao nudc 161 cho mot luong khi chlorine vao dung dich. Sau mét
thoi gian, ¢6 can dung dich thu dugc 3,955 gam mudi khan, trong d6 c6 0,05 mol CI.

Tinh khéi luong NaBr trong hdn hop A.

Hwéng din giai
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Goi s6 mol ctia 3 mudi NaCl, NaBr va Nal trong 5,76 gam A lan luot la x, y, z
-TN1: 2Nal + Br, = 2NaBr + L,
z z
Am = (127 -80).z=5,76—5,29 > z=0,01 mol
-TN2: 2Nal + Cl, = 2NaCl + I,

a a
2NaBr + Cl, = 2NaCl + Br,
b b

Am = (127 -35,5).a+ (80 —35,5).b=5,76 — 3,955

> 91,5a + 44,5b = 1,805
Doa < 0,01 > 91,5a < 0,915 < 1,805 > b > 0 tirc 1a Nal d3 hét, NaBr hét hodc con du > a=z= 0,01
mol = b= 0,02 mol.

Ta co: Mo = a+b+x=005->x=0,05-0,03=0,02 mol
Mg = 5,76 — (58,5.0,02 + 150.0,01) = 3,09 gam.

Céu 12. Hon hop X c6 khdi luong 82,3 gam gom KClOs, Ca(ClOs),, CaCl, va KC1. Nhiét phan hoan toan
X thu dugc 14,874 Lit O, (dkc), chit ran Y gém CaCl, va KCI. Toan bd Y tac dung vira du véi 0,3 Lit
dung dich K,CO; IM thu duoc dung dich Z. Luong KCI c6 trong Z nhiéu gap 5 lan luong KCI trong X.
Phan tram khdi luong KCI trong X 1a?

Huéng din giai
Ap dung dinh luat BTKL => m,= 63,1 (g)
Khi tac dung vé6i K,CO;s thi:

CaClz aF K2C03 CﬁCOg AP 2KC1
63,1-0,3.111

=> Trong Y: nKCI = 74)5 = 0,4 mol

=> trong Z: el = 1 mol

_74,5.0,2

My = .100=18,1%
=>Trong X: % 82,3

Cau 13. Cho 120 gam MnO, (chira 13% tap chat tro) tac dung véi lugng du dung dich
HCI dam dac. Toan b khi CI, thu dugc vao 500mL dung dich chira NaBr va Nal. Sau phan tng, c6 can
dung dich, thu dugc chit rin A (muéi khan) c6 khdi lugng m gam.
a. Xac dinh thanh phan chét rin A néu m = 140,4gam
b. Xéc dinh thanh phan chét ran A trong truong hgp m = 137,6 gam. Biét rang trong trudng hop niy, A
g6m hai mudi khan. Ti 18 s6 mol Nal va NaBr phan tng véi Cl, 14 2: 3.
Tinh ndng d6 mol ctia NaBr va Nal trong dung dich dau. Cac phan timg déu hoan toan.
Hwéng din giai

MnO, +4HCl — MnCl, + Cl, +2H,0

120-13%.120 _ L3
1,2 mol 1,2mol 1,2 mol o 87 -
Cl + 2Nal — 2NaCl + I
a mol 2a mol 2a mol

”'I"" =
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Cl, + 2NaBr — 2NaCl + Br,
I,5amol 3amol 1,5a mol
a) Gia sir Cl, phan tng hét — myaci = 1,2.2.58,5 = 140,4(gam)
Cl, phan g hét, Nal va NaBr phan ng hét m, = my,c; = 140,4gam (thoa mén)
=> A chi chira NaCl
Cl, phan tmg hét, Nal va NaBr du — ma > 140,4 (gam) loai
Cl, du, Nal va NaBr hét — m, < 140,4(gam) loai
Vay A chi chira NaCl
b) m = 145,55 gam > 140,4gam — Cl, phan tng hét
Nal, NaBr du, N : Nnas: = 2 : 3 — Nal phan tng hét, NaBr con du.
MNar @ Nnaer = 2 @ 3 — goi 2a va 3a lan luot 1a s mol Nal va NaBr phan tng Cl, ta co
ne, =a+lL5a=25a=1.2 - a=048

[y

MA = Mnact + MNaBr = Sa. 58,5 + Myapr = 145’55
515 _
n Nally = el S “- “:"
— myepr = 5,15 (gam) — 103
- 3.0, 45 s ) Y () 45
O LBOH005 oo 208
0,5 W 70,5

Ciu 14. Mot mau KBr c6 1an mét it KBrOs va tap chét tro. Hoa tan 5 gam mau vao nudc va pha lodng
thanh 250 ml dung dich A. Thém NaHSOj; va axit vao 50 ml dung dich A dé khir BrOs™ thanh Br rdi them
AgNO:; du vao thi thu dugc 0,65 gam AgBr kho. Axit hoa 50 ml dung dich A bang H,SO,, khi 4y BrOs
bi Br” khtr hét thanh Br,. Pun s6i dudi hét Br, va 1am két tia Br du bang dung dich AgNO; thu duoc
0,205 gam AgBr. Tinh % ctia KBr trong mau.

Hwéng din giai

Goi néng dd cua KBrO; va KBr lan luot 13 x va y
PTHH

BrO; + 3HSO; — Br + 3HSO, (1)

Ag" + Br — AgBr (2)

BrO; + 12H" 10Br — 6Br, + 6H,O (3)

Ag" + Br ¢, — AgBr (4)

Tur (1) va (2) ta c6 0,05% + 0,05y = 13/3760 (5)
Tir (3) va (4) ta c6 -0,25x + 0,05y = 41/3760 (6)
Tir (5) va (6) ta duoc x = 7,89.10° (M) va y = 0,061 (M)

%KBr = (0,061.250.119) : (1000.5) = 36,45%.

Céu 15. Cho m gam hdn hop X gdm sodium bromide (NaBr) va sodium iodide (Nal)

phan tmg hoan toan véi dung dich H,SO, dic, néng thu dugc hdn hop khi Y. O diéu kién thich hop, cac
khi

trong Y phéan tng vira dii v6i nhau tao thanh chat rdn c6 mau vang va mot chat 1ong Z khong lam chuyén
mau quy tim. Z tac dung hoan toan v4i Na tao ra 1,85925 Lit khi T (& 25°C, 1 bar).

a) Viét cac phuong trinh phan tng xay ra

b) Tinh % thé tich cac khi trong Y va tinh m.

Huwéng din giai
Céc khi trong Y phan ing vira di v61 nhau tao chat ran mau vang

= C 12 hdn hop gdm SO, va H,S. D 1a H,O va E 1a H,

Vi Nal c¢6 tinh khir manh hon NaBr. C6 céc phan ung:
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INaBr + 2H,SOs¢ ——> Na;SOs + Br, + SO.1 + 2H:0 (1)
8Nal + 5H2804d ;“> 4N32804 + 412 + HQST ar 4H20 (2)
2HS + SO, ——3S + 2H,0 3)

2Na +2H,0 — 2NaOH + Hj? “)

_1
TI‘I (3) =>nll_-z~' “n:i:l_.

= % cac khi trong C: %H,S = 66,67%; %S0, ~ 33,36%:;
n, =0,073mol

Taco: !

— 7 _
Tir (4) va (3) = Miss = <Pso, =10

=2n,, =0.15mol

po=2n, =0,15mol

=8n,.=12mol

Tur(l)= ;T 2) ="
=m=0,15103+1,2.150=195,45 ¢

Céu 16. Hon hop X goém cac chat ran KMnO,, KCIO; va CaOCl, trong d6 O chiém 32,12% khdi luong.
Dé hoa tan m gam X can dung vira dii dung dich chira 2,7 mol HCI dic, dun ndng, sau phan tng thiy
thoét ra 26,0295 Lit khi chlorine (dkc). Thanh phan phan trim khdi luong KMnO, trong hdn hop X 1a
bao nhiéu?

Huwéng din giai

] n. =105mol.
Cach1: -
PTHH: (1) 2KMnOy + 16HC] — 2KCl + 2MnCl, + 5Cl, + 8H,O
X 8x 2,5x mol
(2) KCIO; + 6HCI — KCl1 + 3Cl, + 3H,0O
y 6y 3y mol
(3) CaOCl, + 2HCI — CaCl, + Cl, + H,O
z 2z z mol

Dit s6 mol KMnO,, KC1O; va CaOCl, lan luot 14 x, y, z mol.

' 16(4x + 3y + z)
Yam,, = A00Pe=3212%
Mo = Tsex 1225y 1272 ° [x=02mol
Ny = 8%+ 6y + 22= 27 = | y=0,1323mol = %M\, = 46,99%.
N, =23+ 3y+2z=105 l_z={].153mc}l
Cach 2:
" nKMnQ, =x ‘ nKCl=x+v
‘ nKClO, =y 27wl ‘ nMnCl, =x +CL,+H,0
Pat | nCaOCl, =z nCaCl, =z
nCl, =227 'i-""_jx - i‘ﬂ = 1,05
BTe: 2 224 = 5x+ 6y +2z=2,10 (1)

BTNT (Cl); Y2227 =Xy F 22 IXFIXFOVHIZ o gy 4 6y +22=2,7 (2)
Tu (1), (2) ta dugce: x =0,2 mol, 3y +z= 0,55 mol.
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=67, 25% ="em

_ o4 x+3v+z)

A1

Ilcmc:} = 31. ]jn-:" =

=46,99%

X KMnd,

m,
Céu 17. Cho hdn hop A gém hai mudi NaX, NaY (X, Y 14 hai halogen ké tiép). Dé két tiia hoan toan 2,2
gam hdn hop A can 150 mL dung dich AgNO; 0,2 M.

a.Tinh khdi luong két taa thu duogc?

b. Xac dinh X, Y?

¢. Biét c6 phan tmg sau day xay ra: X, + KYO; — KXO;s + Y,. Hay két luan chinh x4c X, Y?

d. Hay cho biét chiéu cta phan tmg: X, + KY — Y, + KX ? giai thich?

Hwéng din giai

NaX + AgNO; —NaNO; + Ag X +

003 0,03 0,03
2,2

Ma=23+ X =0.03 = X 50 33

= Mg =(108+50,33).0,03=4,7499 ~4,75 gam

X 1a Clo, Y la Brom hodc X la Bromine, Y la Chlorine

XJ+KYO, —KXO0 +Y!

®m (©@m Ky ()

Tinh khtr: X, > Y5, tinh oxh : KYO; >KXO;. Vay X 1a Br, Y 1a Cl
Phan tmg: Br, + KC10; -»KBrO; + Cl,

Phan tmg xay ra theo chiéu Cl, + 2KBr —2KCl + Br,

Vi tinh oxi hoa Cl, > Br,, tinh khir Br > CI.

CAu 18. Hon hop M gé)m 2 mubi AX, BY. Trong do6 A, B 1a 2 kim loai thudc nhom IA va ¢ 2 chu ki lién
tiép; X, Y 13 hai halogen & hai chu ki lién tiép. Biét ring 65,7 gam M tac dung vira di v6i 500ml dung
dich AgNOs 1M, sau phan tng thu dugc 103,4 gam két tia.
1) Xéc dinh phan tram theo khéi lugng mdi mudi trong hdn hop M?
2) Dan V lit clo (¢ dktc) vao dung dich chira 65,7 gam hdn hop M trén. Sau phan tng, ¢6 can dung dich
thi thu duoc 38,5 gam mubi. Xac dinh gi tri cua V. Coi cac phan tng déu xay ra hoan toan.

Hwéng din giai
Xét hai truong hop
Trwong hep 1: X hoac Y la flo — halogen con lai 1a clo

' =g =05
SKéttaa la AgCl = e T mol

— mAgCl =0,5.143,5 = 71,75 gam <103,4 (loai)
Trwong hop 2: X, Y khong phai flo
— goi 4X 1a ki hiéu chung 2 mubi

AN + AeNO. = Ae X + ANO.

ZY+AgNO3_,
03,
3 == =n =0.5 = ] '_—1:2[]f !
7T T e TR el 108+ X = 003
— X =988

= hai halogen 1a brom (X) va ot (Y) — hai két tiia 1a AgBr, Agl
Goi s6 mol hai két tia AgBr va Agl lan luot 14 x, y (x,y>0)
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[188x+235v=103,4 [x=0,3

; _ —

lx+y=0,5 ly=0,2
nca--’f.lr.‘_.h =100% —45,606% =54, 34%

%

Cau 19. Hoa tan m gam KMnO, trong dung dich HCI dac du dugc dung dich A va V Lit khi D (dkc).
Pha loang dung dich A dugc 500 ml dung dich B.
- Bé trung hoa acid du trong 50 ml dung dich B can dung vira di 24 mL dung dich NaOH 0,5 M.
- Thém AgNOs du vao 100 ml dung dich B dé két tiia hoan toan ion clorine thu dwoc 17,22 gam két tua.
a. Viét phuong trinh hoa hoc ctia cac phan tng xay ra.
b. Tinh ndng d6 mol/lit cac chat tan trong B.
c. Tinh m, V va thé tich dung dich HCI 36,5% (D = 1,18 g/mL) di dung.
Huwéng din giai

Cac phuong trinh phan tng:
KMnO; + + 16HCI 4y — 2MnCl, + 2KC1 + 5Cl, + 8H,0 (1)
Dung dich A chtra KC1, MnCl, va HCI du = dung dich B chtra KCI, MnCl, va HCL

@ Trung hoa axit trong B bang NaOH:
HCI + NaOH — NaCl + H,O (2)
@ B tac dung voi AgNO:; du:

AgNO; + HCl — AgCl| + HNO; 4)
AgNO; + KCl — AgCl| + KNO; (5)
2AgNO3 I Ml’lClz — 2AgC1i ar Mn(NO3)2 (6)

Dit s6 mol HCI, KCI trong 50 ml dung dich B lan luot 14 x, y (mol).

n
MACl = ke = y mol

Theo phuong trinh phan tng (1):
Theo phuong trinh phan ing (2): X = nuc = Nnwon = 0,024.0,5 = 0,012 mol

= CuMm HC) = 0,24 M

n
Trong 100 ml dung dich B: nuci=2x mol; """ =

Theo phuong trinh phan tng (3), (4), (5):

nkcr = 2y mol

nAgCl] =nua + nga + 2. Mhancr,
o 2x+2y + 22y =17,22: 143,5=0,12 mol
< x+3y=0,06mol = y=0,016 mol.
Vay ndng d6 mol ctia cac chit trong B 1a:
= Cmken = Cymovincry = 0,32M

n
Theo (1) taco: "™ = ngci(so0maar = 10y = 0,16 mol

= m= TKMO. o =0,16.158 = 25,28 gam.

r-':|. = gnmw:._ = 0,4mal

= V=0,4.22,4 = 8,96 lit.

n
Theo (1): nucipe=8 “M*=1,28 mol ma nyciar = 10.x = 0,12 mol

= NHCI da ding = 1,28+0,12=1,4 mol
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nHCE'MHCI: 14365 =118, 64

C%D  365%.118

Vaduci aa ding =

Ciu 20. Hoa tan hoan toan 3,36 gam mot mudi carbonate ctia kim loai M trong m gam dung dich HCI
10% thu dugc dung dich A chira mot chét tan duy nhét co néng do 12,34%. Co can dung dich A thu dugc
7,40 gam mat chit rin X. Tinh m va xac dinh cong thirc cua X.

Huoéng dén giai

Phuong trinh phéan Gng:
M,(COs), + 2xHCI — 2MCl, + xCO, + xH,O
1 2x 2 X

Xét 1 mol mubi phén Gng :
['n_- . 3'\'1*‘ Fr]".
Taco:  2M 460X +(2x*36,5): 0,1 44x

<=>M = 12x — Nghiém phu hgp: x = 2; M = 24; kim loai 1a Mg.

100% =12,34%

- S6 mol Mg = 3.36/84 = 0,04 mol = s6 mol MgCl,.nH,O
— mdd HCI = 29,2 gam
- Muii = 7,4/ 0,04 = 185 =>n =5 => Chat X 1a MgCL.5H,0

Phén III: HE THONG BAI TAP TU CAC PE THI HSG CHINH THUC CUA TINH, OLYMIPIC,

Bai 1 (HSG Hai Dwong 2013): Hoa tan hoan toan 75,15 gam hdn hop NaF, NaCl, NaBr, Nal vao H,O
thu dugc dung dich A. Cho mot lugng nudc Br, vira di vao dung dich A, phan ung xong cd can dung
dich thu dugc 65,75 gam mudi khan. Hoa tan toan b luong mudi khan trén vao H,O thu duoc dung dich
B, chia B thanh 2 phan bang nhau.

- Suc khi Cl, du vao phén 1(coi chi c6 phan tng cta Cl, véi mudi trong dung dich), phan
g xong ¢b can dung dich thu duoc 21,75 gam mudi khan.

- Phén 2 cho tac dung véi dung dich AgNO; du thu duoc 54,175 gam két tua.
Tinh % vé khéi luong ctia NaF trong hdn hop ban dau?
Huéng din giai

1) Bat s6 mol
NaF = x mol, NaCl = y mol, NaBr =z mol, Nal =t mol.

ptpur:
Tac dung v6i Br,
Br, + Nal — NaBr + I, (D)
t t mol
2 B tac dung véi Clo
Cb+ NaBr — NaCl + Bn (2)
(z+1)/2 (z+1)/2 mol
% B tac dung voi dd AgNO; du
AgNO; +NaBr — AgBr+ NaNOs; 3)
(z+t)/2 (z+1)2 mol
AgNO; + NaCl — AgCl + NaNO; (4)
(ytz+1t)/2 (ytz+1)/2 mol

Ap dung phuong phap ting giam khéi lugng d6i v6i phan tng (1)
— t= (75,15 - 65,75)/(127-80) = 0,2 mol
Ap dung phuong phap ting giam khéi lugng ddi v6i phan tng (2)
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— (z+1)/2=(32,875-21,75)/( 80-35,5) = z=0,3 mol
Theo (3), (4) ta cod

(z+1).188 + (y+z +1).143,5=108,35 > y=0,1 mol
2 Mnar= 75,15 - Myaci - My Mya= 8,4 .

> Y% myar= 8,4.100%/75,15=11,18%

Bai 2 (HSG Binh Pinh 2023): Mot loai quing chi chira MnO, va tap chét tro. Can chinh xac 0,5000 gam
quing trén rdi cho vao binh cau ¢ nhanh. Thém tir tir vao binh nay khoang 50 mL dung dich HCI dic. Pun
néng dén khi mau quing tan hét, chi con lai tap chét tro. Hap thy hoan toan khi Cl, thoat ra bang luong du
dung dich KI, thu dugc dung dich X. Chuyén toan bd X vao binh dinh muc 250 mL, thém nuéc cat dén
vach muec, lic déu. Chuan d6 25,00 mL dung dich nay bfmg dung dich chuén Na,S$,0; 0,05 M (chi thi hd
tinh bot) thi hét 22,50 mL.
a) Viét cac phuong trinh hoa hoc xay ra.
b) Tinh ham lugng % theo khéi lugng cia MnO, trong quing trén.
Huwéng dan giai
a) Khir MnO, bang lugng du dung dich HCI néng:
MnO; + 4HCl — MnCl, + Cl, + 2H,O
Toan bo lugng Cl, thoat ra dugc hép thu vao dung dich KI du :
CL, + 3KI — KI; + 2KCl
Chuéan d6 luong KI; bang dung dich chuan Na,S,0; :
KI5 + 2Na,S,05; — Na,S406 + 2Nal + KI
b) Ham luong phan tram vé khdi lugng MnO, trong quing
Twr cac phan tng trén ta co:

B IER]

l
n =0, =H =-=0,
. 5 1

S6 mol Na,S,0; tiéu ton dé chuan d6 25,00 mL dung dich X:

22.50.0,05 _ :
Ny, op = ————=1,125.10"(mol)
' 1000
S6 mol I, (dang I5) ¢6 trong 250,0 mL dung dich X:
2500 00
", =—]] > : = 502510 "{mol)

-

S6 mol MnO, = S6 mol I, (theo phuong trinh phan tng) = 5,625.107 (mol)

% Khbi luong MnO,:
N 502510 {35 +160.2) -
ol L. = - = s T R F]
' [, =000

Bai 3 (HSG Hai Dwong 2019): A, B 1a cac dung dich HCI ¢6 ndéng d6 mol khac nhau. Ly V lit dung
dich A cho tac dung v6i AgNO; du thiy tao thanh 35,875 gam két tua. Dé trung hoa V’ lit dung dich B
can dung 500 ml dung dich NaOH 0,3M. Tron V lit dung dich A véi V’ lit dung dich B thu dugce 2 lit
dung dich C (coi V + V’ =2 lit).
a) Tinh ndng d6 mol/lit ciia dung dich C.
b) Lay riéng 100 ml dung dich A va 100 ml dung dich B cho tac dung véi Fe du thi luong H, thoat
ra trong hai trudng hop chénh 1éch nhau 0,4958 lit (¢ dkc). Tinh ndng d6 mol ciia cac dung dich
A, B.

i

Huéng din giai
- Cho V lit dung dich A tac dung véi AgNOs du
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AgNO; + HCl = AgCl + HNO; (1)
0,25 0,25

- Trung hoa V” lit dung dich B bang NaOH

NaOH + HCl = NaCl + H,0 )

0,15 0,15

a) Ta c6: Trong 2 lit dung dich C ¢6 nyc = 0,25 + 0,15 = 0,4 mol HCI
Vay Cwacy = 0,4 : 2 =0,2M.
b) Khi cho dung dich A hay dung dich B tac dung véi Fe thi déu xdy ra phan tng
Fe + 2HCl1 = FeCl, + H, 3)
bat néng d6 cua dung dich A 1a XM = nycyia) = 0,1x mol.
Dit ndng d6 cua dung dich B 1a yM = npeys = 0,1y mol.
0.25 0.15

Tacoé: V+V’ =2 hay a yo=2 )
S6 mol H, chénh 1éch = 0,4958 : 24,79 = 0,02 mol
*TH1: Lugng H, tir dung dich A thoat ra 16n hon tir dung dich B.
Tir pu (3) va s6 mol H, chénh 1éch ta co:
0,05x — 0,05y = 0,02 (II)
Tu (D) va (Il) = x;=0,5vax,=0,1
Véix=x,=0,5M — y=0,IM
Véix=x,=0,IM = y=-0,3M (loai)
*TH2: Lugng H, tir dung dich B thoat ra 16n hon tir dung dich A.
Ti pu (3) va s6 mol H, chénh léch ta co:
0,05y — 0,05x = 0,02 (I11)
Tuw (I) va (II) = x;=0,145 va x, =- 0,345 (loai)
Véix=x;=0,145M = y=0,545M
Bai 4 (HSG Hai Duwong 2019):

a. Nho ting giot dén hét 125 ml dung dich HC1 4M vao 375 ml dung dich chtra dong thoi hai chat
tan NaOH 0,4M va Na,SO; 0,8M dong thoi dun nhe dé dudi hét khi SO,. Thé tich khi SO, thu dugc (¢
dktc) 1a bao nhiéu?

b. Lam nguoc lai cdu a, nho timg giot dén hét 375 ml dung dich chira dong thoi hai chat tan
NaOH 0,4M va Na,SO; 0,8M vao 125 ml dung dich HCI 4M dong thoi dun nhe dé dudi hét khi SO,. Thé
tich khi SO, thu duoc (¢ dkc) 14 bao nhiéu? . Coi hiéu suét cic phan tGng 13 100%.

Hudéng dén giai

nucr = 0,5 mol; Nywon = 0,15 mol; M 50, = 0,3 mol
Nho tir tir dung dich HCI vao dung dich chira hdn hop di cho thi cac phan tng xdy ra theo thir tu sau:
NaOH + HCl = NaCl + H,O

0,15 0,15
Nast3 + HCI - NacCl + NaH803
0,3 0,3 0,3

= npucicon lai = 0,5 - 0,15 - 0,3 = 0,05 mol
HCI + NaHSO; — NaCl + SO, + H,O
0,05 0,05

Vso, = 0,05.24,79 = 1,2395 it

Nho tir tir dung dich chira hdn hop da cho vao dung dich HCI, hai chat NaOH va Na,SO; phan tmg dong
thoi voi HCL S6 mol mdi chat da phan tmg ti 16 thuan véi sd mol cta né trong dung dich ban dau.

n

. T NasSO;
NNaOH pu- 1250

e = Mot ba? 950, =0,15:03=1:2.
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n,, \ o . X \ A . , Ao .
V805 .= 2a mol. Vi nho tung giot hon hop vao HCI nén phan tng ctia muoi voi

bat nnaon pe=a mol =
HCl tao ngay san pham khi.
Céac PTPU la:
NaOH + HCI = NaCl + H,O
a a
Na,SO; + 2HC1 = 2NaCl + SO, + H,O
2a 4a 2a
Véi lugng HCI va lugng dung dich hdn hop di cho thi HCI hét
(Nucr < Nnaon + 2NNa2s03)
= et pe = 52 =0,5 = a=0,1 mol.

= 50, — 2= 0.2 mol = 0 = 4,958 lit.

Bai 5 (HSG Vinh Phiic 2017): Cho 82,05 gam hdn hop X gom 3 mubi MgCl,, BaCl,, KCl tac dung véi
900ml dung dich AgNO; 2M, sau khi phan tng két thiic thu dugc dung dich Y va két tia Z. Loc lay két
tua Z, cho 33,6 gam bdt st vao dung dich Y, sau khi phan ing két thic thu duge chét rén T va dung dich
M. Cho T vao dung dich HCI du, thu dugc 7,437 lit H, (dkc). Cho NaOH du vao dung dich M thu dugc
két tua, nung két tiia trong khong khi du ¢ nhiét do cao thu dugc 36 gam chat ran. Biét cac phan Gng xay
ra hoan toan. Tinh khéi lugng ctia mdi mubi trong hdn hop X.

Huéng din giai
S6 mol AgNO; = 1,8 (mol); S6 mol Fe = 0,6 (mol)
Dung dich Y tac dung dugc véi Fe — Trong Y ¢6 AgNO; du

Chét ran T tac dung v6i HCI tao khi H, — Trong T c6 Fe du;

S6 mol Fe du = 0,3 (mol)

— S6 mol Fe phan tmg voi AgNOs du (trong dung dich Y) = 0,3 (mol)
Ta c6 so dd phan ung:

Z: AgClL
'\ ¥
_ _ T.| _E-IIC'J—>II\:[].3[:1mJ]
MaCl, Mg(NO, ). |Fe '
X1BaCl, + AgNO, —| | Ba(NO.), [ Mg(NO,),
—_—— d +PE — - ’
|_ KC| 1 (ol ‘ KNGO, Bal NO. ). , [Mg{OH), [MgO
e — ) WS E T4+ NaOH — ¢~ pEEm———
$205( gam | AgNO, KNO. |FelOH), "% " |Fe.O,
| Fe(NO, ), e

S6 mol Fe(NOs), (trong M) = 0,3 (mol) — Sé mol AgNO; (trong Y) = 0,6 (mol)

— S6 mol AgNO; phan tmg = 1,2 (mol) — S6 mol AgCl= 1,2 (mol)
-0 15160

0y, = 0.15(mol} Hygo = 40

BTN Fe = 0.3 (mol)

Dit sb mol BaCl2 va KCl trong hon hop X lan It 1a x (mol) va y (mol).

BTHT{Ch

20,3+ 2x +y = 1,2 (1); mx = 82,05(zam) — 208x + 74,5y = 53,55 (2)
Tu (1) va(2) — x=0,15(mol); y = 0,3 (mol)

s, =28 5gam): my, = 3L 2(gam): m, = 22.35(gam)
Bai 6 (HSG Ha Tinh 2017):
Cau 1: Cho mot vién bi bé‘mg nhom nang 16,2 gam vao 600ml dung dich HCI. Sau khi két thic phan ung,

thdy con lai m gam nhém khong tan. Cho m gam nhom trén vao 196 gam dung dich H,SO,4 40% (lodng),
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dén khi phan ung két thiic, ndng do dung dich H,SO, con lai 9,533%. Tinh nong do mol/lit ciia dung dich
HCI.
Ciu 2: Hon hop X gém Al, BaCO;, MgCO:s. Lay 10,65 gam X hoa tan hét vao dung dich HCI du thiy c6
2,7269 lit khi & (dkc) thoat ra. Mt khac 1ay 0,2 mol X nung dén khéi luong khong doi thu duoc 3,9664
lit khi & (dke) va hdn hop chat rin khong chira cacbon.
a. Viét cac phuong trinh hoa hoc xay ra.
b. Tinh % khdi lugng cac chét trong X.
Huéng din giai

Cﬁll 1: NAI ban daﬁ(1/3)an1+(2/3)nH2504 phan l'mg,:16,2/2720,6
Goi s6 mol H,SO, phan tng la nta cd  Ni2sos ban aau-N=N12504 aus

2A1+ 3H,SO4 — Al(SO4); + 3H,

196 *40% 0,09533*(196+%*n*27—2*n)
98 =

98 = n:0,6

NAJ ban d§u=0,6=(1/3) an1+(2/3)*0,6 = Nuyc— 0,6:> CHClzl’ch1/0,6=1M
Ciu 2: Cac phuong trinh hoa hoc xay ra:

2A1  +6HCI — 2AICL + 3H, (1)
BaCO; +2HCI — BaClL+CO,+ H:0  (2)
MgCO; +2HCl — MgClL+CO,+ H,0  (3)

CaCOs ———  CaO+ CO, (4)
MgCO;, — > CaO +CO, (5)
2A1 +3C0, — > ALO; +3CO (6)

Chu y: Phuong trinh (6) hoc sinh khong viét ciing cho diém tdi da.
b. Goi s6 mol Al, BaCOs, MgCO; trong 10,65 gam hdn hop lan luot 1a a,b,c
27a+197b+84c=10,65 1,5a+b+c=0,11
Mit khac ta c6 s6 mol hdn hop/sé mol khi  (at+b+c)/(b+c)=0,2/0,16=1,25
a=0,02 b=0,03 ¢=0,05 %ma=5,07% %% mg.cos=55,49% Yommec0:=39,44%

Bai 7 (HSG Ha Tinh 2016): X, Y 1a hai nguyén to thudc ciing mot chu ki trong bang hé théng tuan
hoan, chiing tao duoc voi nguyén t6 flo hai hop chit XF; va YF,, biét:
* Phan tor XF; ¢6 cac nguyén tir nam trén cing mot mit phang, phan ttr ¢6 hinh tam gic.
* Phan tr YF,4 ¢6 hinh tir dién.
* Phan tir XF; dé bi thuy phan va két hop dugc tdi da mot anion F~ tao ra XFy.
* Phan tir YF, khong c¢6 kha nang tao phtc.

a) Xac dinh vi tri ctia X va Y trong bang hé thng tuan hoan céc nguyén tb.

b) So sanh goc lién két, do dai lién két trong XFsvdi XFy.

Huéng din giai

a) Xac dinh vi tri cia X va Y trong bang hé thdng tudn hoan cac nguyén t6.

Tir cac tinh chat d4 cho, suy ra:

- X (trong XF5) chi ¢6 1 obital tréng

-Y (trong YF,) khong c6 obital trong Vay X va Y phai & chu ki 2= X 1a sB, Y 14 4C.
b) Goc lién két FXF trong XF; 1a 120°,

Goc lién két FXF trong XF, 13 109°28

Vi Trong XF; X lai hoa sp®, trong XF4 thi X lai hoa sp’.
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- P dai lién két: d (X — F) trong XF; < d(X — F) trong XF, vi lién két trong XF; ngoai lién két O con co
mot phan lién két n khong dinh chd.

Bai 8 (HSG Ha Tinh 2016): Cho 11,56 gam hon hop A gém 3 mubi FeCl;, BaBr,, KCI tac dung v&i 440
ml dung dich AgNO; 0,5M thu dugc dung dich D va két tua B. Loc két tua B, cho 0,15 mol bot Fe vao
dung dich D thu duoc chit rin F va dung dich E. Cho F vao dung dich HCI loang du tao ra 2,35505 lit H»
(dkc) va con phan chét khong tan. Cho dung dich KOH du vao dung dich E thu duogc két tia, nung két
tha trong khong khi dén khdi luong khong d6i thu dugc 6,8 gam chét ran. Biét cac phan ung xdy ra hoan
toan.

a) Lap ludn dé viét cac phuong trinh phan tmg xay ra.

b) Tinh khéi lugng két tua B.

Huéng din giai
Vi F tac dung voi HCI du con phan khong tan = D c6 AgNO; du
FeCl; + 3AgNO3 — 3AgCl + FC(NO3)3
BaBr, + 2AgNO; — 2AgBr+Ba(NO;),

KCl+AgNO; — KNO; + AgCl
B: AgBI‘, AgCl, D: AgNO3 du, FC(NO3)3, Ba(NO3)z, KNO3

Fe +2AgNO;  — 7 Fe(NOs), +2Ag

Fe + 2Fe(NOs); — 3Fe(NOs),
Chét khong tan 1a Ag va Fe du, dung dich E gdm Fe(NOs),, Ba(NOs),, KNOs, Ba(NOs),, KNO;

Fe +2HCl — > FeCl, + H,
Fe(NOs); + 2NaOH F— ¢(OH), +2NaNO;

0

4Fe(OH), + 0, — > 2Fe;0; + 4H,0

Bai 8 (HSG Ha Tinh 2015): Hon hop chit ran A gdm M,COs, MHCO;, MCI (M 1a kim loai kiém). Cho
43,71 gam A tac dung hét vai luong du V ml dung dich HCI1 10,52% (d = 1,05 g/ml), thu dugc dung dich
B va 17,6 gam khi C. Chia B 1am hai phan bang nhau.

- Phan mot tac dung vira du véi 125 ml dung dich KOH 0,8M. C6 can dung dich sau phan ing, thu dugc
m gam mudi khan.

- Phén hai cho tac dung hoan toan véi dung dich AgNO; du, thu duoc 68,88 gam két tia trang.

a) Xac dinh kim loai M.

b) Tinh % khéi luong cac chit trong A.

¢) Tinh V va tinh m.

Huwéng din giai
Goi X, v, z lan luot 13 s6 mol cia M,COs, MHCOs, MCI. Ta c6:
(2M + 60)x +(M + 61)y + (M + 35,5)z=43,71 ()
PTHH:

M,CO; +2HClI —2MCl + CO, + H,O

MHCO; + HC1 — > MCI + CO, + H,O
Dung dich B ¢6: MCl = (2x +y + z) mol va HCI du
KhiClaCO,:x+y=04mol (II)
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Khi B tac dung véi KOH: 0,2 mol

HCI+KOH — KCl1 + H,O
Khi B tac dung véi AgNO; du:

MCIl + AgNO; — AgCl + MNO;
HCl+ AgNO; — AgCl + HNO;

Ta c6 s6 mol AgCl két tia = s6 mol MCI + 0,2 = 0,96 mol

2x +y+z)=0,76 (II)

Tu () va (IIl) =>z=0,36 —x; y=0,4—x

Thay vao (I) ta c6: 0,76M — 36,5x = 6,53

Hay x = (0,76M — 6,35)/36,5

Vi0<x<0,4nén8,6<M<278 Vay M =23 va M la kim loai kiém Natri
Thay M = 23 vao cac phuong trinh trén ta dugc: x =0,3; y=0,1 va
z=10,06

Trong A ¢6 31,8 gam Na,CO; chiém 72,75%; 8,4 gam NaHCO; chiém 19,22% va 3,51 gam NaCl chiém
8,03%

S6 mol HC1 = 0,9 mol nén V = 297,4 ml

m = khdi lwong NaCl + khéi lwong KCI = 22,23 + 7,45 = 29,68 gam

m = 29,68 gam

Bai 9 (HSG Ha Tinh 2015): Quing pirit trong thyuc té dugc coi 1a hdn hop FeS, va FeS. Khi xir i mot
mAau quing pirit bing Br, trong KOH du, dun ndng, ngudi ta thu dugc két tia d6 nau X va dung dich Y.
Nung X dén khéi luong khong doi duoc 1,2 gam chat rdn. Thém dung dich Ba(OH), du vao dung dich Y
thi thu duoc 6,6405 gam két tia trang khong tan trong HCI (biét cac phan ing déu hoan toan).

a. Viét cac phuong trinh phan tmg.

b. Tinh % khdi lugng cua FeS trong loai quing pirit trén.

Huéng din giai
2. 2FcS, + 15Br + 38KOH —— 2Fe(OH)s + 4K2S04 + 30KBr + 16H:0
2FeS + 9Br, + 22KOH ——— 2Fe(OH); + 2K2SO4 + 18KBr + 8H,0
JFe(OH); ——— Fe,0s + 3H,0

Ba(OH), + K,SO, — BaSO, + 2KOH
b. nr=2*Nre205=2%(1,2/160)= 0,015 mol.
Ns=Ngas04= 6,6405/233=0,0285 mol
Goi sb mol FeS; 1a a, s6 mol FeS la b ta ¢
a+b=0,015 va 2a+b=0,0285
a=0,0135 va b=0,0015
= Yomyes= 7,534%

Bai 10 (HSG Ha Tinh 2015):
Cau 1:
a) Suc tir tir khi Cl, vao dung dich KI, hay cho biét mau sic dung dich bién doi nhu thé nao? Giai
thich.
b) Hay giai thich tai sao ai luc electron cua flo (3,45 eV) bé hon cua clo (3,61 eV) nhung tinh oxi
hoéa cua flo lai manh hon cuia clo?
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Ciu 2: M va R 1a cac nguyén t thudc phan nhoém chinh (nhém A), ¢6 thé tao véi hidro cac hop chat MH va
RH. Goi X va Y lan luot 1a hidroxit tmg v6i héa tri cao nhat cia M va R. Trong Y, R chiém 35,323% khdi
luong. Pé trung hoa hoan toan 50 gam dung dich 16,8% X can 150 ml dung dich Y 1M. Xac dinh céc
nguyén t6 M va R.

Huéng din giai
Cau 1:
a) Dung dich KI xuét hién mau do tim, sau d6 dan trd lai khong mau

Clz + 2KI - 2KCl + I,

5Cl, + 1, + 6H,O — 2HIO; + 10HCl
b) Qua trinh chuyén X, > 2X phu thudc vao 2 yéu t6: ning lugng phan li phan tir thanh nguyén tir (ttc
nang luong lién két) va 4i luc e dé bién nguyén tir X thanh ion X
- Mic du 4i luc cua flo bé hon clo, nhung nang lugng lién két cua flo lai thip hon cua clo nén flo d& phan
li thanh nguyén tir hon, vi vay tinh oxi héa cua flo manh hon clo
- (Nang luong lién két cua flo thap hon clo vi: Trong phén tir F chi ¢6 cac AO p, khong c6 AO tréng —
phan tir F, chi c6 lién két 6 . Trong nguyén tir Cl, ngoai cac AO p con cd6 AO d tréng — phan tir Cl, ngoai
su xen phu cac AO p dé tao lién két o , thi may e con dat vao AO d trong, do d6 tao mot phan lién két
pl). I 9
Cau 2: Hop chat voi hidro c6 dang RH nén R ¢6 thé thuoc nhém IA hodc VIIA.
Truong hop 1 : Néu R thudc nhom IA thi Y ¢6 dang ROH

R 35.323_3 R - 9284

17 64677 — (loai do khong c6 nghiém thich hop)
Truong hep 2 : R thugc nhom VIIA thi Y c6 dang HRO4

R_BW_ ooy |
Taco: 0 64677 — vay R 1a nguyén to Chlorine (CI).
Do hidroxit cua R (HCIO,) 1a mdt acit, nén hidroxit cia M phai 1a mdt base dang MOH
168
100 ga ga

MOH + HC104 —> XCIO4 + Hzo
Nyon = Myce. = 0150 =« Imol / L = 0, 15mol

= MZH

M+17 = 84 gam _

56
N 0,15 mol

= M =39, vy M la nguyén t kali (K).

Bai 11 (HSG Hai Duong 2023):

Caul:

a) Ap dung qui tic Octet dé giai thich sy hinh thanh lién két trong hop chit NaOCI.

b) Trinh bay cac budc dy doan hinh hoc cia phan tir CH4, NHs.

Ciau2:

Nhiét do soi ciia cac hop chat v6i hydrogen cac nguyén té nhom VA, VIA va VIIA dugc biéu dién qua
do thi sau:
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| | | |
20 35 80 130
Khdi lwgng phén tir

a) Tai sao hop chit voi hydrogen cta cic nguyén to dau tién trong mdi nhom lai ¢é nhiét s6i cao bat
thuong so voi hop chat hydrogen ctia cac nguyén t6 con lai.
b) Nhan xét nhiét do soi ctia cac hop chat voi hydrogen ciia cac nguyén t6 con lai & mdi nhom va giai
thich nguyén nhan su bién d6i nhiét d6 soi cia chung.
Huéng din giai

Caul:
a) Viét cAu hinh electron cua Na, Cl, O
- Na c¢6 le 16p ngoai cling nén c6 xu hudng nhuong le dé dat cdu hinh bén cia khi hiém

Na — Na™ + le
- Cl c6 7e 16p ngoai cung, O c6 6¢e 16p ngoai cung nén Cl, O gép chung e tao ion Cl1O
- Viét so do lién két bang cach sir dung cong thirc Lewis cta Cl, O

(et oG- > {1age (10D o ,

- 2 iou Ra va CIC °s..%%.au bang luc tuong tac tinh di¢n gifra cac ion trai dau tao thanh hop chat
NaCloO.
Na" + CIO" —» NaClO
b) Cac budc dy doan hinh hoc cia phan tir CH4; NHa.

- Phan tir CH,
Budc 1: Viét cong thic Lewis cua CH,
H
|
H —(l: —H
H

Budc 2: Viét cong thirc VSEPR ctia CH, 1a: AX4E,
Budce 3: Dang hinh hoc ctia phan tir CH,4 c6 dang tir dién .
- Phén tir NH,
Budc 1: Viét cong thie Lewis cua NH;

H-N-H

1'1

Budc 2: Viét cong thirc VSEPR ctia NH; 1a AXGE,
Budc 3: Dang hinh hoc cta phan tr NH; c6 dang thap tam giac.
Cau 2:
a) Cac nguyén to dau tién trong mdi nhom VA, VIA, VIIA (N, O, F) c6 kich thuéc nhé va d6 am dién
16n, két qua trong cac hop chat NHs; H,O; HF xuét hién lién két hydrogen lién phan tir.
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- Lién két hydrogen lién phén tir 1am cho cac hop chat nay c6 nhiét 6 soi cao bat thudng so voi cac hop
chat con lai trong m&i nhom.

b) Hop chét v6i hydrogen cua cac nguyén to con lai trong mdi nhom c6 nhiét do soi ting dan khi khi
lugng phan tur ciia ching tang.

- Hop chét véi hydrogen ctia cac nguyén tb con lai trong mdi nhom khong c6 lién két hydrogen lién phan
tu

- Vi khi khéi luong phan tir ting, twong tac van der Waals giita cac phén tir trong hop chit ciing ting dan
dén nhiét d6 soi cua ching dan cao hon.

Bai 12:
Cau 1: Thém tur tur tung giot dung dich AgNO; vao dung dich chira KC1 0,1M va KI 0,001M.

a) Két tua nao xuét hién trude.

b) Khi két tua thir 2 bit dau tach ra thi ndong do ion thir nhat con lai bang bao nhiéu?.

Biét pKs(Agl) = 16; pKs(AgC1)=10.

Cau 2: Nung hdn hop bot Mg va S trong binh kin rdi dé nguoi. Lay toan bd cac chét sau phan tng cho
tac dung véi luong du dung dich HCI thu duoc san pham khi c6 ti khdi hoi so voi khong khi 14 0,9. D6t
chay hoan toan 3 lit san pham khi (dkc) trén rdi thu san pham chay vao 100ml dung dich H,O, 5% (d=
1g/ml).

a) Viét phuong trinh phan tng xay ra.

b) Tinh phan trim khdi lugng Mg va S trong hdn hop dau.

¢) Tinh ndng d6 % cia dung dich thu dugc cudi cing.

Huwéng din giai

Cau 1:
a) Két tia xuét hién trude.
* Néu Agl két tna trudc

s 10" _
=[Ag']= LTS
[Ag'].[IT>Ks(Ag]) [I] 10 M)
* Néu AgCl két tha trude
5 0
=[Ag' ]z K o —10"
[Ag'].[CIT>Ks(AgCl) [cry] ool ™)

Viy Ag’ can két tiia Agl nhé hon nén Agl két tia truérc.
b) Khi AgCl bt diu tach ra thi (A& =107
sl Aol 0"
.y ]EK._.'@[J:] ,
[Ag'] 10
I"d3 két tia hoan toan trong Agl.

=10 (M)=10"(M)

Cau 2:

a) Cac phuong trinh phan Ung xay ra.
Mg + S — MgS (1)

a (mol)

MgS + 2HClI — MgCL, + H.S (2)
a (mol) a (mol)

Mg =29.0.9 =26,1< MHzS

Vay trong san pham co6 khi H, do Mg du
Mg + 2HClI — MgClL, + H, 3)
b(mol) b (mol)
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2H,S + 30, — 2S0, + 2H,0 (4)

H, + 120, — H,O (5)
SO2 + HzOz — HzSO4 (6)
b) Goi a, b 14 s6 mol Mg tham gia phan tng (1) va (3)
Ma+2h

M, =— =720.1

a+h
7,9a=24b
. 24{a+h)

;'-J.i‘.l._,l = "I_],[ . ,l']} S ,l

=T 7= 100%= 49,92%
“ -:'-J_i‘.l_\. = _:'[].[]:"';n (1]
c Vi =0.74% n, = 0,033mel 1. =2200lk) n, = 0, 1mof
n,., = 100.5 =0, 147 mnl)

100,34

Dung dich sau cung chira H,SO,, H,0,.
mge = 100 + 18.(0,033 +0,1) + 64.0,1 = 108,794 (g)

Mits0,=.0,1.98=9,8 (g)

(1.-.“” o = 0oy,

(.n{_‘:: L= ].—]'_:"ni*

Bai 13: Diéu ché Chlorine bang cach cho 100g MnO, (chira 13% tap chét tro) tac dung voi lugng du
dung dich HCI ddm déc. Cho toan b¢ khi clo thu dugc vao 500ml dung dich c¢6 chtra NaBr va Nal. Sau
phan tng, c¢6 can dung dich, thu dugc chit rin A (muéi khan) co khdi luong m gam.
a) Xac dinh thanh phan trong chét rin A néum = 117gam
b) Xac dinh thanh phan trong chit rin A trong truong hgp m = 137,6 gam. Biét rang trong truong
hop nay, A gdm hai mudi khan. Ti 1& s6 mol Nal va NaBr phan tng véi Cl, 14 3: 2. Tinh nong do
mol ctia NaBr va Nal trong dung dich dau.Biét cac phan (mg xay ra hoan toan.
Huéng din giai

MnO, +4HCI —— MnCl, + ClL + 21O

1 mol 1 mol 1 mol

- 100—13 (ol

) 37
Cl + 2Nal — 2NaCl + L,
1,5a mol 3a mol 3a mol
Cl + 2NaBr — 2NaCl + Bn
a mol 2a mol 2a mol

a. Gia sir Cl, phan tmg hét — my.ci = 2.58,5 = 117(g)

Cl, phan tng hét, Nal va NaBr phan tng hét m, = my.c = 117g (thoa)
— A chi chira NaCl

Cl, phan ting hét, Nal va NaBr du — ma > 117 (g) (loai)

Cl, du, Nal va NaBr hét — ma < 117(g) (loai)

Vay A chi chira NaCl

b. m = 137,6g > 117g — Cl, phan tng hét

Nal, NaBr du, nna @ nnas: = 3 : 2 — Nal phan ting hét, NaBr con du.
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Nar & Nasr = 3 ¢ 2 — goi 3a va 2a lan luot 13 s6 mol Nal va NaBr phan tmg Cl, ta c¢6
ne, =Ldxita=25%=1—-a=04

Ma = Myact + MNaBr = Sa. 58,5 + MNapr = 137,6

2006

Mg — =, 2(maol)

— M = 20,6(g) — o103
- 2.0,4+0.2 ; 3.0,2
Cop = 20.4+0.2 5y c = 404
o 05 (ha

Bai 14 (HSG Ha Tinh 2017):
Ciu 1: Viét cac phuong trinh héa hoc trong cac thi nghiém sau
a) Dan khi Cl dén du 1an luot vao cac dung dich NaBr va H,S.
b) Cho Fe;04 1an luot vao lwong du cac dung dich HCI va dung dich HI.
¢) Cho dung dich H,SO4 dac 1an luot vao mdi mudi NaCl va NaBr, dun nong.

Ciu 2: Mot mau KBr c6 1an mot it KBrO; va tap chét tro. Hoa tan 5 gam mau vao nudc va pha lodng
thanh 250 ml dung dich A. Thém NaHSO:; va axit vao 50 ml dung dich A dé khtr BrO;” thanh Br rdi them
AgNOs du vao thi thu dugce 0,65 gam AgBr kho. Axit héa 50 ml dung dich A béng H,SO,, khi éy BrOs bi
Br khir hét thanh Br,. Pun s6i dudi hét Br, va 1am két tia Br' du bang dung dich AgNO; thu duoc 0,205

gam AgBr. Tinh % cua KBr trong mau.
Huéng dén giai

Cau 1:
a) Cl, + 2NaBr — 2NaCl + Br;

5Cl, + Br, + 6H,O — 2HBrO; + 10HCI

4Cl, + HoS + 4H,0 — H,SO4+ 8HCI
b) Fe;0,+8HClI — > FeCl, + 2FeCl; + 4H,0

Fe;O; + 8HI — 3Fel, + I, + 4H,0
¢) NaCl + H>SOx gzenone —— > HCI + NaHSO..

NaBr+ H>SOu gaenone > HBr + NaHSOs.

2HBr + H,SO4s — Br, + SO, + 2H,0
Cau 2:
Goi ndng d6 ciia KBrO; va KBr lan lugt 1a x va y
BrO;”+ 3HSO;  — Br + 3HSO4 (1)
Ag"+ Br — AgBr (2)
BrO; + 12H" 10Br — 6Br; + 6H,0 (3)
Ag" + Br g, —> AgBr (4)
Tu (1) va (2) ta c6 0,05x + 0,05y = 13/3760 (5)
Tu (3) va (4) ta c6 -0,25x + 0,05y = 41/3760 (6)
Tu (5) va (6) ta duge x = 7,89.10° (M) vay = 0,061 (M)
%KBr = (0,061.250.119) : (1000.5) = 36,45%

Bai 15 (HSG DakLak 2023):

Cau 1: LOs 1a mot chét ran tinh thé mau tréng, c6 kha nang dinh lugng voi CO. bé x4c dinh ham lugong
khi CO ¢6 trong mdt mau khi ta 1dy 300 ml mau khi cho tdc dung hoan toan véi mot lugng du 1,05 &
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nhiét d6 cao. Luong iodine sinh ra duoc chuin do bang dung dich Na,S,0; 0,100M. Hay xac dinh phan
tram vé thé tich cta CO trong hdn hop khi. Biét rang thé tich Na,S,0; can ding 1 16,00 ml. Biét thé tich
khi do & diéu kién tiéu chuan.
Cau 2: Nguyén t6 X 1a mot phi kim. Hop chat khi ctia X v6i hidro 1a E; oxit cao nhét caa X 1a F. Ti khéi
hoi cua F so véi E 1a 5,0137.
a) Tim X.
b) Hoan thanh so dd sau (biét X;, Xa, Xo 12 mudi co oxi cia X; Xs 1a mudi khong chura oxi cua X; X5 1a
axit khong bén cia X).
(12) (11)

X, «=— X, =<=—— X,

10) © %

/ ) l(7)
(%)

Huwéng din giai

Cau 1: Phan tng hép thu dinh luong CO:
LOs +5CO — L, + 5C0;
Phan tng chuan d¢:
I, + 2Na,S;03; — Na,S40¢ + 2Nal

Tinh todn ham lugng CO:

- 5 5

n.,=35n = =n, ., ==—=0100=0,016=0004
h ¥ 3 ¥
2 2 mol
0,004 -
L= — = 00 =2987%
224
Cau 2:

a) Goi n 1 hoa tri cao nhat ctia X v6i O(4 <n <7)

= hoa tri ciia X véi H bang (8 —n)

& TH1: n 13 86 1&6 = F ¢6 dang X,0,; E ¢6 dang XHg.n).
2X +16n

+ Theo gia thiét ta co: X+8—n

= chi c6 n =7; X = 35,5(Chlorine) théa man.

& TH2: n 12 36 chin = F ¢6 dang XOysn; E ¢6 dang XH s

X +8n

+ Theo gia thiét ta c6: X +8—n

= khong c6 gid tri cia n va X théa man.

b)X, la HCI; X, l1a FeCl;; X5 1a KCIOs; X4 1a KCIO4; X5 1a KC1 ; X 1a KCIO ; X5 1a HCIO(c6 thé thay

mudi cta K thanh mubi cua Na).

=5,0137

=5,0137
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(12) (11)
HCIO =—— KCIO =—— k(]

10 (6) HCI
%)H(;\ (V \\(2)

G)

c

®)
A P — Cl, ———> FeCl

©)  KCIO; (4 +F 3

(1): Cl, + H,—==> 2HCI
(2): Fex0s + 6HCl — 2FeCly + 3H,0
(3): 2Fe + 3CL,——> 2FeCl,
(4): 3CL, + 6KOH —— 5KCI + KCIOs + 3H,0
(5): KCIO; + 6HCl ——> KCI +3CL1 + 3H,0
(6): Cls + 2K — 2KCl

® khag m

(7) KCI1 + 3H,O t KCIO3 + 3H2T

(8): 2KCIO; —2—> 2KCI + 30,1
(9): 4KClO;— > KCl + 3KCIO,

(10): KCI0,— > KCl + 20,1
® kh«ng mn
(11):KCl+H,0 — ’KCIO + Hyt

(12): KCIO + H,0 + CO,—> KHCO; + HCIO

Bai 16: Nguyén tir ciia mot nguyén t6 X trong dé electron cudi ciing ¢6 4 sb luong ti: n=3,1=1, m; =0,
m=-1/2

a/ Xac dinh X?

b/ Hoa tan 5,91 gam hon hop NaX va KBr vao 100ml dung dich hon hop Cu(NOs), 0,1M va AgNO;
chua biét néng do, thu duoc két tha A va dung dich B.

Trong dung dich B, ndng d6 % ciia NaNO; va KNO; trong tng theo ti 1¢ 3,4 : 3,03 . Cho miéng
kém vao dung dich B , sau khi phan tmg xong ldy miéng k&m ra khoi dung dich, thay khéi luong ting
1,1225 gam.(Coi thé tich dung dich thay d6i khong dang ké)

-Tinh luong két tha ctia A?

-Tinh ndéng d6 mol ctia AgNO; trong dung dich hdn hop ban dau.
Huéng din giai

n=3,1=1 ~ electron cudi cung ¢ phan 16p 3p

ml=0, ms =-1/2 "~ electron nay la e tht 5 & phan l6p 3p

~ Céuhinhe nguyén tr cia X la: 1s22s22p63s23p5

~ 7ZX=17 Vay X l1acl

NaCl + AgNOs— AgCl ¥+ NaNO; (1)

KBr+ AgNO;— AgBr V+KNO;  (2)
Khi cho Zn vao dung dich B, khéi luong miéng Zn ting, ching to AgNO; du
Goi x,y 1an luot 1a s6 mol cua NaCl va KBr phéan Gng
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C % NaNO, 3,4 mNaNOS_ 3,4

C%KNO, 3,03 - Mo, 3,03

3

T (1), (2) va

85 x _ 3,4
= 101_}1 3,03 = y=0,75x (*)
58,5x + 119y = 5,91 (*%)

Tu (*)va(**)taco x=0,04vay = 0,03
ma = 0,04.143,5 + 0,03. 188 = 11.38 gam
Vay m,=11,38 gam

Zn +2 AgNOs— 2Ag ¥+ Zn(NO3), (3)

Zn + Cu(NOs),—> Cu ¥+ Zn(NO3), (4)

Theo (3): 1 mol Zn — 2 mol Ag lam khéi lugng ting 151 gam
Vay amol Zn - 151a gam
Theo (4): 1 mol Zn —>1 mol Cu 1am khéi luong giam 1 gam

Vay 0,01 mol - 0,01 gam

~ 151a—-0,01=1,1225
a =0,0075 = s6mol AgNO; ban dau = 0,04 + 0,03 + 0,015 = 0,085 mol

:O,085.w20,85M

CM(AgNOS) 100

A

Vay
CM(AgNO3) = 0,85M

Bai 17 (HSG Ha Tinh 2017):
Céu 1: Viét cac phuong trinh hoa hoc ciia phan ng xay ra trong cac thi nghiém sau:

a) Suc khi clo dén du vao dung dich Fel..

b) Hoa tan FeCl, vao nudc roi thém H,SO, lodng du, sau d6 thém dung dich KMnO, du, thiy thoat

ra khi mau vang luc va dung dich thu dugc c6 chira mudi mangan (II).
Ciu 2: Hon hop A gom 3 mudi NaCl, NaBr va Nal.
- Thi nghiém 1: Léy 5,76 gam A tac dung v6i lugng du dung dich brom, c6 can thu duoc 5,29gam mubi
khan.
- Thi nghiém 2: Hoa tan 5,76 gam A vao nudc roi cho mét luong khi clo vao dung dich. Sau mét thoi
gian, c¢O can dung dich thu dugc 3,955 gam mudi khan, trong d6 ¢6 0,05 mol CI.
Tinh khéi luong NaBr trong hdn hop A.
Huéng dan giai

Cau 1:

—_—
a) 3C12 + 2F612 2FCC13 + 212

5C12 + 1L, +6H,0 - 2HIO3 + 10HCI

—_—
b) 10 FeCl,+ 6KMnO, + 24H,SO4 5Fe»(S04); + 10Cl; + K»,SO4 + 6 MnSO4 +24H,0

Ciu 2: Goi s6 mol ctia 3 mudi NaCl, NaBr va Nal trong 5,76 gam A lan luot la x, y, z
-TN1: 2Nal + Br, — 2NaBr + L,
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Z Z
Am = (127 - 80).z=5,76 — 5,29 > z=0,01 mol

-TN2: 2Nal + Cl, — 2NaCl + I,
a a

2NaBr + Cl, — 2NaCl + Bn,
b b
Am =(127-35,5).a+ (80—35,5).b=5,76—3,955
= 91,5a + 44,5b = 1,805
Doa < 0,01 = 91,5a < 0,915 < 1,805 = b > 0 ttrc 1a Nal d& hét, NaBr hét hodc condu = a=z=
0,01 mol = b=0,02 mol.

Tacod: "cr =a + b + x =0,05= x=0,05—0,03 = 0,02 mol
Mxaze = 5,76 — (58,5.0,02 + 150.0,01) = 3,09 gam.

Bai 18 (HSG Ha Tinh 2017):
Céu 1: Hoa tan hoan toan 3,36 gam mot mudi carbonate ciia kim loai M trong m gam dung dich HCI
10% thu dugc dung dich A chira mdt chét tan duy nhat co néng do 12,34%. Co can dung dich A thu duogc
7,40 gam mot chit rin X. Tinh m va xac dinh cong thuc cua X.
Cau 2: Cho m gam hén hop X gom sodium bromide (NaBr) va sodium iodide (Nal) phan tmg hoan toan
v6i dung dich H,SO, dic, nong thu dugce hdn hop khi Y. O diéu kién thich hop, cac khi trong Y phan Gmg
vira du véi nhau tao thanh chit rin c6 mau vang va mot chat 16ng Z khong lam chuyén mau quy tim. Z
tac dung hoan toan voi Na tao ra 1,85925 lit khi T (& 25°C, 1 bar).
a) Viét cac phuong trinh phan tng xay ra
b) Tinh % thé tich cac khi trong Y va tinh m.

Huwéng din giai

Cau 1:
Phuong trinh phan ung:
M(COs), + 2xHCI — 2MCl, + xCO, + xH,0
1 2x 2 X
Xét 1 mol mudi phan tng :
C% . = M T A00% =12, 34%
Ta co: T 2M A+ 60x + (2x*36,5): 0,1 - Hx

<=>M = 12x — Nghiém phu hgp: x = 2; M = 24; kim loai 1a Mg.
- S6 mol Mg = 3.36/84 = 0,04 mol = s6 mol MgCL.nH,O

— mdd HCl = 29,2 gam

- M = 7,4/ 0,04 = 185 =>n =5 => Chat X 1a MgCL.5H,0
Cau 2:

Céc khi trong Y phan tmg vira da voi nhau tao chét rin mau vang
= C 14 hdn hop gém SO, va H,S. D 1a H,O va E 1a H,

Vi Nal c¢6 tinh khir manh hon NaBr. C6 céc phan ung:
INaBr + 2H,SOs¢ —— Na;SOs + Br, + SO,T + 2H,0 (1)

8Nal + SH,SO4q —— 4NawSOs + 4L, + H,ST + 4H,0 (2

JH,S + SO, ——3S + 2H,0 3)
2Na +2H,0 — 2NaOH + H,T 4)
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_"
Tr(3) = Mirs = <Mso,
= % cac khi trong C: %H,S = 66,67%; %SO, = 33,36%;
n, =0,075mol

Taco: !
=n.. = — =1 _':
Tir (4) va (3) = s = =Mao T Mo ==, 15 mol
e = 20, = 0,151 \ . =121
Tfr(l):n"' n,, ]wﬂn];Tu(z):tL, iy, . =1.2mol
= m=015103+[2.150=19545 ¢

Bai 19 (HSG Chuyén Hung Yén 2023): Nito triflorua 1a mot hop chit bén, né dugc diéu ché khi dién
phan néng chay mét hdn hop mubi gdm amoni florua va hidro florua.
a) Viét cdu trac ciia NFs. So sanh nhiét do s6i, goc kién két, tinh bazo ctia NF; va NH;. Giai thich?
b) Nguoi ta cling da diéu ché dugc NH,F, NHF,. Trong céc chit NF;, NH,F, NHF, chit nao c6 nhiét
d6 ngung tu thap nhat. Giai thich?
¢) Mubi NF," dugc nghién ctru sir dung 1am nhién liéu cho tén lira do khi phan hily tao thanh NF; va
F, va téa nhiéu nhiét. Mot mudi cua NE;* c6 ham luong flo 1a 65,6%, tat ca lugng flo khi phan
huy chuyén hoa thanh NF; va F,. Khi phan hity mudi nay s6 mol F, sinh ra nhiéu gap 2,5 lan s6
mol NFs. Xac dinh cong thire ciia mudi trén.
Huwéng din giai

a) NF; c6 cdu triic chop tam gidc, nguyén tir Nito & trang thai lai hoa sp’.

Nhéan xét: Trong NH3, lién két N-H phén cuc vé phia N cung chiéu véi cip e tu do trén nguyén tir N, con
trong NF; lién két N-F phan cuc vé phia F nguoc chiéu véi cap e tu do trén N. Vi vdy, mat d¢ e trén
nguyén tir N trong phan tir NF; nho hon nhiéu trong NHs.

- Nhiét do s6i: NH; > NF; vi NH; ¢6 lién két hidro lién phan tur.

- Goc lién két: NF; < NH; vi nén luc déy gitra cac cap e lién két trong NF; nhé hon NH;

- Tinh bazo: NH; > NF; (NF; hdu nhu khong con tinh bazo)

b) Nhiét d§ ngung tu:
NF; < NH,F < NHF,
Khong c6 lién két hidro lién két hidro kém bén vi lien két hidro bén hon

H kém linh dong
(6 céc hop chat NH,F va NHF,, khi s6 nguyén tir F tang, hat electron cang manh thi nguyén tir H cang
linh dong, lién két hidro cang bén)

+

¢) Ta c6 phuong trinh phan huy: NE NF; + 1/2F;
) , . =2n,
Neéu anion cua mudi khong chira flo thi theo pt phan huy e, = <M,
\ . =2.5n.., .
Ma theo dé bai '~ —7 chirng to trong anion con chira Flo
Tur ti 16 vé s6 mol gitta F, va NF; ta c6 cong thire mudi 1a MF,, (NFy),
R
ol 00 =056
Khi d6: % me= M+ 1455519 — M=65,7x
*)x =1 —>M=65,7 - MlaZn — ZnF4NF,) khéng pht hgp vi Zn** (loai)
) x=2—->M=131,4 — MIla Xe — XeFs (NF,), (thoa man)
)x=3—->M=197,1 —» MlaAu — AuF»(NF);(khong thoa man)
Vay mubi d cho 1a XeFs(NF,),
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Bai 20 (HSG Chuyén Cao Bang 2017): Mot hop chit chwa biét A chi chira C, O va Cl.

a) Mot mau A 3,00 g duoc lam bay hoi hoan toan trong mot binh 1,00 L & 70,0°C va gay ra ap sut
0,854 atm. Tinh khdi lugng mol cua A.

b) Hoa tan mau A vao 100 mL nudc, chuyén hoa toan bo Cl trong A thanh HCI. Sau d6 axit HCI
duoc chuan d6 voi dung dich NaOH 0,200M can dung hét 30,33 mL NaOH. Tinh trim khéi
luong cua Cl trong A?

¢) Xac dinh cong thirc phan tir va viét cong thic Lewis cta A.

d) Viét phuong trinh khi cho phan tmg A véi nudc.

Huéng din giai

Py 05541 2379 .
—=— == (mol)
RT 22.4 (704 373 75400
73 L -
a)n= =4
3 .
.1"-.[ :P—H'-:,'I =499 I'g :‘.I-lljjl
TE400

b) nnwon = 0,03033. 0,2 = 0,06066 (mol)

NHcl = NNaOH = 0,06066 (mol)

Khéi lugng Cl trong miu : 0,06066.35,5 = 2,15343 (g)
215343

Yom,, ==———.100% =71,781%

71781 .
n, = =2 (mol)

35,5

¢) Trong 99,0 g A(1 mol A) co:

Khéi lugng con lai trong 1 mol A 1a 99 —2.35,5 = 28 g/mol

Céac nguyén t6 con 14 13 C va O = Hop chat A c6 cong thirc phan tir 1a COCl,
-‘O‘O

L2 e
® TN
:Cl Cle

*e e

d) COCly(g) + HyO(l) — COx(g) + 2HCl(aq)

Bai 21 (HSG Chuyén Tay Ninh 2023): Hop chat XY, c6 tong s6 proton trong phén tir 1a 50. X va Y 1a
hai nguyén t6 thuoc 2 nhém A ké tiép. Electron cudi ciing ciia nguyén tir nguyén t6 Y c6 tong dai sd cac sb
luong tir 1a 3,5; trong d6 tong (n+ ) bang 4.
a. Xac dinh cong thie hop chat XY, ?
b. O diéu kién thuong XY, 1a chit 1ong, mau do, kém bén, phan hity dan & nhiét d6 thuong thanh chat
long A khong mau va khi B mau vang luc. A phan tng véi nudc tao ra khi C mui hic, chat rin D mau
vang va axit E. A dugc tao ra khi cho khi B kho tac dung voi D néng chay (liy du). Khi B phan tng voi
khi C c¢6 mit chat xuc tac 13 long ndo tao thanh chat long F khong mau, mui kho chiu, bdc khoi trong
khong khi am. Cho axit E (dic) tac dung véi chat ran G mau den tim thi thu duge khi B. Xac dinh cac
chat A, B, C, D, E.... va viét cac phuong trinh phan tng xay ra.
Huéng din giai

Theo dé ra ta co: Px + 2Py =50 (*)= P=50/3=16,67

Y: n+/ +m+my=3,5van+ { =4= m+m,=-0,5.

X, Y thudc hai nhom A ké tiép
Co céc truong hop sau:
Truong hop I:n=3, { =1, m=-1, my=+1/2 < 3p'
Céu hinh electron day du: [Ne]3s23p' = Py = 13, Y thudc nhém IIIA. Thay vao (*) ta duoc: Px = 24 (Cr),
X thudc nhom VIB (khong théa mén dé bai).
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Truong hop 2:n=3,( =1, m=0,m,=-1/2 < 3p’

Céu hinh electron day du: [Ne]3s23p® = Py =17, Y thudc nhém VIIA. Thay vao (*) ta duoc: Px =16 (S),
X thudc nhom VIA (thoa man dé bai).
Vay hop chit XY, 1a SCI,
SClg § S:Clygy + Clyg
(A) (B)
2S2C12(]) + 2H20 — SOz(g) + 3S(S) + 4HCl(aq)
© @O (B
Clz(g) + ZS(S, dw) — SzClz
SO, +Cl, —— SO.Cl,
(F)
16HCI + 2KMnO,; — 2MnCl, + 2KCI + 5Cl, + 8H,0
(G) ~ ,
Bai 22 (HSG Ha Tinh 2017): Dun néng hon hop luu huynh va AgF & 125 °C thu dugc khi A1 c6 ti khoi
hop so véi heli bang 25,5. Khi dun néng Al phéan hity tao thanh lwu huynh va khi A2. Pun noéng A2 véi
CIF & 380 °C duoc khi A3 chtra ba loai nguyén t6. A3 bi khir quang hoa véi H, tao ra chat long A4
khong phan cuc, khong chira clo. Phan tram khéi lwong luu huynh trong A2, A3 va A4 lan luot 1a 29,630
%; 19,692 % va 25,197 %. Mdi phan tir A2 va A3 chi chira mot nguyén tir luvu huynh.
a) Xac dinh va vé cAu tao ctia A1, A2, A3 va A4.
b) Viét phuong trinh hoa hoc khi dun néng timg chit A1, A2, A3 va A4 trong dung dich NaOH dic.

Huéng din giai
Ta ¢6: Ma; = 102 gam/mol

+ AgF s T A,

T phan Ung: >
= Al codang SyFy = 32x + 19y =102 = x=2; y =2.
=Al 1a S;F,

Ma: = 108 gam/mol; A1 ——> S+ TA2 5 A2 1a SF,

e I RN A i
SE, + ClIF ——— T A3 chira 3 nguyén to
17

M, =——=102.5 (gam/mol} = A3: SE.CI
% olll. N ’

A3 bi khir quang hod véi H, — A4 khong phan cuc, khdng chira clo.

Trong A4 c6 %ms = 25,197%

Néu A4 chira 1 nguyén tir S thi Mg = 127 gam/mol = SFs (s6 1¢ electron)

= Pé khong phan cuc phai dime hoa

= A4 1a SzFlo

b)

¥

£
L%

b
-n
,

b

\

i

dang | dang 2

SoF,
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SF, bap bénh S,Fo: bat dién kép SFsCl: bat dién

Phan Ung:

SF, + oNaOH —— 4NalF + Na.80, + 3H.0

SECI+ 8NaOH —— SNaF + NaCl+ Na,S0O, +4H.0

S-E, + [4NaOH —— 10NaF + Na, 80, + Na.S0, + 7TH,0

25.F, + 0NaOH —— 4NaF + Na .50, + 35+ 3H.O

Trong méi trudng kiém dic, S tiép tuc phan Gng véi NaOH theo phwong trinh:
S+ NaOH,; —— Na.5 +Na.50, + H.O

Do d6 ta c6 thé viét:

28.F. + 0NaOH —— 2NaF + Na.S0, + Na.8 + 3H.O

Bai 23 (HSG Chuyén Ha Long 2023): Hop chat A duoc tao boi ba nguyén t6 phi kim dién hinh. Dung
dich cta A c6 tinh axit, dé trung hoa dung dich A can dung hét 40,0 cm® dung dich NaOH 0,500 mol/L.
Lam bay hoi hoan toan dung dich tao thanh thu dugc hop chét khong mau B, c6 khdi lugng 2,81 gam,
chét nay cho ngon ltra mau vang twoi. Nung néng mudi B tao thanh mudi C; 0,360 gam nude va 896 cm®
(dktc) mot don chét khi G, chit nay trong cac diéu kién thong thudng c6 khéi lugng riéng 1,43 d/dm’.

a) Xac dinh cac hop chit A, B, C, G.

b) Viét phuwong trinh héa hoc ctia cac phan tng.

¢) Chi ra kiéu lai hoa ciia cic nguyén tir, su sip xép khong gian ciia cac lién két va cau tric cua A.

Huwéng din giai

a) Gia sir ¢ diéu kién thudng, 1 mol khi chiém thé tich 22,4 dm’
M, _143g/dm’.22,4dm’ _ 2ol

Khéi lugng mol khi G: 1mol .G la oxi
Nung néng mudi B thu duge gam nudc va oxi, B 1a mudi hidrat két tinh
0,896 dny

Ny, =——————==0,04 ol
22, 4dm

S0 mol khi oxi;

Z. . m, =0,04.32=1258gam
Khoi lugng oxi: ~ *

Ap dung PLBT Kkhéi lugng: m-=my- M, — rﬂH.: =2.581-L25-030=1L17gam
Ng = Nneon =0,04.0,5 = 0,02 mol
11700223 .
M,  =-—"' == _35 Sgamnol
' 0.02 . C 1a NaCl, B 1a NaClO..H,0
Vay A 1a HCIO,

b) PTHH:  HCIO, + NaOH — NaClO, + H,O
NaClO4.H20 — NaCl + Oz + Hzo
¢) Céu trtic cua HCIO,
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Clo lai héa sp®, nguyén tir oxi lién két véi clo lai hoa sp?, nguyén tir oxi lién két voi hidro lai hoa sp’
Bai 24 (HSG Chuyén Bic Giang 2023): Chit long A trong sudt, khong mau; vé thanh phan khdi luong,
A c6 chira 8,3% hidro; 59,0% oxi con lai 13 clo; khi dun néng A dén 110°C thay tach ra khi X dong thoi
khdi lugng giam di 16,8% khi d6 chat long A tré thanh chét 1ong B. Khi lam lanh A & dudi 0°C, thoat
dau tach ra tinh thé Y khong chira clo, con khi 1am lanh cham & nhiét d6 thap hon nita sé& tach ra tinh thé
Z chira 65% clo vé khdi lwong. Khi 1am néng chay tinh thé Z c¢6 thoat ra khi X.

a) Cho biét cong thirc va thanh phan khéi luong cia A, B, X, Y, Z.

b) Giai thich vi sao khi lam nong chdy Z c6 thoat ra khi X.

¢) Viét phuong trinh hoa hoc ctia chat 1ong B v6i 3 chét vo co, 2 chit hitu co thudc céc loai chit

khac nhau.

Huéng din giai
a) Pattilé sd nguyéntir H: O : Cltrong Alaa:b:c. Tacod
a:b:c=(8,3/1):(59/16):(32,7/35,5)= 8,3:3,69:0,92=9:4:1
Khéng ton tai chat Gmg véi cong thirc HyO4Cl.
Tuy nhién, do ti 16 H: O 139 : 4 gan vdi ti 1& cua cac nguyén td trong phan tir H,O.
- C6 thé suy ra chit 1ong A 1a dung dich ctia HC1 trong H,O véi ti 16 mol 1a 1 : 4 v&i ¢% HCI =
36,5.100% / (36,5 +18. 4) = 33,6%.

- Khi tang nhiét do s& lam giam do tan cta khi, hop chét X thoat ra tir A 13 khi hidro clorua HCL.

- Do giam HCI nén c% HCI con lai =(33,6 - 16,8).100% / ( 100 - 16,8) = 20,2% , chét long B 1a dung
dich HC1 ndng d6 20,2%.

(Dung dich HCI & ndng d6 20,2% 13 hdn hop ddng sbi, tirc 1a hdn hop co thanh phan va nhiét
d6 soi xéac dinh)

- Khi 1am lanh dung dich HCI & du6i 0°C c6 thé tach ra tinh thé nudc d4 Y,

- Khi 1am lanh & nhiét do thap hon tach ra tinh thé Z 1a HCL.nH,O.

- Tinh thé Z c6 khéi lwgong mol phén tir 1a 35,5/0,65= 54,5 g/mol — thanh phan tinh thé Z 1a
HCIL.H,O.

b) Khi lam néng chay Z tao ra dung dich bio hoa HCI nén c6 mot phan HCI thoat ra.

¢) Dung dich HCI120,2% c6 thé phan tng vi kim loai, oxit bazo, bazo... hodc cac chét hiru co nhu
amin, mudi cua axit hitu co...

2HCl + Zn — ZnCl, + H, ; 2HCI1 + CaO — CaCl, + H,O

HCI1 + NaOH — NaCl + H,0; HC1 + CH;NH,; — CH;NH;Cl1

HC1 + CH;COONa — CH3COOH + NaCl

Bai 25 (HSG Chuyén AMSTERDAM 2023):

1. Hoan thanh céc phuong trinh phan trng sau:
Cl. + A(aq) — B(ag) + C(aq) + CO; (1)
C(aq) + Xy(s) — E(aq) + Cl, (2)
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E(s) —— F(s) + X + O, 3)
C(s) e B(s) + O, “)

Biét phan g (3) cotilémol E: F=5: 1.

2. Cac nguyén t6 X va Y tao thanh 5 hop chét nhi nguyén t6: A, B, C, D, E. Hop chit E khong phan tig
v6i H, O,, H,O ngay ca khi dun néng. Khi dun néng D chuyén thanh C va E, néu cho D phan tng véi
Cl, thi tao thanh F. Hop chat A c6 hai dang dong phan A, va A,. Hop chét B ¢6 thé dimer hoa thanh B..
Cho biét cac dit kién sau.

Chat A B C D E F
Ham Iwong % Y 37,3 | 54,3 | 70,4 | 748 | 781 | 58,5
Trang thai tap hop, dk thuang khi | khi | khi | léng | khi | khi

Xéc dinh cac hop chit A;; A,; B; By; C; D; E; F va biéu dién cdu trac ciia mdi chat.
Huwéng dan giai

1. 3CL + 3K,CO; — > 5KCI + KCIO; + 3CO,
2KCIO; + I, —— 2KIO; + Cl

5K10; — KsIOg + 21, + 9/20,

KCIO; "% " KCI+ 3/20;
2. Do ham lugng nguyén t6 Y ting dan tir A dén E — ty 1& s6 nguyén tir Y/X trong A nho nhét. Ki hiéu
cong thirc clia cac chat tir A d&én E 1a XY,.. Ti 1& khdi luong nguyén té X trong cac chit nay 1a: A = 0,59;
B=1,19;C=238;D=2,97; E=3,56
Ti 1& s6 nguyén tir Y trong cac hop chit B dén E so v6i s6 nguyén tr Y trong A 13. Vi B 1a 1,19/0,59 =2,
véi C=4; D =5; E=6. Do dé co thé két luan rﬁng cong thirc cua cac chatla: A - XY; B - XY 2 C - XYa;
D - XYs; E - XY
D@ thdy X phai la nguyén t6 nhom VIA con Y 1a halogen. Truong hop kha thi nhat 1a: X 13 luu huynh; Y
1a flo. Céc hop chat ctia S véi F khong chira sb nguyén tir halogen 1¢, nén A phai 1a S,F,, D 1a S,F,o. Phan
ung cua S;Fyo véi Cl, thanh SFsCl (F) (tinh lai ham luong cua flo hop i)

- CAu tao céc chat 1a:
S N
F s BST8
Pl
o F
I :.\I 4 [ .-\: 1
-5 G
I'-/ \F I‘-_-S:'b\ “F
Fg—rF
B (B
F
v Fall oF
F JSzF F T
F s F
() F ; F
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Bai 26 (HSG Chuyén Lam Son — Thanh Héa 2023): Cac hop chit tir A1 dén A6 déu chira hai nguyén
t6 chlorine va oxygen, dugc chuyén hoa theo so dd sau:

A3 A2

H2C204, H2SO4 (6)
HgO, 50°C LS)T AL om, 900 %
A2 < = Clh : KZ
(2) l C)) 400°C
(D] Ag¥ (7) SC P20
KY H':U* ~ HY —5,—> A6

Al &)

Ham lugng chlorine va mot s6 tinh chat vat 1i ctia cac hop chat nay, dugc cho trong bang sau day:
Chat Al A2 A3 A4 AS A6
Yomc 52,6% 81,6% 59,65% 52,6% 42,5% 38,8%

Tinh chat chat long | khi mau vang | khong bén khi mau chat long chat long
da cam vang-luc d6 tham

Chu y: Y, Z" 1a cac anion da nguyén tur.
Xac dinh cac chat tir A1 dén A6. Viét tit ca cac phuong trinh phan tng d trinh bay trong so dd.
Biét rang san phdm ctia phan tng (7) ngoai mudi KY con c6 potassium chloride (KCI).

Huéng din giai

%Cl %0
Ccl-0 =355 16
Al A2 A3 A4 AS A6
%Cl 52,6% 81,6% 59,65% 52,6% 42,5% 38,8%
%0 47,4% 18,4% 40,35% 47,4% 57,5% 61,2%
Cl:0O 1:2 2:1 2:3 1:2 1:3 2:7

A1l: 1a chat long; A4: 1a chat khi => M(A1) > M(A4)
=> Al: CLO,; A2: CLO; A3: CL,Os; A4: ClO,; A5: CLLOg; A6: CL,O-.

KY 1a KClO4; KZ1a KCIO; => Y~ 1a ClO, va Z 1a CIOy
Céc phuong trinh phan ng:

(1)  Cl + AgClO, — CLO, + AgCl

2) Cl, + HgO — CLO + Hg

(3)  Cl + AgClO; —— CLO; + AgCl

4)  3ClL + 6KOH ———5KCl + KCIO; + 3H,0

(5)  2KCIOs + HyC:0: +2H,S0, —— 2CIO, + 2KHSO, + 2CO, + 2H:0
6) 4CIO, + 20, ——>2ChO + Os

7)  2KClo, —X>Kkcl0, + 0,

(8)  2KCIO, + H.S0, (dic) —> 2KHSO, + 2HCIO,

(9) 2HC104 + P205 —>2HPO3 + C1207
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Bai 27 (HSG DakLak- 2023):
Cau 1: Néu hién tuong va viét phuong trinh phan (mg xay ra trong céc thi nghiém sau:
a) Suc tir tir khi sunfuro dén du vao cbc chira dung dich brom.
b) Dan khi ozon vao dung dich KI, chia dung dich sau phan tng thanh hai phan: phan 1 nhé vai giot
dung dich ho tinh bot; phan 2 nhé vai giot dung dich phenolphtalein.
Ciu 2: X 1a mudi c6 cong thirc NalO,. Hoa tan X vao nudc thu dugce dung dich A. Cho khi SO, di tir tir
qua dung dich A, théy dung dich xuét hién mau nau, tiép tuc suc SO, vao thi mat mau nau va thu duoc
dung dich B.Thém mot it dung dich HNO; vao dung dich B va sau d6 thém luong du dung dich AgNO;,
thiy xuit hién két tia mau vang. Thém dung dich H,SO, lodng va KI vao dung dich A, thiy xuit hién
dung dich mau nau va mau nau mat di khi thém dung dich Na,S,0; vao.
a) Viét cac phuong trinh phan tng xay ra dudi dang ion thu gon.
b) Pé xac dinh chinh x4c cong thirc ciia mudi X ngudi ta hoa tan 0,100g X vao nudc, thém luong du
K1 va vai mililit dung dich H,SO, lodng, dung dich c6 mau nau. Chuan d I, sinh ra bang dung
dich Na,S,0; 0,1M véi chat chi thi mau 1a hd tinh bot cho t¢i khi mat mau, thay tén hét 37,4ml dd
Na,S,0;. Tim cong thuce X.
Huéng din giai
Cau 1:
N
a) Phuong trinh: SO, + H,O + Br,  H,SO, + 2HBr

- Mau vang niu cta dung dich brom nhat dan, cubi cung mat mau hoan toan.
H
b) Phll'O’l’lg trinh: 03 + HzO + 2KI Oz +2KOH + Iz

- Phéan 1 dung dich chuyén sang mau xanh .
- Phan 2 dung dich chuyén sang hong.

Cau 2:
2105 + (2x-1)SO; + (2x-2)H,0 — I, +(2x-1)SO,* + (4x-4)H" (1)
SO, + I, + 2H.O0 — 2I' + SO/ + 4H' ()
Ag + T — Agl 3)
2x- DI + 10, + 2xH" — xL, + xH,O 4)
L + 250, — SO + 2I (5)

NNa2s203 = 0,10,0374 = 3,74.10_3 (mol)
T (5): np = 1/2.nnps203 = 1,87103 (mol)

1,87.107°
T (4): me = 1/x.np = X (mol)
0,100.
= Myuox = L8710 =535x = 234127+ I6x =53,5x

= x=4
Vay: X la NalOy

Bai 28 (HSG Thanh Héa 2023): Cho hdn hop A gdm hai mudi NaX, NaY (X, Y 14 hai halogen ké tiép).
Dé két tia hoan toan 2,2gam hdn hop A can 150 ml dung dich AgNO; 0,2 M.

a) Tinh khdi lugng két ta thu duoc?

b) Xéc dinh X, Y?

¢) Biét co phan ung sau dy xay ra: X, + KYO; — KXOs + Y,. Hay két luan chinh xac X, Y?

d) Hay cho biét chiéu cua phan tng: X, + KY — Y, + KX ? giai thich?

Huéng din giai

NaX + AgNO; —NaNO; + Ag X +
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0,03 0,03 0,03
2.2
M,=23+ X =0.03 = X =50,33

= Miérraa =(108+50,33).0,03=4,7499 ~4,75 gam
X 1a Clo, Y la Brom hoac X 1a Brom, Y 1a Clo

XSHKYO, ——KXNO + Y
@m (©@m Ky (©)y
Tinh khir: X, > Y, tinh oxh : KYO; >KXO;. Vay X 1a Br, Y 1a Cl
Phan ung: Br, + KCIO; —KBrO; + Cl,
Phan tmg xay ra theo chiéu Cl, + 2KBr —2KCl + Br,
Vi tinh oxi hoéa Cl,> Br,, tinh khir Br > CI.
Bai 29 (HSG PakLak - 2023): Hon hop X gdm cac chét rin KMnO,, KC105 va CaOCl, trong d6 O
chiém 32,12% khdi lugng. DPé hoa tan m gam X can dung vira di dung dich chtra 2,7 mol HCI dac,
dun ndng, sau phan tng thay thoat ra 26,0295 lit khi chlorine (dkc). Thanh phan phan tram khbi
lugng KMnO, trong hon hop X 1a bao nhiéu?
Huéng din giai

5.3 (2 diém)

. . =105mol.
Cach1:

PTHH: (1) 2KMnO4 + 16HCI — 2KCI + 2MnCl, + 5Cl, + 8H,O
X 8x 2,5x mol
(2) KCIO; + 6HC1 — KCI + 3Cl, + 3H,0
y 6y 3y mol
(3) CaOCl; + 2HCI — CaCl, + Cl, + H,O
z 2z z mol
Dat s6 mol KMnO,, KCIO; va CaOCl, lan luot 1a x, y, z mol.

| 16(4x + 3y + 2)
Y, = A00Pe=3212%
Mo~ Teax 1225y 272 ° [x=02mol
Ny =81 By 22= 27 =1 y=0,1323mol = %my,, o, = 46,99%.
n, =25+ 3+ 2= 105 \_z:ﬂ.153m|
Cach 2:
" nKMnO, = x ‘ nKCl=x+v
‘ nKClO, =y il ‘ nMnCl, =x +CL+H.O
Pt nCa0C], =z nCaCl, ==
acl, = DXEOVERZ 2332y o
BTe: 2 22.4 = 5x+ 6y +22=2,10 (1)

BTNT (Cl): ¥ 722727 =Xy F 228 IXFSXF0VI2Z gy 4 6y 42227 (2)
Tu (1), (2) ta dugc: x =0,2 mol, 3y +z= 0,55 mol.
_lof4x+3v+z)

=32,12% =m, =07, 253% ="%m

] = 4{H,99%;

) K hai,
m,
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Bai 30 (HSG Quéang Nam - 2023):

Cau 1. Gidi thich vi sao khi cho HF tac dung véi dung dich NaOH hay KOH thi ti 1€ tao mubi fluoride
(NaF hay KF) thap hon mudi hydrogen fluoride (NaHF, hay KHF,)?

Ciu 2. C6 ba mudi A, B, C cua cung kim loai Mg va tao ra tir cing mdt acid. Cho A, B, C tac dung voi
nhimg luong nhu nhau ctia acid HCI thi c6 ciing mot chat khi X thoat ra voi ti 18 mol twong Gmg 1a 2:4:1.
Xéc dinh A, B, C va viét phuong trinh hoéa hoc ctia cac phan tng xay ra. Biét khi X 1am mat mau dung
dich Br,.

Céu 1. Cho hon hop A goém hai mudi NaX, NaY (X, Y 1a hai halogen ké tiép). Dé két tua hoan toan
2,2 gam hon hop A can 150 ml dung dich AgNO; 0,2M.

a. Tinh khéi lugng két ta thu duoc.

b. Biét c6 phan tmg sau day: X, + KYO; — KXOs + Y. Xac dinh X, Y.

c. Tir két luan & cau b, hiy cho biét chidu cia phan tng: X, + 2KY 00 v, +2KX
Huéng din giai
Cau 1. Do ning luong lién két H — F rat 1on

HF+ 1,0 1 mot+ P K=7.10"
Nén HF 1 axit yéu khong phan ly hoan toan.

Céu 2. Ba mudi 1a MgSO;, Mg(HSO;),, Mg:(OH),SOs
Phuong trinh phan ung:
MgSO; + 2 HCl = MgCl, + H,O + SO,
a a/2
Mg(HSOs), + 2HCI = MgCl, + 2H,0 + 250,
a a
Mg,(OH),SO; + 4HCI = 2MgCl, + SO, + 3H,0O
a a/4

Cau 3. Truong hop 1: C6 mudi NaF — mubi con lai 1a NaCl.
NaCl + AgNO; — AgCl + NaNO;
0,03 0,03
— mNaCl = 1,755 (gam) < 2,2 gam (thoa man)
— Magal = 0,03.143,5 = 4,305 gam.
Truong hop 2:
NaX + AgNO; — AgX + NaNO;
0,03 0,03
=X =50,3

— m| = (108 + 50,3).0,03 = 4,749 gam.
b. Tt phan tng X, + KYO3; — KXOs + Y, suy ra tinh khir X, > Y>; Tinh oxi héa KYO; > KXOs
Vay X 1a Br, Y 1a CL

¢. Phan tmg: Br, + 2KC1 H B Cl, + 2KBr xay ra theo chiéu nghich vi tinh oxi hoa cta Cl, > Br,; tinh
khtr cia Br > CI
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Phan IV: BAI TAP CO THONG TIN UNG DUNG THUC TE
Bai 1: (HSG Binh Thuén 2023): Cho hinh v€ m6 phdng thi nghi€ém nhu sau:
2 chat A

T Hop chat B

Bong tam chat C

(o) ;Nuée da

a. Cho biét bo dung cu trong hinh v€ trén c6 thé duoc st dung dé diéu ché chét nao trong sb céc
chét sau: HC1, HBr HI, HNO;?
b. Véi mdi chat thoa man hiy chon cap chit A, B phu hop va viét phuong trinh phan tng xay ra.
¢. Néu vai tro ctia chat C va nuée da.
Huwéng din giai
a. B0 dung cu trong hinh vé& trén dugc str dung dé diéu ché HCl, HNO:.
b. Didu ché HCI: A: H,SO, dic, B: NaCl ran (hay KCl rén...).
Piéu ché HNO;: A: H,SO, dic, B: NaNOs rin (hay KNO:; ran...).
Phuong trinh phan ng:

NaCl + H,8044 —— NaHSO, + HCl

NaNO; + HySO44 — — NaHSO; + HNO;
¢. Chat C: NaOH hay Ca(OH), (dung dich) hap thu HNOs hodc HCI dang hoi bay ra, khong giy 6 nhiém
khong khi.
Nuéc d4 dé ngung tu HNO; hoic HCI dang hoi

Bai 2: (HSG Ha Tinh 2017)

Mot thi nghiém duoc tién hanh nhu sau: Cho vao dng nghiém khd maot vai tinh thé
KMnO,, nhé tiép vao éng vai giot dung dich HCI ddm dic. Pay kin éng nghiém bang
nut cao su c6 dinh mot bang gidy mau am (nhu hinh v&)._

1. Hiy néu hién tuong xay ra trong thi nghiém, giai thich? ‘
2. Mot sb hoc sinh trong qué trinh lam thi nghiém trén théy nut cao su bi bat ra. Em
hay néu nguyén nhan va cach khic phuc.

3. Em hiy néu mét giai phap dé han ché tbi da khi Cl, thoat ra méi truong sau khi 1am
xong thi nghiém trén va giai thich cach lam.

4. Trong thi nghiém trén ta khong thé thay KMnO, bang chit ndo trong sd cac chat v
sau day: MnO,, KC1Os;, KNOs, H>SO4 déc, tai sao?
Huéng din giai

1. C6 khi mau vang lyc thoat ra trong dng nghiém; mau gidy mau 4m bi mat mau dan.
Gidi thich: 2KMnO, + 16HCI — 2KCl + 5CI, + MnCl; + 8H,O
Sinh ra khi CI, trong binh, khi Cl, tic dung véi H,O trén mau gidy
Cl, + H,O == HCIl + HCIO
Sinh ra HCIO 1a chit oxi h6a manh tdy mau to gidy.
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2. Mot s6 hoc sinh 1am thi nghiém nut cao su bi bat ra vi cac 1y do sau day:

* Pay nut khong du chat, khéc phuc b?mg cach day chat nut hon.

* Lay hoa chat qua nhiéu nén khi sinh ra nhiéu 1am 4p suét trong binh ting manh 1am bat nat, khic phuc
bang cach 14y hoa chét vira du.

* Ong nghiém qua nho khong di chira khi, cach khic phuc thay dng nghiém 16n hon.

3. Bé han ché Cl, thoat ra gdy doc sau khi lam xong thi nghiém can cho thém lugng du dung dich kiém
(vi du NaOH) dé trung hoa hét HC1 du va tac dung hét véi Cl, trong binh trude khi d6 ra méi trudng.

4. Khong thé thay KMnO, bang MnO,, KNOs, H,SO, dic vi:

MnO, can dun ndéng méi phan tmg véi HCL.

KNO; khong phén tmg véi HCI duge.

H,SO4 dac khong phan tng vé1 HCL

Bai 3 (HSG Ha Tinh 2017):
Cau 1: Tr mot hop chét bén trong ty nhién ngudi ta co thé tich dugc mot khi A ¢6 tinh oxi héa manh va
mét khi B ¢6 tinh khir, A va B ¢6 thé phan ing voi nhau toa nhiéu nhiét. T A c6 thé diéu ché truc tiép
chat C c6 tinh oxi hoa manh hon A, chat C thudng dugc dung lam chat diét tring. Trong thuc té ngudi ta
ciling c6 thé diéu ché A bang cach cho chit ran D phan g v6i CO,. Hiy xac dinh A, B, C, D va viét cac
phuong trinh hoa hoc xay ra.
Cau 2: Bac bromua duoc dung san xuat phim trong nhiép anh, sau khi chup anh phim dugc rira bang
mot dung dich hoa chét (chat dé thuong dugc goi 1a chét xir Iy anh). Em hay viét phuong trinh héa hoc
x4y ra va giai thich cach lam.

Huwéng din giai
Cau 1:
A, B, C, D lan luot 1a Oy, H,, 05, Na,0,
Céc phuong trinh phan ting
2H,O Dignphin, 2H, + O,
2H, +0O0, — 2H,0
30; —— 20;
2Na,0, + 2CO; — 2Na,COs + O,
Chii y: Hoc sinh c6 thé thay Na,O, bang K,O, hoic KO, va viét phwong trinh ding vin cho diém
t6i da.
Cau 2:

.
2AgBr — > 2Ag+Br, (1)

AgBI’ + 2Na,S,0; —_— Na3[Ag(SQO3)2] + NaBr (2)

Phan tmg (1) xdy ra khi chup anh (anh sang chiéu 1én tim phim pha AgBr) sinh ra Ag bam 1én tim phim.
Phén ung (2) x4y ra khi rira 4nh (hoa tan AgBr con lai trén phim) 1am cho tdm phim chi con lai Ag bam
trén d6 tao hinh anh 4m ban cho tdm phim.

Bai 4 (HSG Ha Tinh 2016): Tir mudi n diéu ché duoc dung dich c6 tinh tiy mau, tir quing florit diéu
ché duoc chat c6 thé an mon thay tinh, tir I, diéu ché mot chat pha vao mudi an dé tranh bénh budu cb
cho ngudi dung, tir O, diéu ché chat diét tring. Em hdy viét phuong trinh phan tmg diéu ché cac chat nhu
dd n6i o trén, biét mdi chat chi duge viét mot phuong trinh phén tmg.

Huéng din giai
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* NaCl+H,0 —%2E% > NaClO + H..
* Can r;'m‘i‘ HzSO4 dic —> CaHSO4 + HF
* I, + 2K — 2KI
uv
*30, ————> 205
Cic chit cin tao ra la NaClO, HF, I" hoic 105, O; hoc sinh ¢é thé viét Phwong trinh phan ing
khac.

Bai 5 (HSG Ha Tinh 2016): Trong phong thi nghiém, dung dich HCI duoc diéu ché bang cach cho NaCl
khan tac dung v6i H>SO, dac roi dan khi HCI véao nude.
a) Em hiy v& hinh thi nghiém thé hién rd cac ndi dung trén.
b) Trong thi nghiém di dung giai phap gi dé han ché HCI thoat ra ngoai? Giai thich.
¢) Mot s6 nhom hoc sinh sau mot lac 1am thi nghiém thdy dung dich HCI chay nguoc vao binh chira
hén hop phan tng. Em hiy giai thich va néu cach khic phuc.
Huéng din giai

a) Hinh v&: Hoc sinh c6 thé v& hinh khac nhung yéu cau:
- C6 binh phan mg, hoa chat, 6ng hoa tan khi
- Bién phép tranh khi HCI thoét ra ngoai.

b) Pé tranh khi thoat ra ngoai c6 thé dung bong tim dung dich kiém dé 1én trén dng nghiém hodc din khi
thira vao dung dich kiém.

¢) Néu ong suc khi cam sau vao nudc thi khi HCI bi hoa tan c6 thé gy ra hién tuong giam ap suat trong
binh phan ing lam nudc bi hit vao binh phan tng.

Bai 6 (HSG Ha Tinh 2014):
Trong thién nhién, brom c6 nhiéu & nudc bién dudi dang NaBr. Cong nghiép héa hoc diéu ché brom tir
nuéc bién duoc thuc hién theo quy trinh sau day:
- Cho mot it dung dich H,SO4 vao mdt lugng nude bién;
- Suc khi clo vao dung dich moi thu dugc;
- Dung khéng khi 16i cuén hoi brom t6i bao hoa vao dung dich Na,COs;
- Cho dung dich H,SO, vao dung dich di bio hoa brom, thu hoi brom rdi hoa 10ng.
Hay viét cac phuong trinh hoa hoc chinh di xdy ra trong cac qua trinh trén va cho biét vai trd cua
H>SO..

Huéng din giai

Cl, + 2NaBr — > 2NaCl + Br, (1)
3Br; + 3Na,CO; —” 5NaBr + NaBrO; + 3CO, (2)
H,SO, + Na,CO; —_— Na,SO, + CO, + H,O (3)

5NaBr + NaBrO3 + 3H,SO, - 3Na,SO,4 + 3Br, + 3H,0 (4)
Vai tro ctia HoSO4: (1) HoSO4 6 téac dung axit hda moi trudng phan Gng, (3) (4) 1a chat tham gia pu,
néu mai truong kiém thi s& ¢ can bang: .



uigeli.xyz

Bai 7 (HSG Viing Tau 2023). Viét phuong trinh phan tng xay ra, giai thich ngan gon céac truong hop
sau day:
a. Hon hop gém CaF, va dung dich H,SO, déc co thé duogc dung dé cham khic trén bé mit thuy tinh.
b. Trong phong thi nghiém cé thé tim thay nuéc chlorine, bromine, iodine nhung khong co nudc
fluorine.
¢. Dung dich HBr dic khong mau, dé mot thoi gian trong phong thi nghiém, dudi tic dung ciia khong
khi, dung dich chuyén sang mau vang cam.
d. Trong dich vi da day c6 chira HCI ndng d6 khoang 10~* — 107 (mol/lit) , khi ndng d6 HCI 16n hon
107 (mol/lit) s& gay ra bénh ¢ chua, tinh trang bénh kéo dai co thé din dén viém loét da day. Bac si
thuong chi dinh bénh nhan méc bénh ¢ chua uéng thudc nabica (chtra NaHCO:5) dé diéu tri.
Huéng din giai
a. Dung dich HF c6 thé hoa tan dugc thuy tinh SiO,
CaF, + H,SO, — CaSO4 + 2HF
4HF + SiO, — SiF4 + 2H,0
b. - Vi Cl,; B,, I, chi tac dung cham vai nudc, ph:‘?tn con lai tan trong nudce, thu dugc dung dich tuwong
ung.
- Riéng khi F, tdc dung manh li€t véi nude nén khdng thu duge nudc florine:
2F, + 2H,0 — 4HF + O,
¢. HBr bi O, khong khi oxi hoa thanh Br,, dung dich Br; lodng ¢6 mau vang cam.
4HBr + O, — 2Br; + 2H,0
d. NaHCO; trung hoa bét HCI, gidm triéu chiing ¢ chua.
NaHCO; + HCl - NaCl + CO, + H,O
Bai 8 (HSG Viing Tau 2023).
Trong phong thi nghiém, ngudi ta diéu ché halogen (X») theo so d6 sau:

NaX (khan) + MnO, + HySO4 dic = Xo+ oovvevnn..
a. Viét phuong trinh phan tmg diéu ché khi Cl,.
b. Suc tur tir khi Cl, vao dung dich KI, hdy cho biét mau sic dung dich bién doi nhu thé nao? Giai
thich.
¢. Giai thich tai sao phai ding NaX khan va H,SO, dic? Cho biét vai tro cia MnO, trong phan tng
trén.
d. Ngoai Cl,, ta c6 thé diéu ché Br, va I, bang cach trén, nhung khong diéu ché dugc F,. Giai thich tai
sao ?

Huwéng din giai
a. Viét phuong trinh phan tmg diéu ché khi Cl,.
1“(.
2NaCl(khan) + MnO; + 2H,SO4ddc = Cl, + MnSO, + Na,SO4+ 2H,0
Hay:

NaCl+ H,SO,, —“ > HCl+ NaHSO,

lac
4HCT + MnO, ————MnCl, + Cl, + 2H.O

b. Dung dich KI xuét hién mau den tim, sau d6 dan tré lai khong mau:
Cl, + 2KI——=2KC] + 1,

5CL o+ L+ 0H.O——2HIO, + 10HC]I
¢. Phai dung NaCl tinh thé va H,SO, dic dé han ché t6i da lugng nudc trong dng nghiém vi MnO, phan
ung véi HCI dam dac.

Vai trd MnO; 1a chét oxi hoa.



uigeli.xyz

d. Khong thé ap dung phuong phap trén dé diéu ché F, vi hdn hop oxi hod (MnO, + H,S0,) khong dit
manh dé oxi hoa HF thanh F, (hoic do F~ ¢6 tinh khir rat yéu)

Bai 9 (HSG Cum Ha Ngi 2023).

Ung thu tuyén giap 1a loai ung thu pho bién nhat trong cic bénh ung thu cia hé noi tiét. Nguoi bénh bi
ung thu tuyén giap thé biét hoa thuong dugc diéu tri bang dong vi phong xa 'I sau khi phiu thuat cat
giap toan bd. Do té bao ung thu biéu mo tuyén giap c6 kha ning bat giit va tap trung "*'I nén khi vao co

thé "' s& tap trung vao té bao hoic td chirc ung thu, & d6 tia f ( g ) do "'I phat ra s& tiéu diét té bao ung
thu theo phuong trinh cua phan g hat nhén sau:
T —— Xe+p
Phéan tmg nay tu xdy ra va cr sau 8 ngay thi luong "'I chi con lai mot nira.
1. Tinh Z va A cho biét pan tng hat nhan c¢é sy bao toan sé khi.
2. Tai sao trudce khi diéu tri cho bénh nhén can x4c dinh lai liéu luong phong xa?
3. Tai sao nén han ché tiép xic gan v6i bénh nhéan vira méi diéu tri phong xa *'1?
Bai 10 . Mudi an khi khai thac tir nude bién, moé mudi, hd mudi thuong cé 13n nhiéu tap chat nhu MgCl,,
CaCl,, CaSO, lam cho mudi ¢6 vi ding chat va dé bi chay nudc gy anh huéng xau t6i chét lugng mudi.
Mot trong nhiing phuong phap loai bo tap chat & mudi an 1a ding hdn hop A gdom Na,COs, NaOH, BaCl,
tac dung véi dung dich nude mubi dé loai tap chat dudi dang cac chat két tia CaCO;, Mg(OH),, BaSOs.
Mot mau mudi thd thu duge bang phuong phap bay hoi nudc bién ving Ba Na — Ninh Thuan c6 thanh
phén khoi lugng nhu sau: 96,525% NaCl; 0,190% MgCl,; 1,224% CaSOs; 0,010% CacCl,; 0,951% H,0.
a) Viét cac phuong trinh hoa hoc xay ra khi dung hdn hop A dé loai bo tap chit c6 trong miu mudi
trén.
b) Tinh khéi lugng A can dung dé loai bo hét tap chat cé trong 3 tan mudi noi trén.
¢) Tinh thanh phan % vé khdi lugng cua cac chit trong A. Gia sir cac phan g xay ra hoan toan.
Huéng din giai
a)
MgCl, + NaOH — Mg(OH), + 2NaCl (1)
CaSO, + BaCl, — BaSO, + CaCl,(2)
CaCl, + Na,CO; — CaCOs + 2NaCl (3)
b)
Trong 3 tdn mudi trén chta: khéi lugng MgCl, ~ 0,190% x 3 = 5,7.107 tin; CaSO, = 1,224% x 3 =
0,03672 tan ; CaCL= 0,010% x 3 =3 x 10" tan.
T PTHH (1): Khéi lwong NaOH céan dung 13: 40 x (5,7 x 107 : 95) =2,4.10" tin
T PTHH (2): Khéi luong BaCl, can ding 13: 208 x (0,03672 : 136) = 0,05616 tan
T PTHH (3): Khéi lwong Na,COs can dung 1a: 106 x [(3.10: 111) + (0,03672 : 136)] =0,0289 tan.
Vay khoi lugng A can ding dé loai bo hét tap chat trong 3 tn mudi trén 1a: 0,08746 tan.
¢)
Phan trim khoi lwong mdi chét trong A 1a:
%m NaOH — 2,74 %; %m BaCl2 — 64,21 %; %m Na2C03 — 33,05%.

Bai 11 . Cho so db thi nghiém nhu hinh vé:
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Hay cho biét hién tugng xay ra trong thi nghiém khi khoa K dong, khoa K mé va giai thich. Biét
cacchat X, Y, Z, T trong mdi thi nghiém lan luot 1a:

Thi nghiém 1: H,SO, dac, C, dung dich KMnO., dung dich Br..

Thi nghiém 2: dung dich HCI, KMnO,, dung dich KBr, dung dich FeCl..

Huéng din giai
Khi K déng: khi sinh ra phai qua binh chtra Z, néu bi Z hap thu thi khong con dé phan tmg véi T.
2H;804sc + C — > CO, +2S0; + 2H,0
5S0; + 2KMnO, + 2H,0 — 2H,S04 + 2MnSO4 + K,SOs .
Chi binh chtra dd Z bi nhat mau
* Khi K mé: khi sinh ra khong tiép xtc v6ica Z va T.
5S0; + 2KMnO; + 2H,0 — 2H,S04 + 2MnSO4 + K,SO; .
SO, + Br, + 2H,O — H,SO4 + 2HBr

Ca binh Z va T déu nhat mau
Thi nghiém 2:
* Khi K dong:
16HCI1 + 2KMnO4 — 2KCl + 2MnCl, + 5Cl, + 8H,0
CL + 2KBr = 2KCl + Br,
Dung dich Z dam mau dan 1én
* Khi K mé:
CL + 2KBr = 2KCl + Br,
CL + 2FeCl, = 2FeCl;
Dung dich Z ddm mau dan 1én va dung dich T chuyén mau nau do
Bai 12 . Cho dong khi chlorine di chdm qua thity ngan(II) oxit thu dwoc khi mau vang nau Al. Hap thy
Al vao dung dich KOH ¢ nhiét do thép duoc dung dich chtra mudi A2. Pun néng dung dich nay dugc
dung dich chira mudi A3. Khi nho giot H,SO, ddc vao A3 ran duoc khi mau vang A4. Chiéu sang A4
bang tia tir ngoai tao ra chat long A5 mau luc. A5 tac dung voi KCI cho mubi A6 va khi mau vang luc.
Phén tng ciia A4 v6i lugng du ozon tao ra chit 1ong A7 mau d6 thim, dan dién. A7 tac dung voi dung
dich KOH tao ra hon hop mudi A3 va A6, trong khi phan tng twong tu ciia A4 tao ra hdn hop mudi A3
va AS.

Xac dinh cac hop chat A1 — A8 va viét phuong trinh hoa hoc cho cac phan tng.

Huéng din giai

Al: CLO; A2:KCIO; A3: KCIOs; A4: ClO,; A5: Cl,04;
A6: KCIO4 . A7: ClLOs, A8: KCIO,.
2Cl, + HgO - HgCl, + C1,O
CL,0 + 2KOH - 2KCIO + H,0 (CL0 tuong trng vai HCIO)
3KCIO - 2KCl1 + KCl104
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KCIO; + H,SO4q) 2 K>SO, + CIO; + H,O + HCIO,4

2C10, —— CL,0;
ClO, + 05 > chat 1ong mau do, din dién
2CI10; + 3/20; = Cl,0¢
CLO¢ + 2KOH - KCIO; + KC1O4 (A6)
CL,0, + KCI = KCIO,4 + Cl,
2Cl0O; + 2KOH - KCI0; + KCIO, + H,0O
Bai 13 . Dé x4c dinh ham luong khi doc H,S trong khong khi ngudi ta 1am thi nghiém nhu sau : Lay 50
lit khong khi(D = 1,29 g/lit) nhiém khi H,S cho di qua thiét bi phan tich c6 chita dung dich CdSO, du.
Sau d6 axit hoa toan bo hdn hop thu dugc va cho tit ca lwong Hs,S sinh ra hip thu hét vao dng dung 10 ml
dung dich I, 0,015 M. Luong L, du tac dung vira di véi 12,5 ml dung dich Na,S,0; 0,008 M. Viét cac
phuong trinh hda hoc xdy ra trong qua trinh thi nghiém va tinh ham Iugng H.,S trong khong khi theo ppm
(s6 microgam chat trong 1 gam mau).

Huéng din giai

H,S + Cd* — CdS + 2H* (1)

CdS + 2H" — Cd* + H,S 2)

HS +1L, > S+2F +2 H 3)
L + 28,05 — 2T + 28,06* (4)

nl, =0,01 x 0,015 =1,5x 10* mol

nS;05* = 0,0125 x 0,008 = 10™* mol

Tu (1) = (4) =>nH,S = nl,(3) = 1,5x10* - 10%/2 = 10™* mol
Khéi lugng khong khi : m = 1,29 x 50 = 64,5 gam.

Ham lugng H,S trong khong khi 1a:

(10 x 34x 10°: 64,5 = 52,7 ppm

Bai 14 . Cho bang s6 liéu sau

Tinh chat HF | HCl | HBr | HI
Nang luong lién két H-X 565 | 431 364 | 297
(kJ/mol)

Do dai lien két H-X (A) 0,92 | 1,27 | 1,41 | 1,60
Nhiét d6 nong chay (°C) -83 | -114,2] -88 | -50,8
Nhiét d6 s6i (°C) +19,5| -84,9 | -66,7| -35,8

a, Néu trang thai tdn tai & diéu kién thuong (20-25°C) cua HF, HCI, HBr, HI?
b, Hay dua ra két luan vé chiéu hudng bién dbi tinh axit tir HF — HI? Giai thich?
¢, Nhan xét va giai thich sy bat thuong vé nhiét do soi va nhiét do noéng chay cua HF so véi HCI, HBr,
HI?
Huwéng din giai
a, O diéu kién thuong (20-25°C): HF, HCI, HBr, HI ¢ thé khi.
b, Tinh axit: HF < HCl < HBr < HI
Giai thich: Do dai lién két tang, nang luong lién két giam dan — d¢ bén lién két H-X giam dan — tinh
axit (kha nang cho H") cang manh
¢, Nhiét do soi, nhiét d6 nong chay giam dan tir HC1 > HBr > HI (theo quy luét ting M)
Riéng ctia HF cao bat thuong.
Giai thich: Do lién két hidro giira cdc phan tir HF:
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Bai 15 .Cho hai thi nghiém (hink a, b): Ly mot binh da thu day khi (HC] hoic NH3) va ddy binh bang
nut cao su. Xuyén qua nit c6 mot éng thuy tinh thang, vudt nhon ¢ dau. Nhung 6ng thay tinh vao mot
cde nude co pha vai giot dung dich chat chi thi (quy tim hodc phenolphtalein).

HCI NH3

dung djch
mau héng Qua trirng luge

. (béc vo)

S

Nuwére cé pha
Nwée co phenolphtalein

_pha quy tim

(@) (b) (c)

a, Néu day du 2 hién tuong quan sat dugc va giai thich?

b, Giai thich tai sao khi m& nép lo dung HC1 ddc 37% trong khong khi am thi thay hién tuong “bdc
khoi”?

¢, Biét khi NH3 (amoniac) bay hoi tir nudce tiéu 1a nguyén nhin giy ra mui khai. Hay néu cach don gian
dé bét mui khai & cac nha vé sinh? Tai sao cac nha vé sinh thuong thiy khai hon khi thoi tiét néng hon?
d, Lam thi nghiém (hinh ¢): chuan bi mot binh tam giac kho chta ddy khi HCI hodc NH3, dat 1 qua trimg
lugc da boc vo 1én miéng binh; cho that nhanh mot it nudc vao binh va diy ngay qua trimg vao kin miéng
binh. Hay du doan hi¢n tugng quan sat dugc va giai thich?

Huwéng din giai

a,

- Hién tugng 1: Nudc bi hut manh, phun thanh tia vao trong binh, do HCl va NH3 hoa tan rat tot trong

nude, 1am giam 4p suét trong binh nén nuéc bi hiit manh 1én vao trong binh.

- Hién tugng 2: Nudc chira quy tim chuyén mau do do dung dich HCI c6 méi truong axit;
Nudc chtra phenolphtalein chuyén mau hong do dung dich NH3 c¢6 méi trudng bazo.
b, Do khi HCI thoat ra tao v6i hoi nuéc trong khong khi 4m thanh nhitng hat dung dich nhé nhu swong
mu.

C,

- Cach don gian dé b6t khai: Doi that nhiéu nuéce (hoa tan khi NH3), dung axit nhu giam.. .

Khi troi nong, nhiét do ting lam do tan cta chat khi NH3 trong nude giam — NH3 bdc hoi nhiéu nén
cang khai hon.

d, Qua trimg bi hut vao trong binh tam giac
Giai thich: Khi HCI/ NH3 hoa tan tdt trong nudc 1am giam ap suét trong binh, 4p suat bén ngoai cao hon
s& ddy qua trimg chui vao trong binh.

Bai 15 .Cho trich doan viét vé Chién tranh thé gi6i lan thir I nhu sau: “5 gio sang ngay 21/8/1916, nhiing
qua dan dai bac dau tién ban di tir mot vi tri cia quan doi Pirc, nd tung trén tuyén phong thu cta quan
DPéng Minh & mién bic nudc Ao...Clr sau mdi tiéng nd 1a mot ddm khoi mau vang nhat bung ra, phua 1én
phong tuyén ciia quan Pong Minh rdi nhanh chéng tran ngap cac chién hao. Gan nhu ngay lap tirc, nhiing
ngudi linh Anh, Phap, sau khi hit phai khi mau vang dy déu ho sic sua roi ngat thd...10 gio trua, khi dam
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may mau vang di tan hét, cac bac si quan y ciing mot s6 si quan Pong Minh 1én xem. Trudc mit ho,
trong cac chién hao 1a nhitng xac chét ngdn ngang. Xac nio da ciing xam den, miéng ha 16n nhu thé cb
nudt 1ay nhitng hép khong khi cudi ciing. Tong cong gan 1.500 linh & vi tri phong thu phia bac nudc Ao
khong ai song sot...” (Nguén Baobariavungtau.com.vn)
a, Hay cho biét “dam khoi mau vang” chét nguoi trén 1a chat nao?
b, Néu chat khi trén bi do ri trong phong thi nghiém, em s& ding cach nao/chat nao dé xur 1Iy? Viét
phuong trinh héa hoc (néu c6)?
¢, Néu ndng do chat khi trén trong nude tir 0,2 - 1,0 mg/I thi van an toan cho nguoi st dung. Vi vay, chit
khi ndy thudng c6 tmg dung gi trong cudc séng hién nay?
Huéng din giai

a, “Pam khoi mau vang” 1a khi Clo (CI2) a, “Dam khoi mau vang” 1a khi Clo (Cl12)
b, Dung nudc, dung nude voi trong Ca(OH)2, NaOH, dd NH3... PU:

Cl2 + H20 — HC1 + HCIO
CI2 + 2NaOH — NaCl + NaClO + H20...

c, ['I’ng dung: st trung nudc sinh hoat (nudc an, nudc bé boi.. .)

Bai 16 .
B6 dung cu diéu ché khi dugc bd tri nhu hinh vé sau:

2 5 \ ‘ , = Dung dich B
V61 bd dung cu trén, c6 thé dung dé di€u ché nhitng chat ‘

khi nao trong s6 cac khi sau: Cl,, H,, SO,, CO,? Giai
thich. Viét phuong trinh phan tng diéu ché cac khi d6
(mdi khi chon mét cdp chat A, B thich hop).

Chatran A

Hwéng din giai
a. Xuét hién két tia tring, két tua khong tan.
HCI + AgNO; — AgCl | + HNO;
b. Mau vang nau nhat dan
SO, + Br, + 2H,0 = 2HBr + H,S0,
c.ClL, +2KI 72KCl+1,;
I, sinh ra 1am hd tinh bot chuyén sang mau xanh.
Khi Chlorine du: 5CI, + 6H,O + I, —» 2HIO; + 10HCL.
Mau xanh ctia hd tinh bot bién mat.
d. Fe;04 bi hoa tan, dung dich tao thanh c6 mau vang/nau
nhat.
Fe;O4s + 8HCl— FeCl,+ 2FeCl; + 4H,0
- Giai thich: Dé diéu ché duoc khi C nhu b dung cu v&
thi khi C phai c6 dic diém: ning hon khong khi (M = 29)
va khong tac dung véi khong khi.
— ¢6 thé diéu ché duoc cac khi: Cl,, CO,.
- Phan g diéu ché:

2KMnO; + 16HCI — 2KCl + 2MnCl, +
5CL1 + 8H,0

CaCO; +2HCI — 2NaCl + CO,t + H,O
Bai 17 . Trong phong thi nghiém, khi chlorine dugc didu
ché theo so @0 bén. Hay tra 10i cac cau hoi sau:
(a) Viét phuong trinh hoa hoc xay ra.
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(b) Khi chlorine thu duoc biang phuong phap nao? (ddy nudc, day khong khi ngira binh, day khong khi up
binh).

(c) H2SO;4 dac co6 vai tro gi?

(d) Pé han ché khi chlorine diéu ché duoc thoat ra moi trudng ngudi ta nit binh dung khi chlorine bang gi?
Giai thich.

Huéng dan giai

(a) MnO; + 4HCI ——> MnCl, + Cl, + 2H,0

(b) Khi chlorine thu dwoc bang phuwong phap day khong khi ngira binh vi khi chlorine ning hon khong
khi.

(c) Dung H,SO, dé giir lai hoi nudc vi H,SO, dic ¢o tinh héo nude.

(d) Dé han ché khi chlorine diéu ché dugc thoat ra méi trudng ngudi ta nit binh dung khi chlorine bang
bong tam dung dich NaOH.

PTHH: Cl, + 2NaOH — NaCl + NaClO + H,O

Bai 18 . B} tri thi nghiém nhu hinh sau:

Dung dich HC1 dac Béng thm Béng tim
dung dich KBr dc  dung dich KI dic
Neéu hién tuong va viét cac phan irng xay ra khi
thi nghiém duoc tién hanh (Biét rang iodine co
phan tmg voi hd tinh bot tao hop chit mau 1 )
xanh) [ R — i o ||
L]

T I

__._: !

::_:' -

N . Hi tinh bat
KMnOu rin —_—

Huéng din giai
- Ong nghiém chita KMnO, va doan thir nhat & ctia ng hinh tru ndm ngang c6 mau vang luc vi c6 khi
chlorine.
2KMnO, + 16HC] — 2KCI + 2MnCl, + 5Cl,1 + 8H,0
- Poan gitta cta dng hinh try ndm ngang c¢6 mau do nau vi c6 hoi bromine sinh ra
CL + 2KBr — 2KCl + Br;
- Poan cudi ciia 6ng hinh tru ndm ngang c6 mau tim vi c6 hoi iodine sinh ra
Br; + 2KI — 2KBr + I
- Ong nghiém chira ho tinh bot chuyén mau xanh vi iodine sinh ra tac dung véi ho tinh bot
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Phan V: BAI TAP TRAC NGHIEM

Céu 1: Chit dung dé 1am kho khi CL, 4m 1a

A. dung dich H,SO, dam dac B. Na,SO; khan

C. CaO D. dung dich NaOH diac

Ciu 2: Muc do phan cuc cua lién két hoa hoc trong cac phan tir duoc sip xép theo thtr tr giam dan tir
trai sang phai la:

A. HBr, HI, HCI1 B. HI, HBr, HCI

C. HCI, HBr, HI D. HI, HC1, HBr

Cau 3: Viéc ngung str dung freon trong ti lanh va may lanh 1a do nguyén nhan nao sau day
A. Freon phé hity tAng ozon gay hai cho méi truong

B. Freon gay nhiém doc nudce song, ao, hd.

C. Freon gay doc cho nguoi st dung may lanh, tu lanh.

D. Freon dit tién nén gia thanh san pham cao.

Ciu 4: Trong phong thi nghiém, nguoi ta thuong diéu ché Chlorine bang cach

A. dién phan nong chay NaCl.

B. cho dung dich HCl dac tac dung véi MnO2, dun nong.

C. dién phan dung dich NaCl c6 mang ngan.

D. cho F, day Cl, ra khéi dung dich NaCl.

Céu 5: Phat biéu nao sau day ding ?

A. Dung dich NaF phan tng v6i dung dich AgNO; sinh ra AgF két tia

B. Iodine c6 ban kinh nguyén tir I6n hon Bromine

C. Acid HBr ¢ tinh axit yéu hon acid HCI

D. Fluorine c6 tinh oxi hoa yéu hon Chlorine

Céu 6: Phat biéu nao sau diy khong dung?

A. Mudi Agl khong tan trong nude, mudi AgF tan trong nurdc

B. Fluorine c¢6 tinh oxi hoa manh hon Chlorine.

C. Trong céc hop chit, ngoai s6 oxi ho4 -1, Fluorine va Chlorine con ¢6 sb oxi hod +1, +3, +5, +7.
D. Dung dich acid HF hoa tan dugc SiO,

Céu 7: Trudng hop nio sau ddy khong xay ra phan ing & diéu kién thuong?

A. Dan khi Cl, vao dung dich H,S

B. Cho dung dich Ca(HCOs), vao dung dich NaOH

C. Cho dung dich Na;PO,vao dung dich AgNO;

D. Cho CuS vao dung dich HCl Fluorine va Chlorine

Céu 8: Phat biéu nao sau déy 12 sai?

A. Ban kinh nguyén tir cua Chlorine 16n hon ban kinh nguyén tir ciia Fluorine.

B. D6 am dién ctia Bromine 16n hon 0 am dién cua lodine.

C. Tinh acid ciia HF manh hon tinh acid cua HCI.

D. Tinh khtt cua ion Br 16n hon tinh khir cta ion CI'.

Céu 9: Néu cho 1 mol mbi chat: CaOCl,, KMnO,, K,Cr,07, MnO, lan luot phan tng véi lwong du dung
dich HCI dic, chat tao ra lugng khi Cl, nhiéu nhat 13

A. KMnOs,. B. MnO.. C. CaOCl.. D. K,Cr,0s.
Ciu 10: Cho hinh v& md ta thi nghiém diéu ché khi Cl, tir MnO, va dung dich HCI:



uigeli.xyz

Binh (1) Binh (2)
Khi Cl, di ra thuong 13n hoi nuéc va hidro clorua. Bé thu dugc khi Cl, khé thi binh (1) va binh (2) lan
lugt dung
A. dung dich NaOH va dung dich H,SO, déc.
B. dung dich H,SO, dac va dung dich NaCl.
C. dung dich H,SO, dic va dung dich AgNO:s.
D. dung dich NaCl va dung dich H,SO, dic.
Cau 11: Nang luong lién két ciia cac hydrogen halide dugc liét ké trong bang sau

Chat HF HCI HBr HI
Niing lwong lién két (kJ/mol) 565 427 363 295
Thir ty chiéu ting dan d6 bén lién két trong cac phan tir 13
A. HI < HBr < HCI < HF. B. HF < HCI < HBr < HI.
C. HI < HBr < HF < HCL D. HF < HCI < HI < HBr.
Cau 12. Cho thong tin nhu hinh duoi day:
;g_ i
E [ | Nhém IVA
3 H Bl hom VIIA

W X ¥ X
Trong bang tuan hoan, W, X, Y, Z thudc chu ki 2 hodc 3. Cho cac phat biéu sau:
(a) Ban kinh nguyén t: Z>X>Y >W.
(b) Hidroxide cao nhét ctia Z c6 cong thirc 1a HZO..
(c) Oxit cao nhét cua X 1a chat khi ¢ diéu kién thuong.
(d) Phan tir X, 1a chét khi c6 mau luc nhat.
(e) Oxide cao nhit cia W 1a WO..
S6 cac phat biéu ding 1a:
A. 1. B. 2. C.3. D. 4.
Ciu 13. Trong phan tng: KMnO, + HCl — KCI + MnCl, + Cl, + H,O. Sé phan tir HCI dong vai tro chat
khtr 1a:
A. 8. B. 11. C.09. D. 10.
Ciu 14. C6 cac nhan xét sau vé clo va hop chat ciia Chlorine
(a) Nudc Gia-ven c6 kha ning tdy mau va sat khuan.

(b) Cho gidy qui tim vao dung dich nudc Chlorine thi qui tim chuyén mau hong sau d6 lai mat mau.
(¢) Trong phan tmg ciia HC1 v6i MnO, thi HCI déng vai trd 1a chét bi khur.

(d) Trong cong nghiép, Cl, dugc diéu ché bé‘mg cach dién phan dung dich NaCl(mang ngan, dién cuc
tro).

Trong cac nhan xét trén, sb nhén xét dung 1a
A. 2. B. 3. C.4. D. 1
Ciu 15. Cho céc phat biéu sau:



uigeli.xyz

(1) Trong cac phan tng héa hoc, flo chi thé hién tinh oxi hoa.
(2) Axit flohidric 13 axit yéu.
(3) Dung dich NaF lodng dugc dung 1am thubc chong sau ring.
(4) Trong céc hop chét, cac halogen (F, Cl, Br, I) déu co s oxi hoa; -1 ;+1 ;+3 ; +5va+7.
(5) Tinh khir ctia cac ion halogen ting dan theo thu ty:
(6) Cho dung dich AgNO; vao cac lo dung timg dung dich lodng: NaF, NaCl, NaBr, Nal déu thay c6 két
tua tach ra.
Trong cac phat biéu trén, sb phat biéu diing 13
A.S. B. 6. C.3. D. 4.
Cau 16: Cho cac phan ung sau:
o

e
(a) 4HCI + MnO, MnCL + Cl, + 2H,0

tU
E—

(b) 14HCI + K,Cr,0; 2KCl + 2CrCls + 3Cl, + 7H,0

a
LN

(c) 16HCI + 2KMnO, 2KCl + 2MnCl, + 5CI; + 8H,O

ER—
(d) 2HCI + Fe FeCl, + H,

e
(e) 6HCI +2Al 2AICI + 3H,

S6 phan tng trong d6 HCI thé hién tinh khtr 1a

A. 3. B. 4. C.2. D. 1.

Cau 17: Néu léy khdi lugng KMnO, , MnO,, KCIO; béng nhau dé cho tac dung v6i dd HCI dac, du thi
chét nao cho nhiéu Clo hon?

A. MnO, B. KCIO; C. KMnO, D. ca 3 chit nhu nhau

Cho phan tng:

Cau 18: NaXsn) + HaSO4 @imazey — > NaHSO4 + HX i)

Céc hidro halogenua (HX) c6 thé diéu ché theo phan tng trén la:

A. HCI, HBr va HI C. HBr va HI

B. HF va HC1 D. HF, HCI, HBr va HI
Ciu 19: Hay chi ra ménh dé khong chinh xac:

A. Tit ca mubi AgX (X 1a halogen) déu khong tan trong nudc.

B. Tt ca cac hidro halogenua déu ton tai & thé khi, ¢ diéu kién thudng.
C. Tét ca cac hidro halogenua khi tan vao nuéc déu cho dung dich axit.
D. Céc halogen (tir F, dén L) tac dung truc tiép v6i hau hét cac kim loai.

Cau 20: Cho 13,44 lit khi Chlorine (¢ dktc) di qua 2,5 lit dung dich KOH & 100°C. Sau khi phan Ung
xdy ra hoan toan, thu dugc 37,25 gam KCI. Dung dich KOH trén c6 néng do la
A. 0,24M. B. 0,48M. C. 0,40M. D. 0,20M.

Huéng dén giai

> = 0,6 mol, nka= 0,5 mol
Phéan g vé61 KOH ¢ 100 do C:
3Cl,+ 6KOH — 5KCI + KCIO; + 3H,O
0,6 mol 0,5 mol
T PT = Cl, du nén s6 mol KOH tinh theo s6 mol KCl
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= nkon = 0,6 mol = Cykon= 0,24 M
Ciu 21. Cho dung dich chira 50,6 gam hdn hop gom hai mudi KX va KY (X, Y 1a hai nguyén t6 c6 trong
tu nhién, & hai chu ki lién tiép thudc nhém VIIA, s6 hiéu nguyén tir Zx< Zy) vao dung dich AgNO; (du),
thu duogc 85,1 gam két tua. Phan tram khdi luong ctua KX trong hdn hop ban dau la:
A. 70,55%. B. 55,83%. C. 44,17%. D. 29,45%.

Huéng dan giai

ey, 0,6 mol, nge;= 0,5 mol
Phan tmg vé1 KOH ¢ 100 do C:
3Cl,+ 6KOH — 5KCl + KCIO; + 3H,O
0,6 mol 0,5 mol
T PT = Cl, du nén s6 mol KOH tinh theo s6 mol KCI
= ngon = 0,6 mol = Cykon= 0,24 M
Ciu 22: Hoa tan hoan toan hon hop X gdm Fe va Mg bang mot lugng vira da dung dich HC1 20%,
thu duoc dung dich Y. Nong do cta FeCl, trong dung dich Y 13 15,76%. Nong do phan trim cta
MgCl, trong dung dich Y la
A. 24,24%. B. 11,79%. C. 28,21%. D. 15,76%.
Huéng dan giai
- Néu KX 1a KF (khong phan tng), suy ra KY 1a KCI

ﬂ = 0593

nAgCl= 1435 (mol)
=>nKCl=nAgCI=0,593(mol)
=>mKCI=0,593.58,5=44,1785g < 50,6¢g

%m,, = 200" 41789 yo00. 15 6%
Vay 50,6 (Loai - khong c6 dap an)
- Néu hai chat déu tao két tua: goi chung hai mudi 1a KR
Ta co M = ke
306 851 M, - 622

39.M_ 108 M,

R
—KXla KCI, KYI14 KBr
Dit x,y 1a s6 mol KC1, KBrtrong hdn hop.

| 745x + 119 =506  |x=02

|1435x + 118y =851 |y =03
02745

KCI

Viy >0
Cau 23: Cho 20 ml dung dich AgNOs; IM (D = 1,1 g/ml) vao 150 ml dung dich HCI 0,5M (D= 1,05
g/ml). Téng ndng d6 % clia cac chat trong dung dich sau phan tng 1a
A. 3,42%. B. 3,47%. C. 0,71%. D. 1,85%.
Huéng dan giai

AgNO; + HCl— AgCl| + HNO;

0,02 < 0,075 0,02 0,02
n,., =0 073mol); ey = 0, 02(mal};

—n,,,, = 0075-0,02= 0055mol)

10056 = 29, 45%
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m,,.. = (20.11+ 150.105) - (0,02.143 5) = 176 63(garr)

- 0035365 0 02.63
c 176,63 176,63

Téng ndng do % 1a 1,14%+0,71%=1,85%
Cau 24: Cho 2,13 gam hdn hop X gom ba kim loai Mg, Cu va Al & dang bot tac dung hoan toan véi oxi
thu duoc hdn hop Y gdm cac oxit ¢6 khdi luong 3,33 gam. Thé tich dung dich HC1 2M vira du dé phan
tmg hét voi Y 1a
A. 90 ml. B. 57 ml. C. 50 ml. D. 75 ml.
Huéng dan giai
Goi R 1a cong thirc chung cua 3 kim loai. R héa trin
Ta ¢ so d6 phan tng:

Co% 100%= 0, 71%

100%=114% C%,,, -

2R—" RO —"5 2RO,
3,33-2.13
=n_ =2n,=n,.=n_ =2 ——— " =015mnol
- ' 8 I
0,15 _ .
e, =212 0.075(2) = 750me)

.
Cau 25. Nguyén t6 X 13 phi kim thuéc nhém A trong bang tuan hoan. Ti 1¢ giita phan trim nguyén t6 X
trong oxide cao nhit va phan traim X trong hop chat khi voi hydrogen bang 0,6995. Khi cho 5,85 gam
kim loai M tac dung véi phi kim X, thu dugc 24,9 gam mudi MX. Mubi MX duge tron mot lugng nho
vao mudi an dé ngira bénh biru c6. Nguyén té X va M lan luot 1a:
A.Clvak. B. Cl va Na. C.Ivak. D. I va Na.
Ciu 26: Hoa tan hoan toan 24,4 gam hdn hop gém FeCl, va NaCl (c6 ti 1¢ s6 mol twong tmg 1 : 2) vao
mot luong nude (du), thu duge dung dich X. Cho dung dich AgNO; (du) vao dung dich X, sau khi phan
g xay ra hoan toan thu dugc m gam chét rn. Gid tri ciia m la
A. 68,2. B.574. C. 28,7. D. 10,8.

Huéng dan giai
Goi s6 mol FeCl, 13 x va s6 mol NaCl 1a 2x

_ 127x + 58 5.2x = 24,4 = x = Q Iimol)
FeCl. + 3AgNO_— > Fe[NO_)_ + Agl +2AgCl |

3

01 Q1 02
NaCl + AGNO_——>NaCl + AgCl |
0,2 02

m =m, +m,  =01108+ 04143 5= 68 Agam)

Céu 27: Cho 7,8 gam hdn hop X gébm Mg va Al tic dung vira di vé6i 5,6 lit hdn hop khi Y (dktc) gom
Cl, va O, thu duge 19,7 gam hén hop Z gdm 4 chat. Phan trim thé tich ctia Al trong Y gan bang nhét véi
A. 40% B. 50% C. 60% D. 70%
Huéng dan giai
Goi sd mol Cl,, O, 1a a, b
|a+b=025 la=01
_ ]?1&1 + 32b=197- 7".8=ll'§i_X ]b: 015
Goi s6 mol Mg, Allax,y
— 24x+2ly=1728
Mg’ - 2e --> Mg* Cl’ +2e-->2CI
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X 2% 0,1-->0,2

Al’ - 3e --> AI” 0, +4e--> 207
y--->3y 0,15->0,6

Bao toan e: Zx+3y=08

= x=0,1;y=0,2
%A1=0,2.277,8.100%=69,23%%

CAu 28: Tir mot tin mudi an c6 chira 10,5% tap chat, nguoi ta diéu ché dugc 1250 lit dung dich HCI
37% (D = 1,19 g/ml) bf?mg cach cho lugng mudi dn trén tac dung véi axit sunfuric dam dac va dun néng.
Tinh hiéu suét ctia qua trinh diéu ché trén la
A. 98,55. B. 89,44, C. 87,75. D. 10,8.
Huéng dan giai

Luong NaCl nguyén chat:
1000kg x 89,5% = 895kg
Luong HCI thu dugc theo 1i thuyét :
2NaCl + H,SO, — Na,SO, + 2HCl1
58,5 g36,5¢
895kg x = 558,42kg
Luong HCI thu dugc theo thuc té:
1250 lit x 1,19kg/lit x 37% = 550,375 kg
Hiéu suat ctia qué trinh diéu ché:
H = M.lﬂﬂ%= 98, 55%

558 42
Cau 29: Mot hdn hop X gdm ba mudi NaF, NaCl, NaBr ning 4,82 gam. Hoa tan hoan toan X trong nudc
dugc dung dich A. Suc khi Chlorine du vao dung dich A 1oi ¢d can hoan toan dung dich sau phan tng thu
dugc 3,93 gam mudi khan. Lay mot nira lwong mudi khan niy hoa tan vao nude rdi cho phan tng véi
dung dich AgNOs du thi thu duoc 4,305 gam két tia Z. Tinh phan trim khéi lwong mudi NaF trong hdn

hop ban dau.

A. 98,55. B. 8,71. C.7,75. D. 42,74.
Huéng din gidi:

Cl, + 2Nal — 2NaCl + L,

NaCl + AgNO; — AgCl + NaNO;
Nagar= 0,03 mol.
Pit a, b, ¢ 1an luot 1a sb mol cia NaF, NaCl, NaBr
Ta c6: 42a + 58,5b + 103¢ = 4,82 (1)
42a+58,5.(b+¢c)=3,93 (2)
b+c¢=20,06(3)
Tu (1), (2) va(3):a=0,01; b=0,04; c=0,02.
Viay s6 mol NaF: 0,01 mol; NaCl: 0,04 mol; NaBr: 0,02 mol.

Cau 30: Cho 9,44 gam hdn hgp X gém NaCl, NaBr va Nal tic dung hoan toan véi dung dich H,SO, dic,
nong, du thu duoc 1,288 lit (dktc) hdn hop Y gom 3 khi. Dan hdn hop Y vao nude du, thu duoc mot chat
rin mau vang nhat va mdt dung dich con lai chi chira mot chét tan. Hay tinh % khéi luong NaCl trong
hdn hop X. Biét mdi chét trong X tac dung v6i H,SO, theo mot phan tmg duy nhat, Br, sinh ra & trang
thai long, I, sinh ra ¢ trang thai ran.
A. 23,54%. B. 40,72%. C. 23,91%. D. 30,98%.
Hwéng din gidi:
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2NaCl + H,SO4; — Na,SO, +2HCI
2NaBr + 2H,SO;s — Na,SO, + SO; + Br, + 2H,0
8Nal + 5H,SO4; — 4Na,SO; + H,S + 4L, +4H,0
Vay hdn hop khi Y gom: HCI, SO, H,S
SO, + 2H,S — 3S +2H,0
Chat tan duy nhat 1a HCI. Goi s6 mol cua SO, 1a x
— Myaar = 9,44 —103.2x - 150.16x
Nnaci= Nt = 0,0575 —3x . Tu cac phuong trinh trén — x = 0,0025 mol
— Nnact = 0,05 mol — Y%myacr =



