CHUONG 5. NHOM HALOGEN

A. TOM TAT LI THUYET
1. Cau tao nguyén tir, tinh chat cia don chat halogen

I.  Ciu hinh electron nguyén tu |

Flo, clo, brom vi 10t ¢6 cdu hinh electron nhu sau:

F:[He]2s’2p%; Cl:{Ne]3s*3p"; Br :|Arl4s’4p’; I:[Kr]5s*5p’

Gridng nhau: LOp electron ngodi cling cua nguyén tir cac halogen c¢é 7 electron

va ¢6 clu hinh ns*np® (n 12 s& thi tu cha chu ki). '

Khdc nhau: Tir flo qua clo dén brom v iot, ban kinh nguyén tr tang déin 16p

electron ngoai cling cang xa hat nhéin hon, luc hit cia hat nhan déi vén lgp

electron ngoai cung cang yéu hon.

Lop electron ngoai cung : & flo khong c6 phan 16p d, & cdc halogen khéc c6 phan

16p d con tréng.

2. Céc hat halogen c¢6 d6 4m dién lom.

F:398; Cl: 3,16; Br: 2,96; I: 2,66
Trong nhém halogen, d6 am dién giam dén tir flo dén iot
3. Tinh chét héa hoc
a. Halogen la nhimg phi kim ¢6 tinh oxi héa manh : Halogen oxi héa hfu hét
cac kim loai, nhiéu phi kim va nhiéu hop chét. Khi dé nguyén tir halogen bién
thanh ion halogenua v@i s6 oxi hoa -1.
b. Tinh oxi héa . cia halogen giam dén tir flo dén iot.
c. Flo khéng thé hién tinh khir, cic halogen khéc thé hién tinh khir va tinh khir
tang dén tir clo dén iot.
I1. Hop chat cua halogen
1. Hidro halogenua va axit halogen hidric
HF, HCI, HBr, HI

Hidro halogenua 13 céc hop chat khi dé tan trong nudc tao ra cdc dung dich axit
halogen hidric. Tir HF dén HI tinh chat axit ting din, HF 12 m6t axit yéu.

Tit HF dén HI tinh chat khir taing dan, chi c6 thé oxi héa F bing dong dién,
trong khi d6 cdc ion am khdc nhu CI', Br, I' déu bi oxi héa khi tic dung véi chat
oxi hda manh

2. Hop chit ¢6 oxi cua halogen

Trong cic hgp chit ¢6 oxi, clo, brom, iot thé hién s6 oxi héa duong con flo thé
hién s6 oxi héa am.

Cac hop chét ¢6 oxi quan trong cua clo nhur:

Nuée Giaven: NaCl, NaClO, H,O dung l1am chét khir tring nudc, chat tdy tring
trong cong nghiép dét, gidy... Nhuoe diém quan trong nhit ctia nude Gia-ven la khéng
bén, khong van chuyén di xa duoc.
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Clorua v6i: CaOCl, c6 cong dung tuong tu nude Gia-ven. Tuy nhién, clorua véi cé
gid thanh ré hon va c6 thé vin chuyén di xa, do dé duge sir dung réng rds hon.

Muéi Bectole: KClO, ¢6 tén qudc t€ 1a kali clorat. Chat nay duge dung lam diém,
di€éu ché oxi trong phong thi nghiém.

Bai 29. Khai quat vé nhom halogen
Pe bai
So sdnh cau hinh electron nguyén tir ctia flo, clo, brom, iot.
Cic halogen giong nhau nhu thé nio vé tinh chat héa hoc ? Giai thich.
Cic halogen khdc nhau nhu thé pao vé tinh chat hda hoc ? Giai thich.
. Tir bang 5.1 (SGK), hiy nhan xét vé su bién déi cic tinh chat sau
day cua céc halogen.
a) Nhiét do néng chay
b) Nhiét do soi
c) Mau sic
d) b6 am dién.
5. Vi sao trong cic hop chat, flo luén luén ¢ s6 oxi héa am con cic
halogen khac ngoai s6 oxi héa &m con cé s6 oxi hoa duong ?
6. Atatin (s6 hiéu nguyén tir bing 85) ciing & nhém VIIA nhu cic
halogen. Hay du dodn xem atatin c6 tinh oxi héa manh hon hay yéu
hon so véi iot. Giai thich.

T

i
1. So sdnh ciu hinh electron nguyén tir cua flo, clo, brom, iot :
+ Gidng nhau : Cé 7 electron 10p ngodi cling, trang thdi co ban
¢6 1 e doc than
+ Khéc nhau :
- Nguyén tir F khong c6 phan 16p d, nguyén r cdc halogen
- con lai c6 phan lép d. _
- Tir Fdénlcosdldp e tang din
2. Su giong nhau vé tinh chdt héa hoc cta cdc halogen : D6 13 déu cé
tinh oxi héa

=

Bai g

X+le=X
Gidi thich : 4+ Do nhém halogen ¢6 c4u hinh e ngodi cling 13
7e nén cé xu huéng nhan thém le dé dat c4u hinh bén vimng clia
khi hi€ém => thé hién tinh oxi héa manh.
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+ Do d6 am dién cta cic nguyén t6 nhém halogen 16n (do am
dién cua F la 3,98; cua Cl la 3,16; cua Br la 2,96; cta I [a 2,66)
nén kha nang nhan e Ién.
3. Cac halogen khac nhau vé tinh chat héa hoc 14 do tir flo dén iot tinh
oxi héa giam dén.
Gidi thich : trong mot nhdm A theo chiéu dién tich hat nhan
tang dan thi s6 16p electron cua nguyén tir tang ddn — ban kinh
nguyén wr ting din, dé am dién giam din — luc hadt giira hat
nhidn va e giam —» tinh oxi hoa giam.
4. Tirbang 5.1 nhan xét sy bién déi cdc tinh chat sau cla halogen vé :
a) Nhiét dé néng chay : Tang din ti flo dén iot.
b) Nhiét do soi : Tang dén tir flo dén iot
c) Mausdc: Flo: mau luc nhat
Clo : mau vang luc
Brom: mau ndu do
Iot : mau den tim
=> Mau séc céc halogen dam dén.
d) D6 Am dién : Giam dén tir flo dén iot
5. Trong cic hop chdt, flo luén c6 s6 oxi héa am con cdc halogen khic
ngoai s6 oXi héa Am con ¢6 s6 oxi héa duong vi :
+ Flo khong c6 phan 16p d, flo ¢6 d6 4m dién l6n nhat, flo c6 le
doc than |

+ Ciéc halogen khac ¢ phan 16p d nén & trang thai kich thich cé
3, 5 hoac 7 electron tham gia lién két. Khi lién két véi nguyén 16
¢6 do Am dién 16n hon thi clo, brom, iot ¢6 s6 oxi héa duong.

6. At (Z = 85) thudéc nhém VIHA nhu cac halogen — Du dodn At ¢6
tinh oxi hda yé€u hon so véi iot.

Gidi thich : Trong mot nhém A, theo chiéu tang cua dién tich hat nhan
(tlr trén xudng dudi) thi ning luong ion hoa, d6 Am dién giam din dong
thdi ban kinh nguyén tir tang 1am cho kha nang thu e giam.

Bai 30. Clo
be bai
1. Tim cau ding trong cdc céu sau day :
A. Clo 1a chat khi khong tan trong nudc.
.B. Clo c6 s6 oxi hoa -1 trong moi hop cht.
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C. Clo ¢6 tinh oxi héa manh hon brom va iot.
D. Clo tén tai trong tu nhién duéi dang don chét va hop chit.
2. Hay néu nhilmg phan tmg hda hoc dé chimg to ring clo 1a mot chat
oxi héa rit manh. Vi sao clo c6 tinh chat do ?
3. Cho 69,6 g mangan dioxit tic dung hét véi dung dich axit
clohidric dac. Toan bo Iuong clo sinh ra duge hdp thu hét vao 500
ml dung dich NaOH 4M. Hiy xdc dinh néng d6 mol cia timng
chat trong dung dich thu dugc sau phin tmg. Coi thé tich dung dich
khéng thay déi.
4. Hoan thanh cdc phuong trinh héa hoc dudi day va néu 1o vai trd cha
clo trong méi phan tng :
a) Fe(Cl, + Cl, - Fe(l,
b) Cl, + SO, + H,0 —» HCl + H,S0,
¢) KOH + Cl, —» KCl + KCIO, + H,O
d) Ca(OH), + Cl, — Ca(C10), + CaCl, + H,0
Bai giai
1. Pipan C
2. Nhimg phén (tng héa hoc ching t6 rang clo 1a 1 chat oxi héa rat manh :
2Fe + 3Cl, — 2Fe(l,
H, + Cl, = 2HCI
Cl, + 2H,0 + SO, - 2HCI + H,S0,
Vi : Clo ¢6 c¢6 4i luc electron 16n, d6 am dién 16n (3,16), cho nén nguyén
tir clo rat dé thu thém le dé€ tr¢ thaoh ion Cl' ¢6 ciu hinh bén vimg clia
khi hiém = Clo 1a phi kim rat hoat dong, 14 chat oxi h6a manh.
3. Phuong trinh héa hoc :
MnO, + 4HC! — MnCl, + 2H,0 + Cl, (1)
Cl,+ 2NaOH — NaCl + NaClO + H,0 (2)

Theo bhira: n,, = %‘5 - 0,8(mol);

Theo phuong trinh (1) : n,, = Ny, = 0.8(mol)

So sanh s6 mol Cl, va s6 mol NaOH trong PT (2) ta thdy luyng mol
NaOH du.

Vay theo phuong trinh (2) = Ne, = Mg = Mrocio = 0,8(mol)

86



:> ;. — ’) F ! -
nNa!CJ]E-I(ph;m img) 2.0,8 = 1,6(mol)

- nNaOH{du) =2 - 1,6 =0,4(mol)

Noéng do mol/l cha cic chat trong dung dich thu duge sau phan img 1a :

[NaCl] = [NaClO| = % =1,6(M)

[NaOH] = 92 0.8
0,5

il

4. Hoan thanh céc phuong trinh héa hoc

=1 [}

*2 +2 -l . ;
a) 2FeCl, + Cl, — 2FeCl, Clo lachdt oxihoa
+4 -1 4
b) C(iz + 80, + 2H,0 - 2HQA + H, SO, Clo Ja chit xi héa

o -k 1
¢) 6KOH +3Cl, — 5KCl + KCIO, + 3H,0
Clo vira 1a chat khir vira 1a chat oxi héa

] +1 -1
d) 2Ca(OH), + 2Cl, » Ca{Cl0O), + CaCl, + 2H,0
Clo vita la chat khir vira la chat oxi hoa

Bai 31. Hidro clorua - axit clohidric

1. Trong cdc chit duéi day, diy nao gém cdc chat déu tiac dung duoc
vdi dung dich HCL ? :
A. Fe,0,, KMnO,, Cu ;
B. Fe, CuO, Ba(OH). ;
C. CaCO,, H,S0,, Mg(OH), ;
D. AgNO,(dd), MgCO,, BaSO,,.
2. Hay néu nhimg tinh chit vat Ii cia hidro clorua,
Hay néu ba phan tmg trao déi giita axit clohidric v6i ba loai hop
chat khic nhau.
4. Axit clohidric ¢6 thé tham gia vio phan tmg oxi héa-khir va déng
vai tro :
a) Chét oxi héa
b) Chat khir
Véi mébi truomg hop dé, hiy néu ra 2 thi du dé minh hoa.

il
-

87



-7

Cé bon binh khéng ddn nhiin, méi binh chia 1 trong cac dung dich

HCI, HNO,, KCl, KNO,. Hay trinh bay phuong phdp héa hoc nhan
biét dung dich chita trong méi binh.

6.

Cho 10,000 lit H, va 6,720 lit Cl, (dktc) tac dung véi nhau rol hoa

tan san phdm vao 385,40 g nudc ta thu duge dung dich A. Lay 50,000 g
dung dich A cho tdc dung véi dung dich AgNO, (ldy du) thu duge
7,175 g két tha. Tinh hiéu sudt cha phan tng giita H, va Cl..

Bai giai
1.
2.

3.
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Péap dn: B.
Tinh chét vat 1y cta hidro clorua :
+ Trang thai : 1a chat khi khong mau
+ Mau sic : khéng mau
~ + Mui vi : mii s6c, ning hon khong khi (d = 1,26)
+ D0 tan : tan nhifu trong nude tao thanh axit
“+ Nhiét d6 hoa long -85,1° C, héa ran & -114,2°C
Ba phan tng trao déi gifta axit clohidric véi ba loai hop chit khac
nhau la :
HC (dd) + AgNO, (dd) — AgCI(r) + HNO,(dd)
2HCI + Ca0 — CaCl, + H,O
HCl + NaOH — NaCl + H,0
Axit clohidric c6 thé tham gia vao phin img oxi héa - khir v déng
vai tro :
a) Chit oxi hda
Thidu:
Zn + 2HCl — ZnCl, + H,T
Fe + 2HCI — FeCl, + H,T
b) Chét khir :
Thidu:
4HCl + MnO, —» Mn(l, + Cl, + 2H;0
16HCI + 2KMnQO, — 2KCl + 2MnCl, + 5Cl, + 84,0
Danh ddu bon lo mét nhin, ding quy tim nhan ra hai lo lam doi
mau quy tim thanh dé 14 dung dich HCl va HNO, (goi nhén 1 ). Con
lai hai dung dich khong 1am déi mau quy tim 12 KCl va KNO, (goi
nhom 2).
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+ V61 nhém | : Cho dung dich AgNO; vao — 1o nao tao két tia
trang — lo d6 dung dung dich HCI.
Phurong trinh hoa hoe:
HCl + AgNO, — AgCl, + HNO,
— Vay lo con lai trong nhom 1 1a lo dung dung dich HNO,
+ Véi nhém 2 @ Cling diang dung dich AgNO,, nhan ra dung dich
KCI nho ¢6 két tha trang cia AgCl
Ptpu: KCl + AgNO, —» AgCl, + KNO,
—» Vay lo con lai trong nhém 2 14 lo dung dung dich KNO,
6. Cac phuong trinh héa hoc :

H, (k) + Cl, (k) — 2HCI (k) (1)
HCI (k) —12 5 HCI (dd) (2)
HCl (dd) + AgNO, (dd) > AgCl, + HNO, (3)
Ny, = %—;—2—4(2 =03 (mol)
Theo Pt (3) : s6 mol HCl trong 50g dung dich A bang s6 mol AgCl
1175

= 0,05(mol)

Min, .=
A 1435

Goi s6 mol Cl, tham gia phan img la x = s6 mol HCI tao thanh la 2x
—> khdi luong dung dich A = (3854 + 73x) g
oy 0,05
- =
3854+ 73x 50

->x=02=n,

- Vay hiéu suat phan tng la :

2
%H = %;.100% ~ 66.67%

¥

Bai 32. Hop chat chira oxi cia clo

Pé bai
1. Chit KCIO, c6 tén la gi ?
A. Kali clorat ;
B. Kali clorit ;
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Bai giai

90

1.
2

C. Kali hipoclorit ;

D. Kali peclorat.

Doc tén cidc hop chat sau.day va cho bi€t s6 oxi héa cua clo trong
timg hop chat : CL,O, KCIO,, HCIO, C1,0,, CaCl,, HCIO., C1,0,,
Ca(Cl0),, HCIO,, CaOC(l,, Ca(ClO,),.

Hay cho biét tinh chat héa hoc quan trong nhit cua nudc Gia-ven,
clorua voi va tng dung cta chiing. ‘v’l sao clorua v6i duge sur dung
nhiéu hon nude Gia-ven ?

Cho cidc héa chit NaCl(r), MnO,(r), NaOH(dd), KOH(dd),
H,S0,(dd dic), Ca(OH),(r). Tir c4c hoéa chat dd, c6 thé ciéu ché
duge cdc chit sau day hay khong ?

a) Nudc Gia-ven; b) Kali clorat; ¢) Clorua véi;

d) Oxi: e) Luir huynh dioxit.

Viét cic phuong trinh phan iing xay ra.

DéE diéu ché kali clorat v6i gid thanh ha ngudi ta thudng B nhu
sau : Cho khi clo di qua nuéc voi dun néng, 14y dung dich twn duge
tron voi KCl va lam lanh. Khi d6 kali clorat sé két tinh.

Hiy viét cac phuong trinh phan tng xdy ra va giai thich vi sao kali
clorat két tinh.

bdp an D diing.

CL,0 : diclo oxit HCIO : axit hipocloro

KCIO, : kali clorat Cl,0, : diclo trioxit

CaCl, : canxi clorua ’ HCIO, : axit cloro

Cl,0, : diclo heptaoxit Ca(ClQO), : canxi hipoclori: -
HCIQ, : axit cloric CaOCl, : canxi clorua hipodorrit -
Ca(Cl0Q,), : canxi clorat

Tinh chit héa hoc quan trong nhat va tng dung cia :

" + Nude Gia-ven : ¢é tinh oxi héa manh vi vay iing dung dlé tdy
trang soi, vai, gidy, sat tring va khit mii...
+ Clorua voi : ¢6 tinh oxi héa manh, dugc ding dé tdy tdmg vai
soi, gidy, tdy ué...
+ Clorua vo1 dugc dung nhiéu hon so véi nudc Gia-ven v clorua
voi ré tién hon, cé ham lugng hipoclorit cao hon, dé bao yuén va
chuyén cho hon.



4. Tir cdc héa chit NaCl(r), MnO.(r), NaOH(dd), KOH(dd), H,SO,(dic),
Ca(OH), (r) di¢u ché cdc chat:
a) Nudgc Gia-ven '
NaCl(r) + H,S0,(dac) — NaHSO,(dd) + HCI(khi)
HCl (k) —52 5 HCI (dd)
4HCI(dd) + MnOL(r) - MnCl, + CI,T + H,0
Cl, + NaOH - NaCl + NaClO + H.,0
b) Kali clorat
3C1, + 6KOH ™", 5KCI + KCIO;+ 3H.O

¢) Clorua voi

Cl, + Ca(OH), —-“ 5 CaOCl, + H,0

d) Oxi
KCIO, —-M—‘£3—> KCl + % )
"
e) Liru huynh dioxit

Khong thé diéu ché duge SO, tir cdc héa chat da cho.
5. Cic phuong trinh héa hoc xady ra
6Cl, (k) + 6Ca(OH), (dd) —-—5 Ca (ClO,), (dd) + 5CaCl, (dd) + 6H,0
Ca(C10,), (dd) + 2KCl (dd) —BM a0 CaCl, (dd) + 2KCIO, (1)
Giai thich : Kali clorat két tinh vi né ¢4 do tan nhé hon CaCl, nén dé két tinh

Bai 33. Luyén tap vé clo va hop chat cua clo

bé bai
1. Trong cic hop chit duéi day, diy ndo gém toan bo cdc chat cé thé
tic dung véi clo?

A.Na, H,, N, ;
B. NaOH(dd), NaBr(dd), Nal(dd) ;
C. KOH(dd), H,O, KF(dd) ;
D.Fe K, O,;

2. Viét phuong trinh héa hoc thue hién céic bién héa :

Cl,
4 »

HCi - i\iaCI
91



3. Ngudi ta c6 thé diéu ché KCl bang :
a) Mot phan tmg héa hop ;
b) M¢t phan tmg phan huy ;
c) Mot phan ting trao doi ;
d) Mot phan tng thé ;
1. Hay dén ra phan iing cho méi truomg hop trén.
2. Truong hop nao 1a phan iing oxi hoa - khir ? Trong dé 6 oxi
hoa clha nguyén t6 clo thay ddi nhu thé nao ?
4. Viét phuong trinh héa hoc cia phén ing thue hién cdc bién héa duéi
day, ghi én cdc chat va diéu kién ctia phan \ing.

NaClO

te

Ca0dl,: - Ch- =+ KCIO;

5. Hén hop khi A gébm clo va oxi. A phan img vira hét vi mot hén hop
gém 4,80 g magie va 8,10 g nhém tao ra 37,05 g hén hgp céc clorua va
oxit ciia hai kim loai. |
X4c dinh thanh phén phdn tram theo kh6i lugng vi theo thé tich
chia hén hop A.
6. Muéi an bi 14n céc tap chit 1a Na,SO,, MgCl,, CaCl, va CaSO,. Hay
trinh bay phuong phdp héa hoc dé loai bo céc tap chat, thu duogc
NaCl tinh khiét. Viét phuong trinh héa hoc ctia cdc phan ing.

Bai gii
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1. DdpénB.
2. Céc phuong trinh héa hoc thuc hién diy bién hoéa :

1) CI, + 2Na —» 2NaCl
2) 2NaCl + 2H,0 — %% 5 2NaOH + Cl, + H,
3)CL+H,»2HQ

4) 4HCI + MnO, — Cl, + MnCl, + 2H,0

5 YHCl + NaOH — NaCl + H,0

6) NaCl(tt) + H,S0, (d) — 2HCI + NaHSO,

3. Ngudi ta c6 thé diéu ché KCI bing :

1) a. Mot phan g hoa hop :



2K + Cl, — 2KCl (1)
b. Mot phan tmg phan huy :
2KCIO, ——; 2KCl + 30,7 (2)
c. Mot phén ting trao doi :
2KOH + CuCl, — 2KCl + Cu(OH), (3)
d. Mot phan ing thé : '
2K + 2HCl — 2KCl + H, T (4)
2) - Phan dmg (1) la phan dng oxi hda - khir :
K tir s8 oxi héa 0 1én +1
Cl tir s6 oxi héa 0 xudng -1
~ Phan tng (2) 1a mot phan tng oxi héa - khir ;'
O tir s6 oxi héa -2 1én 0
Cl tir s6 oxi hoa +5 xudng -1
- Phéan ting (3) khong phai Ia mét phan ting oxi héa - khir vi khong ¢6
su thay d6i s6 oxi hda cua cic chat tham gia phan ing. '
- Phan dng (4) la mot phan tmg oxi héa - khir :
K tir s6 oxi héa 0 lén +1
H tir 6 oxi héa +1 xuéng 0
4. Cic phuong trinh héa hoc thue hién diy bién hoa :
1) Cl,+2NaOH — NaClO + NaCl + H,O
2) NaClO + 2HCI — Cl, + NaCl + H,O
3) CaOCl, + 2HCl — CaCl, + Cl, + H.O

4) Cl, + Ca(OH),(voi sita) —3*<<  CaOCl, + H,0
5) 3Cl, + 6KOH L5 KCIO, + SKCI + 3H,0

6) KCIO, + 6HCl —" 4 3Cl, +3H,0 + KCl
5. Hén hop khi A gébm C1,va O,
A phan tig vira hét v6i hén hop gom 4,80 g Mg va 8,10 g Al - 37,05 g
hén hop cic clorua va oxit cia hai kim loai.
- Cdc phuong trinh héa hoc :
Mg + C, - — Mg,
- 2Mg + 0O, - 2MgO
2A1 + 3CL; = 2AIC
4A1 + 30, -  2ALO,

-
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- Ap dung dinh luit bdo toan khéi liugng

Tacodm,= m .00 - My Ma

=37,05-4.8 - 8,10 = 24,15 (g)
Goi s6 mol cua O, 1a x, cta Cl, 1a y. Theo cdc phuong trinh héz hoc ta
¢ hé:
32x + Tly =24,15
{4){ +2y=1.3
Giai hé ta duge x = 0,2 (mol); y =0,25 (mol)
- % vé thé tich ciing 1a % vé sé mol:
2 5

o, = . 100 = 44,44%
* 0,2+0,25
- 9% vé khoi luong:
Gom,, = w.lﬂﬂ =26.5%
= 2415

‘"‘.4'::11‘!|c.l2 =100-26,5=73,5%

6. Mudi an bi Iin Na,SO,, MgCl,, CaCl,, CaSO, = muén thu duge mudi
an tinh khiét ta lam nhu sau :
- Pau tien cho dung dich BaCl,(dr) vio hén hop trén :
Ba®™ + SO, — BaSO,;
Loc bo két tiia BaSO,.
- Sau dé ta cho vao hén hop thu duge dung dich Na,CO, (du) :
Mg* + CO,” — MgCO,
Ca™ + CO;” — CaCO,
Loc bo két tha — thu dugc mubi an tinh khiét

Bai 34. Flo
Dé bai

1. Dung dich nao trong cédc dung dich axit sau day khong duge cata trong
binh béng thuy tinh ?
A. HCI, B. H,50, ; C.HE; D. HNO,

2. Vi sao khong thé diéu ché flo bing phan iing cua florua véi chit oxi héa
ma phai dung phuong phap dién phéan ?

3. Hay ké ra hai phan (ng héa hoc cé thé minh hoa cho nhén dir : Flo 1a

~ mot phi kim manh hon clo.
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4. Axit flohidric va mudi florua c6 tinh chit gi khic so véi axit clohidric va

mudi clorua ?

5. Cho luong du dung dich AgNO, tic dung vdi 100 mi dung dich hén hop

NaF 0,05M, NaCl 0,1M. Viét phuong trinh héa hoc xay ra va tinh khéi
lwong két tua thu duge.

Bai giai

l. Piapan:C
2. Khong thé diéu ché duoc flo tir florua bang phan ting ctia florua véi chat
oxi héa ma phai ding phuong phdp dién phan vi flo la chat oxi héa
manh nhat. :
3. Nhimg phan tmg minh hoa cho nhan dinh : Flo la 1 phi kim hoat dong
manh hon clo
_ Flo ) Clo
H, (k) + F, (k) — 2HF (k) H, (k) + Cl, (k) = 2HCI (k)
— Pu né ngay ¢ t°C rdt thip (-25°C)  — phai c6 diéu kién dnh sdng
3F, + 2Au — 2AuF, Cl, + Au — khong xay ra
4. - Tinh chit khdc nhau giira axit flohidric va axit clohidric
+ Axit HCI 1a mét axit manh, khéng phan (ng véi SiO,
+ Axit HF 13 mot axit yéu, ¢6 phan tng véi SiO,
4HF + Si0, —» SiF, + 2H.0
- Tinh chat khdc nhau giita mu6i florua va mudi clorua ;
+ Mudi AgCl khong tan trong nudc.
+ Mudi AgF dé tan trong nudc.
5. Phuong trinh héa hoc :

AgNO, (dd) + NaCl (dd) — AgClVv + NaNO, (dd)

Vi AgF dé tan nén phén (mg gita AgNO, va NaF x4y ra khong hoan
toan

—» luong két tia thu duge chi yéu chi c6 AgCl.
Theo dé bai : ny . =0,1.0,1 =0,01 (mol)
Theo PT @ Ny, = 0y = 0,01 (mol)
= My, = 0,01.143,5 = 1,435 (g)
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Bai 35. Brom

Dé bai

1. Chat NaBrOcé ténla gi ?
A. Natri bromit ; C. Natri bromat ;
B. Natri bromua ; D. Natri hipobromit ;

2. Chimg minh ring brom c6 tinh oxi héa y&u hon clo va manh hon iot.

3. So sanh tinh chdt héa hoc cia axit bromhidric véi axit flohidric va axit
clohidric.

4. Ngudi ta c¢6 thé diéu ché brom bing cdch cho axit sunfuric dic tdc dung
véi hén hgp rin KBr va MnO,.

a) Viét phuong trinh héa hoc va cho biét vai tro cua timg chdt trong phan
ing.

b) Tinh kh6i luong ciia mébi chat cdn diing dé diéu ché 32 g Br,.

5. Nudée bién chita mét luong nhé mudi natri bromua. Bing cdch lam bay hai

nuée bién, ngudi ta thu duge dung dich chita NaBr véi ham luong 40 g/l.

Cén ding bao nhiéu lit dung dich dé va bao nhiéu lit khi clo (¢ dktc) dé

diéu ché 3 lit brom long (khoi luong riéng 3,12 kg/l).

6. Trong viéc san xudt brom tir cdc bromua c6 trong tu nhién, dé thu dugc |

t4n brom phai dung hét 0,6 tan clo. Hoi viéc tiéu hao clo nhur vy vuot bao

nhiéu phén tram so véi luong cdn dung theo If thuyét ?

7. Chat A 1a mudi canxi halogenua. Cho dung dich chita 0,200 g A tic dung

véi lugng du dung dich bac nitrat thi thu duge 0,376 g két tia bac

halogenua. Hay x4c dinh cong thifc chat A.

Bai giai
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1. Papan D.
2. Ching minh brom c6 tinh oxi héa y&u hon clo via manh hon iot bing
phan tng : , %
Cl, + 2NaBr — Br, + 2NaCl
Br, + 2Nal - 1, + 2NaBr
3. Taco |
e Giéng nhau : Déu cé tinh axit —> 1am déi mau quy tim — 1am quy
tim chuyén thanh mau do; tic dung véi oxit bazo, bazo, mudi (diéu kién
tao két taa) ...

— Mang ddy du tinh chat ciia 1 axit vo co
Thidu: HF+ NaOH — NaF+H,0 (1)
HCl1 + NaOH —» NaCl + H,O (2)



HBr + NaOH — NaBr + H.O (3)
Khac nhau :
+ Tir HF dén HBr : Tinh axit tang dén, tinh khir ting ddn

3 2 ) 41
Thidu: K,Cr, O, + 14HCl - 3Cl, + 2KCl + 2CrCl,
Chat oxi héa chat khir

HBr + O, —» 2H,0 + 2Br,
Chat khtr chét oxi hoa
- dung dich HF va HCl khong c6 phéan iing nay
+ Dung tich axit HF cé tinh chat in mon thuy tinh
SiO, + 4HF — SiF, + 2H,0
4. a) Phuong trinh héa hoc

- +4 +2 0
2KBri, + MnO,, +2H,S0,,,— MnSO, + K,SO, + Br, + 2H,0

2(r) 4¢d)

( day : KBr 1a chat khir
-~ MnO, la chat oxi héa; H,SO, 1a moi truong
32

b) Theo baira: 0, :—i—ﬁ-a=0,2 (mol)
Theo PT Mo, =N, =02 (mol)
Ny =N Hz,j,:,.‘=2nEtz =0,4 (mol)

Mg =0,4.119=47,6(g)
— My, =0.2.87=17,4(g)

My, 5, =0:4.98=39,2(g)

§. Tacomg =v.d=3,123=9,36 (kg) = 9360 (g)
2NaBr+ Cl, — 2NaCl + Br,

Theo PT:  2.103(g) 22,41 160(g)
Theo dé bai x(g) y(D) 9360(g)
9360.2.103
— mNaBr =X= T = lzﬂﬁl{g)

Mt khdc : 1(lit) nude bién cho ta 40 g NaBr
V(lit) cho 12051g .
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1.12051
Vg = = 301,275(]
MaBr 40 . ‘1)

9360.22.4
V., = = 31040
Y 160 )

6. Phuong trinh héa hoc téng quit

ABr, + XCl, » ACL + ZBr,
2 i
Theo PT : 71(g) 160(g)
x(g) 10%g)
Theo If thuyét : m, =x=ZL10 - 443750(g)

Thuc t€ cdn dung 0,6 tan clo = 6.10%(g) Cl,
6.10° —443750

443750
lugng clo cdn ding theo ly thuyét

7. Phuong trinh héa hoc :
Goi A la CaX, khi d6 ¢6 phuong trinh hoéa hoc sau :
CaX, + 2AgNO, — Ca(NO,), + 2AgX{
a(mol) 2a{mol)

Mex, = (40+ 2x).a=0,2 (1)

— Viy tiéu hao clo vuot 100% =35,2% So vdi khoi

Theo baira :

m,x =(108 +x).2a=0,376 (2)
(40 +2x)a=0,2 (I)
(108 + x).2a=0,376 (2)

Liy (2):(1) : 216+ 2x ={],376

40+ 2x 0,2
<432+ 04x = 15,04 +0,752x
<> 0,352x = 28,16

— x =80 — X la brom
Vay cong thitc A la CaBr,

Tacé he . {




Bai 36. Lot

Dé bai |

I. Trong day bén dung dich axit HF, HCI, HBr, Hl

A. tinh axit giam dén tir trdi qua phai ;
B. tinh axit tang ddn tir trai qua phai ;
C. tinh axit bién déi khong theo quy luat.

Hay tim phuong dn ding.

2. Hay néu ra cdc phan \ng dé ching minh rang iot c6 tinh oxi héa manh
nhung tinh oxi héa cda iot yéu hon cdc halogen khic.

3. Hay néu ra cdc phan tng dé chimg minh ring tinh khir clia cdc ion
halogenua tang dan theo chiéu :

Fell<pr <l

4, Ngudi ta cé thé diéu ché iot bang cdch cho axit sunfuric dic tic dung
vOi hén hop rin Nal vd MnO,. Hily viét phuong trinh héa hoc xdy ra va
chi rd vai trd cha timg chdt trong phan tng.

5. Khi hidro, thu duge bang phuong phéap dién phan dung dich NaCl, doi
khi bi 14n tap chat 1a khi clo. D€ ki€ém tra xem khi hidro ¢6 14n clo hay
khong, ngudi ta théi khi d6 qua mot dung dich c6 chia kali iotua va tinh
bot. Hay gidi thich vi sao ngudi ta lam nhu vay ?

6. Theo tinh todn cha cdc nha khoa hoc, méi ngdy co thé ngudi cin dugc
cung c¢ip 1,5.107g nguyén t6 iot. Néu ngudn cung cap chi la KI thi khoi
lugng KI cdn ding cho mét ngudi trong mét ngay 1a bao nhiéu ?

Bai giai
1. Pépin:B
2. Phan dng chitng minh iot ¢4 tinh chdt oxi héa manh nhung y€u hon cic
halogen khéc :
. Tinh oxi héa manh cua iot :
Thidu: I, + 3A1 - 2All,
° Tinh oxi héa y€u hon céc halogen khic cia iot :
Thi du:
F, + H, - 2HF : phan ing x4y ra g t° thap, nd ngay ca trong bong t6i
Cl, +H, —2% , 2HCl |

Br, + H, —t°, 2HBr : phéi dun néng
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Dé bai
1.

100

3.

5

{0 :
L, +H, % 2HI : Nhiét do cao, phan tng thuidn nghich

Phan ting chilng minh tinh khir cia cic ion halogen tang dan theo chiéu :
F<Cr<Br<TI

+ Véi ion F chi c6 thé bi oxi héa biang dong dién

+ Ion CI' bi oxi héa bai chat oxi héa manh

Thi du : 16HCI" + 2KMnO, - 5CI°, + 2KCl + 2MnC), + 8H,0

I 0 o
+ Ion Br bi oxi héa bai clo: ZKBIr +Cl, > ZKCII - Bur;,

-1 0 =1 o
+Ion I bi oxi héa boi Br,: 2K 1 + Br, — 2KBr + 1,
Phuong trinh héa hoc : |

2NaTw + MnO,,, +2H,S0,, — MnSO, + Na,SO, + I, + 2H,0
Trong d6 : Nal : chét khir
MnO, : chit oxi héa
H,SO, : mé1 trudng
Khi clo lin trong hén hop phan ing véi dung dich K1 :
Cl,(k) + 2KI(dd) — 2KCl(dd) + L,(r)
— Iot sinh ra 1am tinh bot chuyén thanh mau xanh — khi d6 prdt hién

duoc clo
6. Phu'tmg trinh héa hoc : 2K + 1, = 2KI
-4
Theo dﬁu bai: n,_= 1,5.10 =5,9.10"7 (mol)
2 254

Theo PT : Ny =1,
> mg = 2.59.107.166 = 1,96.10* gam

Bai 37. Luyén tap chuong 5

P4 dung dich AgNO, 14n lugt vio bén dung dich : NaF, NaCl,NaBr va
Nal thi thay :

A. ca 4 dung dich déu tao két tha ;

B. c6 3 dung dich tao ra két tia v 1 dung dich khong tao két tin ;

C. c6 2 dung dich tao ra két tua va 2 dung dich khong tao két tin ;



. c6 1 dung dich tao ra Két tia va 3 dung dich khong tao ra két ta.

Tim phuong dn ding.

2.

Co ba binh khong ghi nhiin, moi binh dung | trong céc dung dich NaCl,
NaBr va Nal. Chi dung hai thuée thir (khong ding AgNO,) 1am thé nao
dé xac dinh dung dich chira trong méi binh ? Viét phuong trinh héa hoc
Xay ra. :
Hiy cho biét tén cua cdc chit A, B, C cho riing chiing tham gia c4c phan
img duoc ghi bing cic so dd sau :

A+H,—->B

A+HO->B+C

A+HO+80,-»B+ ...
CoB+...

Hiy viét phuong trinh ddy da clia cic phan g,

4,

Chia mét dung dich nude brom ¢é maw vang thanh hai phan, Dan khi A
khong mau di qua phian mot thi dung dich mit mau. Din khi B khong
mau di qua phén hai thi dung dich sdm mau hon.

Hay cho biét khi A va khi B c6 thé 1a nhimg chat gi ? Viét phuong trinh
hoa hoc xay ra.

Brom ¢6 14n mét it tap chét 13 clo. Lam thé nao d€ thu dugc brom tinh
khiét. Viét phuong trinh héa hoc. )

Bing thi nghiém nio c6 thé kiém tra duoc khi nito ¢6 14n hay khong tap
chat sau

a) Clo

b) Hidro clorua

Hay viét cac phuong trinh héa hoc.

7.

Cho céc chat : brom, clo, hidro clorua, iot, bac bromua, natri clorua.

Hay chon trong 6 cdc chat trén :

a) Mot chit 1ong ¢ nhiét do phong;

b) Mot chit c6 trong nudc bién nhung khong c6 trong nuée nguyeén chat;
c) Mét chét khi mau luc;

d) Mot chit bi phan huy boi énh sdng mat tréi;

e) Mot chat khi khong mau tao “khéi” trong khong khi d4m;

f) Mot hop chat duge diing dé bao quén thuc phdm;

g) Mot chat khi tan trong nudc téc dung din véi nudce tao ra hai axit;
h) Mot chat rian khi duge dun néng bién thanh khi mau tim;

i) Mot chat khi tdy trang gidy mau dm.
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8. Khi bi dun néng, kali clorat dong théi phan huy theo hai cich :
a) Tao ra oxi va kali clorua

b) Tao ra kali peclorat va kali clorua.
- Viét cic phuong trinh héa hoc.

- Tinh xem cé bao nhiéu phin tram vé khéi lugng kali clorat da phan huy
theo phan &ng (a) va phan tng (b) biét ring khi phan huy 73,5 g kali
clorat, thu dugc 33,5 g kali clorua.
Thém 78 ml dung dich bac nitrat 10% (khdéi luong rieng 1,09 gml) vao
mot dung dich ¢6 chia 3,88 g hén hop kali bromua va natri iowa. Loc
két tua. Nudc loc phan tmg vira du véi 13,3 ml dung dich axit dohidric
néng do 1,5 mol/l. Hay xdc dinh phéin tram khoi luong timg chit trong
hén hop mudi ban ddu va tinh thé tich hidro clorua (dktc) cin fung dé
tao ra lugng axit clohidric da dung.

10,

Hoa tan hoan toan hén hop khi gém hidro clorua va hidro bromuia vao

nude ta thu duge dung dich chita hai axit vdi nong do phédn trim béang

nhau.

Hay tinh phén trdm theo thé tich cta timg chat trong hén hop khi ban

dau.

Bai giai
1. Dép 4n B.

2. Danh dau ba binh mat nhan

chat T
thir NaCl NaBr Nal
thudc thir
dd Br, Khong Khong Cé pit — maunaw
thdm
Cl, Khong | dd chuyén mau vang ey
Cac phuong trinh héa hoc : -
2Nal + Br, — 2NaBr + I;
2NaBr + Cl, = 2NaCl + Br,
3. AlaCl,; BlaHCL Cla HCIO
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Cac phuong trinh ;

Cl.+H, - 2HC
Cl, + H,O — HCI + HCIO



Cl & 2ZHI0 4 SO, =» JHCI+ H.80,
2HCIO — HCl + O,
Hodc ddp s6 Khdc : A 1a Br,; Bla HClL; C la HBrO
4.Khi A taSO;  KhiBlaHI :
Phuong trinh héa hoc :
SO, + Br, + 2H.,O — 2HBr + H.S0,
HI + Br, — 2HBr + I,
5. Cho mat it NaBr vao hon hop
Cl, + 2NaBr — 2Na(l + Br,
- Chung cét hén hgp dé thu Br,
6. Ta ¢o:
a Cho hén hop khi di qua dung dich KI, néu thdy dung dich
chuyén sang mau nau thi hén hop ¢6 1an clo
Phuong trinh héa hoc : Cl, + 2KI — 2KCl + 1,
b Cho hén hop qua dung dich AgNO, néu ¢6 két tha trang 12 hén
hop c6 HCI
Phuong trinh héa hoc : HCL + AgNO, - AgCI + HNO,
7. Pépin:

a) Brom ¢) Hidro clorua
b) Natni clorua ) Natri clorua
¢} Clo g) Clo

d) Bac clorua h) lot

i Clo

8. Fhuong trinh héa hoc :
a 2KCl1O, —» 2KC(l + 30,
b 4KClO; — 3KCIO, + KCI
y 0,25y
Got s6 mol KClO, phin huy theo a) la x, phan huy theo b) la y
Theo ddu bai ta cé hé¢ phuong trinh :
{(Hy:..lzzszn,j 5 {x +y=0,6 P {x=0,4
(x+0,25y).74,5 = 33,5 (x+0,25y =0,45 y=0,2

Vay % khoi luong KCIO, phan huy theo a) : 9%2-’210{}% =66,67%
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% khi lugng KCIO, phan huy theo b) : 221223 100g — 33 339,

73,5

9. Tacd n _-?S—l-m~0 05 (mol)

M 100.170
Ny =0.0133.1.5=0.02 (mol)
Cac phuong trinh héa hoc :
AgNO, + KBr — AgBr + KNO, (1)

X X
AgNO, + Nal - Agld + NaNQ, (2
y y

AgNO, + HCl - AgCl + HNO, (3)
0,02mol « 0,02mol
Goi s6 mol KBr, Nal trong hén hop Idn luot 12 x, y
Theo dé bai : 119x + 150y = 3,88
Theo (1), (2), ) x +y+0,02=005=n,,, (2")

119x + 150y = 3,88 s x=0,02
x+y=0,03 y=0,01

Viy ta cd

0,02.119
3,88

0,01.150

100% =61,34%

T -
oM gy, =

100% = 38,66%

ToMyy, =
Viua =0,02.22,4 = 0,448 (lit)
10 Tacé : HCl(k) —=—— HCl(dd)

HBr(k) 2% HBr(dd)

Theo ddu bai : %HCl = —HCL _ "HBr _q g,
Mad  "Mdd

= Mey = Mg,
Vay % vé thé tich ciing 13 % vé s6 mol

. i B
"HCI =365 "HBr " g
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m

— % HCl = 51‘6’5 —100% = 68,94%

m(36,5 81}

= %HBr =100% - 68,94% = 30,16%

C. MOT SO THONG TIN BO SUNG

ot la nguyén t& hiém va rdt phan tan trong tie nhién, & dang hop chdt né co mdr ¢
khdp noi. Mot s6 toai rong tdo chita khodng 0.5% iot trong trong luomg rong kho.

Rong tdo bién c6 thé rdach duogc iot nr mude bién va tdp trung trong té hdo ciia
chiing. Nguon ta khai thdce iot nt rong, tdo bién hdng cach sdy kho, dét chay thanh tro,
Tro rong tdo diege xu li bdng nuoe, tach diwge Nal, sau dé cho axit sunfuric déc tac
dung vdi dung dich Nal sé€ thu dicoc iot.

Néu thite dn thiéu iot ¢6 thé ddn dén bénh buéu ¢ va bénh thiéu ndng tri .
Nha mege ta dd dau tw nhiéu kinh phi dé sdn xudt mudi iot, nhdm khdc phuc si thiéu

hut iot trong khdu phdn dn hang ngdy cria nhdn dan.
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CHUOUNG 6. NHOM OXI

A. TOM TAT Li THUYET
L Oxi (0)
1. Nguyén tir oxi c6 ciu hinh electron 15725"2p", |6p ngoai cling ¢6 6 electron,
trong d6 ¢6 2 electron doc than, nguyén tr oxi khéng ¢6 phan 16p 2d. Treng tu
nhién oxi ton tai 3 dong vi:
7 §
18] 0 R0
Trong dé chi yéula 'S0 (99.76%).

2. Hai dang thu hinh oxi va ozon

Oxi (O,) 1a chit khi khéng mau, khong mii, khéng vi, dudi dp sudt khi quyén,
oxi héa long & -183°C.

Oxi it tan trong nude, do d6 6 thé thu oxi bing cich doi nude.

Oxi nang hon khong khi d, ., = 1.1, cho nén ¢6 thé thu oxi bing cich dai

khong khi.

Ozon (O,) 13 chét khi mau xanh lam nhat, mii dic tnmg, héa 16ng & -112°C,
Ozon ¢6 do tan trong nude I6n han oxi. Ozon oxi héa manh, manh hon oxi. Trén
tang binh luu cha khi quyén (khoang 20 -30km), duéi tic dung cla bifc xa mat
troi, oxi bién déi thanh ozon. Ozon duge ding lam chat sit tring nude sinh hoat,
dé bao quan hoa qua tuoi...

II. Luuhuynh(S)
a. Cau hinh electron
Nguyén tir S ¢6 cdu hinh electron : 15°25°2p*3s*3p", ¢6 hai electron doc than.

2 IO e ) o O Y o
I 2 2pf 3  3p’

Nguyén tit S c6 phan 16p 3d wong, khi bj kich thich c6 thé | electron tif phan
iGp 3p sang 3d khi d6 c6 4 electron doc thén:

AR O O 1 O A B W R
Is? 2¢? 2p° 3s* 3p’ - 3d!
Hodc thém 1 electron nita tir phan 16p 3s sang 3d, lic ndy S* ¢6 6 electron doc than.

b rekiled b leleled lale
1s* 2s*  2p° 3s! 3p’ 3d’
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b. Hai dang tht hinh cia lim huynh

Liru huynh c6 hai dang thi hinh 1a liru huynh ta phuong (S,) va hru huynh don
ta (Sy), chitng khdc nhau vé ciu tao tinh thé v tinh chét vat Ii, nhung tinh chat hoa
hoc giong nhau. Hai dang thu hinh ctia luu huynh c6 thé bién d6i qua lai tuy theo
diéu kién nhiét do.
c. Anh huong cla nhiét do dén tinh chat vat li

O nhiét do thdp hon 113°C, S, vi Sy 1 nhimg chét rin mau vang. Phin tir luu
huynh cé 8 nguyén tir lién két cong héa tri v6i nhau tao thanh mach vong. C6 thé
tém tat su lién quan gita nhiét do véi cae trang thai cia lvu huynh nhu bang sau:

[ Nhiét do Trang thar Mau sic Ciu tao phan tr

[ <113°C Ran Vang S, dang vong

- 119°C Long Ving S, dang vdng

[ S187°C Quédnh, nhét| Naudo S, vong—s S, — chudi$,
| >445°C Hoi Da cam Ss: Sii Sy; Sty theo 1.

TINH CHAT HOA HOC

Cic nguyén t6 oxi va luu huynh la cdc phi kim c6 tinh oxi héa manh. Nguyén té oxi ¢é
do Am dién 16n thit hai, chi sau flo. Oxi ¢é thé oxi hda hdu hét céc kim loal (trir vang
va bach kim) v moét s6 phi kim, trong cdc phdn tng d6 s6 oxi hda cua oxi gidm tir §
xuong -2,

Nguyén t6 luu huynh tdc dung v&i nhi€u kim loai vd mét s8 phi kim. Trong cic
phan tng s6 oxi héa clta luu huynh bién déi tir 0 xuéng -2 (hop chét véi kim loai v
hidro) va tir O Jén +4 hay +6 {hcrp chat vdi oxi, axit, mu{n}

I11. Tinh chat cac hop chét ciia oxi, lue huynh

1. H,O la hop chit quan trong nhat clta oxi, ¢6 vai rd vo cling quan trong doi vai
toan bo su song trén Trai*Dat. Nudc c6 lién két cong hda tri phan cuc, la dung moi
t6t cho nhi€u chat. Giita cic phan to nudc c6 cdc lién két hidro, loai lién két nay cé
n&ng luong lién két nho hon nhidu so vdi lién két cong héa tri nhung ¢6 anh
huong quan trong dé€n cdc tinh chét vat i ctia nuée nhwr nhiét do néng chay, nhigt
d6 s6i cao... Loai ngudi dang ditng trude nguy co can kiét nguén nude sach, do cic
hoat déng san xudt thai cic chat doc hai, 1am 6 nhiém nghiém trong cdc sdng ngoi,
ao ho, bién va dai duong.

2. H,0; hidro peoxit (nuéc oxi gid) vira 6 tinh chat oxi héa vira c6 tinh khu. Chat
nity ¢6 nhiéu \ing dung trong céng nghiép lam chét tdy tring, bio vé méi trudng,
khir tring trong y 1€...
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3. Hop chat quan trong nhét cia S la axit sunfuric H,SO, trong d6 luu huynt ¢6 s6
oxi héa +6. Axit sunfuric H,SO, 1a mét trong nhimmg héa chdt co ban, ing dung
réng rii trong san xudt phin bén héa hoc, chat tdy rira, son, chat déo, luyén kim,
ph&m nhuém, dugc pham, héa dfu...

4. Luu huynh cdn ¢6 cdc hop chdt nhu H.S, ¢6 trong thanh phin mdt sé suéi nude
khodng néng nhu My Lam - Tuyén Quang..., SO, va axit H,50, cdic muéi sunfua,
sunfit, sunfat.

Bai 40. Khai quat ve nhém oxi

Peé bai
1. Hay ghép cu hinh electron ¢ trang thdi co ban véi nguyén tir thich hop.
C4u hinh electron Nguyén tir
A. [Ne] 3s*3p* a.0
B. 1s%2s%2p* b. Te
C. [Kr] 4d'°5s%5p" c. Se
D. [Ar] 3d"%4s%4p* d.S

2. Tinh chat nio sau day khong ding d6i véi nhém oxi (nhém VIA) ?
Tur nguyén t6 oxi dé€n nguyén 6 telu :
A. do Am dién caa nguyén tir giam dén.
B. ban kinh nguyén tir tang dan.
C. tinh bén ctia hgp chét véi hidro tang déin.
D. tinh axit ciia hgp chat hidroxit giam din.
3. Hay giai thich vi sao:
a) Trong hop chat OF,, nguyén t6 oxi c6 s6 oxi héa +2 ?
b) Trong hop chat SO,, nguyEn t6 [uu huynh c6 s6 oxi héa +4 ?
4. Hay giai thich visao:
a) Trong hop chat cong héa tri véi nhitng nguyén t6 c6 d6 am dién 1ho hon,
cdc nguyén tg trong nhém oxi c6 s6 oxi héala -2 ?
b) Trong hop chat cong héa tri véi nhimg nguyén té c6 do am {ién 16n

hon, cdc nguyén t8 trong nhém oxi (S, Se, Tc) c6 s6 oxi héa 12 +i va cuc
dai 1a +67

5. C6 nhitng cadu hinh electron nao sau day :
a) 1s* 2s* 2p° 3s* 3p*,
b) 1s% 25% 2pf3s* 3p’ d',
c) 1s* 2s* 2p®3s' 3p® 3d%.

Hay cho biét : %
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- Céu hinh electron vi€t & trén la clia nguyén tlr nguyén t6 nao ?
- Ciu hinh electron nao ¢ trang thdi c& ban ? Ciu hinh electron nio &
trang thai kich thich ?

Bai giai
1 A ghép vor d.
B ghép vé a.
C ghép véi b,

D ghép véi c

2. Dipan:C,D.

3. a) Trong hop chdt OF, : oxi ¢6 hai lién két cOng héa tri véi 2 nguyén ti
flo, flo ¢6 do am dién (3,98) 16n hon do am dién cha oxi (3,44) vi vay s6
ox1 héa ctia oxi la +2 )

b) Trong hop chat SO, : Luu huynh ¢6 4 lién két cong héa tri véi 2
nguyén tir oxi, vi luu huynh cé d6 4m dién bing 2,66 nhé hon d6 am
dién cua oxi (3,44). Vi vay, luu huynh c6 s6 oxi héa la +4.

4. a) Trong hop chat cong héa tri clia cdc nguyén t6 nhém oxi, nhiing
nguyén t6 c6 dé am dién nho hon, céc electron chung léch vé phia cic
nguyén t6 cé dé am dién I6n hon.

b) Trong hop chat cong héa tri cia cdc nguyén t6 S, Se, Te véi nhiing
nguyén t6 c¢6 do am dién 1dn hon, cap e chung léch vé phia cdc nguyén
té c6 do 4m dién 16n hon, vi viy S, Se, Te c6 s6 oxi hda duong.

Vi §, Se, Te ¢6 phan 16p d & trang thai kich thich S, Se, Te ¢6 thé c6 4
hodc 6 electron doéc than tham gia lién két, nén S, Se, Te ¢é s6 oxi hoa
+4, +6

5. - Tir c4u hinh electron suy ra téng s6 electron & ca 3 c4u hinh a, b, ¢ déu

bing 16. Vay Z = 16, nguyén t6 1a S '

- Cdu hinh electron a) & trang thdi co bin, cau hinh electron b, ¢) & trang
thai kich thich.

~ BAI 41. OXI
Pé bai
1. Hay giai thich :
a) Cu tao ctia phan tir oxi.
b) Oxi 1a phi kim ¢4 tinh oxi héa manh. Ldy thi du minh hoa.
2. Trinh bay nhimg phuong phédp diéu ché oxi :
a) Trong phong thi nghiém,
b) Trong céng nghiép.

109



3. Thém 3,0g MnO, vao 197 g hén hop mudi KCI va KCIO,. Tron ki va dun
néng hén hop dén phan ing hoan toan, thu dugc chét ran.can nang 152 g.
Hay xdc dinh phan tram khéi luong ctia hdn hop muéi di ding.

4. So sénh thé tich oxi thu dugc (trong cling diéu kién nhiét d6 va dp suft)
khi phan huy hoan toan KMnO,, KCIO,, H.O, trong cic truomg hop sau :
a) LAy cung khéi lugng cac chdt dem phan huy;
b) Lay cung khdi luong cdc chat dem phan huy,
5.°D6t chdy hoan toan mg cacbon trong V lit khi oxi (dktc), thu dugc hén
hop khi A c6 ti khéi d6i véi oxi la 1,25.
a) Hay xdc dinh thanh phdn phan tram theo thé tich c4c khi ¢é trong hén
hgp A.

b) Tinh m va V. Biét ring khi din hén hgp khi A vao binh dung dung
dich Ca(OH), du tao thanh 6g két tia tring.

Bai giai
I: 8),0: 18 2% 2%’ IR
— Ldép ngoai cung c6 2e doc than
Hai nguyén tir O lién két cong héa tri khéng cyc tao thanh phan tr O,
Cong thifc ciu tao : :0::0:hay 0O=0
b)  + Nguyén t8 Oxi c6 d6 am dién 16n (3,44) chi ditng sau flo (3,98)

+ Khi tham gia phan img, nguyén tir oxi dé dang nhan thém 2e, do
c6 6e & l6p ngodi cing — nhén thém 2e dé dat t6i cdu hinh bén vimg
cua khi hi€m — Do viy oxi 1a nguyén 6 phi kim hoat dong, c¢6 tinh
oxi héa manh

Thi du : 3Fe + 20, = 2Fe,0,
2. Cic phuong phép diéu ché oxi :
a) Trong phong thi nghiém :

Nguyén tic : Trong phong thi nghiém ngudi ta diéu ch€ oxi bing phén
timg phéan huy nhitng hop chét chita oxi kém bén véi nhiét

Thidu:  2KMnO, -» K,;MnO, + MnO, + O,
2KClO, —°:_, 2KCl + 30,1
b) Trong cong nghiép :
+ Tt khong khi :
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Khéng khi

» Loai bd CO,bang céch cho kk di qua dd NaOH
| Loai bo hoi nudc duéi dang nude dd & -25°C
hJ

Khéng khi khé khéng c6 CO,

Lam lanh khong khi duéi P = 200at

Khong khi Idng

Chung cdt phan doan
'L v | l
N: Ar O:
-196°C -186°C -183°C Nhiét d6 soi
+Tirnuée:  2H,0 2%, 2H, +0,T
Ta ¢6 phuong trinh héa hoc :

2KCI0, 222, 2KCl + 30,
Ap dung dinh luat bio toan khéi lugng :

(Myey |, +Mygo, ) + My, = Mg

. -
—>'mg, =My, + My, +M

Ma

+m
Py 01

- m 5
KCl{bd ) KCl(pw)

mﬂch + Mycypay = 197(g)

- m, =197+3-152=48 (g)

4
—r n01= _8

= 1,5 (mol)
2

2
Theo PT : Mo, =3 Mo, =1 (mo})

= Mygo, = 11225 =122,5 (g)
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= Mgoyea = 197 - 122,5 =74,5 (g)
%KCIO, = %,m% - 62,18%

BKCI = %?E.m% _37.82%

4. Cic phuong trinh héa hoc :
2KMnO, — K, MnO; + MnQ, + O, (1)

2KCIO, — 2KCl + 30, (2)
2H,0, - 2H,0 + O, @)
a) Neéu ldy cung kh6i luogng a(g) cdc chat dem nhiét phan

+ 88 mol O, thu duge & phan iing (1) la Ui,;a

{mol)

1,54 05.a
122,5 40,83
0,5a

34

+ 86 mol O, thu duge & phéan tng (2) la

(mol)

+ S6 mol O, thu dugc & phan iing (3) 1a (mol)

b) Néu lay cing lugng b mol cac chit dem phan huy :
+ 86 mol O, thu duge & phan tng (1) 13 0,5b (mol)
+ S6 mol O, thu dugc & phin ting (2) 1a 1,5b (mol)
+ S6 mol O, thu duge & phan tng (3).1a 0,5b (mol)
Vay: Vo,2) > Vo, = Vo,
5. Céc phuong trinh héa hoc :

C+ 0, - CO, (1)
CO, + Ca(OH), - CaCO, + H,0 (2)
C+CO,—>2C0O (3)

Trudng hop 1: Néu oxi du thi khi dé khong x4y ra phan ding (3)
a) Lic nay hén hop A gém : CO,, O,
Goi s6 mol CO, trong I mol Alax — NG, gy = 1= X (mol)

M,

Theoddubai: ¢= =1,25
M

0,

- M, =1,25.32 =40 = 44x + 32(1-x)
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—» 44X + 32 - 32x = 4()

—>»x=2/3 )
O -ang diéu kién % vé thé tich ciing 1a % vé s6 mol.

BV, = % 100% = 66,67%

%V, = 100% - 66,67% = 33,33%
b)  TheoPT(2): ng, =nee, = 1—(% ~0,06 (mol)

L (put) = I']".:.c'2 = 0‘,06 (m{)l) = n{'_‘

- . 44.0,06 + 32x
Do, pu) = 0,03 (mol) ; (d= e —40=>x=0,03 )

- m-=12.0,06 =0,72 (g)
-V, =22,4(0,03+0,06) = 2,016 (1it)

Truomg hop 2 : Néu oxi khong du — c6 phan tng (3) xdy ra

a) Khi d6 hén hop A gbm : CO, c6 a (mol) va CO c6 b (mol)
Theo diu bai : M: 1,25=a=63b

(a+b).32
S GV =R 100% =—20_ 100% = 98,44%
2 a+b 63b+b .
— %V = 100% - 98,44% = 1,56%
b) Neo, =Neyo, =0,06 (mol)=a (mol)
0,06
- nep=b=2="""20,001 (mol)
&= 63 63

— mc = (0,06 + 0,001).12 = 0,732 (g)
Theo phén ng (1) : Mo, =N =0,061 (mol)

= V,, =0,061.22,4 =1,366 (1)
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bé bai
L

6.

Bai 42. Ozon va hidropeoxit

Hidro peoxit c¢é thé tham gia ciic phan ng héa hoc :
H,0, + 2KI — 1, + 2ZKOH
H,0, + Ag.0 = 2Ag + 0, T+ H,0
Tinh chét cia H,0, duge dién ta ding nhat la :
A. Hidro peoxit chi ¢6 tinh oxi héa.
B. Hidro peoxit chi cé tinh kh.
C. Hidro peoxit khéng c6 tinh oxi héa, khong ¢6 tinh khir.
D. Hidro peoxit vira ¢6 tinh oxi héa, vira ¢é tinh khur.
C6 hai binh, mot dung khi oxi, mét dung khi ozon. Hay gidi thi¢u thuée
thir € nhan biét méi khi.
Hiy din ra nhimg phan (ng dé chimg minh cho nhimg tinh chit cia
nhimg chat sau : _
a) Oxi va ozon déu c6 tinh oxi héa, nhung ozon ¢6 tinh oxi héa mank
hon ox1.
b) Nudc va hidro peoxit cling c6 tinh oxi hda, nhimg hidro peoxit ¢
tinh oxi héa manh hon nude.
Ozon va hidro peoxit c6 nhimg tinh chat héa hoc nao giéng nhau, khic
nhau ? LAy thi du minh hoa. '
C6 hén hop khi oxi va ozon. Sau mot thoi gian, ozon bi phan huy hét, ra
duoc mot chat khi duy nhit cé the tich tang them 2%.
Hay xéc dinh thanh phin phén trim theo thé tich ciia hén hop khi ban
dAu. Biét cdc thé tich khi dugc do cling diéu kién nhiét do, ap suat.
Hén hop khi A gdm c6 O, va O,, ti khéi cia hén hop khi A d6i véi hidro
1a 19,2. Hon hop khi B gém ¢6 H, va CO, ti khéi cha hén hop khi B d6i
v6i hidro 1a 3,6.
a) Tinh thanh phdn phdn trim theo thé tich céc khi clia hén hop A va
hén hop B.
b) Tinh s6 mol hén hop khi A cin ding dé d6t chdy hoan toan | mol
hén hop khi B. Cdc thé tich khi duge do trong cing diéu kién nhiét
do, 4p suat.

Bai giai

1.
2,
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Phuong trinh héa hoc : 2KI + O, + H,0 - I, + 2KOH + O,
(Khi dé I, 1am ho tinh bot thanh xanh)
+ Nhan biét oxi bing tan d6m : Dung tan dém cho vio binh dung khi
oxikhi thiy que dém bung chay.
3. Tacéd
a) Oxi va ozon cung c6 rinh chat oxi hoa :

Thidu: 30, +4A1 —L 5 2A10,

o
O AT vy KL,

Ozon c6 tinh oxi héa manh hon oxi

Thi du : & diéu kién thuong : 2Ag + O, - Ag,0 + O,

— Oxi khong c6 phan tng véi Ag o diéu kién thuong
b) Thidu:H,0+CO %30 , H, + CO,

Hi0, 400 PINE 1.0 4100;
Viy H,0 va H,0, déu oxi hoa dugc CO nhung H,O, oxi héa manh hon
H,O.
4. * Gi6éng nhau : Déu co tinh oxi héa
Thi du : O, + 2KI + H,0 = I, + 2KOH + 0,1
H,0, + 2KI — I, + 2ZKOH
* Khac nhau : Ngoai tinh chat oxi héa H,O, con ¢é tinh khir.
Thidu: H,0,+ Ag,0 - 2Ag + O, + H,0
5. Phuong trinh héa hoc : 20, — 30, (*)
Goi s6 mol khi ban ddu : n o; la a (mol)va n o la b (mol)

= Dybo nop khi = (a + b) (mol)
Theo phuong trinh (*) : s6 mol hén hop sau phan img 1a (a + 1,5b)
S0 mol khi tang thém = (a + 1,5b) - (2 + b) =0,5b
Theo dé bai :
0,5b

%V (Khi tang theém) 2;;—5.10(}%:: 206 = a = 24b

=> a + b =25b.
— Trong hén hop ban déu :
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::r%\f = 100% — 4% = 96%

. a) Goi s8 mol oxi trong 1 mol hén horp A 1a x thi s6 mol O, treng hdén

hop 1a (1- x)
Theo dEBa © de M, =]9,2¢32“+(1'X}48=]9_2
H,
= x =06
%V, =9_1_6. 100% =
%Vn! = 100% — 60% = 40%
TR TS die M, =3,6¢:>32x +(1—x)28=3,6
L.
=%’ =08
0,8

%H, = ik 100% =80%; %CO =100% - 80% = 20%

b) Cdc phuong trinh héa hoc : Ta cé hén hop khi A gom O, va O,
“hdn hgp khi B gom H, va CO
2H, + 0, - 2H,0 (1)
3H, + 0, - 3H,0 (2)
2CO+ 0O, —» 2C0O, (3)
3CO + 0, - 3CO, (4)
Goi x 12 s6 mol A cdn ding dé dét chdy hoan toan 5 mol B

Nhu vy trong x mol A ¢6 0,6x mol O, vi 0,4x mol O, —» Téng s6 mol
nguyén tr O 1a : (0,6x.2) + (0,4x.3) = 2,4x (mol)

Tt PT (1, 2, 3, 4) — Nhan xét :

+ S6 mol nguyén tir O ciia A biing s6 mol phan tir H, cha B

+ S6 mol nguyén tir O clia A bang s6 mol phan tir CO cua B

—» Téng s6 mol nguyén tir O ciia A béng téng s6 mol phan tir chia H1 va
COcua B. :

=JAx =5 =% =208
— S6 mol A cin d6t chdy hoan toan 1 mol B 1a 2,08/5 = 0,416 (mol)



Bai 43. Luu huynh

bé bai
1. C4u hinh electron nguyén tr nao cta hru huynh ¢ trang thai kich thich ?
A. 1s* 2¢% 2p° 357 3p
B. 1s* 2s* 2p*
C. 1s® 2% 2p° 3s* 3p* 3d'
D. 1s®2¢° 2p°3s* 3p°
2. Ta cé thé du dodn sif thay ddi nhur thé nao vé khdi lugng riéng, vé thé
tich khi gir nguyén luu huynh don ta (Sp) vai ngay o nhiét dé phong ?
3. Haiy viét nhitg phuong trinh héa hoc biéu dién su bién déi s6 oxi hoa
cua nguyén té lvu huynh theo so dé sau :

Py Wt i Dot g, o
4. Pun nong mot hén hop bot gom 2,97g Al va 4,08 g S trong moi truong
kin khéng cé khong khi dugc san phidm 1a hén hop rin A. Ngam A trong
dung dich HCI du, thu duoc hén hop khi B.
a) Hay viét cdc phuong trinh héa hoc.
b) Xdc dinh thanh phan dinh tinh va khéi luong cdc chat trong hdn hgp A.
¢) Xéc dinh thanh phén dinh tinh vA thé tich cdc chat trong hén hop khi B
o dktc.

Bai giai
1. PapdnC.

2. O nhiét d6 phong c6 su chuyén héa tir S, — S Vi vy khi giir Sﬁ vai

B
ngay ¢ nhiét do phong thi :

+ Khéi lugng riéng cua lvu huynh tang din

+ Theé tich cha luu huynh gidm.

3. Céc phuong trinh héa hoc :

4]

S 4 Hy iy HS? (1)
o i
IH,S?+ 0, ——3 28+ 2H,0 (2) ~
tl'.'n . '}'4 : .
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+4
SO,+Br, +2H,0 ——— 2HBr+H,50, (4)

4. Taco
a) Cac phuong trinh héa hoc xay ra :

2Al + 38 5 ALS, (1)
2Al + 6HCI — 2AICI, + 3H, (2)
ALS; + 6HCl —-2AICI, + 3H,S (3)
2,97 4,08
b) Ny =—2;}-=0,ll {mol); ng = & =0,12759 (mol)

|

Theo PT (1) : nyyp = 7 N = 0,085 (mol)

= Naoyary = 0,11 - 0,085 = 0,025 (mol)
D gy - 0:025(mol)
— Hén hop A gdém: :
PAE My, :9’-%?5— =(),0425(mo!)
Vay Iomy = 0,02527 = 01675 (g)
=0,0425.150 = 6,375 (g)

My s,

3 n, :1,5.0,025 =0,0375(mol)
¢) HénhopkhiB:{
Ny o :0,1275(mol)

V, =0,0375.22,4=0,84 (lit)
M
Vii.s =0,1275.22,4 = 2,856 (lit)

Bai 44. Hidro sunfua

Pé bai
1. Cho phan img héa hoc :
H,S + 4Cl, + 4H,0 — H,S0, + 8HCI

Cau nao dién (& ding tinh chit cia cdc chit phan ing ?
A. H,S la chit oxi héa, Cl, 1a chat khu
B. H,S la chét khir, Cl, 1a chat oxi hoa ;
C. Cl, 1a chat oxi héa, H,0 1 chat khir;
D. Cl, 1a chat oxi héa, H,S la chat khir.
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2. Bac tiép xuc vdi khong khi ¢6 H,S bi bién déi thanh Ag,S mau den :

4Ag + 2H,S + O, —» 2Ag,S + 2H,0

Can nao dién ta dang tinh chit clia cdc chit phan tng :

A. Ag la chét oxi hoa, H,S 1a chat khir ;

B. H,S la chat khtt, O, 1a chét oxi héa ;

C. Ag la chét khur, O, 1a chét oxi héa ;

D. H,S vira la chat oxi héa, vira 1a chit khir, con Ag la chit khir.

3. Din khi H,S di qua dung dich KMnO, va H,SO, nhin thdy mau tim cta
dung dich chuyén sang khéng mau va van duc mau vang. Hay :

a) Giai thich hién tugng quan sdt duoc

b) Viét phuong trinh héa hoc biéu dién phan ting.

¢) Cho biét vai tro cic chat phan ing H,S va KMnO,.

4. Co6 4 dung dich loang cua cidc mudi NaCl, KNO,, Pb(NO,),, CuSO,. Hay
cho biét ¢6 hién tuong gi xay ra va giai thich khi cho :

a) Dung dich Na,S vao méi dung dich muéi trén
b) Khi H,S di vao m6i dung dich muéi trén.

5. Cho hén hop FeS va Fe tic dung véi dung dich HCl (du), thu duoc
2,464 1it hén hop khi & dktc. Dén hén hop khi nay di qua dung dich
Pb(NO,), (du), sinh ra 23,9 g két tia mau den.

a) Vi€t cac phuong trinh héa hoc xay ra.

b) Hon hop khi thu duge gém nhimg khi ndo ? Tinh ti 1¢ s6 mol cic khi

trong hén hop.

c} Tinh thanh phén phén trim theo khéi luong chia hén hop rdn ban ddu,

1. PédpéanD.

2. bipanC.

3. a) Ta thdy hién tuong :

+ Dung dich mit mau tim do KMnO, (mau tim), chuyén thanh MnSO,
(khong mau).
+ Dung dich van duc, ¢6 mau vang do tao lvu huynh khong tan trong nudc.
b) Phuong trinh héa hoc :
5H,S + 2KMnO, + 3H,S0, -—«)'?MnSO + K,SO, + 58 + 8H,0
¢) H,S déng vai tro chat khir
KMnO, déng vai tro chét oxi héa.
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4. Tacé bang sau :

M E;{Ta‘ e \ac1 | KNO, | PbNO,), CuSO,

a) Cho Na,S Khong Khong { den + den, mit mau xanh

b) Cho H,S Khong Khoéng !l den | ! den, dd m4t mau xanh
Giai thich: '

O ciu a) tac6 : Do xay ra cic phuong trinh héa hoc
Pb(NO,),(dd) + Na,S(dd) — PbS{ + 2NaNOQ, (dd)
den

CuSO, (dd) + Na,S(dd) — CuS! + Na,SO, (dd) (1am mat mau
xanh).

Mau xanh den
O cau b) ta ¢6 : Céc phurong trinh héa hoc :
Pb(NO,),(dd) + H,S(k) — PbS!{ + 2HNO,(dd)

den
CuSO,(dd) + H,S(k) — CuSi+H,S0,(dd)
dung dich xanh den B
5 Tacd
a) C:!c phuong trinh héa hoc :
FeS + 2HCl — FeCl, + H,ST . (D
Fe + 2HCl — FeCl, + H,T 2)
H,S + Pb(NO,), - PbS; + 2HNO, (3)
b) Hén hop khi thu dugc gébm : H,S, H,
Nppg = 2;99 0,1 (mol)

Theo PT (3) : n, g = s =0,1 (mol)

> Ngsnritn = S5 = 0,11 (mol)

m, =0,11-0,1=0,01 (mol)

n
Tota: e W g
n, 0,01

2

¢) TheoPT(1) : n.g=n, =0, (mol)—>m,=88.0,1=88 ()
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Theo PT(2) : n, =n, =0,01 (mol)—m, =56.0,01=0,56 (g)

H

G%FeS = —— 0 100% = 94%
(8.8 +0,56)
® 0,56
%Fe = ——>—— 100% = 6%
(8,8 +0,56)

Bai 45. Hop chat ¢6 oxi cua luvu huynh

bé bai
1. Lwu huynh dioxit c6 thé tham gia-nhitng phéan tng sau :
S0, + Br, + 2H,0 — 2HBr + H,S0, (1)
2H.S + SO, — 35 + 2H,0 (2)
Cau nao sau diy dién ta khong ditng tinh chat cua cdc chat trong nhimg
phan dng trén?
A) phan iing (1) : SO, la cht khu, Br, i chit oxi héa.
B) phan iing (2) : SO, la chét oxi héa, Br, la chit khir.
C) phan img (2) : SO, vira [a chit khir, vira chat oxi hoa.
D) phan dng (1) : Br, 1 chat oxi héa, phan ing (2): H,S 1a chét khir.
2. Hay ghép cap chat va tinh chdt ca chat sao cho phii hop :

Chat Tinh chit cta chat
A S a) c6 tinh oxi héa
B. SO, b) ¢6 tinh khir
C. H,S ¢) cé tinh oxi héa va tinh khir
D. H,S0, d) khong c6 tinh oxi héa va tinh khir

e) Chat khi, cé tinh oxi héa va tinh khir
3. Hay chon hé s6 diing ciia chdt oxi hda va clia chat khir trong phan tng sau ;
H,0,+ KMnO, + H,S0, - MnSO, + K,SO, + O, + 8H,O
A.3vas C.2va$
B.5va2 - D.5va3
4. Hiy lap bang so sdnh nhimmg tinh chat giéng nhau, khdc nhau giita hai
hop chat cha lwu huynh 14 hidro sunfua va lwu huynh dioxit vé :
a)  Nhimg tinh chét vit Ii.
b)  Nhitng tinh chét hoa hoc, giai thich v chimg minh bang nhitmg phuong
trinh hoa hoc.
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5. Hay lap cic phuong trinh hoa hoc sau va cho biét vai tro cia cic chit
tham gia phan img :

a) SO, + Fe,(S0,); + H,0 — H,S0, + FeSO,

b) SO, + K,Cr,0, + H,50, — K,SO, + Cr,(S0,); + H,O

c)H,S+Cl, » S+ HCl

d) H.S + 8O, - S+ H,0

e) SO, + Br, + H,0 — HBr + H,S0,
6. Cho cédc dung dich khong mau : NaCl, K,CO,, Na,S0,, HCl, Ba(NO,),.
Hay phan biét cdc dung dich di cho bang phuong phdp héa hoc ma khong
ding thém héa chét nao khdc lam thuéc thir. Viét cdc phuong trinh hoa hoc
xay ra, néu co.

7. a) Axit sunfuric dac duoe dung 1am khé nhimg khi 4m, hiy ldy 1 thi du.

Bai
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C6é mot s6 khi 4m khong duoc 1am kho biing axit sunfuric dac hdy 1dy 1 thi
du. Visao ?

b) Axit sunfuric dic cé thé bién nhiéu hop chit hitu co thanh than, dugc
goi 1a su héa than. Ly thi du vé su hda than cia cia glucozo, saccarozo.
Viét so d6 phan tng. |

c) Su lam kho va sur héa than néi trén khac nhau nhu thé nao ?

8. C6 nhimng chat, trong phan ting héa hoc nay ching la chat khir, nhung
trong phan ting khdc ching 1a chit oxi héa. Hay viét phuong trinh hoa hoc
minh hoa nhan dinh trén cho nhimng trudng hop sau :

a) Axit; b) Oxit bazo; c¢) Oxit axit; d) Mudi: e) Pon chat.

9. C6 100 ml H,S0, 98%, khi luong riéng 1a 1,84 g/ml. Ngudi ta mu6n
pha lodng thé tich H,SO, trén thanh dung dich H,SO, 20%.

a) Tinh thé tich nu6c cén diing dé pha loing.

b) Cdch pha lodng phai ti€n hanh nhu thé nao ?

10. Hén hop rén X gém c6 Na,SO,, NaHSO, va Na,SO,. Cho 28,56 g X tic
dung véi dung dich H,SO, loang, du. Khi SO; sinh ra lam mat mau hoan
toan 675 cm’ dung dich brom 0,2M. Mt khic 7,14 g X tac dung vira du véi
21,6 cm’ dung dich KOH 0,125M.

a) Vi€t phuong trinh héa hoc xay ra.
b) Tinh thanh phan phén tram cdc chat trong hén hop X.

giai
1. PapanC.
2. Dapan:



A ghépc B ghépe
Cghépb D ghépd
Pap an C.
Taco ;
a} + Giong nhau : H,S va SO, déu 1a nhitng chat khi khong mau nang hon
khong khi va déu la khi doc
+ Khdic nhau :

-, L

H.S thi :
- C6 mui trimg thoi
- Héa long o -60°C, héa ran ¢ -86°C
- Tan it trong nudc

SO, thi:

- Mui hac
- Hoéa long ¢-10°C
- Tan nhiéu trong nudc
+4
Thidu: SO, +H,S° — 35"+ 2H,0

b) + Giong nhau : H,S va SO, déu 1a nhitng chdt khi ¢6 tinh khir manh
Thi du : 2H,8* + 0%, = 2H,07 + 28’

IS0, 0 2Ty 50,

ot +7 + #2
550, + 2KMnO, + H,0 —» K, S50, + 2MnSO, + 2H,S0,
+ Khéc nhau : Ngoai tinh khir ra SO, con la chat oxi héa

-2 0

od
Thidu: SO, +H,S —»35+2H,0
5. Hoan thanh phuong trinh héa hoc :

2) SO, + Fe:(S0,), + H,0 - H, SO, + FeSO,
x| 8% -2e= 5%
x| 2Fe*® +2.1e =2Fe™
SO, + Fe,(SO,); + 2H,0 —»  2H,S0, 4+ 2FeSO,
c. khir  c. oxihoéa

+44 +6 +6 +3
b) SO, +K,Cr20,+ H,80, > K, SO, +Cr,(50,), + H,0
3X
1x

§"-2e=5"

2Cr** +2,3e=2C:"
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380,+ K,Cr,0, + H,SO, - K,S0, + Cry(S0,), + H,0
c.khir  c. oxi héa
c) H353-+ ClI° - $° + HOI'
T 2% 5% 285
x| 201° +2.2e =201
HS + Cl, » S +2HC
c. khir c. oxi héa
d) st.z + S*"'O2 - 5"+ H,O
2X | §7-2e=8°
1% | S™+4e=5°
2H,S + SO, - 3S+2H,0
c. khr c. oxi hoa

+4 0 -1 +
e) SO, +Br, + H,O » HBr+ H, S0,
X | §*-2e=5"
x| Br,’+2e=2Br"
SO, + Br, + 2H,0 - 2HBr + H,S0,
c. khir c. oxi héa
6. Ta c6 bang sau :

NaCl | K,CO, | Na,SO, HCl Ba(NO,), Két luan
NaCl Khoéng hién
tuong
K,CO, Khi, T | Kéttha | Khi, két tia
Na,SO, T I Keét tia Két tha
HCT Khi, 1 Khi
Ba(NO,), Két toa | Két tha 2 Két taa
Nhéan xét : -

+ O dung dich ndo khéng cé hién tuong gi thi d6 1a dung dich NaCl

"+ O dung dich ndo c6 1 trudng hop thodt khi va 1 trudng hop ket tha Ii
dung dich K,CO,
PTPU : K,CO, + 2HCl — 2KC1 + H,0 + CO,T (1)
K,CO, + Ba(NQ,), - 2KNO, + BaCO,{ (2)
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+ G dung dich nao ¢6 | trudmg hop két thia 13 dung dich Na,SO,

Na,SO, + Ba(NQ,), = 2NaNO, + BaSO, 3
+ O dung dich nio ¢6 | trudng hop thodt khi 1a dung dich HCI
K,CO, + 2HCI — 2KCl + H,0 + CO,T ()

+0 dung dich nao c6 2 trudng hop két taa la dung dich Ba(NO,),
—» Khi d6 x4y ra phuong trinh héa hoc (2) va (3).
7. a6
a) Thi du axit sunfuric dic 1am khé duoc khi CO,, khong 1am khoé duge khi
H,S (do chit nay co6 tinh khi).
b) CH,,0, HS0«®) . 6C+6H,0
glucozo
C.H,0,, —T:89®) ; 12C + (1H,0
c) Su lam kho : Chat dugc 1am kho khong thay d6i, con su hoa than, chat
dugc 1am kho bi thay déi, bién thanh céc chat khéc trong d6 c6 C.
8. Tacé
a) Thi du : H,S0,
H,S0, + 2H,S — 35S + 3H,0
Chit oxi héa
5H,S0, + 2KMnQO, — 2MnS0, + K,SO, + 2H,S0, + 3H.O
chat khir
b) Thi du : FeO
FeO + 4HNO, — Fe(NO,}, + NO, + 2H,0
Chat khir '
FeO + CO — Fe + CO,
Chdt oxi héa
¢) Oxit axit
Thi du : SO,
SO, + 2H,S — 35+ 2H,0
Chat oxi hoa
580, + 2ZKMnO, + 2H,0 — K,S0, + 2MnSO, + 2 H,S0,
chit khy '
d) Muéi : Thi du : FeCl,
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2FeCl, + Cl, — 2FeCl,
chat khir  chdt oxi hoa
3FeCl, + 2Al - 3Fe + 2AIlC],
Chét oxi héa chat khir
e) Pon chat
Thidu:S
S + Al = ALS,
c.oxh
S + 3F, - SF,
c.khiur
9. Giai
a) Goi my o cdn pha loang la x khi do ta c6
2

100.1,84.0,98
il 100% = 20%
(100.1,84) + x

18032 =20x + 3680

X=My o =717,6(g)
ma dH?o-——l(g/ml) —> VH20 =717,6 (ml)
Vay thé tich nuée cin ding dé pha lodng la 717,6 (ml)
b) Quy tic pha lodng*axit H,SO, dam dic 12 sau khi déd xdc dinh thé tich -
H,O cén dung dé pha lodng lugng thé tich H,SO, ddm dac ban ddu, ta
cho chay tir tir H,SO, dam déc vao nudc.
Khong duge lam nguoc lai tic 1a cho nuée vao axit H,SO, ddm dac. Vi
phan tmg xdy ra manh, toa nhiét axit H,SO, ban tung toé gay nguy hiém.
11. Hén hop 28,56g rdn X gbém :
' Na,S0, : x (mol)
NaHSO, :y (mol)
Na,SO, : z (mol)

= 126x + 104y + 1427 = 28,56 (*)
a) Céc phuong trinh héa hoc xdy ra :

Na,S0, + H.SO, — Na,80, + SO,T + H,0 (1)
2NaHSO, + H.SO, — Na,S0, + 2S0,T + 2H,0 (2)
SO, + Br, + 2H,0 — 2HBr + H,S0, (3)
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b) Theo PT (3): ngr, = Ngp, = 0675.02 = 0,135(mol)

= x +y=0,135(2%)
Mait khdc cho 7,14g X = 4.X g ban ddu tic dung vira da véi 21,6 cm’

KOH 0,125M
= o= 21,6.10%20,125 =2.7.10°
Pipu : 2NaHSO, +2KOH -3 Na.S0, + K,SO, + 2H,0 (4)

y/4(mol}  y/4(mol)
= y/4=27.10" =y=00108 (3*%)
T (", 2% 3% Dx=012582
y =0,0108
z=0,083

= % khoi luong Na.SO, = 0_1343_1_26'100% =54 8%

bt

= % khéi lugng NaHSO, = ¢ 0108 1931%% _ 5 g3,

ALy PR

= % khoi lugng Na,50,=41,27%.

Bai 46. Luyén tap chuong 6

be bai
1. Chait ndo vira cé tinh oxi hda, vira cé tinh khtr ? Chon dép dn diing.
A. 0O, B. H,SO,
C.H,S D. H,0,

2. Cau néo sau day khong dién ta ding tinh chat cua cdc chdt ?
A. O, va O, ciing c6 tinh oxi héa, nhung O, ¢6 tinh oxi héa manh hon.
B. H,0 va H,0, cling ¢6 tinh oxi héa, nhung H,0 ¢é tinh oxi héa yéu hon.
C. H,SO, va H,S0, cing c6 tinh oxi héa, nlimg H,SO, c6 tinh oxi hoa
manh hon.
D. H,S va H,S0, ciing ¢6 tinh oxi héa, nlimg H,S ¢6 tinh oxi héa yéu hon.
3. Axit sunfuric tham gia phan (ing vdi cdc chat, tuy thude vao nhimng diéu
kién cha phan ing (néng do cla axit, nhiét do cta phan ting, mic do
hoat d¢ cuia chdt khir), c6 nhimg phan ting héa hoc :
H,SO,+HI —» I, + H,S+ H,O
H,SO, + HBr — Br, + SO, + H,O
H,SO, + Fe — Fe,(S0,), + SO, + H,0
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H,SO, + Zn — ZnSO, + SO, + H,O

H,SO, + Zn -» ZnS0O, + S+ H,O

H,S0,+ Zn — ZnS0O, + H,S + H,0
a) Hay cho bi€t s6 oxi héa clia nhilng nguyén t6 nao thay déi v thay
déi nhu thé nio ?
b) Lap phuong trinh héa hoc cia nhiing phan ng trén.
c)  Cho biét vai trd cha nhiing chét tham gia cdc phin ng oxi héa -
khir trén.

4, Nhitng dung cu bdng bac hodc dong s€ chuyén thanh mau den trong
khéng khi hay trong nudc ¢6 chita hidro sunfua, 1a do mét 16p mudi
sunfua kim loai c6 méu den theo cdc phan tmg héa hoc sau :

Ag+H,5+0, - Ag,S+H,0
Cu+H,S+0, -»CuS+H,0O
a) Xdc dinh s0 oxi héa clia nhitng nguyén t6 tham gia phan itng oxi héa -
kht. :
b) Lap phuong trinh héa hoc cia nhitng phan ting trén.
¢) Cho biét vai trd ciia nhitng chét tham gia phan @ing oxi héa-khur.

5. Néu dot Mg trong khong khi ré1 dua vao binh dung khi luu huynh
dioxit, nhan thdy cd hai chit bot duge sinh ra : bot A mau tring va bot
B mau vang. Bot B khong tdc dung vdi dung dich axit sunfuric lodng,
nhung chdy duge trong khong khi, sinh ra khi C lam mat mau dung
dich kali pemenganat.

a) Hay cho biét tén cdc chét A, B, C va gidi thich cho su khéng dinh nay.
b) Viét tit ca cdc phuong trinh héa hoc xay ra.
6. Trong phong thi nghiém, ngudi ta ¢ thé diéu ché khi clo bang nhiing
phan ing sau :
a) Dung MnQO, oxi héa dung dich HCI dac.
b) Diing KMnO, oxi héa dung dich HCI dac.
¢) Dung H,SO, dac tic dung vdi hdn hgp NaCl va MnO,.
Hay viét cdc phuong trinh hda hoc xay ra.
7. Nhitng hidro halogenua nio cé thé diéu ché duogc khi cho axit sunfuric
dic tac dung ldn lugt véi cdc mudi :
a) Natri florua; b) Natri clorua ; c¢) Natri bromua ; d) Natri iotua.
Giai thich va viét phuong trinh héa hoc xay ra.
8. Mot binh kin dung oxi & t°C c6 4p suat P, (atm), sau khi phéag tia lira
dién dé chuyén oxi thanh ozon; binh dugc dua vé nhiét d6 ban ddv, dp suit
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khi trong binh lic nay la P Ti¢p tuc din khi trong binh di qua dung dich Kl
{d), thu duoc dung dich A va 2.284¥ Lt khi (dktc).

a) Tinh hi¢u suat cus qud trinh ozon héa. Biét ring dé trung hoa dung
dich A can dang 150 mi dung dich H,50, 0,08M.
b) Tinh P, theo P
9. Olcum la gi ?
a) Hiy xdc dinh cong thiic cua oleum A, biét rang sau khi hoa tan 3,38g
A vao nude, ngudi ta phai ding 800 ml dung dich KOH 0,1M dé trung
hoa dung dich A~

b)Cin hoa tan bao nhi¢u gam oleum A vao 200g nudc dé duge dung
dich H,S0, 10% ?

10. Nung 81,95 g hén hop géom KCl. KNO, va KCIO, dén khi khéi luong
khéng d6i. San phiam khi sinh ra tic dung véi hidro, thu duoc 14,4 g
H,O. San phidm rin sinh ra dugc hoa tan trong nudce r6i xtr 1i dung dich
bang dung dich AgNO., sinh ra 100,45 g AgCl két tha.

a) Viét ciac phuong trinh héa hoc xay ra.
by Xic dinh khéi lugng méi mudi trong hén hop ban dau.

Bai giai
l. Piapdn D
2. Déapin D
3. Tacé cic phan ing sau :
+6 -1 0 =2
a) H,SO,+HI — I, + H,S + H.O
1x | 8 +8e 8"
4x| 21 '-2e—>21°
H,S0, + 8HI - 4,+H.5+4H,0
c. oxh c. khir

+b -~ 1]
b) H,SO, + HBr — Br, + SO, + H,O

1] 2
1% 8 +2¢-58
1%

| I
2Br -2¢ - 2Br:

H,SO,+ 2HBr - Br.+ S0, +2H,0
c. oxh ¢. khir
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il + 41 4
¢) Fe+H,SO, - Fe,(SO,),+ SO, + H,0
3x| S* +2e —» S"
% | 2Fe® -~2.3¢ —» 2Fe"

6H,S0, +2Fe — Fe,(SO,); + 350, + H,0
c.oxh c. khif

0 2 +2 +4
d) Zn+H,SO, -» ZnSO,+ SO, + H,0
3x | $* +2e —»S"
1% | Zn® -2e -» Zn™

2H.SO, + Zn — ZnSO,+ S0, +H,0
¢. oxh c. khtr

40 0 +2 O
e) H,SO, + Zn - ZnSO,+S +H,0
Ix | §°+6e —S°
9
3x | Zn° -2e > Zn"

4H,S0, + 3Zn —» 3ZnSO, +S + H,0
c. oxh c. khur

+2

f H2§04 ¥ Zn ZnSO, + ng + H,0
IX | 8% +8¢ > 8~
4x| Zn° -2e - Zn*’
5H,S0, + 4Zn — 4ZnSO, + H,S + 4H,0O

4.
0 -2 +1 =1

a) Ag+H,S +0,— Ag,S + H,0
-Zx 2Ag° -2e —» 2Ag™

Ix

0 3
024 2.2e 520

4Ag + 2H,S+ O, » 2Ag, S+ 2H,0

c. khr c. oxh

0 =2 +3 -2
b) Cu+H,S +0,— CuS + H,0

7% | Cu’-2e - Cu”

1x

0
0;+2.2e — 207
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2Cu + 2H,S + O, —» 2CuS + 2H,0
c.khtr c.oxh
B
a) Tén cac chat A : 1a MgO; Bla§; ClaSO,
b) Cic phuong trinh héa hoc :
Khi dot Mg trong khong khi c6 thé xay ra ba phan mg héa hoc sau:
o
IMg(r) + Oy(K) ———> 2MgO(r)
o
IMg(r) + No(k) — 5 Mg,N, (1)

2Mg(r) + CO,(k) —t—o—)r 2MgO(r) + C(r)

Q
S(r) + O4(k) — SO, (k).

6. Trong phong thi nghiém ngudi ta ¢6 thé diéu ché khi clo bing nhiing
phan img sau: |

a) MnO, + 4HCl(dic) — MnCl, + Cl, + H,0

b) 2KMnO, + 16HCl —» 2KCl + 2MnCl, + 5CI, + 8H,0

¢) 2H,S0,(dac) + 2NaCl + MnO, - MnSO, + Cl, + Na,SO, + 2H,0
71

a) 2NaF + H,S0,(dic) —> Na,SO, + 2HF

b) 2NaCl + H,S0,(dic) — Na,SO, + 2HCl

c¢) 2NaBr + H,S0,(déic) — Na,SO, + 2HBr

d) 2Nal + H,S50,(dac) — Na,SO, + 2HI

8.
a) Pipur: 30, - 20, (1)
O,+2KI+H,0-5>2KOH+1,+0, (2)
2KOH + H,S0,— K,SO, + 2H,0 (3)

Theo dé bai va theo pt(2) :
= M thudue Mo~ Do, (0pt2)+ n,, (du)
_ 2,2848
22,4
Ma n =(0,08. 0,15 = 0,012 (mol)

H,80,

= (0,102 (mol)
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Theo ptpu (3) : nyy =20 T T 20012 =0,024 (mol)

_ I ;
Theo ptpu (2) : g = = Ngon = 0,012 (mol) = n,, (Opt 2)

—

Theo ptpu (1) : n, = l.ﬁnu_ = 1,5.0,012 =0,018 (mol)

=» Téng s6 mol oxi ban diu, e = 0018 +0,102 -0,012 = 0,108 (mol)

— H = 0018:100% 16 67,
0.108
oy P _ 0108

P, 0.102
9. Oleum la dung dich axit H.SO,(dac) 98% hip thu nSO. — oleum
H,S0,(dac) + nSO, — H,80,.n50,
a) Phuong trinh héa hoc :
2KOH + H,S0,—» K,SO, + 2H,0 (1)
Theo dé bai : ngg, = 0,8.0,1 = 0,08 (mol)

= P, >~ 0,944P,

Theopt(l): n,

2504

=-;- Mo = 0,5.0.08 = 0,04 (mol)
Khi hoa tan oleum vao nudc ta ¢6 phuong trinh :
H,S0,.nSO, +nH,0 — (n+1) H,S0, (2)
Theo dé bai va theo pt(2) ta c6 :
- (98 +80n).0,04=338.n+1) — n=3.
Viy cong thitc cua oleum la : H,50,.3S0,
b) Dt s6 mol H,S0,.350, la x thi khéi lugng dung dich 1a (338x + 200) gam
98 x 4x 10

S6 gam axit H,S0, 1a 98.4x; Nong do cta dung dich axit = -
338x+200 100

S6 gam oleum = 338x ~18,87 (gam)
10. Goi s6 mol KCI, KNO,, KCIO, lan lugt la x, y, z.
Theo ddu bai taco pt : 74,5x + 101y + 122,52 = 81,95 (%)

Céc ptpu : KCl - KCl (1)
x(mol) x(mol)

KNO, ——— KNO, + 120, .  (2)
y(mol) 0,5y(mol)



KOO, ~L58 BI04 3270 (3)

z(mol} I.5z(mol)
O 4 2% -3 2O (4)
(0,5v+1.52) 2(0,5y+1,57)
Theodébdi: n =14 _ (g _2(05y+1.52)
o 18

= 0,5y + 0,52 = 0.4 (2%)
San pham ran gom KCI @ (x + y) mol, KNO, : y (mol). Cho tic dung vdi dd
AgNO,
KCl + AgNO, - AgClv + KNO,  (5)
{(x+z)mol (x+z)mol

S 0,45
Theo dé bai: ,, _ ‘%%, =07

=>x+y=07 (3%
Kéthop (*2*3¥)vagiaihé ptbaan =>x=0,5;y=0,2;z=0,2
Viy =0,5.74,5 = 37,25 (g)
=0,2.102 = 20,2 (g)

Mgy

MKNO,

m.,. =021225=245(g).

KOy

C. MOT SO THONG TIN BO SUNG
A.L.LAVOADIE. Thuyét oxi hod. Su cai td hoa hoc

AL Lavoadie (Antoine Lawrent Lavoisier), 1745-1794, la nha hod hoc ndi tiéng
ciia Phdp & thé' ki 18. Ong hoc tidp nhiéu khoa hoc te nhién, dic biét 1 vt li va trong
nghién cin khoa hoe di sau vao hod hoe, thé hién nhiéu tai nang ngay khi con tre, nam
21 tuoi dicge thudng huy chiong vang ciia Vién Han Ldam khoa hoe Pari trong mér
cuic thi vai deé 1ai "Tim pincong phdap 16t :'whci'.' dé thip sdang diimyg phdé ciia mot thanh
phé'lom”. Lavoadie la mét uy vién trong ban thdn thué ctia nha vua, dé ia mot 16 chitc
thu thue gidn tiep. Ong rdt gidu, xay ding mor phong thi nghiém riéng duge trang bi
rat ddy di. Ong 6 ké hoach thoi gian nghiém ngdt timy ngay danh cho khoa hoc. Ong
16 chiee chu dio cde thi nghiém, can do chinh xdc, ghi s6 liéw nghiém chinh, «é ba
Lavoadie lam céng tdc vién va thw ki riéng ¢hi chép day di (ba khong ¢6 con). Vao

cudi nam 1774 va dau nam 1775 sau nhiéu thi nghiém vé dot chay cde chat nung kim
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loai, vé ho hap, ong lam thi nghiém tdach thuy ngdan oxit thanh thuy ngan va moét khi
mai réi thie cde tinh chdt hod hoc ddc tring cua né. '

Thding 411775, éng doc bao cdo trude Vién Han Lam khoa hoc Pari "Ludn van vé
ban chdt cia chat két hop vor kim loai khi nung néng va lam tang khoi lugng ciia
chitng". Truce day Lavoadie ciing tin thuyér nhién 16, véi ty tdch dan ra. (jng khéing
dinh rang s tang khov lwomg cria kim loai ditoc nung hdang khéi liwgng cia khong khi
giam di, nhie vay khong phdi la chdr lita thay mét chdr bén ngoai nao khi két hop voi
kim loai ma chinh la khong khi. Khong khi khong phdi la mét vért thé don gidn ma la
mot hon hop mét 56 khi 6 tinh chat khéc nhau.

Ndam 1777, éng cong b6 két qud phan tich khéng khi bdang thuy ngdn nung néng,
két ludn rang khéng khi gom hai khi, mot khi tho dwge sau duge goi 1a oxi va mér khi
khong tho dwoe - san dwee goi la azot (tr chit Latinh ¢6 nghia la khéng duy tri s
song). Lavoadié dét tén oxi véi y nghia la nguyén 16 sirk ra oxit vi éng cd quan niém
sai ldm la cit ¢6 oxi trong qud trinh chday ma vat thé nao ciing tao thanh oxit. Nam
1783, Lavoadié xdc dinh dugce thanh phan cia nudc la hidro va oxi.

Ném 1785, Lavoadié doc mét bdo cdo cong khai eong kich kich liét thuyét nhién 16"
"Cdc nha hod hoc dd sit dung nhién 16" nhie mor nguyén 16 mo hé..., khong dicoc dinh
nghiu mot cdch chinh xde, do dé c6 thé' sit dung tuy tién cho moi cdch gidi thich ma ho
mudn, ... Qud thie, dé chinh la thdn Prétéut luén luén thay doi vé mdt ciia minh"

Roi 6ng phdt trién thuyét oxi hod cia minh la thuyét vé vai tré ctia oxi trong cde qud
trinh oxi hod. Cdn cit vao vai tro cia nguyén 16 oxi trong sy nung kim loai hodc nung
gudng kim loai, thi si tdch voi nhién 1 trd thanh s két hap véi oxi va sit két hop nhién
16’ trd thanh sie tdach oxi! Cde biéu thie (2) va (3) bay gicr dige hiéu diing nhi sau:

St + oxi —™E_y st oxit

hung

Sdt oxit + cachon —2£_5 it + cachon oxit

Cdc kim logi. lhwu huynh, photpho va nhitng don chdt khde da bi thuyét nhién 16
xem la hop chdt bdy gio, thdt ra la nhitng dom chdt, con cac oxit kim loai, khi sunfuro
SO,, axit sunfuric H .80, khéng con la don chdt ma la nhitng hop chat.

Ndam 1787, Lavoadié cho in sdch "Phuong phap vé danh phdp hod hoc" ¢6 sit
cong rdc cua ha nha hod hoc Phap c6 tén tudi la G.doMoovo, C.L.Bectolé, AF .do
Fudccroa. |

Trong danh phdp hod hoc nhom mdy nha hod hoc trinh bay mét hé thong thudt

ngit hod hoc ddu tién hop 1i va khoa hoc. Trude dé méi nha hod hoc thuomg ding hé
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théang rieng cua minh, bay gio thi cé mgr hé thong miat, chung, dwa trén nhitng nguveén
tac togic. Thi du, theo tén goi ctia hop chét ¢6 thé xdac dinh cdc nguyén 9 da hod hop
vor ihaw: canxi oxit dicoe cau tao e Ca va O, natri clorua tit Na va Cl. Mot hé thong
tién 10 va hau 16 ditoe dica ra dé biéu dién t 1é cdae nguyén 16 trong thanh phan cta
chai: cachon dioxit giau oxi hon cachon monooxit, kaliclorat 6 nhiéw oxi hon
kaliclorit, kalipeclorat ¢6 nhiéw oxi hon cd eon kaliclorna thi khong ¢é oxi.

Nam 1789, Lavoadié cho in sdch "Khdi fudn vé hod hoc" dicge "trinh bay theo mot
trdt 1 mot diea vao rhitng phat minh hién dai”. Trong cong trink nay ong hé thong hod
nhing kién thiee tich luy d.r(rg'r thoi bdy gié vé hod hoc, trinh bay bdang mot ngén ngir
gidn di, dé hiéu, minh hoa bdng nhiéu hinh vé dep, chinh xdc do ba Lavoadié vé.

Trong bdng phdan logi cdc chdt, Lavoadié chia ching lam hai loai chdt don gian va
phitc tap, hdnyg céde chdt don gian dige chia lam bon nhom: cde khi dom gian, cae phi
kim, cdc kim loai, cde "ddi”. Ong dd sai ldm coi dnh sdang va nhiét la hai nguyén 16, la
hai thiee thé vt chdr.

Thuyét oxi hod va sach khdai ludn vé hod hoc dén dan ¢6 tiéng vang lom ¢ Phdp réi
lan truyén sang cde niede ngodi nhie Dire, Ha Lan, Italia, Thuy Dién, Tdy Ban Nha, Bu
Lan,..roi sung dén mede Nga.

Porili, cudi don niinh, di cie sang My séng va tiép tue nghién cieu khoa hoc, ¢é lén
tiéng phan doi Lavoadié khéng trung thite, khang dinh ngiedi phét minh ra oxi la minh,
nam 1774. Ong da nhdéc lai rdng thang 10 éng da ké cho Lavoadié nghe la ong da tach
drege thuy ngdan oxit thanh khi mai va thuy ngan,

Trong sdch cia minh ndm 1789, Lavoadié 6 viét "lo lung” vé khi oxi "oxi la khi
ma chiing 161, dng Poriti, éng Silo va toi dd cing phdr hién ra gan nhw déng thoi”.
Chiing ta ngay nay ¢é thé dinh gid, Lavoadié khong phdi la nguei phdt hién ra oxi
déu tién, nhung la ngici €6 cong lom trong viéc khdng dinh dige bdn chat va y nghia

1o lom cria oxi.
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Chuong 7. TOC PO PHAN UNG VA CAN BANG HOA HOC

A.TOM TAT Li THUYET

Cic phan ing hoéa hoc xay ra nhanh, chdm rét khic nhau. C6 nhire g phidn img
hda hoc dién ra trong khodnh khic, nku phan itng nd ctia thudc siing, nhung c6 phan
tmg xdy ra trong hang triéu nim nhu phan ing tao thach nhi trong cic hang déng dd
voi vv...Biét duoe t6c do phan img héa hoc va cic y&u t6 anh hudmg, ¢6 thé diéu khién
phin tmg héa hoc theo chiéu c6 lgi cho con ngudi.
I. Khai niém ve toc do phan img

Téc dd phan img 1a do bién thién néng do cua mot trong cde chét phan dng
hoac sdn pham trong mét don vi thi gian.

Thi du NJO; — N:O4 + %03

Lic ddu, néng do clia N,O 13 2,33 mol/l, sau 184 gidy néng do con lai 132,08 mol/l.
Téc do trung binh cla phan ing tinh theo N,Oq la:

2,33-2,08
184
I1. Cac yéu to anh hudng dén toc do phan éng

V=

=],36mol/(1.s).

I. Anh hudmg clia ndng do

Khi tang néng do chat phan g, tdc dé phan (ng tang.
Thi du: Cho hai vién kém co kich thude nhu nhau vio hai 6ng nghiém. éng nghiém
thit nhéat théem 2ml dung dich axit HCl 1M, 6ng nghiém thi hai thém vas 2ml dung
dich HCI 0,1M. Quan sdt t6c dé thodt khi hidro & hai éng nghiém, thiy ring & &ng
nghiém thit nhét phin tmg héa hoc dién ra nhanh hon.
2. Anh hudng cuia dp sudl

Ap sufit anh hudng dén téc do phin ig c6 chit khi tham gia. Khi & suat tang,
néng do chat khi ting theo, nén t6c do phan ting ting theo.

Thi du: 2HI(k) — Hy(k)+ I.(k)
Téc d6 cha phdn ing s& tang 4 1dn néu dp sudt cha HI tang 2 14n.
3. Anh hudng ciia nhiét do

Khi ting nhiét do, tdc¢ d6 phin {ing ting.

Thi du: phan itmng CuO tic dung véi HCI dién ra chdm o nhi€t d¢ phong
Nhung khi dun néng, phan ing dién ra nhanh hon, mau xanh cta dung dich mudi
CuCl, xudt hién nhanh hon so véi khéng dun ndng.
4. Anh hudmg cla dién tich bé mat

D6i véi phan tmg héa hoc ¢é chét ran tham gia, khi tang dién tichbé mat, té
do phan tmg tang.
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Thi du: ldy hai c&c thity tinh dung CaCO, ¢6 khéi luong bing nhau. O c6c thir
nhat. CaCO, c6 kich thude 1én. O cée thit hai, CaCO, duge dap nho, ¢é kich thude nho,
hay dién tich b€ mat l6n hon. Thém dung dich axit HCl 1M vao hai coc, thdy ring t6c
do thoét khi CO, & c6c¢ thir hai nhanh hon céc thit nhit.

5. Anh hudng clia chit xic tic
Chdét xic tdc 1a chat 1am tang t6c d6é phan tng, nhung khong bi tiéu hao trong
phan Ung. '

Thi du: H,O, phan hiy chim & nhiét do thudng, theo phuong trinh héa hoc sau:

2H,0, — 2H,0 + 0,7

Nhung néu cho vao dung dich hidropeoxit mot it bot MnO, thi bot khi oxi s&
thoat ra nhanh hon. Khi két thic phan img, MnO, vin con nguyén ven. Viy MnO, la
chét xdc tac cho phan tmg phan huy H,0..

I11. Can bang héa hoc
. Phan img mot chiéu, phan ng thuan nghich va cin bing héa hoc

a. Phan tmg mot chiéu

Xét phan img: NaOH + HCl — NaCl + H,O
Kiém va axit phan tng véi nhau tao thanh mugi va nuée, nhung ciing trong nhitng diéu
kién d6, mu6i NaCl khéng phan img véi nuée H,O dé tao lai kiém va axit. Nhitng phan
img nhu vy goi 1a phan iing mot chiéu.

b. Phan tmg thudn nghich

Xét phan mg:

2HI(k)=—=H, (k) +1,(k)

Trong cung mot diéu kién, phan ting xay ra theo hai chiéu trdi nguge nhau.
Phan ing nhu thé goi la phan (ng thuén nghich.

c. Can bing héa hoc

Can bing héa hoc la trang thdi cta phan tng thuln nghich khi t6c d6 phan
irng thudn bang 18¢ d9 phan ung nghich.

2. Su chuyén dich can bing héa hoc
Thi du: xét phan img 2NOy(k) == N,O.(k); AH <0
(mau ndu do) (khéng mau)

Khi 1am lanh hén hop phan ing, mau niu d6 bi nhat di, chitng to trang thdi
cin bing héa hoc cla hé phan img da bi thay déi. Hién tuong d6 goi 13 su dich chuyén
can bing. '

Dinh nghia: su chuyén dich can bang héa hoc 12 su di chuyén tir trang thai

c¢an biing ndy sang trang thédi can béng khic do tic dong cila céc yéu t6 tir bén ngoai
1én can bang.

3. Cic yéu t6 anh hudng dén cin bing héa hoc
a. Anh hudng clia yéu 16 néng do

137



Khi ting hodc giam nodng dé cda mét chél trong can bing, thi cin bing bao gis
ciing dich chuyén theo chiéu 1am gidm tic dung ciia viéc tang hoic gidm néng do clia
chdt dé. L

Luwu y rAng néu hé cin bing ¢6 chilt ran tham gia thi viéc thém hay bdt chit rin
khong anh hudng dén su chuyén dich can bang.

b. Anh hudng ctia yéu t6 dp sudt

Khi tang hofic gidm dp suat chung clia hé ¢an bing, thi cin bing bao gid cling
dich chuyén theo chiéu 1im giam tdc dung cla viéc tang hodc giam dp sudt do.

c. Anh huéng ctia y&u 16 nhiét do

Khi ting nhiét d6 cin bing hoa hoc dich chuyén theo chiéu phin ng thu
nhiét, nghia Ia chiéu lam giam tdc dung cha viéc ting nhiét do va khi giam nhiét 4o,
can bang dich chuyén theo chiéu phan (ng toa nhiét, chiéu lam giam tdc dung cla viéc
giam nhiét do.

Két ludn: Ba yé&u t6 ndng do, dp sudt, nhiét do &nh hudng dén su chuyén dich
cn bing héa h{_)c'dé duge nha bdc hoc ngudi Phip Lo-sa-to-lie téng két thanh nguyén
Ii duge goi 1a nguyén Ii Lo-sa-to-lie nhu sau:

Mét phin dng thuan nghich dang & trang thdi cin bing khi chiu tic dong tir
bén ngoai nhu su bién déi ndng do, dp sudt, nhiét do s& chuyén dich cin biing theo
chiéu lam giam tac dong bén ngoai do.

d. Var trd xic téc

Chit xic tdc lam ting t6¢ d6 phan (ng thuin va phan ing nghich véi s6 14n
bing nhau, nén chit xtdc tdc khéng dnh hudng dén can bing héa hoc.

4. Y nghia ciia t6c d6 phan g va can bang héa hoc trong san xuét héa hoc

Cic nghién cifu Ji thuyét phin tng héa hoc la co s dé tdc dong theo chiéu

hudng c6 lgi nhat cho con ngudi.

B. BAI TAP

Bai 49. Toc dé phan ing hda hoc
bé bai.
1. Y ndo sau day diing ?
A. Bét cif phan tng nao ciing chi van dung duoc mot trong cdc yéu té dnh
huong dén tdc d6 phan (ing dé tang 6c d6 phan ng.
B. Bat cit phan ting nao cling phdi van dung di cdc yéu t6 anh huong dén
. toc d phan (ng mai tang téc do phan ung.
C. Tuy theo phén ing ma vin dung mot, mét s6 hay tat ca cdc yéu td dnh
hudng dén t6¢ do phan dng dé tang téc do phan Ung.
D. Bét cif phan ing nao ciing cin xtic tic dé tang t6¢ do phan ing.
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/4

Yéu 16 nao sau day khong anh huong dén toc do phan tmg sau :
2KC]O\ rin —* EKC] 4 T 303 k

A, nhiét do - B. chat xudc tic
C. ap suat D. kich thudc ctlia tinh thé KClO,

3

4.

B

6.

‘Tim moét s6 thi du cho méi loai phiin (mg nhanh va cham ma em quan
st durge trong cudce song va trong phong thi nghiém.

Toc do phan img la gi ?

Hay cho biét cdc yéu 18 anh huang dén téc do phan (mg va anh hudng
nhur thé nao ? Giai thich.

Hay cho biét ngudi ta loi dung yéu 16 nao dé tang téc dd phan ing trong
cic truong hop sau :

a. Dung khong khi nén, néng théi vao [0 cao dé dot chdy than coc (trong

san Xudt gang)

b. Nung di voi ¢ nhiét do cao dé san xudt voi song.
c. Nghién nguyén liéu trude khi dua vao 10 nung dé san xudt clanhke

(trong san xudt xi mang).

7‘

Cho 6g kém hat vao mét coc dimg dung dich H,SO, 4M o nhiét do thuong.
Méi bi¢n déi sau day s& 1am cho téc do phan g tang lén, gidm xuéng
hay khong d6i ?

a. Thay 6g kém hat bing 6g kém bot.

b. Dung dung dich H,S0, 2M thay dung dich H,50, 4M.

¢. Tang nhiét do phan tng 1én 50°C.

d. Tang (hé tich dung dich H,SO, 4M Ién gép doi.

Giai thich tai sao nhiét dé cua ngon lira axetilen chdy trong oxi cao hon
nhiéu so v&i chdy trong khéong khi. '
Hai miu da voi hinh cdu cé ciing thé tich 12 10.00cm’ (thé tich hinh cdu

4_ s
V=_naR")
£

a. Tinh dién tich mat ciu cha méi mau dd dé (dién tich mat cdu S = 4n.R?)
b. Néu chia mot miu dd trén thanh 8 qua cdu bang nhau. mai qua cdu ¢
thé tich 12 1,25 cm®. So sdnh téng dién tich mat cdu cla 8 qua cdu d6 vei
dién tich mat cdu cia mau da 10,00 cm’

Cho méi mau dd trén (mot miu véi thé tich 10,00 cm’, miu kia gém 8
qua ciu nho) vio mai céc déu chira dung dich HCI cling nong do. Hoi
16c do phan ng trong c6¢ nao 1én hon ? Giai thich.
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Bai giai
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1. Papén C.
2. bapan B.
3. Mot s6 thi du vé loai phan ing :

- Phin g nhanh : phan tng nd, phan tng giita hai dung dich AgNO,
va NaCl, ...
- Phan tng cham : Su gi sét, su 1&n men ruou, ...

. Téc d6 phan iing 14 dai luong dac trung cho d6 bién thién néng do cua

mot trong cdc chat phan (g hodc san phdm phan (g trong mot don vi
thoi gian.

. Céc yéu t8 anh hudng dé’n téc do phan ing : Nong do, dp suit, nhiét do,

dién tich bé mit (chat rin).
+ Anh huéng cta néng dé : Khi néng do chét phan ing tang, téc do
phan (ing ting.
Gidi thich : Diéu kién dé c4c chét phéan (ing duge v6i nhau 12 ching phai
va cham vao nhau, tdn s6 va cham (56 va cham trong mo6t don vi thoi
gian)«cang 16n thi téc d6 phan tng cang I6n. Khi néng dé cac chat phan
tng tang, tdn s6 va cham tang nén t6c d6 phan ung tang. Tuy nhién,
khong phai moi va cham déu gay ra phan tmg, chi ¢é nhitng va cham cé
hiéu qua mdi xay ra phan tng. Ti s6 giita s6 va cham c¢6 hiéu qui va s6
va cham chung phu thudc vao ban chat phan ing, nén cic phin img
khac nhau c6 t6c do phan iing khéng giong nhau.
+ Anh hudng cua 4p sudt : D6i véi phan ting c6 chat khi tham gia, khi
ap sudt tang, toc d6 phan ting tang.
Thi du, xét phan tng sau duge thuc hién ¢ nhiét dé 302°C :

2HI(k) — Ha(k) + I(k) :
Khi 4p sudit ctia HI Ja 1 atm, téc d6 phan (g do duoc 12 1,22.10° mol/(1.s).
Khi 4p sudt ciia HI 12 2 atm, t6c d6 phan ing do duoc 12 4,88.10° mol/(1.s).
+ Anh hudng cia nhiét d6 : Khi nhiét d¢ tang, t6c d6 phan ting tang.
Giai thich : Khi nhiét do phéan ing tang din dén hai hé qua sau :
- Téc do chuyén dong clia cic phan tir tang, din dén tdn s6 va cham
gitta cdc chat phan (g ting.

- Tén s8 va cham c6 hiéu qua giita cdc chat phdn tng ting nhanh bay
12 y&u t6 chinh 1am cho tSc dé phan ing tang nhanh khi tang nhiét d¢.

+ Anh hudng ciia dién tich bé mat: D&i véi phan img c6 chét ran tham
gia, khi dién tich bé mat tang, téc d6 phan (ng tang.



8.

Giai thich : Chét rén véi kich thiée hat nhé c6 tdng dién tich bé mat tiép
xtc v&i chat phan tmg 16n hon so véi chét rdn c6 kich thifoc hat 16n hon
cung khéi luong, nén c6 téc do phan tmg 16n hon.

= Anh hudng ciia chat xic tic : Chét xiic tic 1am tang t6c d6 phan tng,
nhung khong bi tiéu hao trong phan img.

Thi du, H,O, phan hiy cham trong dung dich ¢ nhiét do thuong theo
phan ting sau :

2H,0, - 2H,0 + O,

Néu cho vao dung dich nay it bot MnO,, bot oxi s& théat ra rit manh.
Khi phan img két thic, b6t MnQO, vin con nguyén ven. Vay MnO, [a
chdt xidc tdc cho phan tmg phan huy H,0,.

a) Dung yéu 16 dp sudt va nhiét d6 (tang dp sudt va nhiét do).

b) Dung yé€u t6 nhiét do (ting nhiét do).

¢) Dung yéu 18 dién tich tiép xtic (tang dién tich tiép xic cha nguyén liéu)
a) Téc d6 phan img tiang lén.

b) Téc do phan ing giam xudng.

c) Téc do phan ing ting lén.
d) T6c do phan ing khong thay déi.

Nhiét d6 cla ngon lita axetilen chdy trong oxi cao hon nhiéu so véi chéy
trong khong khi vi néng do oxi nguyén chit (100%) 16n hon réit nhiéu
1in ndng 4o oxi trong khong khi (20% theo s6 mol). Do d6, t6c do cha
phan img chdy trong oxi nguyén cht 16n hon nhiéu so véi téc d6 phan
ing chdy trong khéng khi, nén phin ting chdy clia axetilen trong oxi
nguyén chdt xdy ra nhanh hon trong 1 don vi thdi gian nhiét toa ra nhiéu
hon. Ngoai ra khi axetilen chdy trong khong khi | phin nhiét luong toa
ra bi nito hap thu lam nhiét d6é ngon lira giam bét.

2) Ap dung cong thitc thé tich khéi cdu :

V:ﬂ‘-ﬂ:l"s ‘ = 10cm’ = —4:11:1"L = r=31f‘—lE(cm)
- R - 3 4.n
2
= s =4 = s:41t31/ Ll (cm?)
42.‘52

= § = 473/5,7 (cm?)
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: : 125232 Y
) Sphd = 47 T = Shhé =47 0,09

4 .1:2
S, = 3273/0,09

FoSupe 321[«.;'0 0 - 830,016 =2

Slo'n 41’!

= Téc d6 phan u‘ng trong c6c chira 8 qua cAu nho s€ 16n hon, do dién tich

be bai

1.

A

B.
C.
D.

1i€p xtic vai HC 16n hon.
Bai 50. Can bang héa hoc

Hing s& can bing K, clia mot phan img phu thu6e vao yéu t6 nio sau day ?
nong do.

nhiét do.

dp sudt.

su ¢6 mat chat xic tic.

Chon ddp an ding.

2,

4.
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Can bing héa hoc 12 gi ? Tai sao néi cn bing héa hoc Ia can bang dong ?
Hay cho biét ¥ nghia clia hing s6 can bing K. Hang s6 can bing K cta
mét phan tng c6 luén luén 1a mét hang s6 khéng ?

Vi€l cdc biéu thirc hing s6 can bang cho céc phan img sau :

a) CaCO,(r) == CaO(r) + CO,(k)

b) Cu,O(r) + %Oz(k) — 2CuO(r)

¢) 250,(k) + O,(k) —= 250,(k);

SO,(k) + %Oz(k) — SOkK); 250y(k) == 250,(K) + O, (k)

Hiy cho biét méi lién hé giita ba hing s6 can bang tng v4i ba thudng
hop trong cdu c) & cung nhiét do.

Su chuyén dich can béng hda hoc 1a gi ? Nhimg yé&u t6 nio anh hudng
dén cAn bang héa hoc ? Chat xidc tdc c6 anh hudng dép can bang héa
hoc khong ? Visao ?



5. Phat biéu nguyén li Lo Sa-io-li-& v dua vio can bing sau dé minh hoa :

Cr) + COK) —— 200(k) ; AH = 172 kJ

6. Xét cac hé can bang sau trong mdt binh kin:

a. C(ry + H,0(k) ——= CO(k)+H,k) ; AH=131kJ

b, CO(k) + H,O(k) —— CO(k) + H,(k) ; AH=-41kJ
Céc can bang trén chuyén dich nhu th€ nao khi bi€n déi mét trong céc

di¢u kién sau :

+ Tang nhiét do.

+ Thém lugng hoi nude vao.

+ l.ay bat H, ra.

+ Tang 4p suat chung béng céch nén cho thé tich clia hé gidm xudng.

+ Diing chat xiic tac.

7. Cho biét phan ing thuan nghich sau : H,(k) + I,(k) =—=—— 2HI(k)
Noéng dé cdc chat lic can bing & nhiét d6 430°C nhur sau :
[H,] = (1,] =0,107M ; [HI] =0,786M
Tinh hang s& can bang K ciia phan iing & 430°C.

8. Cho biét phan ting sau : CO(k) + H,0(k) ———= CO(k) + H,(k)

@ 700°C hdng s6 can bang K = 1,873. Tinh ndéng d¢ H,0 va CO & trang
thdi cAn bang, biét rang hén hop ban diu gém 0,300 mol H,O va 0,300
mol CO trong binh 10 lit & 700°C.

9. Hang s6 cAn bing cia phan ing : Hy(k) + Bry(k) —— 2HBr(k) &
~ 730°C 1a 2,18.10°. Cho 3,20 mol HBr vio trong binh phin tng dung tich
12,0 lit @ 730°C. Tinh néng do cua H,, Br, va HBr & trang thdi can béang.

10. ot bi phan huy bdi nhiét theo phan ing sau: [(k) —= 2I(k) ¢
727°C hiing s6 can bang 12 3,80.10”°. Cho 0,0456 mol I, vao binh 2,30 lit
& 727°C. Tinh néag do 1, va I & trang thai cin bang.
Bai giai
1. Pipén B.
2. Can bang héa hoc la trang théi cta phan img thuan nghich khi téc do
phan tmg thudn béng t6c do phan img nghich.
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+ O trang théi can bing khong phai 12 phan img dimg lai, ma pian \ng
thuén vé phan img nghich vin xay ra, nhung véi téc do bang nhw. Diéu
nay nghia la trong mot don vi thoi gian s6 mol cdc chit phan thg giam
di bao nhiéu theo phan img thuin lai dugc tao ra by nhiéu tleo phan
tmg nghich. Do d6 can bang héa hoc 1a mét can bing dong.

+ Y nghia clia hang s3 cdn bing K : C6 y nghia rat 16n, vi nécho bidt
luong chét phan (ng con lai va luong céc san phdm duge tao thinh & vi
tri can bang, do dé ta biét dugc hiéu suét cua phan ing.

Hing s6 can biang K clia mét phan tmg ludn luén 1a mot hang st

3. k=[00,] ; bk k=]
[02]1;‘2

c) O ciing mot nhiét do, hang sd can bang K chia phan iing hé: hoe da
cho khong phu thu6c vao cédch viét phuong trinh héa hoc. Do dé, céba céch
viét trén khong anh hudng gi dén hing s6 can bang K.

4. Su chuyén dich cAn bing héa hoc 1a su phé v& trang thdi cAn bag cii dé
chuyén sang trang mot thdi can bing mdi do céc yéu t8 bén 1godi tic
dong Ién can bang.

Céc yéu t6 anh hudng dén can bing héa hoc :
- Nong do

- Ap suit

- Nhiét do

- Chat xic téc.

Chit xidc tic khong 1am bién ddi néng d6 cdc chat trong canbing va
ciing khong 1dm bién déi hing s can biang, nén khong lam an bing,
chuyén dich.

5. Phét biéu nguyén If Lo Sa-to-li-é :
Mot phan ing thuin nghich dang & trang thdi can bang khi chii mét tdc
dong bén ngodi, nhu bién déi néng do, 4p sudt, nhiét do s& chiyén dich
can bang theo chiéu lam giam tdc dong bén ngoai do.
Ap dung : Khi giam 4p suit, tang nhiét do, ting néng do [O,] hoic
gidm [CO] = Can béng chuyén dich theo chiéu thuan.

6. a) C(r)+HOKk) —— CO(k)+H.k) ; AH=131kJ

b) CO(k) + H,O(k) ——= CO(k) + Hy(k) ; AH=-41Kk]
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- Phan tng a) Phan ting b)
Tang afﬂ?t do - -
Thém_hd(;i. nuoc o el -y
Giam H, > -

Tang dp sudt P Khéng thay déi
Chat xiic tac ' Khong thay déi Khong thay déi

—_— m—— ——

7. Bi€u thic tinh hang s6 can bang :
_ [HIP
[H, ][1,]
Thay cac gid tri [HI]=0,786 M; [H,] = [L,] = 0,107 M

2
= D786 5806

0,107%

=k

0,300

8. Nongdé H,O ban ddu = =ndng d6 CO ban dédu = 0,030M

Goi ndng d6 H,0 phén g 13 x = néng dd nude can béng 12 (0,030 - x).

,(3

(0.020-x)*
= [CO] = [H,0] = 0,030 - 0,017 =0,013(M)
9. Tac6Cy,=027M; [H,)]= [Br]=x;
= [HBr] = 0,27 - 2x
_ (0.27-2x) |
X
=x=18210° =[H}]= [Br,)]=182.10";
| [HBr] = 0,27 - 2x ~ 0,27 ;

1,873 =5 0,017 3

=2.18.10°

10, Taich &, =200

=0,0198M ; [L,]=0,0198 -x ;

?

= [11¥[1,] = 3,80.10° = 4x*(0,0198 - x) = 3,80.10°
= x =0,43.10° ‘
= [1,] =0,0198 - x =0,0194 ; [I] = 8,6.10° M
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Bai 51. Luyén tap chuong 7 - Téc do phan iing
va can bang hoa hoc
be bai
1. Nhimg néi dung nao thé hién trong cac cAu sau day la sui ?
A. Nhitng nhién liéu chdy & ting khi quyén trén cao nhanh hon khi chdy &
mat dat
B. Nudc giai khat duge nén khi CO, ¢ dp sudt cao hon ¢6 d6 chua (d6
axit) lén hon.
C. Thuc phiam duge bao quan & nhiét do thap hon sé giit duge 1au hon,
D. Than chdy trong oxi nguyén chit nhanh hon khi chay trong khong khi.
2. Chon nhimg cau tra 1oi ding dudi day :
A. Hing s6 can bing K_ ctia moi phan ting déu tang khi ting nhiét do.
B. Hing s6 can bing K, cang 16n, hiéu suat phan tmg cang nho.
C. Khi mét phan (tng thuan nghich & trang thai can bing cii chuyén sang
mot trang thai cin bang mdi & nhiét do khong doi, hang s6 can bang
K. bién déi.
D. Khi thay déi hé s6 cdc chat trong phuong trinh héa hoc cia mot phan
img, gid tri cia hing s6 can béng K_ thay déi.
3. Trong cdc cap phan dng sau, phan ing nao cé toc do 1én hon ?
a) Fe + CuSO, (2M) va Fe + CuSO, (4M) (ciing nhiét do).
b) Zn + CuSO, (2M, 25°C) va Zn + CuSO, (ZM, 50°C).
¢) Zn(hat) + CuSO, (2M) va Zn(bot) + CuSO, (4M) (cung nhiét d6).

d) 2H,+0, ez 21 O

va2H,+0, - 2H,0
4, Cho phan tng thuan nghich sau :

2NaHCO,(r) = Na,CO.(r) + CO,(k) + H,O(k); AH = 129 kJ

Cé thé ding nhitng bién phdp gi dé chuyén héa nhanh va hoan toan
NaHCO, thanh Na,CO, ?
5. Khi dun néng HI trong mot binh kin, xay ra phan img sau :

2HI(k) = H,(k) + L(k)

a) O mot nhiét d6 nao d6, hing s6 can bing K cfia phin tng bang ! .
64
Tinh xem cé bao nhiéu phdn tram HI bi phédn huy & nhiét do dé.
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b) Tinh hing s6 cin bang K cla hai phan (gg sau ¢ ciing nhiét d¢ nhu trén :

HI(k) = /2H,(K) + 1/2L(k) va Hi(k) + T,(k) = 2HI(k)
6. Phin img nung voi xay ra trong mot binh kin :

CaCO,(r} —— CaO(r) + CO,(k): AH = 178 kJ

¢ 820°C hang sé can biing K_ = 4,28.10".
a) Phan img trén 1a toa nhiét hay thu nhiét ?
by Khi phin ng dang & trang thdi can bang, néu bién déi mot trong
nhimg diéu kién sau day thi hang s6 can bang K_ cé bién ddi khong
va bién ¢6i nhu thé ndo ? Giai thich.
e Thém khi CO, vao.
¢ Lay bdt mot luong CaCO, ra.
e Ting dung tich cia binh phan fng 1én.
e Giam nhiét do cliia phan img xubng.
¢) Tai sao miéng céc 1o nung voi lai dé hd ? Néu day kin xdy ra hién
tuong gi ? Tai sao?
7. Cho 0,1 mol CaCO, (r) vao binh chan khong dung tich 1 lit d€ thuc hién
phan tng sau :

CaCO,(r) —— CaO(r) + CO,(k)
() nhiét d6 820°C, hing s6 can bang K_ = 4,28.10°,
( nhiét dé 880°C, hang s6 can bing K, = 1,06.102,
Tinh hiéu sudt chuyén héa CaCO, thanh CaO vi CO, (%CaCO, bj phan

huy) khi dat dén trang thii cin bang & hai nhiét d6 trén. So sdnh cdc két
qua thu dugc it ra két luan va giai thich.

Bai giai

1. Pap dn A.

2. Pédp dn A. '

3. Phiin img c6 t6c do 16n hon :
a) Fe + CuSO, (4M)

b) Zn + CuSO, (2M,50°C) -
c) Zn (bot) + CuSO, (2M)

d)2H,+0, —I®E o0
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4. Bién phép d€ can bang ghuyén dich hoan toan theo chiéu thuan (chuyén
héa nhanh va hoan toan NaHCO, thanh Na,CO,): :
- Dun néng (tang nhiét do).
- Giam 4dp sudt dugc thuc hién trong binh ha.
5. Goi k,, ks, k, 14n luot 12 cdc hing s6 can béng cla cic phan ing da cho
Taco: _ k,= E?lll_z] = _1_
[HIff 64
Gia sir ban ddu néng dé 1a 1 mol/i
Tai thai diém can bing néng do [HI] phan huy la 2x.
= [H]=sL]=x;dkx=0"

[HI] = (1 - 2x) ;
xz 1 2
= = = 64x°+4x -1 -4x* =0
(1-2x)*> 64
> 60x+4x-1=0 =x,=0,I; x,=-0,16 loai.
Q
Phén tram HI bj phan huy : _O’lzlﬂ =20%

b) Héing s6 can bang K. khéng phu thudc cdch viét phuong trinh héa hoc,
do d6 ca ba trudng hop & cung nhiét do, K. = EIE '
6. Phéan img nung voi :

CaCO,(r) == CaO(r) + CO,(khi) AH=178k] (1)

a) Phan ing trén 13 phdn ing thu nhiét vi AH >0
b) Ta c6:
e Thém CO, vio — can bing (1) chuyén dich theo chiéu nghich ~» K.
tang.
* B6t CaCO, ra — K. khong thay doi.
s Tiang dung tich chia binh phén img 1én — K. giam vi [CO,] giam.
e Giam nhiét d6 — K giam.
c) Miéng 10 voi dé hé dé khi CO, thodt ra ngoai.
Néu day kin = khi CO, khéng bay dugc ra ngoai, lam can béang (1)
chuyén dich theo chiéu nghich — Hiéu suit nung voi gidm, c6 thé din
dén tat 16 (vi CO, khong duy tri su chdy).
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7 CaCO(r) CaO(r) + CO,(khi) AH=178kJ (1)

Tacoé K. = [CO,], cic chit ran khong dnh huong dén K,
¢ Trudng hop | : Véi t = 820°C, K. =4,28.10"

4,28.10°

H% = x100% = 4,28%

o Truomghgp2: Vait=3880"C, K = 1,06.10™

2
Hop = 106,107 2 00% = 10,6%-

3

Hiéu sudt cia phan ting & 880°C cao hon so véi nhiét do 820°C.

C. MOT SO THONG TIN BO SUNG

1. Lo cao luvén gang, phdi chdng d6 cao cua lo la yéu to" quyét dinh?

Vido thé kv XIX, nguoi ta nhdn thdy trong thanh phan cia khi 10 cao ¢6 khi CO.
Ngidi ta da thit nhiéu bién phdp nhe tdng nhiét dg, tdng do cao cua lo .. Trong dé,
viée tdng dg cao ciia 16 1 sw thay déi phitc tap, ton kém nhdt. Tuy nhién, sau hang loat
cd gdng, nguer ta van nhdn ra khi CO théa t ra khoi 16 cao. Sau nay nhé cdc cong
trink nghién ci, nguei ta mot biét phdn img khir oxit sdt hdang khi cachon monoxit ld
moér phan ing héa hoc thudn nghich.

2. Chat xiic tde la nhitng chdt Iam tdang t6¢ dé phdn vmg héa hoc nhung khong b
tiéu hao trong qud trinh phan img. Cac chat xuc tae céng nghiép cho cde qud trinh
héa hoc vo co bao gom xiic tdac téng hop NH,, xiic tde oxi héa NH; thanh N & va xic
tde chuyén héa SO, thanh SO;. Khdace véi cdc qud trinh vo co, cdc gud trinh héa hoc
hitu o lién quan mdt thiét véi cde chdt xic tde. Cde chdt xiic tde nhne crde kinh dau
mo, xic tidc ankyl héa, déng phan héa, xic tde bdo vé méi trudng... 1a nhitng chdt xiic
tée ciia mot thi triomg 1én dén trén 2 tf USD! nim. Cde qud trinh héa hoc sit dung chdt
xtie tde dd tao ra mot ligng hang héa tri gid khodng 5000 1f USD/ ndm, tirc la bang
khodng moét mita téng sdn pham quée dan cia nwde cong nghiép gidu cé nhdt thé gidi
la M.

Hién nay, nguoi ta van guan tam nghién citu, ché tao cac hé xiic tde theo huong

ting A9 chon loc, idng do an toan cho moi trudng va gidm tiéu hao ndng lugng.
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