Giao khoa hoa vo co 169 Bién soan: V6 Hong Thai

Chuong trinh Héa hoc

VAN DE 11l HOA VO CO

VIET CAC PHAN‘I'J’NG OXI HOA KHU
, ' THUONG GAP ‘
(CAC CHAT OXI HOA, CHAT KHU THUONG GAP)

Pé viét duoc cac phan tng oxi hoa khir thi chung ta can biét mot s6 chat oxi hoa va mot
s6 chat khir thudng gip. Chat oxi hoa sau khi bi khir thi tao thanh chét khir lién hop (chét
khir trong (mg); Ciing nhu chéat khir sau khi bi oxi hoa thi tao thanh chat khir lién hop
(chat khir twong tmg). Ta phai biét cac chat khir va chat oxi héa twong tmg thi méi viét
duoc phan ng oxi hoa khur.

I. Cac chit oxi héa thuong gip

I.1. Céc hop chit ciia mangan: KMnO4, K;MnOg4, MnO; (MnO,, MnO,>, MnO,)

+7 +6 +4

- KMnOy, K;MnO4, MnO, trong mdi trudng axit (H") thuong bi khir thanh mudi
2
M
Thi du:
+7 +2 +2 +3

2KMnO4; + 10FeSO4 + 8H,SO4 —» 2MnSO4 + 5F62(804)3 + K,SO4s + 8H,O
Kali pemanganat Sit (II) sunfat Mangan (II) sunfat St (III) sunfat
Thubc tim

(Chét oxi hoa)  (Chét khir)

+7 +3 +2 +5
2KM1’104 + SKN02 + 3stO4 E— 2MI’ISO4 + 5KNO3 + KZSO4 + 3H20
Kali nitrit Kali nitrat

(Chat oxi héa) (Chat khir)

+7 +4 +2 +6
2KM1’104 + SKQSO3 + 3stO4 E— 2MI’ISO4 + 6KZSO4 + 3H20
Kali sunfit Kali sunfat

(Chat oxi héa) (Chét khir)

+6 +2 +2 +3
KoMnO4 + 4FeSO4 + 4H;SO4 —— MnSOs + 2Fex(SO4); + KySOs + 4H,0
Kali manganat St (II) sunfat Managan (II) sun fat St (III) sunfat

(Chét oxi héa) (Chat khir)

+4 -1 +2 0
MnO, + 4HClId) —“—> MnClL, + CL + 2H,0
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Mangan dioxit Axit'clohdric (dac) Mangan(Il) clorua Khi clo
(Chat oxi héa) (Chat khtr)

+4 +2 +2 +3
MHOQ + ZFCSO4 + 2HQSO4 —> MnSO4 + Fez(SO4)3 + ZHQO
Mangan dioxit St (II) sunfat Mangan (II) sunfat ~ Sat (IIT) sunfat

(Chét oxi hoa) (Chét khur)

+7 -1 +2 0
2KM1’104 + 10NaCl + 8stO4 2 2MHSO4 + 5C12 + KzSO 4t 5Na2804 + 8H20
Kali pemanganat Nat ri clorua Mangan (II) sunfat Khi clo

(Chét oxi héa) (Chét khir)

+7 1 +2 0

2KMnO; + 16HCl] —— 2MnCl, + 5Cl, + 2KClI + 8H,0
Kali pemanganat ~ Axit clohdric =~ Mangan (II) clorua Khi clo
(Chat oxi hoa) (Chat khir)

+7 +2 +2 +3
MnOsy + 5F¢" + 8H' —— Mn*™ + 5Fe’" + 4H,0
Ton pemanganat  Ton sét (IT) Ion mangan (II) Ton sét (I11)

(Chat oxi hoa) (Chét khir)

+7 -3 +2 +5
8KMHO4 + 5PH3 + 12H2804 —_—> 8MHSO4 + 5H3PO4 + 4Kst4 + 12H20
Kali pemanganat Photphin Mangan (II) sunfat  Axit sunfuric

(Chat oxi héa) (Chat khr)

+7 0 +2 +2
2KMnO4 + 5Zn + 8H,SO; —— 2MnSO4 + 5ZnSO; + K,SO; + 8H,0
Kém
+7 +3 43 +2 +4
2KMnO4 + 5HOOC-COOH + 3H,SO4 ——> 2MnSO4 + 10CO, +K,SO4 + 8H,0
Axit oxalic Khi cacbonic
(Chat oxi hoa) (Chat khir)

- KMnOy trong méi trwong trung tinh (H,O) thuong bi khir thanh mangan dioxit
(MnO,)

Thi du:

+7 +4 +4 +6
2KMIIO4 + 4KQSO3 + HQO —> Ml’l02¢ + KzSO4 + KOH
Kali pemanganat Kali sunfit Man gandioxit  Kali sunfat

(Chat oxi héa)  (Chét khtr)

+7 +2 +4

2KMnO4 + 3MnSOs + 2H,0 —— 5Mn02¢ + KySOs + 2H,SOq4
Kali pemanganat Mangan (II) sunfat Mangan dioxit

(Chét oxi hoa) (Chat khir)
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+7 -1 +4 0
2KMnO4 + 3H,0, —— 2M1’102¢ + 30, + 2KOH + 2H,0
Hidro peoxit Mangan dioxit ~ Khi oxi

(Chat oxi héa) (Chat khtr)

- KMnOy trong méi trweong bazo (OH') thuong bi khir tao K;MnOy

Thi du:

+7 +4 +6 +4
2KMHO4 + KzSO3 + 2KOH —— 2K2M1’104 + KzSO4 + H20
Kali pemanganat Kali sunfit Kali manganat Kali sunfat

(Chat oxi héa)  (Chét khir)

+7 +3 43 +6 +4
2KMnO, + KOOC-COOK + 2KOH —— 2K,;MnO; + 2KHCO;
Kali pemanganat Kali oxalat Kali manganat Kali cacbonat axit
(Chat oxi hoa) (Chat khtr)
+7 -2 +6 0
1

2KMnOy4 + 2KOH —— 2KoMnO4; + 502 + H,O

Kali pemanganat Kali manganat Oxi
(Chat oxi hoa ciing 1a chat khir) (Phan (mg oxi hoa khir ndi phan tir)

Ghi chu

G.1. KMnO, trong méi trudng axit (thuong 1a H,SOy) 6 tinh oxi hoa rit manh, nén né
dé bi mat mau tim boi nhidu chat khir nhu: Fe**; FeO; Fe;04. SO»; SO5™; HyS; S7;
NaCl; HCIl; KBr, HBr, HI; KI; CI'; Br; I'; NO;; Anken; Ankin; Ankadien; Aren
dong dang benzen; ...

Thidu: +4 +7 +6 +2
58O, + 2KMnO4 + 2H,O0 —— 2H,SO4 + 2MnSO4 + KySOq4
Khi sunfuro Kali pemanganat Axit sunfuric  Mangan (IT) sunfat

(Chét khir)  (Chat oxi hoa)

Khi sunfuro 1am mét mau tim cua dung dich KMnOy (dung dich t’huéc tim), trong d6 SO, déng vai tro chat
khtr. Khi SO% va CO, déu lam duc nudc voi trong (vi ¢o tao chat khong tan CaSOs, CaCOs3), nhung CO,
khéng lam mat mau dung dich KMnO,.

G.2. DPé lam méi truong axit (H") cho cac chat oxi hoa thi ngudi ta thuong ding H,SO4

hay H3PO, ma khong dung cac axit HCI, HBr, HI vi c4c axit ndy ngoai su cung cap
H', chiing con déng vai tro chat khir (CI', Br', I).
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G.3. KMnOy c6 thé dong vai tro chit oxi hoéa trong moi truong axit (H"), bazo (OH)
hoac trung tinh (H,O). Con K;MnO4, MnO, chi c6 thé dong vai tro chat oxi hoa
trong moi trudng axit.

G.4. Nguoi ta ding KMnOy trong dung dich KOH dam diic dé rira dung cu thiy tinh.

IL2. Hop chit cia crom: K,Cr,0-; K;CrOy4 (Cr,0777; CrO4%)

K;Cr,07 (Kali dicromat; Kali bicromat), K,CrOy (Kali cromat) trong mdi trudng axit
(H") thuong bi khir thanh mudi crom (III) (Cr'*)

Thi du:

+6 +2 +3 +3
KzCI‘207 + 6FCSO4 + 7HQSO4 —_—> CI‘z(SO4)3 + 3F€2(SO4)3 + KZSO4 + 7H20
Kali dicromat ~ Sit (II) sunfat Crom (III) sunfat ~ Sét (III) sunfat

(Chét oxi héa)  (Chét khur)

+6 +4 +3 +6
KQCI'207 + 3KQSO3 + 4HQSO4 —_—> CI‘z(SO4)3 + 4K2$O4 + 4H20
Kali dicromat Kali sunfit Crom (IIT) sunfat ~ Kali sunfat

(Chat oxi h6a)  (Chat khir)

+6 -1 +3 0
KyCr,O7 + 6KI + 7H;SO4 —— Cr(S04); + 31, + 4K,SO4 + 7H,0
Kali dicromat Kali iodua Crom (III) sunfat Iot

(Chitoxi héa)  (Chét khir)

+6 -2 +3

KyCr,O; +  3H,S + 4H,SO4 —— Cry(SO4);  + 3S¢ + K,SO4 + 7H,O
Kali dicromat  Hid ro sun fua Crom (IIT) sunfat Luu huynh
(Chat oxi hoéa)  (Chét khir)

+6 -1 +3 0
K,Cr,0; + 14HBr —— 2CrBr; + 3Br, + 2KBr + 7H,0
Kali dicromat  Axit bromhdric =~ Crom (III) bromua Brom Kali bromua

(Chét oxi héa)  (Chét khir)

+6 -1 +3 0
K;Cr,O; + 14HCI —— 2CrCl; + 3Cl, + 2KCI + 7H,0
Kali dicromat Axit clohidric  Crom (III) clorua Clo Kali clorua

(Chét oxi héa)  (Chét khir)

+6 +2 +3 +4

KyCr,O; + 3SnCl, + 14HCI —— 2CrCls; + 3SnCly + 2KClI + 7H,0
Kali dicromat Thiée (I) clorua  Axit clohidric = Crom (III) clorua Thiéc (IV) clorua
(Chat oxi hoa)  (Chat khir)

+6 -1 +3 +1
KzCI‘zO7 + 3CH3CH20H + 4HQSO4—> CI'Q(SO4)3 + 3CH3CHO + KZSO4 + 7H20
Kali dicromat Ruogu etylic Crom (IIT) sunfat ~ Andehit axetic

(Chét oxi héa)  (Chét khir)
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+6 +4 +3 +6

KQCI'207 + 3802 + HzSO4 —_—> CI‘z(SO4)3 + KzSO4 + Hzo
Kali dicromat Khi sunfuro Crom (III) sunfat Kali sunfat
(Chat oxi hdéa)  (Chat khr)

Ghi chu

G.1.

G.2.

G.3.

G4.

G4.

Trong cac phan tng trén, mau do da cam cua dung dich K,Cr,0O7 tr¢ thanh mau tim
ctia ion Cr’" trong nuéc. Do d6 trong hoa phan tich, K,Cr,0; trong méi truong
axit thuong dwge ding 1am chit oxi héa dé chuin do cic chit khir (Cin cu sy
méat mau vira du dung dich K,Cr,07 s€ biét duoc luong K,Cr,O7 phan g vira da
va tir d6 biét duoge néng d6 cua dung dich chét khir can xéc dinh)

Nguoi ta thuong dung hdn hop gdm hai thé tich bang nhau cta dung dich axit
sunfuric dam dac (H,SO,4) va dung dich bao hoa kali dicromat (K,Cr,07), goi la
hén hop sunfocromic hay héon hop cromic, dé sic cac chai lo thiy tinh. Dung
dich nay tdy md, ciing nhu cac chat hiru co bam vao thanh thuy tinh, nho tinh oxi
hoa manh cua dung dich nay.

Trong méi trudng trung tinh, mudi cromat (CrO,>) thuong bi khir tao crom (I1I)
hidroxit (Cr(OH)s)
Thi du:

+6 -2 +3 0
2KCrO; + 3(NH4),S + 2H,0 ——> 2Cr(OH); + 3S + 6NH; + 4KOH
Kali cromat Amoni sunfua Crom (III) hidroxit Luu huynh

(Chét oxi hoa) (Chét khir)

Nguoi ta dung CrOj; (Crom (VI) oxit, Anhidrit cromic, chat rin c6 mau d6 thim)
trong dung cu thir dd con ciia tai xé. CrO; oxi hoa hoi ruou etylic (CH;CH,OH)
tao andehit axetic (CH3CHO), con CrOs bi khir tao crom (III) oxit (Cr,Os, chét rin
¢6 mau xanh thAm). Can cir vao mirc do d6i mau hay khong d6i mau ciia CrO; ma
canh sat giao thong biét dugc ngudi 1ai xe di udng ruou nhiéu, it hay khong udng
ruou.

+6 -1 +3 +1
2CrO; + 3CH;CH,OH —— Cr,O; + 3CH;CHO + 3H,O
Anbhidrit cromic Etanol Crom (III) oxit Eta nal
(D6 thim) (Xanh thim)
(Chét oxi hoa) (Chét khir)

Gitra dicromat (Cr2072', mau dé da cam) va cromat (Cr042', ¢6 mau vang twoi)
trong dung dich (nudc, H>O) ¢6 sw can bang do sy thiiy phan nhu sau:

Cr,0;7 + H,0 =Z=——= 2004 + 2H'
Dicromat Cromat
(mau do da cam) (mau vang)
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Do d6 khi cho a xit (H', nhw HCI) vao mot dung dich cromat (CrO4*, nhu K,CrOy)
thi thiy dung dich chuyén tir mau vang sang mau do da cam. Nguyén nhan 1a khi
thém axit vao thi néng d6 ion H' tang 1én, nén theo nguyén 1y dich chuyén can bang
Le Chatelier, thi can bzing dich chuyén theo chiéu 1am ha néng doion H' xuéng, tire
theo chiéu ion H' két hop ion cromat dé tao ion dicromat vi thé ta thiy dung dich
chuyén tir mau vang sang mau d6 da cam. Con khi thém bazo (OH", nhu NaOH)
vao dung dich dicromat (Cr,07”, nhu K,Cr,05) thi thiy dung dich chuyén tir mau
d6 da cam ra mau vang. Nguyén nhan 14 khi thém OH’ vao thi ion OH s& két hop
ion H' (tao chat khong dién ly H,O) khién cho ndng d6 ion H' trong dung dich
giam, nén theo nguyén 1y dich chuyén can bang, can bang s& dich chuyén theo chiéu
chéng lai sy giam ion H', tuc 1a chiéu tao ion H', cling la chiéu tao cromat, vi thé ta
thdy dung dich chuyén tir mau dé da cam ra mau vang tuoi.

2K2CI‘O4 + 2HClI —— KzCI‘zO7 + 2KCI + HQO
(Mau d6 da cam) (Mau vang tuoti)

KQCI‘207 + 2NaOH —— KzCI‘O4 + NagCrO4 + HQO
(Mau d6 da cam) Natri cromat
(Mau vang tuoi)

2N212CI'O4 + HQSO4 —> Na2Cr207 + NaZSO4 + HZO

Natri cromat Natri dicromat
NazCrzO7 + 2KOH —— N212CI‘04 + KQCI'O4 + Hzo

G.5. Khi cho dung dich mudi bari (Ba>", nhu BaClz, Ba(NOs),) vao dung dich cromat
(CrO4%) hay dung dich dicromat (Cr,0,>) déu thu dugc két tiia mau vang bari
cromat (BaCrO,). Khong thu duoc bari dicromat (BaCr207) vi chit nay tan trong
nudc. Va vi co tao két tia BaCrO4, nén nong dd6 CrO4* giam, nén can bang dich
chuyen tu Cr207 thanh CrO4 (neu cho Ba®" vao Cr2072', coli Ssu can béng gitra
dicromat va cromat & ghi chu 4 trén).

BaCl, + K,CrOy ——> BaCrO4¢ + 2KCI

Bari clorua Kali cromat Bari cromat Kali clorua

BaClz + KzCI‘zO7 + H20—> BaCrO4¢ + KzCI‘O4 + 2HCI

Bari clorua Kali dicromat Bari cromat Kali cromat Axit clohidric

Ba(N03)2 + NaZCrzO7 + HQO —> BaCrO4¢ + N32CTO4 + 2HNO3

Bari nitrat Natri dicromat Bari cromat  Natri cromat  Axit nitric

I.3. Axit nitric (HNO3), mudi nitrat trong moi truong axit (NO3 /H")

+5
- HNO; dam dac thuong bi khir tao khi mau nau nito leXlt ’N02. Céc chét khir thuong
bi HNO; oxi h(’)a la: cac kim loai, cac ’oxit kim, loai ¢6 sO oxi h()e} trung gian’ (FeQ,
Fe;04), mot s6 phi kim (C, S, P), mdt s6 hop chat cua phi kim c6 s6 oxi hoa thap nhat
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hay trung gian (H:S, SO, SOs*, HI), mét sé hop chét cia kim loai trong d6 kim loai
¢6 s6 oxi hoa trung gian (Fe*", Fe(OH),

Thi du:
0 +5 +3 +4
EG + 6HNO; (d, n(')ng) > FG(NO3)3 + 3NO, + 3H,0
Sat Axit ntric Sat (IIT) nitrat Nito dioxit
(Chat khtr) (Chét oxi hoa) (Khi c6 muii hic, mau nau)

Trong 6 phan tir HNOs trén thi chi ¢6 3 phan tir 13 chat oxi hoa, con 3 phan tir tao mdi truong axit, tao mudi
nitrat.

+2 +5 +3 +4
FeO + 4HNO;(d) ——> Fe(NO;); + NO, + 2H,0
St (II) oxit

+8/3 +5 +3 +4

FC304 + lOHNO3(d) 2 3FCO\IO3)3 + N02 + 5H20
Sat tlr oxit

(Chat khtr) (Chét oxi hoa) (1 phan tir HNO; 1a chit o xi héa, 9 phan tir tham gia trao d6i)

+2 +5 +3 +4
Fe(OH), + 4HNO;(d) —— Fe(NOs3); + NO, + 3H,O
Sét (II) hidroxit Sét (I1I) nitrat

(Chatkhir)  (Chat oxi hoa) (1 phan tir HNO; 1a chat oxi hoa, 3 phan tir trao doi, tao moi truong axit)

0 +5 +4 +4
C + 4HNO;@d) —2» CO, + 4NO, + 2H,0
Cacbon Khi cacbonic  Nito dioxit

(Chat khtr) (Chét oxi hoa)
(Cho tirng giot dd HNO; dam déc vao than nung néng, than bung chay)

0 +5 +6 +4
S + 6HNOyd) —“> HSO; + 6NO, + 2H,0
Luu huynh  Axit nitric Axit sunfuric Nito dioxit

(Chatkhir)  (Chét oxi hoa) ,
(Cho b6t luu huynh vao dd HNO; ddm dac da dugc dun nhe, thay bt luu huynh tan nhanh va cé khi mau
nau do bay ra)

0 +5 +5 +4
P+ SHNOyd) —~> HPO; + 5NO, + H,0
Photpho Axit photphoric

(Chét khir) (Chét oxi hoa)

0 +5 +1 +4
Ag + 2HNO3;(d) ——> AgNOs; + NO, + HO
Bac Bac nitrat

(Chét khir) (Chat oxi hoa)
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0 +5 +2 +4

Cu + 4HNOyd) ——> CuNOs), + 2NO, + 2H,0
Dong Dong (I1) nitrat

(Chatkhtr)  (Chét oxi hoa)

0 +5 +2 +4

Pb + 4HNO3(d) E— Pb(NO3)2 + 2N02 + ZHZO
Chi Chi (II) nitrat

(Chat khir)  (Chét oxi hoa)

Al + GHNOs(d nong) —— AINOs); + 3NO, + 3H0

+5 +2

- HNO; loding thudng bi khir thanh NO (khi nito oxit). Cac chét khir thudng gip 1a: cac
kim loai, cac oxit kim loai hay hop chat kim loai c6 s6 oxi hoa trung gian (FeO,
Fe(OH),, Fe30,4, Fe*"), mot s6 phi kim (S, C, P), mot sb hop chit cua phi kim trong
d6 phi kim c6 sb oxi hoa thap nhit c6 sb oxi hoa trung gian (NO,", SO5™).

Thi du:
0 +5 +3 +2
Fe + 4HNO3() —— Fe(NO3); + NO + 2H0
Bot sat Axit nitric (loang) St (I1I) nitrat Nito oxit
(Chat khur) (Chat oxi hoa) (Khi khong c6, khong khong c6 mau)
+2 +5 +3 +2
3Fe(OH), + 10HNO3() —— 3Fe(NO;); + NO + 8H,O
St (II) hidroxit Sat (III) nitrat
(Chét khir) (Chét oxi hoa)
+2 +5 +3 +2
3FeO + 10HNOs(l) —— 3Fe(NO3); + NO + 5H,0
St (II) oxit Sét (III) nitrat

(Chéat khtr)  (Chat oxi hoa)

+8/3 +5 +3 +2

3FC304 + 28HNO3(1) —> 9Fe(NO3)3 + NO + 14H20
Sat tir oxit

(Chét khir)  (Chét oxi hoa)

0 +5 +3 +2
Cr + 4HNO3(1) —_—> CI‘O\IO3)3 + NO + 2H20
Crom Crom (III) nitrat

(Chét khir)  (Chét oxi hoa)

0 +5 +2 +2
3Cu + SHNOs() ——  3Cu(NO3), + 2NO + 4H,0
DPdng Pdng (I1) nitrat

(Chat khtr) (Chét oxi hoa)
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0 +5 +1 +2
3Ag + 4HNOy() ——  3AgNO; + NO + 2H,0
Bac Bac nitrat

(Chat khr) (Chét oxi hoa)

0 +5 +2 +2
3Hg + 8HNOs;(l) —— 3Hg(NOs), + 2NO + 4H,0
Thuy ngan Thuy ngan (IT) nitrat
(Chat khir)  (Chét oxi hoa)
0 +5 +6 +2
S 4+ 2HNOs) —  H,;SO, + 2NO
Luu huynh  Axit nitric (lodng) Axit sunfuric Nito oxit
0 +5 +5 +2
3p + SHNOs(1) + 2H,0 ——> 3H;PO, + 5NO
Photpho Axit nitric (lodng) Axit photphoric

(Chat khir)  (Chat oxi hoa)

- Mudi nitrat trong méi trurong axit (NO5/H") giéng nhu HNOj; lodng, nén né oxi hoa
dugc cac kim loai tao mudi, NO;™ bi khir tao khi NO, dong thoi c6 sy tao nude (H,0)

Thi du:
0 +5 +2 +2
3Cu + 2NOy + 8H" —— 3Cu + 2NO + 4H,0
Déng Mubi nitrat trong moi truong axit Mudi dong (II)
(Chat khir) (Chat oxi hoa) (Dung dich ¢6 mau xanh lam)

Khi NO khéng mau thoat ra két hop vai O, (ctia khong khi) tao khi NO, ¢6 mau nau do

0 +5 +2 +2
3Cu + 2NaNO; + 8HCI —— 3CuCl, + 2NO + 2NaCl + 4H,O

0 +5 +2 +2
3Cu + Cu(NO3), + 8HCI —s 4CuCl, + 2NO + 4H,0

Chatkhr  Chét oxi hoa
Ghi chu

G.1. Bakim loai sit (Fe), nhém (Al) va crom (Cr) khong bi hoa tan trong dung dich
axit nitric dam diac ngudi (HNO; d, ngudi) cling nhu trong dung dich axit
sunfuric ddm dac ngudi (H,SO4 d, ngudi) (bi thu dong hoa, bi tro).

Fe, Al,Cr _ HNOs(d, ngudi)

Fe, Al,Cr  H,SO.(d, ngudi)
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G.2. Dé nhan biét mudi nitrat, ngudi ta cho vai giot dung dich axit thong thwong
(nhu H,SO4 lodng, HCI) vao, sau d6 cho miéng kim loai ddng vao, néu thiy tao
dung dich mau xanh lam va c6 khi mau nau bay ra thi chiing té dung dich lic
dau c6 chtra mubi nitrat (NO3).

G.3. Céc kim loai manh nhu magie (Mg), nhom (Al), kém (Zn) khong nhitng khu

+5 4 12
HNO; tao NO,, NO, ma c6 thé tao NZO Nz, NH4NO3 Dung dich HNOj3 cang
loding thi bi khir tao hop chit cua N hay don chat ciia N ¢6 s6 oxi héa cang thap.

Thi du:

Al + HNOs(d, ngudi) %

Al + 6HNOsd, néng) ——> AINOs); + 3NO, + 3H0

Al + 4HNOsl) ——> AINO3); + NO + 2H0

8Al + 30HNOs(khaloing) —— 8AI(NOs); + 3N,O + 15H,0
10Al + 36HNOs(rdtloang) —> 10AINOs;)s + 3N, + 18H,0

8Al + 30HNOs(qualodng) ——> 8AINNOs;); + 3NHNO; + 9H,O

G.4. Dung dich HNO; rit loing va lanh c6 tac dung nhu mét axit thong thwong (téc
nhén oxi héa 1a ion H")

Thi du:

Al + 3HNOs(rat loang) lanh o AI(NOs); + %Hz

Fe + 2HNOs(rat lodng) lanh o Fe(NO;): + H,

G.5. Mot kim loai tac dung dung dich HNOs tao cac khi khac nhau, tong quat mbi khi
trng voi mot phén ung riéng. Chi khi nao biét ti 18 s6 mol cac khi nay thi méi
viét chung cac khi trong ciing mot phan wng véi ti 1€ s6 mol khi twong ung.

Bai tap 80

Cho m gam bdt kim loai kém hoa tan hét trong dung dich HNOs, thu dugc 13,44 lit hon
hop ba khi 1a NO,, NO va N,O. Dan luong khi trén qua dung dich xut du, c6 11,2 lit hon
hop khi thoat ra. Cho lwong khi ndy tron voi khong khi du (coi khong khi chi gdm oxi va
nito) dé phan tmg xay ra hoan toan, sau dé cho hap thu lwong khi mau nau thu duoc vao
dung dich KOH du, thu dugc dung dich D. Dung dich D lam mat mau vira da 100 ml
dung dich KMnO4 0,4M trong moi truong H,SO4 c6 du. Thé tich cac khi do & dktc. Céc
phan rng x4y ra hoan toan.
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a. Viét phan ung giita k&m voi dung dich HNO; ¢6 hién dién 3 khi trong phan tng
theo dir kién trén.

b. Tinh m.
(Zn =65)
bS:31Zn + 80HNO; —— 31Zn(NOs), + 2NO, + 4NO + 6N,O + 40H,0
m = 100,75 gam
Bai tap 80°

Hoa tan hét m gam bot nhom can dung V(ml) dung dich HNO; 30% (khdi lugng riéng
1,18 g/l), c6 1,568 lit hon hop A gém ba khi NO, N,O va N, thoat ra (& 27,3°C; 836
mmHg), déng thoi thu duge dung dich D (trong dung dich D khéng c¢6 mubi amoni). Cho
luong khi trén tiép xtc khong khi dé khi NO chuyén hoa hét thanh khi mau nau NO, , sau
d6 cho lugng khi nau nay hap thy hét vao binh dung dung dich xat du, thdy khéi luong
binh tang 0,92 gam.
a. Xac dinh % thé tich mdi khi trong hdn hop A, biét rang khdi lugng riéng & dktc
ctia hon hop A 14 1,4796 g/l.
b. Viét phan tng gitta nhém véi dung dich HNO; theo dir kién di cho.
c. XacdinhmvaV.
(N=14,0=16;H=1; Al=27)
bS: a. 28,57% NO; 28,57% N»0; 42,86% N>
b. 52A1 + 192HNO; —— 52AI(NOs); + 6NO + 6N,O + 9N, + 96H,0
c. m=4,68g2; V=113,898 ml

I.4. Axit sunfiiric dam dac nong, H,SO4(d, nong); Khi sunfuro (SO;)
+6 +4

- H,SO04(d, néng) thuong bi khir tao khi SO,. Cac chat khir thuong tic dung véi
H,S04(d, nong) 1a: cac kim loai, cic hop chét ciia kim loai s6 oxi hoa trung gian (nhu
FeO, Fe;04), mot sé phi kim (nhu C, S, P), mot s6 hop chat caa phi kim (nhu HI,
HBr, H,S)

Thi du:
0 +6 +2 +4
Cu + 2H,SO4«d néng) —> CuSO; + SO, + 2H,0
DPong Axit sunfuric (dac, néng) Pong (IT) sunfat  Khi sunfuro

(Chat khir)  (Chét oxi hoa)

0 +6 +3 +4
2Fe + 6HQSO4(d, l’lél’lg) —_—> FCQ(SO4)3 + 3802 + 6H20
Sét St (IIT) sunfat
0 +6 +1 +4
2Ag + 2H,SO4(d, néng) —— AgSOs + SO, +  2H,0
Bac Bac sunfat
+2 +6 +3 +4
2FeO + 4HZSO4(d, n(')ng) —_> FCZ(SO4)3 + SO, + 4H,0
Sat (II) oxit St (III) sunfat

(Chatkhir)  (Chét oxi hoa)
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+8/3 +6 +3 +4

2FC304 + 10H2$O4(d, Il()Ilg) E— 3F62(SO4)3 + SOQ + 10H20
St tir oxit Sét (IIT) sunfat ~ Khi sunfuro

F€203 + 3H2$O4(d, n(')ng) —> Fez(SO4)3

+ 3H,0 (phan tmg trao d6i)
St (I1T) oxit

Sét (IIT) sunfat
0 +6 +3 +4
Cr + HySO4(d,néng) ——> Crx(SO4); + SO, + HO
Crom Crom (III) sunfat
0 +6 +4
S + 2H,SO4(d, néng) ——> 35S0, + 2H,0
Luu huynh Axit sunfuric d@m déc nong Khi sunfuro
(Chat khr) (Chat oxi hoa)
0 +6 +4 +4
C + 2stO4(d, n(')ng) —> CO, + 2SO0, + 2H,O
Cacbon )
(Chat khr) (Chat oxi hoa)
0 +6 +5 +4
2P +  5H,SO04(d, noéng) ——> 2H;PO4 + 5SO, + 2H,0
Photpho ) Axit photphoric
(Chatkht)  (Chat oxi hoa)
-1 +6 0 +4
2HI + HQSO4(d, n(')ng) —> 12 + SOZ + 2H20
Axit iothidric ) Iot Khi sunfuro
(Chat khtr) (Chat oxi hoa)
-1 +6 0 +4
2HBr + HzSO4(d, n()ng) —> BI‘Z + SOZ + 2H20
Axit bromhidric ) Brom Khi sunfuro
(Chat khr) (Chat oxi hoa)
-2 +6 0 +4
H,S  + H,SO4«d,néng) ——> S+ SO, + 2H,0
Axit sun fuahidric ) Luuhuynh  Khi sunfuro
(Chat khtr) (Chat oxi hoa)

Céc kim loai manh nhuw Mg, Al, Zn khong nhiitng khir H,SO4 ddm dac, nong thanh
SO, ma con thanh S, H,S. H,SO, ddm dic nhung néu loang bét thi s& bi khir tao luu
huynh (S) hay hop chét cia luu huynh c6 sé oxi hoéa thap hon (H,S). Nguyén nhan
cta tinh chét trén 1a do kim loai manh nén dé cho dién tir (dé H,SO, nhan nhiéu dién
tir) va do H,SOy it ddm dic nén n6 khong oxi héa tiép S, HS.

Thi du:
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Al + H,SO4(d, ngudi) %@

0 +6 +3 +4
2A1 + G6H.SOu(d, néng) —— Al(SOs); + 380, + 6H,0
Nhom Khi sunfuro
0 +6 +3 0
2A1 + 4H,SOu(kha dic,nong) —— Al(SOs); + S + 4H,0
Luu huynh
0 +6 +3 -2
8Al + 15H,SOu(hoi dic, néng) —> 4AL(SOs); + 3H,S + 12H,0
Hidro sunfua
0 +1 +3 0
2Al + 3H,SO4lodng) —— AlL(SOs); + 3H,
Hidro

- Khi sunfure (SO,) oxi hoa dugc cac c}lét khir manh nhu cac hop chit cta phi kim c6
s0 oxi hoa thap (nhu H,S, CO), mot s6 phi kim (nhu Hy, C), cac kim loai manh (nhu
Na, K, Ca, Ba, Mg). Néu SO, la chat oxi héa thi né thwong bi khir tao S.

+4 2 0
SO, + H,S —_—> S + H,O
Khi sunfuro Khi hidro sunfua Luu huynh
(Chat oxi hoa) (Chat khtr) o
Khi mui hac ~ Khi c6 mui triing thui Chat ran, mau vang nhat
+4 +2 0 +4

SO, n 200 Xt(41,05)500°C S + CO,
(Chét oxi héa)  (Chat khir)

+4 0 0 +2

SO, + 2C _swfe S + 2CO
(Chat oxi ha)  (Chéat khr)

+4 0 0 +1

SO, + 2H, <<, S + 2H,0
(Chét oxi h6a)  (Chat khir)

+4 0 0 +2

SO, + 2Mg —“>» S + 2MgO
(Chét oxi héa)  (Chat khir)

Ghi chu

G.1. Khéc véi HNOs, dung dich HSO4 loang la a xit thong thuwdng (tdc nhan oxi hoa
1a H"), chi dung dich H,SO, dam dic, néng méi 1a axit ¢6 tinh oxi hda manh (tac
nhan oxi hoa 1a SO,™). Trong khi dung dich HNO; ké ca d¢am dic 1an lodng déu la
axit c6 tinh o xi héa manh (tdc nhan oxi hoa 1a NOy")
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Thidu: o +1 +2 0
Fe + HQSO4(I) 2 FGSO4 + H2

0 6 +3 +4
2Fe + 6H2$O4(d, Ilél’lg) —_> FCz(SO4)3 + 35S0, + 6H,0

0 +5 +3 +2
Fe + 4HNOs;(1) —— Fe(NOs); + NO + 2H,O

0 +5 +3 +4
Fe + 6HNO3(d, Ilél’lg) —_—> Fe(N03)3 + 3N02 + 3H20

G.2. Bakim loai Al, Fe, Cr khong bi hoa tan trong dung dich H,SO4 ddm dac ngudi
(cting nhu trong dung dich HNO; dam ddc ngudi) (bi thu dong hoa, tro)

Al, Fe, Cr H,SO4(d, nguoi) N\

G.3. Khi mot kim loai tac dung dung dich H,SO, tao cac chat SO,, S, H,S thi tong quat
moi chat 1a mgt phan ung dc 1ap. Chi khi nao biét ti 1€ so mol giira cac chat
nay thi méi viét chung mot phan wrng gébm cac chat nay duoc.

Bai tap 81
A 13 mét kim loai. Hoa tan hoan toan 1,43 gam A bang dung dich H,SOy4 c¢6 du 20% so
voi lugng can, thu dugc moét khi cé6 mui hic, mot chat khong tan c6 mau vang nhat (co
khdi Iugng 0,192 gam) va dung dich B (c6 chita mudi sunfat ciia A). Cho hap thu lwong
khi mui hic trén vao 100 ml dung dich Ca(OH); 0,03M, thu dugc 0,24 gam két tia mau
trang.
a. Xac dinh kim loai A. Cho biét dung dich H,SO, dem dung khong c6 phan tng véi
chét rin mau vang.
b. Tinh thé tich dung dich Ba(OH), 0,1M cén dung vira dii dé khi cho tac dung véi
luong dung dich B trén thi thu duogc:
- Luong két tia cuc dai
- Luong két tia cuc tiéu.
c. Tinh khdi lugng két tiia 16n nhat va nhé nhat thu duoc & cau (b).
Céc phan ung xay ra hoan toan.
(Na=23; Mg=24; Al1=27; K=39; Ca=40; Cr=52; Mn =55; Fe =56; Cu=64; Zn =
65; Ag=108; Ba=137; Hg=200; Pb=207; S=32; O=16; H=1)
DS: Zn; 284ml; 504ml; 8,7952g; 6,6172¢g

Bai tap 81’
X 1a mot kim loai. Hoa tan hét 3,78 gam A trong 51ml dung dich H,SO, (dung du 40%
so v6i luong can), thu dugc 1,68 lit hdn hop hai khi H,S va H, (dktc) va dung dich Y.
Dan hdn hop hai khi trén vao dung dich CuCl, du, thu duoc 4,32 gam két tia mau den.
a. Xac dinh kim loai X. Viét mot phan tng giita kim loai X vira tim dugc v6i dung
dich H,SOy4 theo dir kién cho.
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b. Tinh néng do mol/lit ctia dung dich H,SOs.

¢. Cho tur tir V (lit) dung dich NaOH 0,1M vao lugng dung dich Y trén. Tim khoang
xac dinh cia V hodc tri sO cua V dé:

a. Khong co két tia.

B. Thu dugc két tua nhidu nhat. Tinh khéi lwong két tia nhiéu nhit nay.
Céc phan ung xay ra hoan toan.

(Li=7; Be=9; Na=23; Mg =24; Al=27; Ca=40; Cr=52; Mn =55; Fe = 56; Ni =
59; Cu=64; Ag=108; Hg=200; Pb =208; O=16; H=1; S = 32)
DS: Al; H,SO4 7M; 2,041it > V > 7,641it; V = 6,24lit ; 10,92gam Al(OH);

I.5. Ton H'

Ton H' ciia axit thong thuwong oxi hoa dugc cac kim loai dimg trwée H trong diy

thé dién hoa. Ton H bi khir tao khi Ha, con kim loai bi khir tao mudi twong ung (ion
kim loai).

K Ca Na Mg Al Mn Zn Cr Fe Ni Sn Pb|H Cu Ag Hg Pt Au
Thi du:

Z/n + 2HCI —— ZnCl, + H,

0 +1 +2 0

Zn + 2H —— 7Zn* + H,
(Chat khtr)  (Chat oxi hoa) (Chat oxi hoa) (Chét khir)

Phan mg trén xay ra duoc 1a do: | Tinh khir: Zn> H,
Tinh oxi hoa: H" > Zn*"
Fe + HzSO4(D —_—> FCSO4 + H2

0 +1 +2 0

Fe + 2H ——> F¥' + H
(Chét khir) (Chét oxi hoa) (Chét oxi héa) (Chat khir)

Phan ng trén xay ra dugc 1a do: | Tinh khur: Fe> H,
Tinh oxi hoa: H" > Fe**

Al + 3HBr —— AlBr;s + %Hz

0 +1 +3 0

Al + 3H —— A o+ %Hz

(Chat khtr)  (Chat oxi hoa) (Chat oxi héa) (Chat khtr)

Phan tng trén xay ra duoc 1a do: | Tinh khir: Al> H,
Tinh oxi héa: H" > AI’*
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Na + HCl]l —— NaCl + %Hz

Cu + HCl —H—>
Ag + HS0) —H¢—>

Cr + 2HCI —— CiCl; + Hy

Crom Crom (II) clorua

Mg + 2CH;COOH —— Mg(CH;CO0), + H,

Magie Axit axetic Magie axetat

Ni + 2HCI —— NiCl, + H,

Niken Niken clorua
Hg + HBr —}—>
Thuy ngan

- Jon H' ctia nwée (H,O) & nhiét dé thwong chi oxi hda dugc cac kim loai rit manh 1a
kim loai kiém (Li, Na, K, Rb, Cs, Fr) va kim loai kiém thé (Ca, Sr, Ba, Ra). Kim
loai kiém, kiém thd bi oxi hoa tao hidroxit kim loai, con H' ctia nuéc bi khir thanh khi
hidro (H,). Vi ndng ion H ctia nuwdc rat nho, nén ¢ nhiét do thuong nod chi oxi hoa
céc kim loai rit manh 1a kiém, kiém thd, ma khong oxi hoa dugc cac kim loai khac.

Thi du:
0 +1 +1 0
2Na + 2H,0 —— 2NaOH + H,
Natri Nudc Natri hidroxit Khi hidro

(Chatkhtr)  (Chét oxi hoa)

2K + 2H,0 ——> 2KOH + H,

Kali
0 +1 +2 0
Ca + 2H,0 ——> Ca©OH), + H,
Canxi Nudc Canxi hidroxit Hidro

(Chatkhtr)  (Chét oxi hoa)

Ba + ZHZO —_—> Ba(OH)2 + H2
Bari Nudce Bari hidroxit Hidro

Al + HO —F—>
Mg, Fe, Cu, Ag ﬁ%
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- Ton H' ciia nwée (H,0) c6 thé oxi hoa cac kim loai dirng trwée H trong diy thé dién
héa & nhiét do cao, kim loai bi oxi héa tao oxit kim loai, con H' ctia nudc bi khir tao
thanh khi H,. Vi ¢ nhiét d6 cao nén hidroxit kim loai bi nhi¢t phan nén ta khong thu
duoc hidroxit kim loai ma 1a oxit kim loai.

Thi du:
Fe + HO0 —X—>
3Fe + 4H,0 _<5102C% Fe;O, + 4H,
Sit Hoi nuéce Sattiroxit  Hidro
Fe + HO >570°C »,  FeO + H,
Sat Hoi nuéc Sat (IT) oxit Hidro
Mg + H0 =
0 +1 +2 0
Mg + H,0 —f“°5 MgO + H,
Magie Hoi nuéc Magie oxit Hidro

Cu + H, O —

Cu + Hzo t° >< >
/n + HO %

0
Zn + H,O0O —(* 5 7ZnO + H,
Kém Ké&m oxit

Ghi chu

G.1. Khi cho kim loai kiém (Li, Na, K, Rb, Fr) kiém tho (Ca, Sr, Ba, Rn) tac dung
v6i dung dich axit thong thwong thi kim loai kiém, kiém tho tac dung véi H'
cua axit trwéce (tao mudi va khi Hy), khi hét axit ma con du kim loai kiém, kiém
tho, thi kim loai kiém, kiém thd méi tac dung tiép v6i dung méi nwée cia dung
dich sau (tao hidroxit kim loai va khi Hy).

Thi du:

Cho Na vao dung dich HCI:
2Na + 2HCI —— 2NaCl + H,

Hét HCI ma con du:
2Na(condu) + 2H,O0O ——> 2NaOH + H;
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Cho Ba vao dung dich CH3;COOH:
Ba + 2CH3COOH E— Ba(CH3COO)2 + H2

Hét CH;COOH, con Ba du:
Ba + 2H20 —_—> Ba(OH)z + Hz

Bai tap 82
Cho m gam kali kim loai vao 100 ml dung dich HCI 0,1M. Sau d6 can thém tiép 10 ml
dung dich HBr 0,2M d¢é thu duoc dung dich c¢6 pH =7.

a. Tinhm.

b. Tinh thé tich khi hidro thoat ra trong thi nghiém trén & 27,3°C; 83,6 cmHg.

c¢. Xac dinh nong d6 mol/lit ciia dung dich c¢6 pH = 7 trén.
Céc phan tng xay ra hoan toan. Coi thé tich dung dich khéng thay ddi trong qua trinh
phan ung.

(K=39)
DS: m=0,468g; 134,4ml; KCI1 0,091M; KBr 0,018M

Bai tap 82°
Cho m gam canxi kim loai vao 200 gam dung dich HBr 0,81%. Sau d6 can thém tiép 50
gam dung dich HCI 0,73% vao dé thu dugc dung dich D ¢6 pH = 7.

a. Tinhm.

b. Tinh thé tich khi thoat ra & dktc. Coi hoi nudc bay hoi khong dang ké.

¢. Xac dinh néng d6 % mdi chat tan cua dung dich D.
Céc phan ung xay ra hoan toan.

(Ca=40; H=1; Br=80; C1=35,5)
bS: m=0,6g; 336ml H,; CaBr; 0,8%; CaCl, 0,222%

1.6. Ton kim loai
Ion kim loai ludén luén 14 ion dwong. Tét ca ion kim loai déu c6 thé 1a chit oxi hoa. Néu
la chat oxi hoa thi n6 bi khir tao ion kim loai cé so oxi héa thap hon hay thanh kim

loai don chit tuong Ung.

- lon kim loai (trong dung dich) oxi hoa dugc cac kim loai dung trude né trong day thé
dién hoa (trir kim loai kiém, kiém tho).

K Ca Na Mg Al Mn Zn Cr Fe Ni Sn Pb H Cu Ag HgPt Au
— Chiéu cac chit khir c6 39 manh giam dan

K* Ca®" Na" Mg”" A’ Mn*" Zn*" Cr’" Fe*" Ni*" Sn** Pb*" H" Cu®" Ag" Hg*" Pt*" Au®"
—> Chiéu cic chét oxi héa c6 d9 manh ting din

Thi du:

2FeCly(dd) + Fe —— 3FeCly(dd)
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+3 0 +2

2Fe’* + Fe —— 3Fe*
Chat oxi hoa  Chét khir

FeCly(dd) + Zn ——> Fe + ZnCly(dd)
+2 0 0 +2

FeX*  + Zn ——> Fe + Zn*
Chét oxi hoa  Chét khir

2A1 + 3CuSO4dd) —— AlL(SO4)s(dd) + 3Cu

0 +2 +3 0
2A1  +  3C¥t —— 2AP + 3Cu
Chét khir Chét oxi hoa

Ag + Fe(NO3)3(dd) —&

3Zn(dw) + 2Fe(NOs)(dd) —> 3Zn(NOs)x(dd) + 2Fe

0 +3 +2 0
3Zn(dw) + 2Fe" —— 3Zn*" + 2Fe
Chét khtr Chét oxi hoa

Zn + 2Fe(NOs)(dd, dw) —— Zn(NOs)(dd) + 2Fe(NOs)(dd)

Zn  + 2FT(dw) ——  Zn*" + 2Fe*
AgNOs(dd) + Fe(NOs3)s(dd)

AgNOs(dd) + Fe(NO3)(dd) ——> Ag + Fe(NO;)s(dd)
+1 +2 0 +3

Ag"  + Fe¥ —— Ag + Fe**
Chét oxi hoa Chat khir

Fe + Cu(CH;COO)dd) ——> Fe(CH;COO), + Cu
Cu + FeSO4(dd) % CuSO4(dd) + Fe

Cu + FexSOs)sdd) —> CuSOs + 2FeSO4

+3 2 -1 -2 +2 +4 0 0
- Ton Fe*'(dd) oxi hoa dugc H,S, HI, KI, Sn?', Na,$,0;, SO, Cu, Fe. Fe** bj khu
taoFe®’, con céac chit khir trén bi o xi héa tao S, I, b, Sn*', Na,S404, SO, Cu*’,
Fe?".
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Thi du:
+3 2 +2 0

2FCC13 + H,S —> 2FCC12 + S + 2HCI
Chét oxi hoa Chét khur

+3 1 +2 0

2FeClz; + 2HI —— 2FeCl, + I, + 2HCI
Chét oxi hoa Chét khir

+3 1 +2 0

2FeCl; + 2KI ——> 2FeCl, + 1, + 2KCI
Chét oxi héa  Chét khtr

+3 +2 +2 +4
2FeCl; +  SnCl, —_ 2FeCl, + SnCl,
Sét (IIT) clorua Thiéc (IT) clorua Sét (I) clorua  Thiéc (IV) clorua
(Chat oxi hoa) (Chat khr)
+3 +2 +2 +2,5

2F€C13 + 2Na28203 e 2F€C12 + Na28406 + 2NaCl

Natri tiosunfat; Natri hiposun fit ~ Natri terationat

(Chat oxi hoa) (Chat khir)
+3 +4 +2 +6
2F€C13 + NaQSO3 + HZO E— 2F€C1z + NaQSO4 + 2HCI
Natri sunfit Natri sunfat

(Chét oxi héa)  (Chat khir)

2F6C13 + Cu — 2FeC12 + CuC12
2FeCls; + Fe —— 3FeCl,

Fex(SOg); + 6KI ——> 2Fel + I, + 3K,SO4
Fez(SO4)3(dd) + 3NaZS(dd, dll‘) —> 2FeS¢+ S¢+ 3Nast4

FCQ(SO4)3(dd, dll') + NaQS(dd, du) —_—> 2FeSO4 + S¢+ NaZSO4

(Néu trong dung dich lodng, con ¢o su thily phan: f
Fex(SO:); + 3NayS —— 2Fe(OH)pg+ HoS’/+ 3Na,SOy)

FCQ(SO4)3(dll’) + 2KI —— 2FeSO, + I, + K,SO4

FCQ(SO4)3 + 6KI(dll‘) —> 2F612 + Iz + 3K2$O4

Chi y
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Do tinh oxi hoa cua Fe*" , N6 oxi hoa duoc I, SO3 P S* , hén khﬁng ¢6 Fels, Fey(SO3)s,
Fe,S; trong dung dich. Cung do sy thuy phan nhleu cia Fe’™ ma khong cé Fey(CO3)s,
Fe,S; trong dung dich (Sy thuy phén cua cac mudi nay da dé cap ¢ phan qui luat thuc
nghiém sy hoa tan mudi trong nuéc). Sy khong hién dién Fe,S; trong dung dich, co tai
liéu 1a do su thuy phan, tao Fe(OH); va H,S; C6 tai liéu cho la do Fe’" di oxi héa S* tao
S, con Fe’™ bi khir tao Fe*™. C6 18, khi dung dich lodng (c6 nhiéu nudc) thi c¢6 sy thay
phan hodc c6 ca sy thity phan 1an sy oxi hoa khir. No6i chung, khong thu dugc Fe,S; trong
dung dich.

Bai tap 83
Hon hgp chatrdin A gdm bdt sdt va mudi bac nitrat. Cho 250 ml H,O vao cdc c6 chira
m gam hdn hop A. Khudy déu d€ phin tng x4y ra hoan toan, thu dugc 5,4 gam mot
kim loai va 250 ml dung dich B c6 chita hdn hgp mudi. Cho tir tir bot kim loai dong vao
lugng dung dich B trén thi dung dich nay hoa tan dugc t8i da 0,32 gam bot dong va thu
dugc dung dich trong suot.
a. Vi€t cac phuong trinh phdn ng xay ra.
b. Tinh m.
c. Tinh ndng dd mol/lit mdi cha't tan trong dung dich B.
(Fe=56;Ag=108;N=14;0=16; Cu=064)
DS: m=9,62g; Fe(NOs), 0,04M; Fe(NO3); 0,04M

Bai tap 83’
Hon hop chét ran X gom bot k&m va mudi sat (II1) sunfat. Cho 200 ml nudc vao mot binh
chira m gam hdn hop X. Dung diia thay tinh khudy déu dé phan tmg xay ra hoan toan.
Thu duogc chit khong tan gdm 3,36 gam mot kim loai va dung dich Y ¢6 hoa tan hdn hop
mudi. Cho dung dich xit lwgng du vao dung dich Y, sau khi phan tmg xong, loc lay két
tua dem nung ngoai khong khi cho dén khéi luong khéng ddi thi thu duoc 11,2 gam mot
chat ran.

a. Viét cac phan mg xay ra.

b. Tinh m.

c. Tinh ndng d6 mol ctia chat tan cia dung dich Y. Coi thé tich dung dich Y bang

thé tich nudc da dung.
(Zn=65;Fe=56;,S=32;0=16)
bS: m = 50,4g; ZnSO4 0,8M; FeSO4 0,7M

I.7. Halogen X, va cac hop chét cia né, nhu F,, Cl,, Br,, I,, NaClO, KCIOs,
Ca(Cl0),, CaClL,0, KBrO;, KIO;, HCIO,. Cac chit oxi hoa halogen don chét c6 sb
oxi héa 0 hay hop chit ctia halogen c6 s6 oxi hoa +1, +3, +5, +7 thuong bi khir tao
thanh mudi halogenua X (CI, Br, I') trong d6 halogen ¢ s6 oxi hoa bang —1.

- Halogen nam & chu ky trén diy dwoc halogen nim & chu ky dwdi ra khoi dung
dich muéi halogenua. Hay halogen day dwoc phi kim yéu hon né ra khoi dung
dich muéi ciing nhu axit. Thyc chat cung la chat oxi hoa manh tac dung voi chat
khir manh trong dung dich dé tao chat khtr va chat oxi hoa twong tmg yéu hon.
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Thi du:
Cl, + 2KBr(dd) —— 2KCl(dd) + Bn

0 -1 -1 0
Cl, + 2Br(dd ——> 2CI'(dd) + Bn
Chit oxi héa  ChAt khtr Chét khu Chét oxi hoa

Phan Ung xay ra dugc 1a do: | Tinh oxi héa: CI, > Br;

Tinh khu: Br >CI'

0 -1 -1 0
Br, + 2KI —— 2KBr + I
Brom Kali iodua Kali bromua Tot

(Chat oxi hoa)  (Chat khir) (Chat khir) (Chat oxi hoa)

Phan g xay ra dugc 1a do: | Tinh oxi héa: Br, > I,

Tinh khu: I' > Br

L + NaCl % Br, + KF %

F, + 2NaCl —— 2NaF + Cl,
Flo (Fluor)  Natri clorua Natri florua Clo

Cl, + 2Nal —— 2NaCl + I,
Br, + 2HI ——> 2HBr + I,

ILL + H,S ——> 2HI + S

0 +2 +3 0
3F, + 2FeClykhan) —> 2FeF; + 2Ch

Halogen X, oxi héa duoc hau hé‘g cac kim loai dé tao mudi halogenua X'. Riéng
F, (flo) c6 tinh oxi héa manh nhét, n6 phan tmg dugc voi tt ca cac kim loai (ké
ca vang va bach kim) dé tao muoi florua. F;, Cl,, Br; tac dung Fe tao muoi sat
(I1T), riéng I, chi tao mudi sit (IT) (Vi Fe’" oxi hoa dugc I tao 1)

Thi du:

2Na + Cl;, —— 2NaCl

Natri néng chdy chdy trong binh khi clo cho ngon Itra sang chdi, tao natri clorua.

2Fe + 3Cl, —— 2FeCl3 Sét (III) clorua
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Bot sit nong chay trong binh khi clo tao thanh khéi mau nau, d6 1a nhitng hat rat nho sat (III)
clorua.

Fe + %Fz —— FeF; Sat (I10) florua

Fe + %Brz ——>  FeBr; Sét (III) bromua

Fe + I, —— Fel, Sit(Il)iodua

Cu + Clz 2 CUC12

Nung soi ddy dong nong do6 rdi cho vao binh khi clo, soi day dong chay sang, tao dong (IT) clorua.
2A1 + 3Br, —— 2AIBn;
2A1 + 3, —— 2AlL

- Cl, Br; oxi hoa dugc dung dich mudi sit (IT) tao mudi st (II). CI, oxi hoa H,S
tao H,SOy4. Br;, I, o xi hoa H,S tao S.

+2 0 +3 -1
2F6C12 + Clz —> 2FeC13
St (IT) clorua Clo Sét (III) clo rua

(Chatkhtr)  (Chét oxi hoa)

+2 0 +3 +3 -1

%Fer + %Brz ——> FeCl; + %FeBm

6FeCl, + 3Br, —— 4FeCl; + 2FeBnr;

+2 0 +3 -1
2FeBr, + Br, —— 2FeBn;

0 -2 -1 +6
4Cl, + H,S + 4H,0 > SHCI + H,SOq4
Clo Hidro sunfua Axit clohidric Axit sunfuric

(Chét oxi hoa) (Chét khir)

Br, + st ——> 2HBr + S ¢
Néu cho dung dich H,S (axit sunfuahidric) vao nudc brom, thi thdy brom mat mau d6 niu va
dung dich duc (do c6 tao ket tia S)

L + HS ——> 2HI + S¢
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- X; oxi hoa dwge SO, trong dung dich tao H,SO4

0 +4 -1 +6
Cl, + SO, + 2H,0 —— 2HCI +  H,SO4
Clo Khi sunfuro Axit clohidric Axit sunfuric

(Chat oxi héa) (Chat khir)

0 +4 -1 +6
BI'Q + SOZ + 2H20 E—— 2HBr + stO4
Brom Khi sunfuro Axit bromhidric  Axit sunfuric

(Chat oxi hoa) (Chat khir)
Khi SO, lam mat mau doé nau cua nudc brom

0 +4 -1 +6
Iz + SOQ + ZHQO ——> 2HI + HzSO4
Tot Khi sunfuro Axit iothidric  Axit sunfuric

(Chat oxi hoa) (Chat khir)
Khi SO, lam mat mau vang cta dung dich iot.

- Cho ludng khi flo (fluor, F,) di qua nudc néng thi nuwée bde chay va tao ra khi

0X1
0 -2 -1 0
0
2F, + 2H,0 —— 4HF + O,
Khi flo Hoi nude Hidro florua Khi oxi

(Chét oxi héa) (Chét khir)

Nudc dap tit lira ddm chay, nhung nudc bde chay trong khi flo, giai phong khi
oxi. Do do6 khi cho F; tac dung v6i dung dich NaCl khong thu dwgc khi clo
(Cl;) ma l1a c6 phan tng giira khi F, véi dung moi nwéec (H,O) ctia dung
dich tao khi O,.

- X, oxi héa duoc cac phi kim nhu: Hp, S, P

F, + H, —— 2HF  (Phan mg nd manh ngay ca trong bong tdi ¢ nhiét do rat
thip, -200°C)

Cl, + H, —%— 2HCIl (O nhiétdo thuong va trong bong tdi, phan ung xay ra
rat chdm. Nhung khi dun nong hay chi€u sang manh thi
phan tng x4y ra ngay va kém theo tieng nd6 manh)

Br, + H; —% 5 2HBr (Phan tng chi xdy ra khi dun nong)

L + H 1 ca0 s, 2HI  (Phan tng chi xay ra khi dun néng & nhiét do cao va
phan ing thuan nghich)

2S + Cl, —— S,Cl
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P + % C12 —_—> PC13

P + % C12 S PC15

P + % Bl‘z —> PBI‘3

2P + 3, —2 5 2PL

KC10;, NaClO, KBrOs, K,IO3 oxi hoa dugc cac chat khir nhu: C, S, P, Fe**,
S*, SO;*, NH;. Con cac chit oxi hoa trén bi khir tao CI, Br, I

Thi du:
+5 0 -1 +4

2KCIO; + 3C —2% 6KCl + 3CO,

Ka}li clo rat Cagbon Kaliclorua Khi cacbonic
(Chat oxi hoa) (Chat khtr)

KClIO; + 6HC1 —— KCl + 3CL, + 3H;O

+5 -1 -1 0
KCIO; + 6HBr _— KCl1 + 3Br, + 3H,O

Kalj clorat Axit bgomhidric Kali clorua Brom

(Chat oxi h6éa)  (Chat khir)

+5 -1 -1 0
KBrO; + 6HI —— KBr + 3, + 3H,0O
Ka}i bromat Axit'iothidric Kali bromua Tot
(Chat oxi héa) (Chat khir)
-1 0

+1 -3
3NaCIO + 2NH; —— 3NaCl + N, + 3H,O
Natri hipoclorit ~ Amoniac
(Chét oxi héa)  (Chét khr)

+1 -1 -1 0
NaClO + HzOz ——> NaCl + 02 + Hzo

Natri hipoclorit ~ Hidropeoxit
(Chat oxi hoa)  (Chat khir)

+1 -1 -1 0
NaClO + 2KI + H, O —— NaCl + I, + 2KOH
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+5 -1 -1 0
NaClO3 + OKI + 3HQSO4 ——> NaC(Cl + 312 + 3KZSO4 + 3H20
Natri clorat Kali iodua Natri clorua Tot

(Chat oxi héa) (Chat khir)
Luuy

L.1. Khi cho khi clo vao dung dich xut, c6 phan ting:

0 -1 +1
Cl, + 2NaOH —— NaCl + NaClO + H)O
Clo Natri clorua Natri hipoclorit

(Chét oxi hoa, Chét khir) (Phan (g oxi hoa khir noi phén tir)
S& di c6 phan ung trén 1a do:

CcLb + H O —— HClI + HCIO
Axit clohidric  Axit hipoclorit
HCI + NaOH —— NaCl + HyO

HCIO + NaOH —— NaClO + H)O

L.2. Dung dich hdn hop cac mudi NaCl - NaClO (hay KCI - KCIO) duogc goi 1a nuwée
Javel. Nudc Javel c6 tinh oxi héa manh (do ¢6 ion hipoclorit, C107), dugc ding dé
tdy trang soi bong, vai va gidy. Nudc Javel khong dé duoc 1au. Trong nha may dét,
nha may gidy, nude Javel duge diéu ché bang cach dién phan dung dich NaCl lodng
(15 — 20%) trong binh dién phan khong c6 vach ngin véi catod bang sat va anod
bang than chi (cacbon graphit).

L.3. Khi cho khi clo tac dung dung dich kiém di dugc dun néng 100°C thi thu duoc
muoi clorat.

0 -1 +5
3Cl, + 6NaOH —%¢, 5NaCl + NaClO; + 3H,0
Clo Natri clorua  Natri clorat

(Chat oxi hoa, Chat khir)  (Phan tmg tu oxi hoa khir)

0 -1 +5
3Cl, + 6KOH —%¢, 5KCl + KClO; + 3H,0
Clo Kali clorua Kali clorat

(Chat oxi héa, Chat khir)  (Phan tmg tw oxi héa khir)

Kali clorat dé bi nhiét phan tao kali clorua va khi oxi (khi dun néng c6 MnO, lam
xuc tac). Do d6 KCI0; dugc dung diéu ché khi O, trong phong thi nghiém. Vi
cac chét d& bi chay (d& bi khir) nhu luu huynh (S), cacbon (than, C), photpho (P),
bot nhom (Al), dudong (C12H2,011) s& tao hdn hep nd voi KCIlO; khi va cham (quet,
dap). Vi thé, KCIO; dugc dung 1am thudc phao, thude diu que diém. Trong dau
ctia cay diém quet co chira 50% khdi luong KCI1O;.
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L.4.

KClO; —M2r o gcCl o+ %Oz f

Trong cong nghiép, KCIOs duoc diéu ché bang cach cho khi clo di qua nuéc voi
dun néng roi lay dung dich nong d6 tron véi KCI va dé ngudi dé cho KCIO; két
tinh (vi KCIO; it tan hon CaCl,). Kali clorat con dugc diéu ché bang cach dién
phan dung dich KC125% & nhiét do 70 — 75°C.

6Cl, + 6Ca(OH), —“—> Ca(ClOs), + 5CaCl, + 6H,O

Ca(ClO3), + 2KCI —— 2KCIO3 + CaCl,

Canxi hipoclorit Kali clorat

2KCl + 2H,0 dp, khong vach ngin, 75°C, anod tro > H, + 2KOH + Cl,

Catot Anot

6KOH + 3Cl, —“ > 5KCl + KCIO; + 3H,0
(it tan hon KCI)

Clorua voi (CaOCl,) la chét bot mau tréng, xép, ¢6 mui xdc¢, ludn bde mui khi clo.
Clorua voi dugc coi 1a mudi canxi hén tap cua axit clohidric (HCl) va ax1t
hipocloro' (HCIO). Clorua véi ¢6 tinh oxi héa manh, n6 duoc dung dé tay trang
vai, gidy va dé tay ué cac hd rac, cbng ranh, cac 6 gy dich bénh. Do c¢6 kha ning
tac dung voi cac chét hitu co, nén clorua voi con duge dung dé hoa giai cac chat doc
trong chién tranh hoa hoc. Clorua véi con duoc dung trong qua trinh tinh ché dau
mo. Clorua voi duoc tao ra khi cho khi clo tic dung véi véi sira (huyén phu dic
Ca(OH); trong nudc) theo phan ung:

/Cl
C12 + Ca(OH)z ——> Ca + HQO

No—«cl

Khi cho clorua véi tac dung véi axit clohidric thi co6 tao khi clo:

141 0 f
CaOCl, + 2HCI —— CL’ + CaCl, + H)O

Dudi tac dung cua anh sang hodc dun néng dung dich clorua véi, c6 mat dong oxit

hodc sat oxit lam xic tac, thi co sy phan hiy clorua véi tao khi oxi va canxi
clorua.

241 -1 0
2Ca0Cl, as (1 CuO (Fe,0;) CaCl, + O f

C6 thé dung hai phan tmg trén dé diéu ché khi clo va oxi trong phong thi nghiém.
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Khi dé trong khong khi, clorua voi tac dung véi khi cacbonic c6 trong khong khi va
gidi phong khi diclo oxit (Cl,0). Khi CL,O ¢6 mui giong khi clo (Cl,). Diéu nay
giai thich nguyén nhan clorua voi c6 mui khi clo.

2Ca0OCl, + CO, ——> CaCl, + CaCOs + CLO
Trong cong nghiép, ngudi ta diéu ché clorua voi bang cach cho khi clo tac dung véi

voi t61 kho. Clorua véi ré tien hon, chira ham lugng hipoclorit cao hon, dé bao
quan va chuyén ché hon so véi nuwée Javel.

C12 + Ca(OH)2 E— CaOCh + HzO

L.5. Klli hoa tan khi clo (Cl,) trong nudc, thi c6 mot phﬁn clo tac dung vdi nudce, tao
hon hop axit clohidric (HCI) va axit hipocloro (HCIO)

0 -1 +1
Cl, + HLO =Z=——= HCl +  HCIO
Clo Axit clohidric Axit hipocloro

(Chat oxi hoa, Chét khir; Chét tw oxi hoa ty khir) (Phan tmg oxi hoa khir noi phan tir)

Phan ung trén ciia Cl, giai thich sy 1am d6i mau gidy qui xanh wét héa dé cta
khi clo, rdi gidy qui bi mat mau. Nguyén nhan 1a axit HCI 1am dé gidy qui xanh,
con axit HCIO thi lai 1am méat mau gidy qui (do tinh oxi héa manh cua HCIO).
Day 1a hién tuong dic trung dé nhan biét khi clo (Cl,).

Axit hipocloro chi ton tai trong dung dich, né kém bén, ngay ca trong dung dich
loang HCIO, da c6 su phan huy tao khi oxi va axit HCI. Sy phan huy nay xday ra
cang nhanh duéi tac dung cua anh sang mat troi. Vi thé nudc clo dé sau mot thoi
gian s& mat mau vang nhat va chi con chira a xit clohidric (HCI).

2HCIO —=—> 2HCI + O,
Axit hipocloro Axit clohidric Oxi

L.6. Iot (I>) tac dung dé dang vé&i dung dich Na,S,03 (Natri tiosunfat, Natri hiposunfit)
tao mudi Nal va Na,S;0¢ (Natri tetrationat). Dung dich Na28203 lam méat mau
vang cua dung dich iot. Nguoi ta thuong dung phan tng nay dé dinh phan dung
dich Na,S,0; béng dung dich I, (nhém xac dinh néng do dung dich Na,S,05 khi
biét néng dd dung dich I, hodc nguoc lai). Sau khi phan tng vira du, mot giot du
dung dich I; lam cho dung dich phan ung c6 mau vang rat nhat (Hoac mdt lugng
dung dich I, ¢6 du s& 1am cho dung dich ho tinh bot lodng c6 mau xanh dwong, do
da cho vao dung dich phan tng truée do). Nho cac hién tuong dac trung ndy ma
ngudi ta méi biét phan tng xong (giot du dung dich I, coi nhu sai 86 trong su
dinh phan hay trong phép chuén d6 thé tich).

+2,5 -1
2Na28203 + Iz —_—> Na28406 + 2Nal
Natri hiposunfit Iot Natri tetrationat  Natri iodua

(Chat khtr)  (Chét oxi hoa)

© http://vietsciences.free.fr va http://vietsciences.org V6 H6ng Thai



Giao khoa hoa vo co 197 Bién soan: V6 Hong Thai

1.8. Ozon (O3)

[Thit hinh 13 hién tuong mdt nguyén t6 héa hoc hién dién dudi cac dang don chat
khac nhau. Thi du: O, (oxi), O3 (ozon) 1a hai chat thu hinh ciia nguyén t6 oxi; Cacbon
graphit (than chi), Cacbon kim cwong), Cacbon v6 dinh hinh (md hong, lo nghe) 1a ba
chét thu hinh cua nguyen t6 cacbon; Photpho trang (P4), Photpho d6 (photpho tim),
Photpho den 14 ba chat thu hinh cua nguyén t6 photpho]

Ozon (03) 1a mdt chit thu hinh véi oxi (O,). Ozon hién dién dang khi & diéu kién thuong,
c6 mau xanh da troi nhat, c6 mui x6¢. Ozon c6 tinh oxi héa manh hon oxi, n6 pha huy
cac chat hiru co, oxi hoé nhiéu kim loai, trong dé c6 bac.

Ozon c6 tinh oxi héa manh 1a do n6 khong bén, d& bi phan hiy tao thanh oxi nguyén tur
(O) [O nguyén tr c6 tinh oxi hoa manh hon oxi phén tr, O,, vi khong can cung cap ning
luong dé cat dut lién két doi gitra O voi O, O=0, trong phan tir O]:

O3 —— O + O

Ozon Oxi Oxi nguyén tir

- Ozon day dwoc iot (iod) ra khéi dung dich Kkali iodua (iodur kalium) (O, khong c6
tinh chat nay). Do d6 dung dich KI dugc ding dé nhan biét ozon (Néu 1 ozon thi khi
cho tac dung vo6i dung dich KI s& thu dugce I, lam cho dung dich ¢6 mau vang, hay I,
tao ra lam xanh ho tinh bot). Hay gidy tam dung dich KI va ho tinh bot (gidy iodua -
tinh bot) chuyén ngay sang mau xanh néu c6 hién dién ozon trong khong khi.

K1+02+H20%

-1 0 0 -2
2K1 + O3 + O — I, + 0O, + KOH
Kali iodua Ozon Tot Oxi

(Chat khir) (Chat oxi hoa)

- Ozon oxi hoa dwgce kim loai bac (Ag), thuy ngan (Hg). Trong khi oxi (O,) khong tac
dung vol kim loai bac.

Ag+02%<—>

0 0 +1 -2
2Ag + 03 ——> AgO + O,

- Ozon oxi hoa muoi sunfua thanh muoi sunfat, oxi héa amoniac thanh nitrit,

nitrat
-2 0 +6 -2
PbS + O3 ——> PbSO;, + O,
Chi (I) sunfua Chi (II) sunfat
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Do c6 tinh oxi hda manh nén ozon diét dugc cac vi khudn vi thé ozon dugc dung dé
diét trung trong nudc va khir trung khong khi. Mot lugng nho ozon trong khong khi
s& 1am cho khong khi trong lanh, c6 anh huéng tot dén co thé con ngudi, nhung néu
khong khi chura nhiéu ozon sé& gay ngo doc. Trong ty nhién, ozon dugc tao thanh tur
oxi khi ¢6 sdm sét. O do cao 10 — 30 km, ozon dugc tao thanh do tac dung cua tia tir
ngoai mat troi. Nho vay, céc tia tr ngoai cua mat troi c6 hai cho su séng bi ngan
chiang lai. Nhitng nim gan day, nguoi ta phat hién nhiing 16 thing ctia ting ozon.
Day 1a mot nguy co dang dugc nghién ciru dé khac phuc.

1.9. Hidro peoxit (H,0;)
- H,0O; c6 tinh oxi héa manh trong cd moi trudong axit 1an moi truong kiém. H,O, oxi

hoa dwge I' thanh I, KNO; thanh KNOj3, sunfua thanh sunfat. H,O; bi khir tao
H,O0.

-1 -1 2 0
H,O, + H,SO, + 2KI —— 2H,O + I, + K,SOq4
(Chét oxi hoa) (Chét khur)
-1 2 -2 +6
4H,0, + PbS — 4H,0 + PbSO4
Hidro peoxit  Chi (I) sunfua Nudc Chi (IT) sunfat

(Chat oxi héa)  (Chét khir)

+3 -1 +5 -2
KNO, + H,0O, —— KNO; + H)O
Kali nit rit Hidro peoxit Kali nitrat Nude

(Chatkhir)  (Chat oxi hoa)

- H,0, rit tinh khiét twong ddi bén, nhung n6 dé bi phén tich tao O, va H,O khi c6
lan tap chat kim loai ‘nang hay hop chat cac kim loai nay, hoac khi dun nong hay bi
chiéu sang. Do d6 dé bao quan H,O,, nguoi ta dé chat nay trong cac chai thuy tinh
sam mau ciing nhu dé noi t6i va rAm mat. Nguoi ta thdy O, dugc tao ra tir phan tir
H,0, chtr khong phai cua H,O. Do d6 lién két gitra O — O trong H,0O; khong bi dut
ma la anion [O - 0]2' mat dién tir. Tt ca cac ung dung thuc té ctia H,0, déu dua vao
tinh khong bén va tinh oxi héa manh ciia n6. Dung dich H,0, 3% duoc dung sat
tring trong y hoc, nhu siic miéng, rira vét thwong. H,O, ciing duge dung lam chat
tfly tra"lng vai, len, lya, bong, rom ra, giéy, may tre,...Uu diém cua chat téy H,0, 1a
khi ding dung dich thich hop, nong d6 khong 16n, n6 chi 1am trang chat c6 mau
nhung khong 1am hu hong vat dugc tay. Cac chat dé chay nhu gidy, mat cua,... s&
bbc chay khi tiép xtic dung dich H,0, ¢6 ndng do 16n hon 65%. Dung dich H,O, dam
dic (16n hon 80%) duoc dung lam chat oxi héa nhién liéu cho cac dong co phan lyc.
Do tinh dé bi phan hily ctia nd, H,O, con duoc dung lam chét tao bot cho cac nganh
san xuét vat liéu xép.

, 0 1
H,0, S G EEN 502 + H,0

Hidro peoxit Oxi Nuédc
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- Peoxit (O-O) coi nhwr 12 mudi cia “axit” H,0,. Do d6 khi cho cac H,O, tac dung
v6i dung dich kiém manh (nhu NaOH, KOH, Ca(OH),, Ba(OH),) s& tao peoxit kim
loai trong Gmg va nude; Con khi cho peoxit kim loai tac dung voi axit thi hidro peoxit
bi day ra khoi peoxit kim loai. (Axit manh day duoc axit yéu hon ra khoi mudi. H,0,
¢6 tinh axit manh hon nuéc, nhung yéu hon nhiéu so véi cac axit thong thuong khac)

H202 + Ba(OH)z —_—> B8.02 + 2H20

Hidro peoxit Bari hidroxit Bari peoxit Nudc

BaO, + H,SOq4 —_> H,0, + BaSOy4

Bari peoxit Axit sunfuric Hidro peoxit Bari sunfat
H202 + 2NaOH —— Na202 + 2H20

K,0, + 2HCI1 —_—> H,0, + 2KCl1

Kali peoxit Axit clohidric Hidro peoxit Kali clorua

1.10. Okxit kim loai (Oxid kim lgai)

Oxit kim loai bi khtr tao kim loai twong ng hay oxit kim loai trong d6 kim loai c6
s6 oxi héa thap hon. Cac chit khir thuong dung dé khir oxit kim loai ¢ nhiét do cao
1a Al, H,, CO, C. Tuy nhién bén chit khir nay chi khir dugc cac oxit kim loai trong
d6 kim loai dirmg sau nhém trong diy thé dién hoa. Cac oxit kim loai Al, Mg, kim
loai kiém, kiém thd, chi bi khtr tao kim loai tuong Ung tai catot binh dién phan khi
dién phin nong chay cac oxit kim loai tuong ung trén.

K Ca Na Mg Al{Mn Zn Cr Fe Ni Sn Pb H Cu Ag Hg Pt Au

+3 0 0 +3

Fe,03 +  2A1 —2 5 2Fe + ALO;
(Chat oxi hoa) (Chat khir)

+2 0 0 +1

CuO + H, — Cu + H,O
(Chét oxi héa)  (Chéat khr)

+1 +2 0 +4

Ag0 + CO —“» 2Ag + CO,
(Chét oxi h6a)  (Chét khir)

+2 0 0 +2

Zn0O + C —“5 Zn + CO
(Chat oxi h6a)  (Chat khir)
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+3 +2 +8/3 +4
0
3F6203 + CO — 2FC304 + COz
Sét (IIT) oxit ~ Cacbon oxit Sét tiroxit  Cacbon dioxit

(Chét oxi hoa)  (Chét khir)

+8/3 +2 +2 +4
0
Fe;O4 + CO — 3FeO + CO,
St tir oxit Cacbon oxit St (IT) oxit Khi cacbonic

(Chét oxi hoa)  (Chét khir)

+2 +2 0 +4

FEO + CO —“» Fe + CO,
(Chét oxi héa)  (Chéat khir)

+2 0 0 +2
1400°C
pO + C ——— Pb + CO
Chi (II) oxit Cacbon Chi Cacbon oxit

(Chét oxi hoa) (Chat khir)

MgO + Al %é
ALO; + H, %é

Ale 3 %) 2Al + 3/20 b
Nhom oxit Nhom Oxi
(Catot) (Anot)

L11. Mot s0 phi kim (Khong kim loai) (nhu halogen X», O,, S, Ny, P, C, Si, H,)
- Cac phi kim oxi héa kim loai tao oxit kim loai hay muéi ciia kim loai twong tng.

Con phi kim bi khir tao thanh hop chat ctia phi kim (oxit hay mudi) trong d6 phi kim
¢6 sO oxi hoa am.

Thi du:
0 0 +3 -1
Fe + 32CL —%5  FeCl
Sét Clo St (III) clorua

(Chatkhir)  (Chét oxi hoa)
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0 0 +2 -2
Fe + S —“5  FeS
Sit Luu huynh Sét (IT) sunfua
(Chét khtr)  (Chét oxi hoa)
0 0 +8/3 -2
3Fe + 202 t—o) Fe3O4
Sét Oxi Sét tr oxit

(Chat khtr)  (Chét oxi hoa)

Nhém ty bde chay khi tiép xuc véi cac halogen X, mirc 6 manh liét phan tmg giamdan
tur Fz dén Iz.

Al + 3/2ClL, —>  AICh

Nhom Clo Nhom clorua
2A1 + 320, —%5 ALO;

241 + 38— ALS;
Nhém  Luwu huynh Nhom sunfua

Cu + 120, —“% CuO
Cu + Br, —“» CuBn

Au + 32CL, —“> AuCly
Vang Clo Vang (IIT) clorua

Ag + 12CL, —S> AgCl

Bac Clo Bac clorua
Li(long) + 1/2Hy(khi) _t°cao; Ap sudt H, cao LiH
Liti Hidro Liti hidrua

Na(long) + 1/2Hp(khi) —=£5 NaH
Natri hidrua

. 0 .
3Li + 12N, —— Li3N
Liti Nito Liti nitrua

0
3Mg + N —— MgN;
Magie Nito Magie nitrua

Ca(nong chay) + H» —% 5 CaH,
Can xi Hidro Canxi hidrua
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0
3Ba + N, —— BaN,
Bari Nito Bari nitrua

3Ca + 2P L) Ca3P2
Canxi  Photpho Canxi photphua

Ca + 2C —25 CaC,
Canxi  Cacbon Canxi cacbua

4A1 + 3C — %  ALGC,

Nhom Cacbon Nhom cacbua

. 0 .
2Ca + Si —— CaSi
Canxi Silic Canxi silixua

2Mg + Si —“5  MgSi
Magie Silic Magie silixua

Hg + S ——> HgS
Thuy ngdn Luu huynh Thuy ngan (IT) sunfua

Thuy ngan tac dung v6i luu huynh ¢ nhiét do thuong, vi vay ngudi ta thuong dung bot luu huynh dé gom
nhitng hat rat nho cua thiy ngén roi vai trén nén nha, trdnh duoc tac dung doc hai cua thiy ngan bay hoi
tao ra.

2Cr + 3CL, —“»  2CrClL

Crom Clo Crom (IIT) clorua

26r + 38— (oS
Crom Luu huynh Crom (IIT) sunfua

2cr + N, —%5 20N

Crom Nito Crom (III) nitrua
- Phi kim manh c6 thé oxi héa phi kim yéu hon.

Thi du:

0 0 +5 -2

2P+ 5205(dw) —C€ 5 P,0;
Photpho Oxi Photpho (V) oxit; Anhidrit photphoric
(Chat khtr)  (Chét oxi hoa)
00+3 -2
2P+ 3/20i(thidu) —LC€ 5  P,0;
Photpho Oxi Photpho (ITI) oxit; Anhidrit photphoro
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0 0 +3 -1
P + 3/2Cl(thifuy ——> PCL
Photpho Clo Photpho triclorua
(Chat khir) (Chat oxi hoa)
0 0 +5 -1
P+  52CL(dw) ——> PCls
Photpho Clo Photpho pentaclorua

(Chét khir) (Chét oxi hoa)

0 0 -3 +1
P + 32H, —Y<, PH,
Photpho “Hidro Photphin; Photphua hidro
(Chat khtr) (Chat oxi hoa)
0 0 +1 -2
H, + 120, —— H,O
Hidro Oxi Nudc; Hidro oxit

(Chat khtr)  (Chét oxi hoa)

0 0 3 +1
N, + 3H, FeE tOf D 2NH;
Ni:tor Hi(,iro Amoniac; Hidro nitrua
(Chat oxi héa) (Chat khir)
0 0 4+1
. 0
C + 2H, _ NS0T o CH,4
Cacbon Hidro Metan

(Chat oxi héa) (Chat khir)

0 0 +1-2
0
S + H, — HzS
Luu huynh Hidro Hidro sunfua

(Chat oxi héa) (Chat khir)

0 0 +5-2
58 + 2P L P,Ss
Luu huynh Photpho Dbiphotpho pentasunfua
(Chat oxi hoa) (Chat khir)
0 0 +4 -2
0

S + O, — SO,

Luu huynh Oxi Luu huynh (IV) oxit; Anhidrit sunfuaro; Khi sunfuaro

(Chat khtr)  (Chét oxi hoa)

0 0 +222
N> + O, 3000°C (Tialtadiénk.  2NO
Nito Oxi Nito oxit

(Chatkhtr)  (Chét oxi hoa)
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0 0 +4-1
Si + 2F, ——  SiF4 (Phan ung xay ra ¢ nhi¢t do thuong)
Silic Flo; Fluor Tetraflo silan; Silic tetraclorua

(Chatkhir)  (Chét oxi hoa)

0 0 +4 -2
. 0 .
Si + 02 — SlOz
Silic Oxi Silic oxit; Anhidrit silicic

(Chatkhir)  (Chét oxi hoa)

0 0 +4 -1
Si + 2¢cL, —»  SiCl
Silic Clo Silic tetraclorua; Tetraclo silan

(Chatkhir)  (Chat oxi hoa)

0 0 +6 -1
S + 3F, —— SFs
Luu huynh Flo Florua Iuu huynh (VI); Hexaflorua Iuu huynh

(Chatkhir)  (Chat oxi hoa)

- Phi kim manh (nhu F,, Cl,, O,) oxi h6a dwgc cic hop chit ciia phi kim hay kim
loai ¢6 s6 oxi hoa trung gian ciing cic hop chit ciia phi kim ¢é s6 oxi hoa thap
nhét nhu CO, NO, SOz, NaZSZO3, FeSz, F€C12, FeSO4, FCO, F6304, FCS, NH3, st,
PH3, KI, KBr, CHa,,....

Thi du
+2 0 +4 -2
200 + O, Y5 200,
Cacbon oxit Oxi Cacbon dioxit

(Chét khur) (Chét oxi hoa)

+2 0 +4 -2
2NO + (023 —> 2NO;
Nito oxit Oxi Nito dioxit

(Chatkhtr)  (Chét oxi hoa)

+2 0 +4 -1
cO + ChL —=%» (COClL
Cacbon oxit Oxi Photgen (Chat doc chién tranh)

(Chatkhir)  (Chat oxi hoa)

+4 0 +6 -2
2SO0, + O, V,05(Pt),450°C 2S0;
Anbhidrit sunfuna ro Anbhidrit sunfuric
(Chatkhir)  (Chat oxi hoa)
+2 0 +2,5 -1
2Na28203 + 12 —_—> Na28406 + 2Nal
Natri tiosunfat; Natri hiposunfit  Tot Natri tetrationat Natri iodua

(Chét khir) (Chét oxi hoa)
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+2-1 0 +3 -2 +4-2
2FeS, + 1120, —“> Fe,0; + 4SO,
Pirit sat; St (II) pesunfua ~ Oxi St (I1T) oxit Khi sunfuro
(Chat khir) (Chét oxi hoa)
+2 0 +3 -1
FeCl, + 1/2Cl R FeCl;
Sét (II) clorua Clo St (IIT) clorua

(Chatkhtr)  (Chat oxi hoa)

+2 0 +3 -1

3FCSO4 + 3/2C12 —_—> FGQ(SO4)3 + F6C13
(Chatkhtr)  (Chét oxi hoa)

+2 0 +3 -2

2Fe0 + 120, —“> TFe,0;
(Chatkhir)  (Chét oxi hoa)

+2 0 +3 -2
2Fe(OH), + 120, + H,0 ——  2Fe(OH);
St (1) hidroxit Oxi Hoi nuéc Sét (111 hidroxit
(Chat ran trang hoi luc nhat) (Khoéng khi) (Chat ran mau nau do)
+2 -2 0 +3 2 +4 -2
2FeS  + 7120, 2 s Fe0; + 250,
St (II) sunfua Oxi Sat (III) oxit Khi sunfuro
-3 0 0 -2
ONH; + 320, —“5 N, + 3H0
Amoniac Oxi Nito Hoi nude
3 0 + -2 -2
2NH; + 520, —2 5 2NO + 3H,0
Amoniac Oxi Nito oxit Hoi nudce
-2 0 0 -2

H,S + 1/20s(thiéu, chdy cham) ——> S + H,0

2 0 +4 -2 2
H,S + 3/20(du, chdy nhanh) —“—> SO, + H,0
2 0 0 -1

H,;0O + B —> 1/20, + 2HF
(Chatkhir)  (Chét oxi hoa)
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