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CHUYEN BE: OXYGEN - SULFUR

PHAN A: Li THUYET

I. KHAI QUAT VE NHOM OXYGEN

- Nhém oxygen (nhém VIA) gdm: O, S, Se, Te, Po* (Po la nguyén té phéng xa).

- C4u hinh clia cac nguyén té nhém oxygen c6 dang: ns?np*. Cac nguyén té nhém oxygen c6 tinh
oxi hoa.

- Oxygen (Oy): Chét khi, phd bién nhét trén trai dat; Sulfur (S): chat rdn mau vang; Selenium (S):
chéat ban dan mau nau dé; Tellurium (Te): chat ran, mau xam.

-Tlr O > S — Se — Te: Tinh oxi hda, tinh phi kim, d6 &m dién ctia cac nguyén té giam dan.

- Trong cac hop chét, O thwdng cé sb oxi hda -2; cac nguyén té S, Se, Te ngoai sb oxi héa -2 con
c6 cac sb oxi hoa +4, +6.

Il. SULFUR

1. Vi tri va cau tao: S (Z = 16): 1522s522p°3s23p*: thudc & sb 16, chu ki 3, nhom VIA.

2. Tinh chat vat li

- Sulfur la chat rdn, mau vang, c6 2 dang thu hinh 14 ta phwong (Sq) va don ta (Sg)

3. Tinh chat h6éa hoc

- Sulfur c6 cac sb oxi héa =2, 0, +4, +6 = Pon chat S° vira cé tinh oxi hda, vira c6 tinh khir.

+ Tinh oxi héa: S° — S2

+ Tac dung v&i kim loai —% 5 Mudi sulfide: Hg + S— HgS

(xay ra & diéu kién thuwéng = dung bt sulfur d& khir doc thily ngan trong phong thi nghiém)

+ Tac dung v&i Hz: Ho + S —2 5 H.S

¢ Tinh khir: S° — S*#, S*6,

+ Tac dung véi phi kim: S + 0; —— S0, S + F, —— SFs

ll. HO'P CHAT CUA SULFUR

1. Hydrogen sulfide va sulfur dioxide

Hidrosunfua (H.S: H-S - H) Lwu huynh dioxit (SO.: O=S—0)
Tinh chdt | Khi khéng mau, mui trieng thdi, rat ddc. | - Khi khdng mau, mui hac, doc, gay hién twong
vat li - Nang hon khéng khi, tan it trong nwéc. | mwa acid.

: - Nang hon khéng khi, tan nhiéu trong nuéc.
+ C0 tinh acid rat yéu: Hoa tan vao nwéc | ¢ La mét acidic oxide: Tac dung véi base co
dwoc dung dich sulfuric acid. thé sinh ra 2 loai mudi SOs% hodc HSO4.

Tac dung véi base co thé sinh ra 2 loai | SO, + NaOH — NaHSO3
) mudi: S2 hodc HS tuy ti 1é. SO, + 2NaOH — Na,SO0s + H.O
Tinh chat |1 S + NaOH — NaHS + H,0 + C6 tinh khir: S* — S*
hoahec |15+ 2NaOH — NaS + H0 SO, + Oy YO 550,
¢ C6 tinh kh&* manh: S — S°, S**, S*6. SO, + 4Bry + 4H,O — 8HBr + H,SO.
2HS + Oz ity = 25 + 2H0 + C6 tinh oxi héa: S* — S°
2H,S + 302 (@y) ——> 2S0; + 2H,0 SO, + 2H,S — 38 + 2H,0
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H2S + 4Cl, + 4H,0 — 8HCI + H,S04 SO, + 2Mg — S + 2MgO
Phong thi nghiém: Phong thi nghiém:
. i FeS + 2HCI — FeCl, + H,S? Na>SOs + H,SO4 — NaxS04 + SO, + H20
Bieu che Cong nghiép: Khong diéu ché Cong nghiép:
4FeS; + 110, —“— 2Fe,03 + 8S0;
2. Muéi sulfide

- Nhém 1: Tan trong nuwéce, tan trong acid: K, Na, Ba, Ca, Mg, Al

- Nhém 2: Khéng tan trong nwéece, tan trong acid: Zn, Fe, Ni, Sn.

- Nhom 3: Khéng tan trong nwée, khdng tan trong acid: Pb, Cu, Hg, Ag.

- M6t sé mudi sulfide c6 mau dac trwng: ZnS|trdng; CuS, FeS, Ag.S |mau den, CdS |mau vang,
MnS |mau hdng.

3. Sulfide trioxide (SO3)

- La chét 16ng, khéng mau tan trong nwéc tao thanh sulfuric acid: SOs + H,0 — H,SO..

- Khi tan trong H,SO, dac tao hop chat oleum: H,S04.nSOs.

- Tac dung véi basic oxide va base — mudi + H,O: BaO + SOz — BaSO,s; SO; + NaOH —
Na>SOa.

PHAN B: BAI TAP BU'Q'C PHAN DANG

Dang 1: Pon chéit Oxygen, sulfur tic dung véi kim loai.

- Phwong phap:

+ V@i O, phan rng dwa kim loai 1én sb oxi hoa cao hodc thap, con véi S phén (rng dwa kim loai lén

sb oxi héa thap hon.
+ Phwong trinh phan (rng tng quat:
2M + xO2 — 2M;0x.
2M + xS — M_Sx.
+ Phuwong phap giai: 4p dung dinh luat bao toan khéi lwong, bao toan electron, bao toan nguyén té.
- Vi du minh hoa:

Vi du 1: Oxi hoa hoan toan m gam hén hop X gébm Cu va Al ¢6 ti 1é mol 1:1 thu dwoc 13,1 gam hén

hop Y gdbm céc oxide. Tinh m.

Hwéng dan giai
Goi a la s mol méi kim loai Cu, Al trong hén hop X.
BTNT Cu, Al: Nncuo = Ncu = @; Naros = 1/2na = 0,5a
BTKL: 80a + 102.0,5a = 13,1 =>a = 0,1 mol

m =64.0,1 + 27.0,1 = 9,1 gam
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Vi du 2: Nung mét hédn hop gom 4,8 gam bét Mg va 3,2 gam bot S trong mét dng nghiém day kin.

Tinh khéi lwong chat rén thu dwoc sau phan &ng.
Hwéng dan giai

BTKL: Mg = mumg + ms = 4,8 + 3,2 =8 gam

- Bai tap

Cau 1: Bt chay hoan toan 13 gam mét kim loai héa tri Il trong oxi dw dén khdi lwong khoéng ddi thu

dwoc 16,2 gam chét ran X. Xac dinh kim loai.
Hwéng dan giai
Goi kim loai can tim 1a M.
BTKL: moz = 16,2 - 13 = 3,2 gam => hee = 3,2/32 = 0,1 mol
BTE: 2nm = 4no2 => nw = 0,2 mol => My = 13/0,2 = 65 gam/mol => Kim Loai Zn (Zinc).

Cau 2: Cho 7,2 gam kim loai M, c6 hoa tri khéng déi trong hop chét, phan (rng hoan toan véi hén
hop khi X gém Cl, va O.. Sau phan (rng thu dwoc 23,0 gam chat rén Y va thé tich hén hop khi da
phan &ng la 5,6 lit (& dktc). Xac dinh kim loai M.

Hwéng dan giai
Patnce =X, No2 =y
BTKL: mx = 23 — 7,2 = 15,8 gam => 71x + 32y = 15,8 (1)
nx=5,6/22,4=0,25mol =>x+y=0,25(2)
Giai (1) va (2) ta dwgc: x = 0,2 mol, y = 0,05 mol
Goi a la hoa tri ctia kim loai M
BTE: a.nm = 2nciz + 4no2 => nu = 0,6/a
Mwm = 12a => a=2, Mu = 24 g/mol => Mg

Cau 3: Cho 11,2 gam hén hop Cu va kim loai X (hda trj Il) c6 ti 1& sé mol twong &ng la 1:2 tac dung
v&i Oz (dw) thu dwoc 16 gam hén hop hai oxide. Xac dinh X.

Cau 4: Cho 11,1 gam hén hop ba kim loai Na, Ca va kim loai M (héa tri 1) c6 ti 1& s6 mol twong rng
la 1:1:2 tac dung v&i O, (dw) thu dwoce 16,7 gam hdn hop ba oxide. Xac dinh M.

Cau 5: Cho 7,84 lit hén hop khi X (dktc) gbm Cl, va O, phan rng vira da véi 11,1 gam hén hop Y
gdm Mg va Al, thu dwoc 30,1 gam hén hop Z. Tinh phan trdm khéi lwong cia Al trong Y.

Cau 6: Cho hén hop Zn va Al c6 ti 1& mol 1:2 tac dung vira da véi 2,24 lit khi O, (dktc) thu dwoc hdn

hop hai oxide. Tinh thanh phan phan tram khéi lwgng méi kim loai trong hén hop ban dau.
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Cau 7: Cho 6,45 gam hon hgp Zn va kim loai M (h6a tri Il) c6 ti &€ sO mol twong ng la 1:1 tac dung

Vi Oz (dw) thu dwoc 8,05 gam hdn hop hai oxide. Xac dinh kim loai M.

Cau 8: Cho 8,73 gam hén hop bbn kim loai Mg, Fe, Al va kim loai M (hoa tri I) c6 ti 1&é sb mol twong

&ng la 1:2:1:2 tac dung véi Oz (dw) thu dwoc 12,17 gam hén hop bdn oxide. Xac dinh kim loai M.

Cau 9: H6n hop khi X gdm chlorine va oxygen. Cho X phan (rng vira hét véi mot hén hop Y gébm
4,8 gam Mg va 8,1 gam Al, sau phan &ng thu dwoc 37,05 gam hén hep ran Z gbm mudi chloride va

oxide ctia 2 kim loai. Tinh phan tram theo khéi lwgng cla chlorine trong hén hop X.

Cau 10: Nung néng hén hop bét X gbm a mol Fe va b mol S trong khi tror, hiéu suét phan tng bang
50%, thu dwgc hdn hop ran Y. Cho Y vao dung dich HCI dw, sau khi cac phdn &ng xay ra hoan

toan, thu dwoc hdn hop khi Z ¢6 ti khdi so véi Hz bang 5. Timtilé a: b.

Cau 11: Tron 5,6 gam bot sét véi 2,4 gam bét sulfur rdi nung néng (trong diéu kién khéng cé khong
khi), thu dwoc hén hop ran M. Cho M tac dung véi lwgng dw dung dich HCI, giai phéng hdn hop khi
X va con lai mot phan khong tan G. D& dét chay hoan toan X va G can vira da V lit khi O2 (& dktc).
Tinh V.

Cau 12: Nung 20,8 gam hén hop X gdm bét sat va sulfur trong binh chan khéng thu dwoc hén hop
Y. Cho toan bd Y tac dung véi dung dich HCI dw, thu dwg'c m gam chét ran khong tan va 4,48 lit (&
dktc) hdn hop khi Z c6 ti khdi so véi Hz bang 9. Tinh m.

Dang 2: Bai toan H,S va SO, tac dung véi dung dich kiém.

- Phwong phap:

n
T =00 T<1 1<T<?2 T>2
Ngo,
. . NaHSOs . Na,SOs
San phém , NaHSOs; va Na,SOs3 ,
(néu T < 1= SO, dw) (néu T >2 = NaOH dw)
T = MNeon
T<1 1<T<2 T22
Ny g
R . NaHS Na.S
San pham ) NaHS va Na>S )
(néuT<1= H:Sdw) (néu T > 2 = NaOH dv)

+ Phwong phap giai: 4p dung dinh luat bao toan khéi lwgng, bao toan dién tich, bao toan nguyén té.

- Vi du minh hoa:

Vi du 1: Cho 2,24 lit SO, (dktc) hap thu hét vao 150 ml dung dich NaOH 1M thu dwoc dung dich Y.

Tinh khéi lwgng mudi o trong dung dich Y.

Hwéng dan giai
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Nsoz2 = 0,1 mol; Nnaox = 0,15 mol =>T =0,15/0,1 =1,5

=> tao 2 mudi NaHSO; (a mol) va Na,SO3 (b mol)
BTNT Na: a + 2b = 0,15 (1)

BTNT S:a+b=0,1(2)

Giai (1) va (2) ta dwogc: a = b = 0,05 mol

Khéi lwong mubi: 0,05.104 + 0,05.126 = 11,5 gam.

Vi du 2: Bét chay hoan toan m gam S cé trong oxi dw, hap thu toan bd san pham chay vao 120 ml
dung dich NaOH 1M thi thu dwoc dung dich chira 2 mudi c6 cung néng dé mol. Tinh gia tri ctia m.
Hwéng dan giai

nNaOH = 0,12 mol

Dung dich chra 2 mudi c6 cung ndng dé mol => cung sé mol

=> NaHSO3; (a mol) va Na;SOs (a mol)

BTNT Na: a + 2a = 0,12 => a = 0,04 mol

BTNT S: nS =0,08 mol =>m = 0,08.32 = 2,56 gam

- Bai tap

Cau 1: D6t chay hoan toan 6,8 gam khi H,S thu duge V lit SO, (dktc) va m gam hoi nuée. Hap thy
toan bd SO2 ¢ trén vao 200 gam dung dich NaOH 5,6% thi thu duoc dung dich Y. Tinh néng d6 phan
tram cua chat tan c6 phan tir khdi 16n hon trong Y.

Cau 2: Dan 3,36 lit khi H2S (dktc) vao 250 ml dung dich KOH 2M, sau khi phan trng hoan toan thu
duoc dung dich X. C6 can dung dich X thu dugc m gam ran khan. Tinh m.

Cau 3: Bbt chay hoan toan 8,96 lit H,S (dktc) trong oxygen dw dw, rbi dan tat ca s&n pham vao 50

ml dung dich NaOH 25% (d = 1,28). Tinh néng dd phan tram cta mubi trong dung dich.

Cau 3: Cho m gam iron(ll)sulfide tc dung vira du véi 200 ml dung dich HCI 1M thu duoc V lit khi
X (¢ dktc), cho V lit X tac dung hoan toan vai 150 ml dung dich KOH 1 M, sau phan (ng thu duoc
dung dich Y. Tinh khéi luong mudi khan thu duoc khi ¢6 can dung dich Y.

Cau 4: Hap thu hoan toan 3,36 lit khi H,S (dktc) vao 200 ml dung dich NaOH 1,25M thu dwoc dung
dich X. Cho dung dich CuCl, dw vao dung dich X thu dwoc m gam két tGa Y. Tinh gia tri ctia m.

Cau 5: b6t chay hoan toan 4,8 gam sulfur bét trong khi hydrogen vira du thu dwoc V lit khi X. Hap
thu hét khi X vao 500 ml dung dich NaOH 0,5M, sau phan t&ng thu dwoc dung dich Y. C6 can dung

dich Y thu dwgc m gam ran khan. Tinh gia tri m.

Cau 6: Hap thu hoan toan 3,36 lit khi SO, (dktc) bang 120 ml dung dich Ba(OH)2 1M. Sau phan &ng

thu dwoc m gam két tha. Tinh gia tri m.
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