Tén Gido Vién Soan: Nguyén Thi M§ Duyén

‘ , TEN CHUYEN PE: OXYGEN - SULFUR
PHAN A: Li THUYET

I. KHAI QUAT VE NHOM OXYGEN

- Nhom oxygen (nhom VIA) gom: O, S, Se, Te, Po’ (Po la nguyen t6 phong xa).

- Cau hinh cua cac nguyén t6 nhom oxygen c6 dang: ns np*. Céc nguyén t6 nhom oxygen c6 tinh oxi hoa.
- Oxygen (Oy): Chat khi, phd bién nhat trén trai dat; Sulfur (S): chat rin mau vang; Selenium (S): chat ban
dan mau nau do; Tellurium (Te): chit ran, mau xam.

-Tir O — S — Se — Te: Tinh oxi hoa, tinh phi kim, ¢ 4m dién clia cic nguyén t6 giam dan.

- Trong cac hop chét, O thudng c6 sb oxi hoa -2; cac nguyén td S, Se, Te ngoai s oxi hoa -2 con ¢6 cac
s6 oxi hoa +4, +6.

II. SULFUR

1. Vi tri va clu tao: S (Z = 16): 1s2s22p®3s?3p*: thudc 6 s6 16, chu ki 3, nhém VIA.

2. Tinh chat vat li

- Sulfur 13 chét rén, mau vang, ¢6 2 dang thu hinh 13 ta phuong (S.) va don ta (Sg)

3. Tinh chat héa hoc

- Sulfur c6 céc sb oxi hoa -2, 0, +4, +6 [ Pon chat S° vira co tinh oxi héa, vira c6 tinh khir.

¢ Tinh oxi hoa: S* — S

+ Téac dung voi kim loai — "= Mubi sulfide: Hg + S— HgS

(xay ra ¢ diéu kién thuong = dung bot sulfur dé khir doc thay ngan trong phong thi nghiém)

+ Téc dung véi Ho: Ho +S — = H,S

¢ Tinh khir: S° — S™, S*°.

+ Téc dung v6i phi kim: S+0, —— SO; S+F, = — SF,

III. HQP CHAT CUA SULFUR

1. Hydrogen sulfide va sulfur dioxide

Hidrosunfua (H,S: H-S - H) Luu huynh dioxit (SO,: O=S—O0)

- Khi khong mau, mui trirng thoi, rat ddc. | - Khi khong mau, mui hac, doc, gy hién

Tinh chat | Niang hon khong khi, tan it trong nudc. | twgng mua acid.

vatli - Ning hon khong khi, tan nhiéu trong nudc.
+ C6 tinh acid rat yéu: Hoa tan vao nudc | ¢ La mdt acidic oxide: Tac dung véi base co
duoc dung dich sulfuric acid. thé sinh ra 2 loai mudi SOs> hodc HSOs.
Tac dung v6i base co thé sinh ra 2 loai | SO, + NaOH — NaHSO;
mubi: S* hodc HS™ tuy ti 1é. SO, + 2NaOH — Na,SO; + H,0
Tinh chit | H2S + NaOH — NaHS + H,O ¢ Co6 tinh khu: S** — S*
héa h(.)c HzS + 2NaOH d NaZS + Hzo SOz + 02 _ V_z_osf_, SO3

¢ C6 tinh khtr manh: S* — S°, S*™, S*.

IH,S + O3 ity — 28 + 2H;0 SO, + 4Br, + 4H.0 — 8HBr +H,S0,

¢ Co tinh oxi hoa: S** — S°

2H,S + 305 @y — — 250, +2H,0 SO, + 2H,S — 3S + 2H,0
H,S + 4Cl; + 4H,0 — 8HCI + H,SO4 SO, + 2Mg — S + 2MgO
Phong thi nghiém: Phong thi nghiém:
> z FeS + 2HC] — FGC12 + HZST Na2803 + HzSO4 e Nast4 + SOz + HzO
Dieu ché | Cong nghiép: Khong didu ché Cong nghiép:

4FeS, + 110, — — 2Fe,0; + 850,

2. Mudi sulfide

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

- Nhém 2: Khong tan trong nudc, tan trong acid: Zn, Fe, Ni, Sn.

- Nhom 3: Khong tan trong nudc, khong tan trong acid: Pb, Cu, Hg, Ag.

- Mot sb mudi sulfide c6 mau dic trung: ZnS |tring; CuS, FeS, Ag,S |mau den, CdS |mau vang, MnS
Jmau hong.

3. Sulfide trioxide (SOs)

- La chat 1ong, khéng mau tan trong nudc tao thanh sulfuric acid: SO; + H,O — H,SO..

- Khi tan trong H,SO, dic tao hop chét oleum: H,SO,.nS0s.
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[ - Tac dung véi basic oxide va base — mudi + H,O: BaO + SO; — BaSO.; SO; + NaOH — Na,SO..

PHAN B: BAI TAP PUQC PHAN DANG
Dang 1: Pon chit Oxygen, sulfur tic dung véi kim loai.
- Phwong phap:
+ Véi O, phan tng dua kim loai 1én s6 oxi hoa cao hoic thap, con vai S phan tng dua kim loai 1én s oxi
hoa thip hon.
+ Phuong trinh phan tng tong quat:
2M + x0, — 2M,0x.
2M + xS — M,S..

+ Phuong phap giai: 4p dung dinh luit bao toan khdi luong, bao toan electron, bao toan nguyén to.
- Vi du minh hoa:
Vi du 1: Oxi hod hoan toan m gam hdn hop X gdm Cu va Al ¢6 ti 1¢ mol 1:1 thu dugc 13,1 gam hdn hop
Y gdm cac oxide. Tinh m.

Huwéng din gii
Goi a 1 s6 mol mdi kim loai Cu, Al trong hdn hop X.
BTNT Cu, Al: Ncuwo = Ncu = A, NARO3 = 1/2nA1 = O,Sa
BTKL: 80a + 102.0,5a= 13,1 =>a=0,1 mol
m = 64.0,1 +27.0,1 =9,1 gam
Vi du 2: Nung mét hdn hop gdom 4,8 gam bot Mg va 3,2 gam bot S trong mot dng nghiém day kin. Tinh
khéi lwong chét ran thu duoc sau phan tng.

Huéng din giai
BTKL: myg, = my, + ms =4,8 + 3,2 =8 gam
- Bai tap
Céu 1: Dbt chay hoan toan 13 gam mot kim loai hoa tri II trong oxi du dén khdi lwong khong ddi thu
dugc 16,2 gam chét ran X. Xéc dinh kim loai.

Huwéng din gii
Goi kim loai can tim 1a M.
BTKL: mp, = 16,2 - 13 = 3,2 gam => np, = 3,2/32 = 0,1 mol
BTE: 2ny = 4np; => ny = 0,2 mol => My = 13/0,2 = 65 gam/mol => Kim Loai Zn (Zinc).
Céu 2: Cho 7,2 gam kim loai M, c6 hoa tri khong d6i trong hop chit, phan Gmg hoan toan véi hdn hop
khi X gom Cl, va O,. Sau phan mg thu dugc 23,0 gam chat ran Y va thé tich hdn hop khi da phan tng la
5,6 lit (¢ dktc). Xac dinh kim loai M.

Huéng din giai
Ditncp=x,nx =y
BTKL: mx=23-7,2=15,8 gam => 71x + 32y = 15,8 (1)
nx=5,6/22,4=0,25 mol=>x+y=0,25(2)
Giai (1) va (2) ta dugc: x = 0,2 mol, y = 0,05 mol
Goi a la hoa tri ctiia kim loai M
BTE: a.nv — 21’1(;12 + 41’102 =Ny = 0,6/3.
My = 12a => a=2, My = 24 g/mol => Mg
Céu 3: Cho 11,2 gam hdn hop Cu va kim loai X (hoa tri II) ¢6 ti 1& s6 mol twong tng 1a 1:2 tac dung véi
0, (du) thu dugc 16 gam hén hop hai oxide. Xac dinh X.
Cau 4: Cho 11,1 gam hon hop ba kim loai Na, Ca va kim loai M (héa tri II) co ti I¢ s6 mol tuong ung la
1:1:2 tac dung v&i O, (du) thu duoc 16,7 gam hon hop ba oxide. Xac dinh M.
Cau 5: Cho 7,84 lit hon hop khi X (dktc) gdm Cl, va O, phan tmg vira dit voi 11,1 gam hdn hop Y gdm
Mg va Al, thu dugc 30,1 gam hdn hop Z. Tinh phan traim khdi luong cua Al trong Y.
Ciu 6: Cho hon hop Zn va Al ¢6 ti 1¢ mol 1:2 tac dung vira du véi 2,24 1it khi O, (dktc) thu dugce hon hop
hai oxide. Tinh thanh phan phan trim khdi lvong mdi kim loai trong hdn hop ban dau.
Céu 7: Cho 6,45 gam hdn hop Zn va kim loai M (hoéa tri IT) c6 ti 1& s6 mol twong tng 1a 1:1 tac dung véi
0, (du) thu dugc 8,05 gam hdn hop hai oxide. Xac dinh kim loai M.
Ciu 8: Cho 8,73 gam hon hop bon kim loai Mg, Fe, Al va kim loai M (hoa tri II) ¢o ti 1€ s6 mol tuong
g 1a 1:2:1:2 tac dung véi O, (du) thu dugc 12,17 gam hdn hop bdn oxide. Xéac dinh kim loai M.
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Cau 9: Hon hop khi X gdm chlorine va oxygen. Cho X phan tmg vira hét voi mot hdn hop Y gom 4,8
gam Mg va 8,1 gam Al, sau phan tng thu duoc 37,05 gam hon hop ran Z gdm mudi chloride va oxide cua
2 kim loai. Tinh phan tram theo khéi lugng ctia chlorine trong hdn hop X.

Cau 10: Nung néng hdn hop bot X gém a mol Fe va b mol S trong khi tro, hiéu sudt phan ting bang 50%,
thu dwoc hdn hop rin Y. Cho Y vao dung dich HCI du, sau khi cic phan ng xay ra hoan toan, thu dugc
hdn hop khi Z ¢6 ti khdi so véi H, bang 5. Tim ti 1é a : b.

Cau 11: Tron 5,6 gam bot sit v6i 2,4 gam bot sulfur réi nung néng (trong diéu kién khong c6 khong khi),
thu dugc hon hop ran M. Cho M tac dung véi luong du dung dich HCI, giai phong hdn hop khi X va con
lai mot phan khong tan G. Bé d6t chay hoan toan X va G can vira du V lit khi O, (& dktc). Tinh V.

Céu 12. Nung 20,8 gam hon hop X gdém bot sit va sulfur trong binh chan khéng thu dugc hdn hop Y.
Cho toan bd Y tac dung véi dung dich HCI du, thu dwoc m gam chat rin khong tan va 4,48 lit (¢ dktc)
hdn hop khi Z ¢6 ti khdi so véi H, bang 9. Tinh m.

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

- Phwong phap:
n
T =% T<1 1<T<2 T>2
S0,
. NaHSO; ‘ Na,80;
Sanphdm | 15 T <1 = SO, du) Nal>0; va Na:50s (néu T > 2 = NaOH du)
T =neon
= T<1 1<T<2 T=2
H.S
7 R NaHS . NazS
Sanpham | g T <1 = H.S du) Nafis va Nas (néu T >2 = NaOH du)

+ Phuong phap giai: ap dung dinh luat bao toan khdi lwong, bao toan dién tich, bao toan nguyén td.

- Vi du minh hoa:
Vi du 1: Cho 2,24 lit SO, (dktc) hp thy hét vao 150 ml dung dich NaOH 1M thu dwoc dung dich Y. Tinh
khéi lwong mudi co trong dung dich Y.
Huéng dan giai
nso2 = 0,1 mol; ny.on = 0,15 mol=>T=0,15/0,1=1,5
=> tao 2 mudi NaHSO:; (a mol) va Na,SO; (b mol)
BTNT Na: a+2b=0,15 (1)
BTNT S:a+b=0,1(2)
Giai (1) va (2) ta dugc: a =b = 0,05 mol
Khéi lwong mudi: 0,05.104 + 0,05.126 = 11,5 gam.
Vi du 2: D6t chay hoan toan m gam S ¢6 trong oxi du, héap thy toan bg san pham chay vao 120 ml dung
dich NaOH 1M thi thu duoc dung dich chira 2 mudi c6 cting ndng d6 mol. Tinh gié tri cia m.
Huwéng din gidi
nNaOH = 0,12 mol
Dung dich chira 2 mudi c6 cuing ndong d6 mol => cling s6 mol
=> NaHSOs; (a mol) va Na,SO; (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
Céu 1: D6t chay hoan toan 6,8 gam khi HsS thu dugc V lit SO, (dktc) va m gam hoi nudc. Hap thu toan
b6 SO, trén vao 200 gam dung dich NaOH 5,6% thi thu dugc dung dich Y. Tinh ndng d6 phan trim cua
chét tan ¢ phén tir khdi 16n hon trong Y.
Cau 2: Dan 3,36 lit khi H,S (dktc) vao 250 ml dung dich KOH 2M, sau khi phan tng hoan toan thu dugc
dung dich X. C6 can dung dich X thu dwoc m gam rin khan. Tinh m.
Céu 3: Dot chay hoan toan 8,96 lit H.S (dkte) trong oxygen du du, r0i dan tit ca san pham vao 50 ml
dung dich NaOH 25% (d = 1,28). Tinh néng d6 phan trim ctia mudi trong dung dich.
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Cau 3: Cho m gam iron(Il)sulfide tac dung vira du véi 200 ml dung dich HC1 1M thu dugce V lit khi X (¢
dktc), cho V lit X tdc dung hoan toan véi 150 ml dung dich KOH 1 M, sau phan tng thu duoc dung dich
Y. Tinh khéi luong mubi khan thu dugc khi ¢6 can dung dich Y.

Céu 4: Hap thu hoan toan 3,36 lit khi H,S (dktc) vao 200 ml dung dich NaOH 1,25M thu duoc dung dich
X. Cho dung dich CuCl, du vao dung dich X thu dugc m gam két tia Y. Tinh gi tri ciia m.

Céu 5: D6t chay hoan toan 4,8 gam sulfur bot trong khi hydrogen vira da thu duoc V lit khi X. Hap thu
hét khi X vao 500 ml dung dich NaOH 0,5M, sau phan tmg thu duoc dung dich Y. C6 can dung dich Y
thu dwgc m gam ran khan. Tinh gid tri m.

Céu 6: Hap thy hoan toan 3,36 lit khi SO, (dktc) bang 120 ml dung dich Ba(OH), 1M. Sau phan tng thu
dugc m gam két tia. Tinh gia tri m.

Cau 7: Hap thy V lit khi H,S vao 450 ml dung dich NaOH 1,2M. Tinh V (dktc) dé thu dwoc hai mudi c6
ndng d6 bang nhau?

Céu 8: Hoa tan hoan toan 18,8 gam hén hop gf)m Fe va FeS trong dung dich HCI du, thu dugc 5,6 lit hon
hop khi X (dktc). Dt chay hét hon hop khi X r6i din toan bo san pham chay vao dung dich nudc voi
trong du thu dugc m gam két tia trang. Tinh gia trj m.

Phin C: Bai Tap Tir Cac Pé Thi Chon Loc

(Chon lgc cac bai tap tur cac dé thi HSG hodc thi chuyén)

Céu 1: Viét 6 phuong trinh héa hoc c6 ban chét khac nhau tao thanh khi oxygen.

Cau 2: Bang phuong phép hoa hoc, hiy loai bo tap chét trong cac khi sau:

a) CO, c6 1an tap chat 13 SO,.

b) SO, ¢6 1an tap chit 14 SOs.

Cau 3: Hép thu hoan toan 1,568 lit CO, (dktc) vao 500ml dung dich NaOH 0,16M, thu dugc dung dich
X. Thém 250 ml dung dich Y gbm BaCl, 0,16M va Ba(OH), aM vao dung dich X, thu dugc 3,94 gam két
taa. Tinh gia tri cua a.

Cau 4: Hoa tan 7,83 gam mot hdn hop gdm 2 kim loai kiém A, B (nguyén tir khdi ctia A nho hon nguyén
ttr khdi ctia B) thudc 2 chu ki ké tiép ctia bang hé thdng tuan hoan cac nguyén té héa hoc, thu duogc 2,8 lit
khi H, bay ra (diéu kién tiéu chuan).

1) Xac dinh kim loai A, B.

2) Cho 16,8 lit khi SO, (diéu kién tiéu chuin) tic dung hoan toan vao 600ml dung dich AOH 2M thu
dugc dung dich X. Tinh tong khéi lwong mudi trong dung dich X.

Cau 5:

1) Trinh bay céch tién hanh thi nghiém va cac luu ¥ khi 1am thi nghiém tac dung cta sat voi sulfur.

2) Néu hién twong va viét phuong trinh hoa hoc khi:

a) Cho rét tir tir dung dich HCI lodng t&i du vao dung dich Na,SOs.

b) Suc tir tir cho dén du SO, vao dung dich Ba(OH),. Khi phan tmg két thuc (du SO,), ldy dung dich dem
nung nong.

Cau 6: Suc tur tr a mol khi SO, vao 800 ml dung dich X gém KOH 0,5M va Ca(OH), 0,2M. Tim gia tri
cta a dé thu duoc khbi lugng két tda 16n nhat.

Ciu 7: Hoa tan a gam hon hop Na,SO; va KHSO; vao nuée thu duoc dung dich A. Cho tir tir 100 ml
dung dich HCI I,5M vao dung dich A, thu dugc dung dich B va 1,008 lit khi (dktc). Cho B tac dung voi
Ba(OH), du thu dugc 29,55 gam két tia.

1/. Viét phuong trinh phan tng xay ra.

2/. Tinh a.

Cau 8: Hop chat khi A gdm 2 nguyén té hoa hoc 1a sulfur va oxygen, trong d6 sulfur chiém 40% theo
khdi lwong. Hay tim cong thirc hoa hoc cua khi A, biét ti khdi cua A so v6i khong khi 13 2,759.

Cau 9: Hop chét aluminium sulfide c6 thanh phan 64% S va 36% Al. Biét phan tir khdi ctia hop chét 1a
150 dvC.

a. Tim cong thirc héa hoc cta hop chat aluminium sulfide.

b. Viét phuong trinh hoéa hoc tao thanh aluminium sulfide tir 2 chit ban ddu 1a nhém va luu huynh
va khéi luong chat con du sau phan tmg (néu co).

Cau 10: Nhiét phan 79 gam potassium permanganate KMnOg4 thu dugc chit rin X c6 khdi lugng 72,6
gam.

a. Tinh phan tram khéi lwong ctia mdi chét trong X.

b. Tinh hiéu suit nhiét phan potassium permanganate.
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