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BAI 33: AXIT SUNFURIC — MUOI SUNFAT (TIET 51, 52)

A.LY THUYET

I. Axit sunfuric

1. Tinh chdt vt Ii

- Chat long, sanh, khong mau, khong bay hoi.

- Tan vd han trong nudc va téa nhiéu nhiét.

- Cach pha loang axit H2SO4 dic: rot tir tir axit dac vao céc nudc theo diia thiy tinh va khudy
nhe.

— Vi axit H2SO4 d4c rat hao nude va khi tan trong nudc téa nhiéu nhiét — gay bong axit.

2. Tinh chdt héa hoc
a. Tinh chat caa dung dich axit loang
- Boi mau quy tim thanh do.
- Tac dung véi kim loai hoat dong (dung truéc (H) trong ddy dién thé caa kim loai) sinh ra khi
Hz — thé hién tinh axit manh:
H2SO4+ Zn — ZnSO4 + H2?
H2SO4+ Cu — khong phan ting
- Téc dung véi bazo:
H2SO4 + NaOH — NazSO4 + H20
- Tac dung véi oxit bazo:
H>SO4 + CuO — CuSOs4 + H20
- Tac dung voi mudi caa axit yéu hon hoic d& bay hoi.
H2SO4+ CaCO3 — CaSO4]+ CO21 + H20

H2SO4+ NaCl — khong phan tng
b. Tinh chat ciia axit sunfuric dic:

H2SOs dic, néng co tinh oxi hoa rat manh, n6 oxi hda hau hét cac kim loai (trir Au, Pt),
nhiéu phi kim va nhiéu hop chét c6 tinh khu.
- Tac dung vdi kim logi, tao mugi ma kim logi c6 sé oxi hda cao nhat:
+ Dbi voi kim loai kém hoat dong (ding sau hidro) thi H2SO4 chi bi khir téi SO2:
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+ 0 o +2 +4
2H23604d +Cu ——> CuSOs+ SOz + 2H0
+ Dbi voi kim loai trung binh:

6H2+SGO4 at Foe — 5 I;ia 2(SO4)3+ 3+S402+6H20
+ Dbi véi kim loai hoat dong hda hoc manh thi sinh nhiéu san pham khi: SO2, HzS, S.

+ 0 o +2 +4
2H;504q +Zn —'— ZnSO4+ S Oz + 2H20

+ 0 o +2 0
4HZSGO4d + Zn ——> 3ZnS0O4+ S + 4H,0

SH2S Osa+2Zn — 5 47n S04+ HzS + 4Hz0

+ H,SO4 dic, ngudi khdng tac dung véi Al, Fe, Cr, vi kim loai bi oxi hda trén bé mat tao mot
dang oxit bén véi axit ngan can khdng cho phan tng truc tiép voi nhau.

- Tac dung véi mgt sé phi kim (C, S, P,...), sinh ra khi SO2:

2H,§ Osq + C —328 Oa1+C 021 +2H20

+ 0 0 + +
5H2 S 04 a+2P — 55 01+ 2Hs p O4+2H.0
- T4c dung véi hep chat co tinh kha:

+ -1 . 0 +4
2H2S Osa + 2K Br — 5 Br, + S Oz + KuS04
+ 2H>0
+ 0 -2 0
H2S Ouat 8HI —S > HoS + 41 2 + 4H,0

C. Tinh hao nwéc:
Axit sunfuric dac chiém nudc ket tinh caa nhieu muoi ngam nudc; hoac chiem cac nguyén

t6 H va O trong nhiéu hop chat gluxit.
- V6i muéi ngdm nuweéc:

CuS04.5H,0 —H2%2 5 CuSO4 + 5H20

(mau xanh) (mau tring)
- V6i c&c hop chadt gluxit:

Thi nghiém: Cho H2SO4 dic vao éng nghiém chira duong saccaroro.

Hién tiong: Than bi day ra ngoai céc, sui bot.
Giai thich:
C12H201; —2252%¢ 5 12C + 11H20

(duong saccarozo)
— Cy(H20)m —2%2 5 nC + mH20

Tiép theo mot phan C bi H2SO4 dic oxi hda tao SO2 va CO2 gay hién tugng sui bot day C
trao ra ngoai cic:
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C + 2H2S04 ¢ic — CO21+ 25021+ 2H20

— Da thit khi tiép xuc véi H2SO4 dic s& bi bong rat nang, vi vay khi sir dung phai hét sirc
than trong.
3. Sdn xudt axit sunfuric
Axit sunfuric duoc san xut trong cong nghiép bang phwong phdp tiép x0c véi 3 cong doan

chinh, va duoc biéu dién bang so d6 sau:
FeS>
> SO, —» SO —>H2S0,
S
a. Cong dogn 1: San xuat SO,
- Dbt chay S hoic pirit sat:
4FeS; + 110, —“— 2Fe:0z + 8S0:

S + 02 —“> SO
b. Cong doan 2: San xuat SO
- Oxi hoa SO bang khi oxi hoic khong khi du, xtc tac V20s, nhiét do 450 — 500 °C

tﬂ‘

250, + O =t 2S0Os

C. Cong dogn 3: San xuat HSO4

- Dung H2S04 98% hap thu SO3

H2SOs + nSO3 — H2S04.nS0O3

- Sau do6 dung nudc pha loang oleum dugc H2SO4 dac.

H2S04nS0s + NH20 —» (n+1)H2S04
Luuy:
- Khong dung nudce dé hap thu truc tiép SOs tao HSO4 Vi phan ung xay ra rat ménh liét, va

H2S04 sinh ra & dang hoi nén kho van chuyén.
- Cho SO di tir dudi 18n, H2SO4 dic tudi tir trén xudng nham tao diéu kién tiép xic toi da,
hiéu suat s€ cao hon.
4. Ung dung: ‘ ‘ ’ ’ ,
- La hda chat hang dau dung trong nhiéu nganh san xuat. Hang nam, thé gidi san xuat
khoang 160 triéu tin H2SOa.
- San xuét phan boén, thudc trir sau,...
I1. Muoi sunfat, nhin biét ion sunfat:

1. Muoi sunfat: ’

H2SO4 la mét axit 2 nac:
+ N4c 1: mit 1(H) — tao gbc HSOy'.
+ N4c 2: mit 2(H) — tao gbc SO42.

—> C6 02 loai mubi sunfat:
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+ Muébi trung hoa (mubi sunfat) chira ion SO4%. VD: BaSOs, MgSO., ...
+ Mudi axit (mubi hidrosunfat) chira ion HSO4™. VD: Ba(HSOs)2, NaHSOs,...
- Céc mudi sunfat rat bén vai nhiét.

D@ tan trong nudc, trir BaSO4, SrSO4, PbSO4 khong tan va CaSO4, Ag2SOy it tan.
2. Nhan biét ion sunfat: ’
- Thi nghiém: Nho dung dich axit H2SO4 lodng vao ong nghiém dung dung dich BaCl..

- Hién twong: Xuat hién két tua trang.
- Gidi thich: axit sunfuric da phan (ng véi BaCls tao ra BaSO4 két tia mau trang.
- Phuwong trinh phan ung:
H.SO4 + BaCl. — BaSOs4| + 2HCI
Thuéc thiz nhégn ra ion SO.Z 1a dung dich muéi bari: BaClz, Ba(NO3)a,...
Ba?* + S04* — BaSOs]
~ NaSOs+ Ba(NO3), — BaSO4| + 2NaNOs
B. BAI TAP

< Mt s6 cong thire giai nhanh:

1. Cong thie tinh khéi luong mudi sunfat thu duoc khi hoa tan hét hdn hop oxit kim loai bang
H2SO4 lodng

Mmusi = Mpn + 80.NH2S504

2. Cong thire tinh khéi lwong mudi sunfat thu duoc khi hoa tan hét hdn hop kim loai bang
H2S04 loang, thu dugc khi Ho

Mmusi = Mpn + 96.NH2

3. Cong thuc tinh khéi lwong mudi sunfat thu dugc khi hoa tan hét hdn hop kim loai bang
H2S04 dac, nong, thu dugc khi SO»

Mmusi = Mph + 96.NS02

4. Cong thtc tinh s6 mol HSO4 didc, ndng can dung dé hoa tan mot hdn hop kim loai thu duoc
khi SO-

Mh2s04 = 2.NSO2

Gv:TranT pghé DTNT Khéanh Vinh




TUAN 26 HOA HOC 10

5. Cong thirc tinh khoi luong mudi sunfat thu duoc khi hoa tan hét hon hop Fe, FeO, FezOs,
Fes04 bang H2SO04 dac, nong, du thu dugc khi SO-

~ Khi ap dung cong thirc thi bai toan khong nhat thiét phai da 4 chat nhu trén, do d6 van
6 thé str dung duoc

400
Mmusi = Teo (mnn + 16.n502)

BAI TAP TRAC NGHIEM:
Bai 1. Hoan thanh so d6 phan tng sau:(Mdi mili tén 1a mot phuong trinh phan ¢ng).
a. FeS — SO2 — SO3 — H2SOs4— SO2 — S — FeS — H2S — SOo.
b.S —/— SO; —— SO3 —— H>SO4 —*— CuSOs —— BaSO4

10

| 1\
—° 5 FeS — 5 H,S — > NaS —2>» PbS

Bai 2. Trong cong nghiép san xuat axit sunfuric, ngudi ta ding chat nao sau day tac dung véi
nudc?

A. Luu huynh dioxit B. Luu huynh trioxit

C. Luu huynh D. Natri sunfat

Bai 3. Dung dich axit sunfuric lodng tac dung dwoc véi 2 chit trong diy nio sau day?
A. Pong va dong (11) hidroxit B. St va sat (111) hhidroxit

C. Luu huynh va hidro sunfua D. Cacbon va cacbon dioxit

Bai 4. Cho 0,5 mol axit H2SO4 tac dung vira du vai 0,5 mol natri hidroxit, san phém:
A. 1,0 mol natri sunfat B. 1,0 mol natri hidrosunfat

C. 0,5 mol natri sunfat D. 0,5 mol natri hidrosunfat

Bai 5. Axit sunfuric dic, nguoi khong tac dung véi chat nao sau day?

A. K&m B. Sat C. Caxicacbonat D. Bong (I1) oxit

Bai 6. Mot hon hop gom 13,0 gam Zn va 5,6 gam sat tdc dung véi dung dich axit sunfuric
lodng, du. Thé tich khi Hz (dktc) dugc giai phong sau phan tng la:
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A. 4,48 lit B. 2,24 lit C. 6,72 lit D. 67,2 lit

Bai 7. Mot loai oleum c6 cdng thirc hda hoc 13 H2S207 (H2504.S03). S6 oxi hda cua luu huynh
trong hop chat oleum la:

A. +2 B. +4 C.+6 D. +8

Bai 8. Chat nio sau day vira c6 tinh oxi hda vira c6 tinh khir?

A. O3 B. H2SO4 C. H2S D. SO2

Bai 9. Phan tir hoic ion nao sau ddy c6 nhiéu electron nhat?

A. SO; B. SOs* C.S* D. SO4*.

Bai 10. Luu huynh tac dung véi tac dung vai axit sunfuric dac, ndng theo phan tng:
S + H2SO4 ----> SOz + H20.

Trong phan Gng nay, ti Ié gitta s6 nguyén tar luu huynh bi khar va sé nguyén tir Iuu huynh bi
oxi héa la:

Al:2 B.2:3 C.3:1 D.2:1

Bai 11. Cho so dd phan tng :Fe + H,SOa(dic, ndng) ----> Fez(SO4)s + SO» + H20. SH
phan tir H2S04 bi khir va s6 phan tir H.SO4 trong PTHH cua phan ang trén la:

A.6va3 B.3va6 C.6va6 D.3va3
Bai 12. Chat nao khong dung dé lam khd khi SO2?
A. Ca(OH), B. H2SO; dic. C. CaCl, khan. D. P20s.

Bai 13. Hoa tan 2,24 lit khi SO, (dktc) vao 100 ml dung dich NaOH 1,2M thi khi lugng mudi
trong dung dich la:

A. 10,84¢g B. 8,32¢g. C.11.7¢. D. 12,69.

Bai 14. Cho 12 gam hdn hop gom hai kim loai dong va sit tan hoan toan trong dung dich
H>S04 dic néng thu dugc 5,6 lit khi SOz (dktc). Ham lugng phan trim theo khi lugng cua sat
va khéi luong cua cac mudi trong dung dich thu dugc Ia:

A. 46,67% va 36 g B. 54,33% va 36 g.
C. 46,67% va 56 g. D. 54,33% va 56 g.

Bai 15. D&y chit nao vira phan tng voi dung dich H2SO4 lodng vira phan &ng véi dung dich
H2SO04 dac nguoi?

A. CuO, CaCOs, Zn, Mg(OH)a. B. Cu, BaClz, Na, Fe(OH)s..
C. Fe, Ca0, NaxSOs, Fe20s. D. Ag, Na2COs. Zn, NaOH
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