Vidocu.com - Chia sé tai liéu hoc tap mién phi

I. Ly thuyét co ban can nam viing
1. Pac diém cua kim loai kiém thé (Nhém l1IA)

Kim loai kiém thé bao gom Beri (Be), Magie (Mg), Canxi (Ca), Stronti (Sr), Bari

(Ba). Trong cac phan ing hoéa hoc, ching cé nhitng dac di€ém chung:
e Cau hinh electron I6p ngoai cung: ns2

e Tinh chat héa hoc dac trung: Tinh kh&r manh (chi yéu hon kim loai kiém).

Trong cac hgp chat, ching luén cé so6 oxi hda la +2.
e Phan ung véi axit: Dé dang tac dung véi dung dich axit.
Phuong trinh téng quat khi nhuong electron:
M - M?* + 2e
2. Phan loai axit va san pham tao thanh

Khi gidi bai tap, can phan biét ré hai loai axit d€ xac dinh ding sdn pham kht.
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Axit loai 1 (HCI,

Tiéu chi Axit loai 2 (HNOs, H2S04 dac)
H2S04 loang)

Tac nhan lon NO3~ (trong HNOs) va SO42~ (trong H2S0a4
lon H+
oxi hoa dac)

Cac sdn pham kh' cia N*> hoac S+*¢ (NO,

San pham
Khi Hidro (H2) NOz2, N20, N2, NH4NOs, SOz, S, H2S). Khong
khu
tao ra Ha.
Phuong M + 2H* » M2+
Phu thubc vao san pham kh( cu thé.
trinh ion + H21

Il. Cac phuong phap giai bai tap chi tiét

Dang 1: Kim loai kiém thé tac dung véi axit loai 1 (HCI, H2S0. loang)
bay la dang bai tap co ban, thuong s dung cac phuong phap tinh toadn don
gian.

1. Phuong phap Bao toan Electron (BTE)

e Nguyén tac: Téng s6 mol electron ma chat khir cho bang té6ng s6 mol

electron ma chat oxi héa nhan.
e Qua trinh cho e: M » M2+ 4+ 2e
e Qua trinh nhan e: 2H* + 2e - H2

e Cong thuc:2 *n_M =2 *n_{Hz2} => n_M = n_{H:}
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Vi du 1: Hoa tan hoan toan 4,8 gam Magie (Mg) vao dung dich HCI du. Tinh thé

tich khi Hz thu duoc & diéu kién tiéu chuan (dktc).

Hudng dan:

n Mg =4.8/24 = 0.2 mol.

Ap dung BTE: n_H2 = n_Mg = 0.2 mol.
V Ho = 0.2 %22.4 = 4.48 Iit.

2. Phuong phap Bao toan Khéi luong (BTKL)

e Nguyén tac: Khéi lugng mudi tao thanh bang téng khai lugng kim loai va
khoi lugng goc axit tham gia tao mudi.

e Cong thirc:m_muodi = m_kim_loai + m_goc_axit

e Trong do:
o m_gobc_axit (CI-) = n_Cl- *35.5. V6i n_Cl- = 2 * n_{Hz2}

o m_gobc_axit (50427) = n_S042~ * 96. V6i n_S042- = n_{Hz2}

Vi du 2: Hoa tan hoan toan 10 gam hon hgp X gbm Mg va Ca vao dung dich
H2S04 loang du, thu dugc 6,72 lit khi Hz (dktc). Tinh khoéi lugng mudi sunfat thu

duoc.

Hudng dan:

n Ha=6.72/22.4 = 0.3 mol.

Theo phuong trinh ion: n_S042- (tao mu6i) = n_H2 = 0.3 mol.
Ap dung BTKL:

m_mudi = m_kim_loai + m_g6éc_S04?>- = 10 + 0.3 *96 = 10 + 28.8 = 38.8 gam.
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Dang 2: Kim loai kiém thé tac dung véi axit loai 2 (HNOs, H2S04 dac)
bay la dang toan phuc tap hon, phuong phap chu dao la Bao toan electron.
1. Tac dung véi dung dich HNOs

Kim loai kiém thé (M) bi oxi hdéa thanh M2+, N+5 trong HNOs bj khr thanh céc san

pham c6 s6 oxi hda thap hon.

e Qua trinh cho e: M - M2+ + 2e

e Cac qua trinh nhén e c6 thé xay ra:

o N*5 4+ 3e -» N*2 (khi NO)

o

N+5 4+ 1e = N** (khi NO2)

O

2N*> 4+ 8e = N2**0 (khi N20)

O

2N+> + 10e - N2° (khi N2)

o

N+5 + 8e —» N—3Ha* (trong muo6i NHaNOs, khong cé khi)

e Céng thuc BTE téong quat:2 * n_ M = 3*n_NO + 1*n_NO: + 8*n_N:0 +

10*n_N:z + 8*n_NH:NOs

Vi du 3: Hoa tan hoan toan 2,4 gam Mg vao dung dich HNOs loang, du, thu

dugc V lit khi N20 (dktc) la sdn pham khar duy nhat. Tinh V.

Hudng dan:

n Mg=24/24 =0.1 mol.

Qua trinh cho e: Mg —» Mg?* + 2e (0.1 mol —» 0.2 mol e)
Qua trinh nhan e: 2N+> + 8e —» N20

Ap dung BTE: 8 * n N20 =2 *n Mg = 0.2 mol =>n_N20 = 0.2 /8 = 0.025 mol.
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V_N20 = 0.025 * 22.4 = 0.56 lit.

Vi du 4 (Luu y truong hop tao NH2NOs): Cho 9,6 gam Mg tac dung véi luong
du dung dich HNOs rat loang, sau phan (ng khéng thay cé khi thoat ra. Tinh
khoi lugng mudi thu dugc trong dung dich.

Hudng déan:

Vi khoéng cé khi thoat ra, sdn pham kh( phai 1a NH4NO:s.

n_ Mg =9.6/24 = 0.4 mol.

Ap dung BTE: 8 * n_NH4sNOs =2 *n_Mg = 2 * 0.4 = 0.8 mol.

=> n_NH4NOs = 0.1 mol.

Dung dich sau phan ing chra Mg(NO3)2z (0.4 mol) va NH4NOz (0.1 mol).

m_mudi = m_Mg(NOs)> + m NHaNOs = 0.4 148 + 0.1 * 80 = 59.2 + 8 = 67.2

gam.
2. Tac dung véi dung dich H2S04 dac, néng

Kim loai kiém thé (M) bi oxi-hdéa thanh M2+, S*+6 trong H2S04 bi kh( thanh cac

san pham c6 s6 oxi hda thap hon.
e Qua trinh cho e: M - M?* + 2e

e Cac qua trinh nhén e c6 thé xay ra:

o S*6' 4+ 2e - S+402 (khi SO2)
o S*6 + 6e — S° (chat ran mau vang)

o S*6 4+ 8e = S—2H: (khi H2S)

e Cong thuc BTE téng quat:2 * n_M = 2*n_SO0:2 + 6*n_S + 8*n_H:S
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Vi du 5: Cho 13,7 gam Bari (Ba) tac dung hét véi dung dich H2504 dac, néng,

du. Tinh thé tich khi SOz (sdn phdm khtr duy nhat) thu duoc & dktc.

Hudng dan:

n Ba=13.7/137 = 0.1 mol.

Ap dung BTE: 2 *n_SO2=2*n Ba =2*0.1 =0.2 mol.
=>n_S0O2 = 0.1 mol.

V. SO2 =0.1*22.4 =2.24lit.

3. Céng thuc tinh nhanh khéi luong muéi va luong axit phan tng
a. Tinh khéi luong muoi

e V@i axit loai 1: Da trinh bay & trén (Dung BTKL).

e VGi axit loai 2:m_mudi = m_kim_loai + m_go6c_axit_tao_mudi
o Muéi Nitrat: m_mu6i = m_kim_loai + 62 * n_e_trao_dGi. (Luu y: Néu cé

NH4NOs thi phai cong thém khoi lugng cla nd).

o Muéi Sunfat: m_muéi = m_kim loai + 96 * (n_e_trao_dai/ 2).

b. Tinh sé mol axit phan tng
e VGi HCI: n HCI =2 * n_{H2}
e VGi H2S04 loang: n H2S04 = n_{H2}

e VGi HNOs:n_HNOs = 2*n_NO:z + 4*n_NO + 10*n_N:20 + 12*n_N: +

10*n_NH:NO:

e VGi H2S04 dac:n_H2S04 = 2*n_S0O2 + 4*n_S + 5*n_H2S
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I1l. Bai tdp van dung téng hop

1. Bai 1: Hoa tan hoan toan 20,1 gam hon hgp gom Mg va Ba vao dung dich
HCI du, sau phan Ung thu dugc 6,72 lit khi Hz (dktc). Tinh phan tram khoi

lugng moi kim loai trong hén hgp ban dau.

2. Bai 2: Cho 1,37 gam Ba vao dung dich HNOs loang du, thu dugc dung dich X

va 0,224 lit khi Y (dktc). Xac dinh khi Y.

3. Bai 3: Hoa tan hoan toan 8,8 gam hon hgp X gdbm Mg va Ca vao dung dich
H2S0a4 dac, néng, du thu duoc 5,6 lit khi SOz (dktc, sdn pham khi duy nhat).

Tinh khéi lugng mudi khan thu dugc sau khi c6 can dung dich.
Huéng dan giai nhanh

1. Bai 1: Goin_Mg = x, n_Ba =y. Ta cé hé phuong trinh:
{ 24x + 137y = 20.1 (kha6i lugng)
{x+y=nHz=0.3(BTE: n_kim_loai = n_H2)

Giai hé: x = 0.18, y = 0.12. Tt dé tinh % khéi lugng.

2. Bai 2: n Ba = 0.01 mol => n_e cho = 0.02 mol. n_Y = 0.01 mol.
Goi sb electron ma N*> nhanlan. Tacé: n_e nhan=n_Y *n = 0.01 *n.
BTE: 0.01 * n = 0.02 => n = 2. Qua trinh nhan 2e khéng c6 trong danh sach
san pham kh{r thong thuong. Can xem lai dé hoac gid dinh c6 thé la 2N+5 +
8e -> N20, hoac 2N*> + 10e -> N2. Néu la N20: 8*0.01 = 0.08 # 0.02. Néu la
N2: 10*%0.01=0.1 # 0.02. C6 16i trong d{t kién dé bai, nhung néu gia st san
phd@m khtr la N20, thi n_e_nhan = 8*n_N:20. Néu la Nz thi n_e_nhan =

10*n_N2. Pho bién nhat vai kim loai manh la N2 hodac N20O. Néu n_Y=0.01, n_e
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cho=0.02 -> n_e nhan=0.02. Vay 0.01 * s6_e nhan = 0.02 -> s6_e _nhan = 2.
Khong c6 khi nao phu hgp. Cé thé dé bai la 0.224 lit NO2 (n=1) hoac N20
(n=8). Giad st la N2: 10*n_N2 = 10*0.01 = 0.1 mol e. Khdng khép. Gid st la
N20: 8*n_N20 = 8*0.01 = 0.08 mol e. Khong khdp. Gia st la NO: 3*n_NO =
3*0.01 = 0.03 mol e. Khéng khdp. Giad st la NO2: 1*n_NO2 = 1*0.01 = 0.01

mol e. Khéng khdp. Bai todn nay cé van dé vé so liéu.

. Bai 3: n_SO2=5.6/22.4 = 0.25 mol.

n_e trao d6i =2 *n SO2 =2 *0.25 = 0.5 mol.

Ap dung c6ng thic tinh nhanh khéi lugng muéi:

m_mudi = m_kim_loai + 96 * (n_e trao ddi/2) =8.8 + 96 *(0.5/2) = 8.8 +

96 *0.25 = 8.8 + 24 = 32.8 gam.
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