TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH

Chuong VI1 SU PIEN LI
Bai 24 SU PIEN LI — AXIT BAZO MUOI (3 tiét)

1. Su dién li
1.1. Hién twong dién li
Sy dién i 13 qua trinh phan 1i cac chat trong nuée ra ion.
Chét dién 1i 1 nhitng chit tan trong nudc phan li ra ion. Axit, bazo, mudi 1a nhitng chét
dién Ii.
* Phuong trinh dién li
Sy dién li duoc biéu din bang phuong trinh dién 1i.

NaCl — Na"+ Cl~ HCI —H" +CI° NaOH — Na" + OH "~
* Cach goi tén
Ton duong (cation) duoc goi tén theo nguyén t6 c6 kém dién tich (néu can)

Na* : ion natri Fe?*: ion sat (II)
lon &m (anion) duoc goi tén theo gdc axit twong ng.

SO,%:ionsunfat  CI: ion clorua
1.2. Phén loai cac chit dién li
Chit dién li manh 13 chét khi tan trong nudc, cac phan tir hoa tan déu phén li ra ion.

NaNO;— Na* + NO;~

Cac chat dién li manh 1a cé4c axit manh nhg HQI, HNOg,’HCIO4, H»SO,, ... cac bazo
manh nhu NaOH, KOH, Ba(OH),, ... va hau hét cac muoi.

Chit dién li yéu 13 chét khi tan trong nudc, chi c6 mot sé phan tir hoa tan phén li ra ion,
phan con lai van ton tai dudi dang phan tir trong dung dich.

CH;COOH = H" + CH;CO0O™
2. Axit, bazo va mudi
2.1. Axit
2.1.1. Dinh nghia
Thuyét A-ré-ni-ut: axit 1a chat khi tan trong nudc phan li ra cation H'.
HCl - H" + CI”
2.1.2. Axit nhiéu nic
Axit nhiéu nic 14 nhiing axit khi tan trong nuéc phan li nhiéu nac ra ion H".
* Axit photphoric HsPO, phdn Ii theo 3 ndc la axit ba néc.
HsPO, = H' + H,PO,~
H,PO, = H' + HPO,”
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HPO,” = H* + PO,*
* Axit sunfuric H,SO, phdn i theo 2 ndc la axit hai néc.
H,SO, — H™ + HSO,
HSO, = H* +S0,”
2.2. Bazo
Thuyét A-ré-ni-ut: bazo 1a chét khi tan trong nu6e phan i ra anion OH .
NaOH — Na" + OH"
2.3. Hidroxit lwdng tinh

Hidroxit ludng tinh 13 hidroxit khi tan trong nudc vira c¢6 thé phan li nhu axit vira c6 thé
phan li nhu bazo.

* K&m hidroxit Zn(OH), ¢6 2 kiéu phan li tuy diéu kién:
- Phén li kiéu bazo: Zn(OH), == Zn** +20H"
- Phén li kiéu axit: Zn(OH), = Zn0,* + 2H*
* Nhdm hidroxit AI(OH); c6 2 kiéu phan li tuy diéu kién:
- Phan 1i kiéu bazo: AI(OH); = APP* + 30H"
- Phén li kiéu axit: AI(OH); = AlO, + H" + H,0
Cac hidroxit ludong tinh thuong gap 1a: Zn(OH),, AI(OH)3z, Sn(OH),, Pb(OH)s,...
2.4. Mudi
2.4.1. Dinh nghia

Mudi 12 hop chét khi tan trong nudc phan li ra cation kim loai (hodc cation NH,") va
anion goc axit.

NaHCO; —» Na"+ HCO;

K,SO,  — 2K"+S0,*

(NH,),SO, — 2NH," + SO,*
Phén loai

- Mudi trung hoa 1a mudi ma anion gdc axit khong con hidro c6 kha nang phan li ra ion
H* nhu: NaCl, K»,SO4, Na,COs3, (NH4)ZSO4

- Mudi axit 1& mudi ma anion gdc axit van con hidro c6 kha niang phan li ra ion H nhu
NaHCO;3;, NaH,PO, , NaHSO;, ...
2.4.2. Sw dién li ciia mudi trong nwdc

Hau hét cac mubi khi tan trong nude phan li hoan toan ra cation kim loai (hodc cation
NH4 ) va anion gdc axit (trir mot sb rat it mubi nhu HgCly, HG(CN),....1a cac chét dién li

yeu).
Néu anion gdc axit con hidro cé tinh axit thi gbc nay phan li yéu ra H
NaHSO; — Na" + HSO;3" HSO; = H' +S05*
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TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH

NaHCO; — Na* + HCO;~ HCO; = H' + COs*
Ok J ¢
BAI TAP
1. Viét phuong trinh dién li cua cac chét sau:

a) Chét dién 1i manh: BeF,; HBrO,; K,CrO,; HMnO,; RbOH; H,SeO, (néc thur
nhat dién li manh); LiOH;
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2. Cho cac chét sau day: duong glucozo (CgH1,0g), mudi n (NaCl), giém
(CH3COOH), duong saccarozo (C1oH,,041), ancol etylic (C,HsOH), xut (NaOH);

Cho biét chat nao la chit dién 1i?

3. Tinh ndng d6 mol/lit ctia cac ion co trong dung dich sau:
a) Dung dich Ba(NOs3), 0,1M.
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TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH

4. Viét cac phuong trinh dién li ching minh cac chat sau day 1a hidroxit ludng tinh:
Be(OH),; AI(OH)3; Zn(OH),; Cr(OH)3; Pb(OH),.

5. Mot chat (A) khi tan trong nudc tao ra cac ion H* va ClO; ¢ cing ndng do mol.
Viét cong thure phan tir ciia (A) va phuong trinh dién li (A).

6. Hoa tan hoan toan 11,7 gam NaCl vao nu¢c thu dugc 120 ml dung dich. Tinh
nong dg cac ion c6 trong dung dich.

7. Tinh ndng do mol/lit ctia cc ion c6 trong dung dich trong truong hop hoa tan
hoan toan 4,26 gam Na,SO, vao nudc thu dugc 300 ml dung dich.
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TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH

8. Cho céac dung ’dich:’ Nal 0,002M; Nal 0,01M; Nal 0,1M; Nal 0,001M. Dung dich
nao dan dién tot nhat?

9. Mudn thu duge dung dich ¢6 0,02 mol Na* thi can hoa tan bao nhiéu gam NaOH
vao nudc?

10. Mudn thu duoc dung dich c6 0,04 mol Na* thi can hoa tan bao nhiéu gam Na,CO;
vao nudc?

11. Muén thu duoc dung dich c6 nong do ion clorua la 0,01M thi gﬁn hoa tan bao
nhiéu gam FeCl; vao 200 ml nudc (xem nhu thé tich khong thay doi).

12. Mudn thu duoc dung dich c6 ndng do ion sunfat 1a 0,03M thi can pba tan bao
nhiéu gam Al,(SO,); vao 200 ml nude (xem nhu thé tich khong thay doi).
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Bai 25 SUPIEN LI CUA NUOC - pH (2 tiét)
1. Nuée 1a chét dién li rit yéu
Nudc 1a chit dién li rat yéu.

Phuong trinh dién li ctia nudc: H,O = H" + OH "~

Mbi truong Néng dé ion H" mol/lit (M)
Trung tinh =107
Axit > 107
Bazo <107

2. Khai niém vé pH, chit chi thij axit — bazo
Cong thire tinh pH

pH = - log [H] pOH = - log [OH] pH + pOH = 14
Thang pH:
pH 0 1 2 3 4 5 6 /7 8 9 10 11 12 13 14
do axit ting trung tinh d6 kiém ting

Can ct vao thang pH ta c6 thé két luan:
- Nudc nguyén chat hay dung dich trung tinh c6 pH = 7.
- Dung dich axit ¢6 pH < 7, pH cang nho néu d6 axit cang 16n.
- Dung dich bazo c6 pH > 7, pH cang 16n néu d6 bazo cang 16n.
Ok ¢
BAI TAP
1. Tinh pH cua cac dung dich trong cac truong hop sau:

a) Dung dich NaOH ndng d6 0,1M;
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c¢) Dung dich H,SO,4 néng do 0,10M;

2. Tinh ndng d6 mol/lit ctia cac ion co trong dung dich sau:
a) Dung dich NaOH c¢6 pH = 10;
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4. Tinh thé tich khi HCI (diéu kién tiéu chuan) can hoa tan vao nudc dé thu duoc 0,5
lit dung dich c¢6 pH = 3.

5. Tinh pH ctia dung dich thu dugc trong cac truong hop sau:
a) Pha tron 100 ml dung dich HCI 1M véi1 200 ml dung dich HC1 0,2M;
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TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH

Bai 26 PHAN UNG TRAO POl ION TRONG DUNG DJCH CAC CHAT DIEN
LI (3 tiét)

1. Piéu kién xay ra phan &ng trao doi ion trong dung dich cic chit dién li
1.1. Phan vng tao thanh chat két tia
Phuong trinh phan tu: BaCl, + Na,SO, — BaSO,{ + 2NaCl
Phuong trinh ion:  Ba®* + 2CI"+ 2Na*+ SO,> — BaSO44 + 2Na* + 2CI°
Phuong trinh ion rut gon:  Ba®* + SO,* —> BaSO,4
Bin chit phdn irng: 13 su két hop ion Ba** va SO,* tao thanh két tia BaSO, khong tan.
1.2. Phan ng tao thanh chit dién li yéu
1.2.1. Phan iwrng tao thanh nwéc
HCI + NaOH — NaCl + H,0
H*+Cl  +Na" + OH" — Na'+ClI + H,0
Phuong trinh ion r(t gon: H* + OH™ — H,0

Bin chit ciia phdn ieng: 13 su két hop cua cac ion OH véi ion H' tao ra H,O 1a chét dién
li rat yéu.

Mg(OH) , it tan trong nudc, nhung dé dang tan trong dung dich axit manh.
Mg(OH), (r) + 2H" — Mg** + 2H,0
1.2.2. Phan veng tao thanh axit yéu
CH3COONa + HCI — CH3COOH + NaCl
CH;COO + Na'+ H"+ CI"— CH;COOH + Na™+ CI-
H* + CH;COO~ — CH3;COOH

Bin chit ciia phan ing: ’lél su ké't,hqp cua cac ion CH3COO™ véi ion H' tao ra
CH3COOH (mui giam) la chat dién li yéu.

1.3. Phan trng tao thanh chat khi
Na,CO; + 2HCI ~ — 2NaCl + CO, + H,0
2Na"+ COz%+ 2H" + 2CI~ — 2Na*+ 2CI + CO, + H,0
2H* + COs~ — H,0 + CO,T

Bin chit ciia phdn irng: la su két hop cua cation H* vé4i anion CO32' tao axit H,CO3 yéu,
khong bén phan huy thanh H,0 va CO,.

CaCO; () +2H" — Ca®* +CO,T +H,0
2. Két luin

Phan ung xdy ra trong dung dich cac chat dién li 1a phan mg giira céc ion, chi xay ra khi
cO cac ion ket hop dugc voi nhau tao thanh it nhit mot trong cic cht sau:chat két tua,
chat dién li yéu, chét khi.
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BAI TAP
1. Viét phwong trinh phan ttr, phuong trinh ion khi cho cac cidp cht sau day tac dung
v6i nhau:

a) NaHCO3; + NaOH
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TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH

2. Céc ion sau day co thé ton tai trong cing mot dung dich duoc khong?
a) Na*, Cu®*, CI", OH"

3. Hoan tat cac so d6 phan Uing sau:
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TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH

a) CaCl, +? — CaCOj3 +?

b) FeS+? — FeCl, +?

e) BaSO; +?  — Ba(NO,), +7+?

4. Viét phuong trinh héa hoc ctia cac phan tng c6 phuong trinh ion thu gon sau:

a) H;0" + OH™ — 2H,0
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TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH

c) Fe** + 30H — Fe(OH); 4

d) 3Ca®" +2P0O,>  — Cay(PO,)t

5. Dung dich (X) chira cac ion: Fe*, SO,%, NH,", CI". Chia dung dich (X) thanh hai
phéan bang nhau:

- Phén mot tac dung qvéi lugng du dung dich NaOH, dun nong thu dugc 0,672 lit khi
(6 diéu kién tiéu chuan) va 1,07 gam ket taa.

- Phan hai tac dung vé6i lugng du dung dich BaCl,, thu dugc 4,66 gam két tua.

Tinh tong khdi luong cac mudi khan thu duoc khi ¢ can dung dich (X) (xem nhu
trong qua trinh ¢6 can chi c6 nudc bay hoi).
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Bai 27 ON TAP CHUONG VI (2 tiét)
1. Hé théng kién thitc Chwong VII
1.1. Axit, bazo, mudi
AXit khi tan trong nudc phan li ra ion H',
Bazo khi tan trong nudce phan li ra ion OH'.

Hidroxit ludng tinh khi tan trong nudc vira ¢ thé phan li nhu axit vira ¢6 thé phan li nhu
bazo.

Hau hét cac mudi khi tan trong nudc phan 1i hoan toan ra cation kim loai (hoic cation
NH,") va anion goc axit. Néu goc axit con chira hidro c6 tinh axit thi goc axit tiép tuc
phan li ra cation H* va anion goc axit.

1.2. pH cua dung dich

Tich sb ion cua nuée 1a Ko =[H1[OH]=1, 0.10™ (4 25 °C).
Céc gia tri [H'] va pH dic trung cho moi trudng:

Moi trudng trung tinh: [H'] = 10"M hoic pH = 7.

Méi trudng axit: [H] > 10"M hodc pH < 7.

Méi trudng kiém: [H] < 10'M hoic pH > 7.

Mau cta quy, phenolphtalein va chit chi thi van ning trong dung dich ¢ cac gia tri pH
khac nhau.

1.3. Piéu kién xay ra phan \ng trao doi ion trong dung dich

Phén tng trao ddi ion trong dung dich cac chét dién li chi xdy ra khi c6 cac ion két hop
dugc voi nhau tao thanh it nhat mdt trong cac chat sau:chat két tua, chat dién li yéu, chat
Khi.

2. Bai tap

1. Viét phuong trinh dién li cia cac chét sau:
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2. Mot dung dich c6 [HJ:] = 0,01M. Tinh pH cua dung dich. Cho quy tim vao dung
dich nay thi quy tim d61 mau nhu thé nao?

3. Mot dung dich c6 pH = 9. Tinh ndéng do mol ion OH" trong dung dich. Hay cho
biét mau cua phenolphtalein trong dung dich nay.

4. Viét phuong trinh phan tir va phuong trinh ion rit gon cia cac phan tmg néu c6
xay ra gifra cac cap chat sau:

a) Na,CO; + C&(NOg)z

d) Ba(NO3), + Na,CO4
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TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH

5. C6 6 dung dich dung trong cac lormét nhan: Mg(NOQ,)z,‘Zn(NOg)z, Pb(NO3),,
AICI3;, KOH va NaCl. Hay nhan biét cac dung dich trén bang phuong phap hoa
hoc.
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CHUONG VIII NITO - PHOTPHO
Bai 28 NITO (2 tiét)
1. Vi tri va cdu hinh electron nguyén tir
- Vi tri trong bang H¢ thdng tuan hoan : Nito & 6 thir 7, nhém VA, chu ki 2.
- C4u hinh electron: 1s? 2s2p°.
Cong thirc phan tir: N,  Cong thirc electron: : N%N : Cong thirc cau tao: N=N
2. Tinh chét vat li

- O diéu kién thuong nito & chat khi khong mau, khong mui, khong vi, nhe hon khong
khi, tan rat it trong nudc (1 lit nude hoa tan dugce 0,015 lit khi nito).

- Khi nito hoa 16ng & —195,8 °C, hoa rin ¢ 210 °C.
- Khi nito khong duy tri sy chay, su ho hép, khong doc.
3. Tinh chét héa hoc
3.1. Tinh oxi hoa
3.1.1. Tac dung voi kim loai

O nhiét do cao, nito tac dung dugc vo1 mat s6 kim loai hoat dong nhu Ca, Mg, Al... tao
thanh nitrua kim loai.

0 . -3
3Mg+N, ——> Mg, N (magie nitrua)

3.1.2. Tac dung voi hidro

O nhiét d6 cao (400 °C), ap suit cao (200-300atm) va c6 mat chét xuc tac (Fe), nito tac
dung truc ti€p voi hidro tao ra khi amoniac.

0 0 -3
No+3H, =2=2NH, (khi amoniac)

3.2. Tinh khir
O nhiét do khoang 3000 °C (hoic nhiét do ctia hd quang di¢n) nito tdc dung vdi oxi.

3000°C

0 +2 +2 +4
Nz-i-o2 2NO sau do NO+02—)2N02

(khong mau) (mau nau do)
Céc oxit khac cta nito nhu: N,O, N,Og, N,Os khong diéu ché dugc bang tac dung truc
tiép gilra nito va oxi.

4. Ung dung
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- Nito 14 mot trong nhiing thanh phan dinh dudng chinh ciia thyc vat.

- Trong cong nghiép phan 16n nito dugce dung dé tong hop khi amoniac dé san xuét axit
nitric, phan dam...

- Trong mot $6 nganh cong nghi¢p nhu luyén kim, thuc phém, dién tr ...N, dugc dung dé
tao moi truong tro. Nito 1ong dung d€ bao quan mau va cac mau vat sinh hoc khac.

5. Trang thai tu nhién

Trong tu nhién nito tdn tai & dang tu do va dang hop cht.

- Dang tw do: Nito chiém 78,16% thé tich ctia khong khi, nito thién nhién 1a hdn hop cua
2 ddng vi %N chiém 99,63% va >N 0,37%.

- Dang hop chat: Nito c¢6 nhiéu trong khoang chét natri nitrat NaNO; (diém tiéu natri), cd
trong thanh phan cua protein dong vat va thuc vat.

6. Diéu ché
6.1. Trong cong nghiép
Chung cit phan doan khong khi long.

lam lgnh

KHONG KHI ———— hoé long —¢ 5 N, —¢ , 0,1

Khi nito duoc van chuyén trong cac binh thép nén dudi ap suat 150 atm.

6.2. Trong phong thi nghiém
Nito tinh khiét duoc diéu ché bang cach dun néng nhe dung dich bdo hoa mudi amoni
nitrit

NH,NO, —— N, 1 + 2H,0

NH,CI + NaNO, —— N, 1 + NaCl + 2H,0
¥ 3
BAI TAP
1. Viét phuong trinh hoa hoc theo so d6 sau:
NH,Cl —2— N, —2 5 NHj,
~L 3)
NH,NO, @ 5, NO —8 NO,
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2. Tinh s6 oxi hoa cia N trong cac chat: NO, NO,, NH;, NH,CI, N,O, N,Oz, HNO;.

3. Trong phan tmg didu ché nito: NH,;NO, ——> N, 1 + 2H,0
Hay cho biét chat khir, chat oxi hoa.

4. Trong mdt binh kin dung tich 0,5 lit chtra 5,6 gam nito & 30 °C. Tinh 4p suét cta
khi trong binh.

5. Trong mot binh kin dung tich 10 lit chira 21 gam nito va 4 gam hidro ¢ 25 °C.
Tinh 4p suat cua khi trong binh.

6. Can lay bao nhiéu lit khi nito va hidro (diéu kién tiéu chuan) dé diéu ché duoc 51
gam NHj; (hiéu suat phan trng 1a 100%).

7. Can lay bao nhiéu lit khi nito va hidro (dieu kién tiéu chuan) dé diéu ché dugc 34
gam NHjs (hi€u suat phan tng 1a 25%).
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8. Can lay bao nhiéu lit khi nito' va hidro (diéu kién tiéu chuan) d¢ diéu ché duoc
6,72 lit khi NH3 (hiéu suat phan ung la 25%).

9. Tir 10 m® (diéu kién tiéu chuén) hdn hop nito va hidro ldy theo ti 1¢ vé thé tich la
1:3 véi hiéu suat phan g 1a 65% thi thu dugc khoi lugng amoniac 1a bao nhiéu?

10.Nén hon hop gdm 2 mol nito va 7 mol hidro trong binh ¢6 san xuc tic va nhiét do
thich hop cho phan ing di€u ché amoniac, sau phan tng thu dugc 8,2 mol hon hop
khi. Tinh s6 mol amoniac da tao thanh.
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Bai 29 AMONIAC VA MUOI AMONI (2 tiét)
1. Amoniac
1.1. Céu tao phan tir

- Cong thuc electron: H: N : H Cong thirc cAu tao: H—’|\|—H
H H

1.2. Tinh chét vat li

- Amoniac 12 chét khi, khong mau, c6 mui khai va xdc.
- Amoniac nhe hon khong khi

- Amoniac hoa 16ng & —34 °C, hoa ran & —78 °C.

- Amoniac tan rat nhiéu trong nudc (1 lit nuéc hoa tan dugc 800 lit khi NHj) thu dugc
dung dich amoniac. Dung dich amoniac ddm dac thuong dung c6 nong dd 25% (khoi
lwong riéng D = 0,91 g/cm®).

Thi nghiém vé d9 tan ciia amoniac
Hién twong: Nude trong chau phun vao binh thanh nhimng tia mau hong.

Gidi thich: Khi amoniac tan nhiéu trong nudc, 1am giam ap suat trong binh, nén nudc bi
hut vao binh. Phenolphtalein chuyén mau hong, chirng t6 dung dich NH; ¢6 tinh bazo.

1.3. Tinh chét héa hoc
1.3.1. Tinh bazo yéu
Tac dung v6i nwée Dung dich amoniac 12 mot bazo yéu.

NH; + H,O = NH," + OH"

Nhan biét khi amoniac bang gidy quy tim am hién tuong gidy quy héa xanh.
Tac dung véi dung dich mudi
3NH; + 3H,0 + AICl; —» 3NH4NO; + AI(OH)3 |
3NH; + 3H,0 + AI** — 3NH," + AI(OH)3 |

* \/6i dung dich Cu?*, Zn*", Ag* ban diu ciing tao két tia, sau d6 néu cho du NHj thi két
tua tan do tao ion phtec.

Tac dung véi axit tao thanh mubi amoni.

NH; + HCI — NH,CI Amoni clorua

2NH; + H,SO4 — (NH,),S0, amoni sunfat
1.3.2. Tinh khir

Tac dung vai oxi

-3 . 0
4ANH,+30,——2N:+6H,0

Tac dung véi clo
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2NH3 + 3C|2 —> Nz + 6HCI
NH; + HClI — NH,CI
1.4. Ung dung

- Nito dugc st dung chu yéu dé san xuét axit nitric, phan dam (ure, amoni nitrat, amoni
sunfat

- Diéu ché hidrazin N,H, 1am nhién li€u cho tén Itra.
- Amoniac 16ng lam chat gay lanh trong thiét bi lanh.
1.5. Diéu ché
1.5.1. Trong phong thi nghiém
- Pun néng mudi amoni v6i Ca(OH)s,.
NH,CI + Ca(OH),—“— CaCl, + 2NH; + 2H,0
- Pun néng dung dich amoniac dam dic.

1.5.2. Trong cong nghiép

0 £ p -3
No+3H, ==2=2NH,

2. Mudi amoni

Mudi amoni 14 nhitng chat tinh thé jon gdm cation NH," va anion gdc axit.

Thi du: NH4CI (amoni clorua), (NH,4),SO,4 (amoni sunfat), NH;NO3z (amoni nitrat).
2.1. Tinh chat vat li

Tét ca cac mudi amoni déu tan nhiéu trong nudc, déu 1a nhirng chat dién 1i manh. Ton
NH," khong c6 mau.

2.2. Tinh chét hoa hoc
2.2.1. Téc dung véi dung dich kiém

Dung dich dam dic ctia mudi amoni phan tng v6i dung dich kiém khi dun néng thu duoc
khi amoniac.

(NH4);SO, + 2NaOH —“— Na,SO,+ 2NH; + 2H,0
2NH,"+SO,” + 2Na" + 20H —“— 2Na" + SO, + 2NH31 + 2H,0
Phuong trinh ion rat gon: 2NH," + 20H™ —“— 2NH;*t + H,0
Duya vao tinh chéat nay dé diéu ché NH; trong phong thi nghiém va nhan biét ion NH,".
2.2.2. Phdn wng nhiét phdn
Cac mudi amoni d& bi phan hiy boi nhiét.
Phan tng nhiét phan mudi amoni tao boi axit khong c6 tinh oxi hoa tao thanh NH3.

NH,CI (1) —~— NHjz(k) + HCI(k)
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(NH,),CO5 () —— NHjs (k) + NH4HCO;
NH4HCO; —— NHj; (k) + CO, (k) + H,0 (k)

Phan tng nhiét phan mudi amoni tao bai axit c¢6 tinh oxi hoa nhu HNO3, HNO, 14 phan
ung oxi hda — khtr, san pham c6 nito , oxit cua nito.

NH,NO, —*— N, +2H,0

NH4NO; —— N,O + 2H,0
10k ¢
BAI TAP
1. Viét phuong trinh hoa hoc xay ra (néu c6) khi cho khi amoniac (NH3) tac dung lan

lugt voi cac chit sau day: dung dich HCI; O,; Cly; CuO; dung dich AICIg; dung
dich H,SO,; FeO; dung dich NaOH;CuCl,, dung dich H,S.

2. Viét phuong trinh hoa hoc xay ra theo so do sau:
NH3 ORI N2 2) > NH3 —)(3) NH4C| —)(4) NH3 SN NO ) > N02

3. Hoan thanh so d6 chuyén hoa sau ddy va viét cac phwong trinh hoa hoc:

HCI NaOH HNO, t°
NH4NO3 ) > NH3 +(2) )(A) = (g) > NH3 h @ s 57 B >? + Hzo
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4. Viét phuong trinh héa hoc va phwong trinh ion trong cac trudng hop sau:
a) Dung dich NH4Br tac dung v61 dung dich KOH.

5. Trinh bay cac phuong phap hoa hoc dé phan biét cac dung dich NHj, Na,SO,,
NH,Cl, (NH4),SO,. Viét phuong trinh héa hoc minh hoa.
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6. Cho dung dich NaOH du vao 150 ml dung dich (NH,4),SO,4 1,0M, dun nong nhe.
Tinh thé tich khi thu duoc.

7. Cho luong du khi amoniac di tir tir qua ong s chﬁ:a 3,2 gam CuO nung nong dép
khi phan Gng xay ra hoan toan, thu duoc chat ran (A) va mot hon hop khi. Chat

rin (A) tic dung vira di v6i 20,0 ml dung dich HCI 1,0M. Tinh thé tich khi nito
(diéu kién tiéu chuan) tao thanh sau phan {mg.

8. Hoan thanh cac phan tng hoa hoc sau:
a)?+OH —> NH;+?

9. Phan biét cadc dung dich sau:
a) NH4N03, (NH4)2804, NH4C|,
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10. B4t hon hop gom 6,72 lit khi oxi va 7 lit amoniac (cung diéu kién vé nhiét do va
ap suat) cho biét trong hdn hop thu duge ¢ nhitng khi nao véi thé tich bao nhiéu?
(xem nhu hiéu suat phan tng 13 100%).

11. Tinh thé tich khi amoniac (diéu kién tiéu chuan) thu duoc khi dun néng 200 ml
dung dich chira hdn hop NaOH 0,1M va NH,CI 0,5M.

12. Cho dung dich Ba(OH), dén du vao 75 ml dung dich mudi amoni sunfat. Phan Gmg
tao ra 17,475 gam két tua. Tinh nong dd mol ctia c4c ion trong dung dich mudi ban
dau.
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Bai 30 AXIT NITRIC VA MUOI NITRAT (3 tiét)

1. Axit nitric

1.1. Céu tao phan tir 0
Cong thirc phan tir: HNO; Cong thire ciu tao: H—O- N//
Trong phan tir HNO3, N ¢6 s6 oxy hod +5 (cao nhét) O

1.2. Tinh chét vat li

- Axit nitric tinh’khié’t 1a chat 1ong, khéng mau, boc khoi manh trong khong khi 4m, nhiét
d6 s6i 86 °C, khéi lwong riéng D = 1,53 g/em®.

_ Axit nitric kém bén, d& phan hiiy: 2HNO; — 2NO, + %02 + H,0

- Tan v6 han trong nudc.
1.3. Tinh chét héa hoc
Trong dung dich axit nitric phan li hoan toan: HNO; — H™ + NO;~
1.3.1. Tinh axit
2HNO; + CuO — Cu(NO3), + H,O
2HNO; + Ba(OH), — Ba(NO;), + 2H,0
2HNO3;+ CaCO3  — Ca(NOg),+ CO, + H,0O
1.3.2. Tinh oxi hoa
1.3.2.1. Tac dung véi kim loai

Axit nitric tac dung duoc v6i hau hét kim loai trir Au, Pt. Kim loai bi oxi hoa dén muc
oxi hda cao va tao ra mudi nitrat. Thong thuong, néu dung dung dich HNO;3; dac thi san
pham 1a NO; va dung dich HNOj3 loang thi san pham la NO.

3Cu + 8HNO; (lodng) — 3Cu(NO3), + 2NO + 4H,0
Cu + 4HNO; (déC) - CU(N03)2 + 2NO, + 2H,0
3M +4nHNO; (I)  — 3M(NOg3), + nNO + 2nH,0

- Tuy néng do cua dung dich HNO3; va ban chit cta kim loai HNOj; ¢6 thé bj khir tao ra
N,O, Nj, NH;NO;.

M+ 2nHNO;3; (d) — M(NOs), + nNO, + nH,0.
- Nhom, sit, crom bi thu dong hoa véi dung dich HNO; dic, ngudi.
1.3.2.2. Tac dung véi phi kim
Khi dun néng, HNO;3; c6 thé oxi héa duoc cac phi kimnhu P, S, C,...
S + 6HNO;(dac) — H,SO,4 + 6NO; + 2H,0
P + 5SHNO3(dac) — H3PO,4 + 5NO; + H,0
1.3.2.2. Tac dung véi hop chit

HNO; dac oxi hoa dugc nhiéu hop chat vo co va hiru co.
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3FeO + 10HNO3(d) — 3Fe(NO3); + NO + 5H,0
1.4. Pitu ché
1.4.1. Trong phong thi nghiém

bé diéu ché mdt lugng nho axit nitric ngudi ta dun hon hop natri nitrat hodc kali nitrat
ran véi axit sunfuric dac.

H,SO, + NaNO; —°— HNO3; + NaHSO,
1.4.2. Trong cong nghiép
Phuong phép hién dai san xuét axit nitric gom 3 giai doan: NHz;— NO —NO,— HNO;
ANH3+ 50, —2020CP_y ANO + 6H,0
2NO + O, —» 2NO;,
4ANO; + O, + 2H,0 —» 4HNO;
2. Mudi nitrat
2.1. Tinh chat ciia mudi nitrat
2.1.1. Tinh tan
Cac mudi nitrat déu tan t6t trong nudc va la nhitng chat dién ly manh.
NaNO;— Na* + NOy’
2.1.2. Phan wng nhiét phan
San pham cta phan tng nhiét phan phu thudc vao do hoat dong cia kim loai.
Li K Ba Ca Na Mg Al Mn Zn Cr Fe Ni Sn Ph H Cu Hg Ag Pt Au
- Mudi nitrat cta kim loai trudc Mg bi nhiét phan thu duogc mudi Nitrit + 0,7
NaNO; — NaNO, + 2 0,1
- Mudi nitrat cua kim loai tir Mg dén Cu bi nhiét phéan thu duoc oxit kim loai, NO,va O..
2Cu(NO3), —=> 2Cu0 + 4NO,T + 0,1
- Mudi nitrat cta kim loai sau Cu bi nhiét phan thu duoc kim loai, NO, va O..
2AgNO; —%— 2Ag + 2NO,T + 0,1
2.1.3. Nhin biét ion nitrat

Thudc thir: Dung Cu va dung dich H,SO,d, dun néng.

Hién twgng: Dung dich ¢c6 mau xanh lam, khi khong mau (NO) sau d6 héa nau ngoai
khong khi (NO,).

3Cu + 8H" + 2NO; —>—> 3Cu?" + 2NO + 4H,0

NO + %02 (kk) - NO,
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2.2. Ung dung

- Cac mudi nitrat duoc sir dung chu yéu 1am phén bén hoa hoc (phan dam) trong nong

nghiép nhu: NH4NO3, NaNO3;, KNO3, Ca(NO3),.
- Ché thudc nd den (chira 75% KNOg, 10% S, 15%C).
1OE e
BAI TAP
1. Cén bang cac phuong trinh phan tng oxi héa-khtr sau:
a) Fe + HNO; dac — Fe(NOgz); + NO, + H,0

2. Léap cac phuong trinh hoa hoc:
a) Ag + HNO; dac —

Giao trinh Hbéa hoc 2



TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH

¢) Al + HNO; — N,0

3. Viét phuong trinh hoa hoc thyc hién cac chuyén hoa sau:

a) N02 SO RN HN03 @, CU(N03)2 8 CU(OH)2 SECIEEN CU(NO3)2 — 6
Cu0 —© Cu —2— CucCl,

b) NH; —2»5 NO —2 NO, —& 5 HNO; —“» NaNO; —&» 0, —©@
S0, — 5 SO; —& H,S0,
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4. Viét phuong trinh hoéa hoc khi cho cac chit sau day lan luot tac dung voi dung
dich HNO3 ddc nong: Fe; FeO; Fe(OH),; FesOu; Fe;0s; Fe(NO3),; FeSO,4. Cho
biét phan trng nao thudc loai phan trng oxi hoa-khur?

5. Viét phuong trinh héa hoc khi cho kim loai Cu tic dung véi dung dich chua
H,SO, lodng va NaNOs. Cho biét vai tro ctia moi chat.

6. Viét phuong trinh hoa hoc ciia phan ng nhiét phan céc chat sau: NH4NO,;
NaHCO;; NH,Cl; KNOs.
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7. Hoa tan hét 11 gam hdn hgp Al va Fe vao dung dich HNOj3 loang (du) thu duoc
6,72 lit~khi NO thoé‘t ra (di€u kién tiéu chuan). Tinh khoi lugng tirng kim loai co
trong hon hop ban dau.

8. Hoa tan hét 2,09 gam hon hq’p Al va Cu VéOo dung dich HNO; dic, néng thu duoc
2,912 lit khi NO, thoat ra (diéu kién tiéu chuan).

a)Tinh khoi lugng tirng kim loai ¢6 trong hdn hop ban dau.
b)Tinh khdi lugng dung dich HNO5 nong d6 80% da dung.

9. Hoa tan hét 30,4 gam hon hop Cu va Fe vao 500 ml dung dich HNO; lodng (du)
thu duoc 4,48 lit khi NO thoat ra (¢ nhiét do 0°C va ap suat 2 atm).

a)Tinh khéi luong timg kim loai c¢6 trong hdn hop ban dau.

b)Dé trung hoa luong axit du can dung 150 gam dung dich NaOH ndéng do 20%.
Tinh ndéng d¢ mol/lit ctia dung dich axit ban dau.
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10. Hoa tan hét 1,86 gam hdn hop Al va Mg vao dung dich HNO; lodng (du) thu
dugce 560 ml khi N;O thoat ra (di€u kién tiéu chuan). Tinh khoi luong ting kim
loai c6 trong hon hop ban dau.

11. Hoa tan 30 gam hdn hop dong va dong (II) oxit trong 1,5 lit dung dich axit nitric
1M (lodng) thay thoét ra 6,72 lit khi nito monoxit (diéu kién tiéu chuan).

a) Xac dinh ham luong phan trim cua dong (II) oxit trong hon hop.

b) Tinh né\ng dd mol cua dong (II) nitrat va axit nitric trong dung dich sau phan
ung, biét rang thé tich dung dich khong thay doi.
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Bai 31 PHOTPHO VA HOP CHAT (2 tiét)

1. Photpho
1.1. Vi tri va ciu hinh electron nguyén tir
Kihiéu: P S6 thu ty: 15 Nhom: VA Chuki:3  Nguyén tir khéi: 31.

CAu hinh electron: 1s% 2s° 2p° 3s? 3p*

1.2. Tinh chét vat li

Photpho c6 hai dang thu hinh thuong gip 1a photpho tring va photpho do.
1.3. Tinh chét héa hoc

Kha nang hoat dong hoa hoc cua photpho trang manh hon photpho do. Trong hop chat
photpho ¢6 s6 oxi hoa :-3, +3, +5. Photpho c6 tinh oxi hoa va tinh khur.

1.3.1. Tinh oxi hoa
Photpho tac dung véi mot s6 kim loai hoat dong tao thanh photphua kim loai.

0 . -3
2P+3Ca——Ca, P> (canxi photphua)
1.3.2. Tinh khir

Tac dung véi oxi

Tuy theo diéu kién phan ng s& thu duoc cic oxit véi ham lugng oxi khac nhau.

Thiéu oxi: 4P + 30, L 2P,03 Diphotpho trioxit

Du oxi: 4P + 50, 2 2P,05 (Piphotpho pentaoxit)
Tac dung véi clo

Thiéu clo: 2P + 3Cl, —>> 2PCl, (Photpho triclorua)
Du clo: 2P + 5Cl, = 2PCls (Photpho pentaclorua)

1.4. Ung dung

Phan 16m photpho san xuat ra dugc ding dé san xuét axit photphoric; phan con lai chu
yéu dung trong san xuat diém. Ngoai ra, photpho con dugc ding vao muc dich quan su:
san xuit bom, dan chay, dan khoi.

- Didu ché axit H3PO,: P — P,05 — HyPO,
1.5. Trang thai tu nhién
- Trong tu nhién khong gap photpho & trang thai tu do.

- Photpho ¢6 trong quéng apatit Caz(PO,),.CaF, va photphorit Caz(PO4),. Nudc ta ¢6 mo
apatit & Lao Cai, mot s6 mo photphoric & Thai Nguyén, Thanh Hoa.

- Photpho cé trong protein thyc vat, trong xuong, rang ,bap thit, té bao nio...

1.6. San xuat
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Trong cong nghiép, photpho do dugc san xuat bang cach nung hdn hop quing photphoric

(hoic apatit), cat va than cdc ¢ 1200 °C trong 10 dién.

2. Axit photphoric

2.1. CAu tao phén tir

Céng thirc phén tir: HPO4 P 6 s6 oxy hoa +5 Céng thire cdu tao: H— 0O N
H-O-P=0
H-— O/

2.2. Tinh chét vat li

Axit photphoric 1 tinh thé trong sudt, nhiét do nong chay 1a 42,5 °C, rat hao nudc, dé
chay nudc va tan vo han trong nudc.

2.3. Tinh chét héa hoc

Axit photphoric 1 axit ba nic, c6 tit ca cac tinh chit chung cta axit. Trong dung dich
axit photphoric phan li theo tirng nac

HsPO, = H' + H,PO,~
H,PO,~ = H'+HPO,*"
HPO,2~ = H'+PO,*"

Axit photphoric tac dung véi dung dich kiém, tiy theo ti 18 tic dung tao ra san pham khac
nhau.

HsPO, + NaOH — NaH,PO, + H,0O
HsPO4 + 2NaOH - Na,HPO,+ H,0
H;PO,+ 3NaOH  — NazPO,+ H,0
Axit photphoric khéng c6 tinh oxi hoa.
2.4. Diéu ché
2.4.1. Trong phong thi nghiém
Axit photphoric duoc diéu ché bang cach dung axit nitric dic oxi héa photpho.
P + 5HNO; (ddc) —~— H3PO, + 5NO, + H,0
2.4.2. Trong cong nghiép
Cho axit sunfuric dac tdc dung véi quang photphoric hodc quang apatit.
Cag(PO,), + 3H,S0, (dic) —— 2H3PO, + 3CaS0O4{

Dé c6 axit H3PO, c6 d6 tinh khiét va ndng do cao hon ngudi ta dt photpho va cho oxit
P,0Os tac dung vdi nudce.

4P + 50, — 2P,0Os
P205 + 3H20 - 2H3PO4
2.5. Ung dung
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Mot luong 16n axit H3PO, loai ky thuat duge dung dé diéu ché mudi photphat va dé san
xuat phan lan, hop chat co photpho (Iam thudc trur sau).

H3PO, tinh khiét dugc dung trong céng nghiép dugc pham.

3. Mubi photphat

Mudi photphat 13 mudi ctia axit photphoric.

Axit photphoric tac dung véi dung dich kiém tao ra 3 loai mudi

- Mudi dihidrophotphat ~ : NaH,PO,, NH,H,PO,, Ca(H,P0O,),

- Mubi hidrophotphat : Na,HPO,, (NH,4),HPO,4, CaHPO,

- Mubi photphat trung hoa : NagPO,, (NH,)sPO4, Cag(PO.),

3.1. Tinh tan

- Tt ca cac mubi trung hoa va mudi axit ciia kali, natri va amoni déu tan trong nudc.

- Véi kim loai khac, chi c6 mudi dihidrophotphat 1a tan duoc, ngoai ra déu khong tan
hodc it tan.

3.2. Nhén biét ion photphat
Thuéc thir: Bac nitrat (AgNO3).

Hién twong: két tia mau vang khong tan trong nudc nhung tan trong dung dich axit nitric
loéng.

3Ag*+ PO,> - AgsPO, 4 (mau vang)
Ok JC e
BAI TAP
1. Viét phuong trinh hoa hoc theo so d6 sau:

a) Cag(PO4)2 @5 p RN P205 SEC) N H3PO4 —@ NaH,PO, EOEN
Na,HPQO, L)NagF)OLL

b) C&3(PO4)2 +Si0, +than,1200°C (X) +Ca,t° (Y) +HCl P H3 +O,du, t° (Z)
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2. Ciap chat nao sau ddy c6 thé ton tai trong ciing dung dich?
a) HNO; va CU(N03)2 b) CU(N03)2 va NH;
C) Ba(OH)2 va H3PO4 d) (NH4)2HPO4 va KOH.

3. Cho cac dung dich: (NH4),SO4; KOH; H,SO4; BaCl,. Dung dich nao phan trng
duoc voi nhau? Viét phuong trinh hoa hoc dang phan tir va dang ion rat gon.

4. Viét phuong trinh hoa hoc dang phén tir va dang ion rat gon cua cic phan Ung xay
ra gitra cac chat sau (néu co):

a) bari clorua va natri photphat;
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5. Dién chét thich hop vao so dd sau:

a) 7 + C|2 L PC|5

Cho biét trong cac phan mg trén P 1a chat oxi hoa hay chat khir ?

6. Phéan biét cac dung dich sau: HsPO,; BaCly; Na,COs; (NH4),SO,. Viét phuong
trinh hoéa hoc minh hoa.
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7. Cho dung dich axit photphoric va dung dich axit nitric lan luot tac dung véi cac
chat sau day: MgO; KOH; CuSOy4; NHj; ; CuCl,. Na,CO; ; NaCl; K,O. Viet
phuong trinh hoa hoc minh hoa cho cac phan ing xay ra (né€u co).

8. Bang phuong phap héa hoc phan biét cac chat:
a)NasPOy; NaCl; NaBr; Na,S; NaNOs.

C)NaN03; Na,COj; Na,SO3 va Na,SO,
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Viét phuong trinh héa hoc minh hoa.

9. Pt chay hoan toan 6,2 gam photpho trong oxi (du). Cho san pham tao thanh tac
dung v6i 150 ml dung dich NaOH 2M. Tinh khéi lwong cic mudi cé trong dung
dich thu duoc.

10. Dt chay hoan toan 15,5 gam photpho. Cho san pham tao thanh hoa tan vao 200
gam nudc. Tinh nong dd phan tram cua dung dich axit thu duoc.

11. Pé thu duge mudi photphat trung hoa can 1ay bao nhiéu ml dung dich NaOH 1M
cho tac dung véi 50 ml dung dich H3PO,4 0,5M?
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Bai 32 PHAN BON HOA HOC (1 tiét)

Khdi ni¢gm: Phan bon hoa hoc la nhimg hoa chat c¢6 chira cac nguyén t6 dinh dudng dung
dé bon cho cdy nhim nang cao ning suit ciy trong.

Tiéu chudn ciia phin bén héa hoc:

Tan trong dung dich dat; cay hut dugc; khong doc, khong gy 6 nhidm moéi trudng.
Phdn logi: c6 3 loai phan bon hoa hoc chinh: phan dam, phan 1an, phan kali.

1. Phan dam

- Cung cap nito hoa hop cho cay dudi dang ion NO;~ va NH,".

- C6 tac dung kich thich cac qua trinh sinh tredng lam tang ti 1€ protein thuc vat gilp cho
cay phat tri€én manh, canh 14 xanh t6t, cho nhi€u cu, qua, hat.

D6 dinh dudng cia phan dam dugc danh gia theo ti 1& phan traim vé khéi luong cua
nguyén t0 N.

1.1. Phan dam amoni

Phan dam amoni gém ¢6 cac mudi NH,NO;, NH,CI, (NH4),SO,, ...

Lam cho dat chua, do d6, thich hop véi dit it chua.

D@ bi kiém phan hity, khong dé 1an véi voi hodc tron véi voi dé bon.
NH," + OH™ = NH371 + H,0

Piéu ché bang cach cho amoniac tic dung voi axit tuong tng.
2NH; + H,SO4 — (NH,),SO,

1.2. Phan dam nitrat

Phéan dam nitrat gdm c6 cac mudi KNOz, NaNOg, Ca(NOs),,...

Thich hop cho ving dat chua, man, d& chay nudc, kho bao quan

Diéu ché bang phan g giira axit nitric va mudi cacbonat
2HNO; + CaCO3; — Ca(NOs), + CO;, + H,0

1.3. Phén uré: (NH,),CO

Thich hop cho nhiéu loai dat, d& chay nudc, nén bao quan noi kho rao
(NH,),CO + 2H,0 — (NH,4),CO;3

Diéu ché béng cach cho amoniac tac dung véi CO, & nhiét do 180-200°C dudi ap suat
khoang 200 atm.

2NH3 + COZ —top—) (NHz)zco + Hzo
2. Phan lan
Phan 14n 1a cAc mudi chira ion PO437.

Dung cho cdy cdi & thoi ky sinh truong, thic day cac qua trinh sinh hoa — trao doi chat
lam cho cay cting cép, hat chac, cu to, thich hop dé€ bon cho dat chua.
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Ham luong P trong phan lan duoc danh gia bang thanh phan phan trim ciia P,Os.
2.1. Superphotphat
Phu thudc vao ti 16 sé mol giita Cag(PO,), va HsPO, ma thu dugc supe photphat don hay
kép.
Superphotphat don: [2 CaSO,4 + Ca(H,POy4),]
Caz(POy); + 2H,S04(d) — Ca(H,PO,), + 2CaSO,4
Superphotphat kep
Cag(PO,); + 3H,S0, (d) —— 2H3PO, + 3CaS0O,{
Ca3(POy), + 4H3PO,4 — 3Ca(H,PO,),
2.2. Phan lan nung chay

Dung truc tiép quing apatit Cag(PO,),, d4 xa van (thanh phan chinh 12 magie silicat) va
than cdc nung trén 1000 °C.

Thanh phan chinh 14 hdn hop photphat va silicat cia canxi va magie (chtra khoang 12-
14% P,0s).

Mudi khong tan trong nudc nén chi thich hop cho dat chua.
3. Phan kali

Cung cép kali dudi dang ion K, phan kali co tac dung thiic diy nhanh qua trinh tao ra
cac chat duong, bot, chit xo, chat dau, ting cudng strc chong rét, chéng sau bénh...

Ham luong K trong phén kali dugc danh gid qua thanh phan phan trim vé khéi luong
K,0 tuong g véi lugng kali.

4. Phan hén hop va phan phirc hop
- Phan hon hop : chia nito, photpho, kali goi 1a phan NPK.
Nitrophotka 1a hon hop cua (NH,),HPO, vi KNO:s.

- Phan phtic hop 14 hdn hop céc chat duoc tao ra dong thoi do twong tac hoa hoc clia cac
chit.

Amophdt 13 loai mudi hdn hop NH,H,PO,, (NH,),HPO, thu duoc khi cho NHj; tac dung
Vo1 H3PO4.

5. Phéan vi lugng

Phan vi luong cung cép cho cdy cac nguyén t6 nhu bo, kém, mangan, dong,
molipden...& dang hop chat.

Céc nguyén to trén dong vai tro nhu vitamin cho thuc vat. Loai phan bon nay chi hiéu
qua cho tirng loai cay va tung loai dat, dung quéa quy dinh s€ c6 hai cho cay.

Ok J et
BAI TAP
1. Viét phuong trinh héa hoc thyc hién day chuyén héa sau:
a) Bot photphoric —2— axit photphoric —2— amophot —&— canxi photphat
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—@ , axit photphoric —2— superphotphat kép

b) P —— P,05 —2—HgPO, == Cay(PO,); =o= CaHPO,

2. Tu quang photphoric co thé chuyén hoa thanh: photpho; superphotphat kép; bac
photphat. Viét cac phuong trinh hda hoc minh hoa.

3. Cho dong kim loai (Cu) va dung dich H,SO, lodng tac dung v6i mot loai phan bon
thay c6 khi khong mau thoat ra sau d6 hoa nau. Mit khac cho phan bon trén tac
dung véi dung dich NaOH thi c¢6 khi mui khai thoat ra. Cho biét cong thirc phan tir
cua loai phan bon trén.

4. Phan bon nao sau day lam tang do chua cua dat: K,CO3; NH,NO;; KCI; NaNO3?

5. Nho tur tr dung dich bac nitrat vao cac dung dich sau:
a) dung dich kali photphat b) dung dich kali clorua
c¢) dung dich kali nitrat d) dung dich kali iotua

Viét cac phuong trinh héa hoc (n€u c¢d) va néu hién tugng ctia moi truong hop.
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6. Mot loai phan bon co chira 65% NH,NO;. Tinh ham lugng phan trim N ¢ trong
quang trén.

nhiéu?

8. Can bon bao nhi€u kilogam phan dam amoni nitrat chira 97,5% NH4NO; vao 10
ha dat trong khoai tay. Biét rang 1 ha dat can 60 kg nito.

9. Mot loai quing photphat c6 chtta 35% Caz(PO,),. Tinh ham lugng phan trim P,0s
cO trong quang trén.

10. M4t loai phan bon co6 chira 25% K,COs. Tinh ham lugng phﬁn tram K,O c0 trong
quang trén.
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Bai 33 ON TAP CHUONG VIII (2 tiét)
1. Hé thong kién thitc Chwong VIII

1.1. Nito
NITO
Céu hinh electron nguyén tir 1s? 2s%2p° Tinh chit héa hoc
P am dién 3,04 Tinh khw
Tac dung véi oxi
Ciu tao phan tir N=N Tinh oxi hoa
Tac dung v61i hidro
Tac dung véi kim loai manh
Cic s6 oxi héa c6 thé c6 -3,0, +1, +2, 43,
+4, +5
1.2. Photpho
PHOTPHO
Ciu hinh electron nguyén tir 1s? 25°2p°® 3s” 3p° | Tinh chit héa hoc
P am dién 2,19 Tinh khu
Tac dung véi oxi
Céiu tao phan tir 2 dang thu hinh: Tinh oxi héa
PdévaP tréng Tac dung véi kim loai manh
CAc s6 oxi héa cé thé cé -3,0, +3, +5

1.3. Axit nitric va axit photphoric

Axit nitric (HNO,)

Axit photphoric (H;PO,)

So oxi_ hoa cua +5 +5
nguyen to trung tam
. i ) Axit 3 nic
Tinh axit Axit manh
D) manh trung binh
Tinh oxi hda Chat oxi h6a manh Khong thé hién tinh oxi hoa

Mudi nitrat

Muéi photphat

Tinh tan trong nwée | Dé tan

Mubi photphat trung hoa ta
photphat axit cua natri, kali,
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amoni dé tan

Tinh chat cia muoi | Muoi ran d€ bi nhiét phan

Nhan biét \ G Dung AgNO;
Dung Cu + H,SO4d —— Ag* + PO AgsPO, L

+ - t° 2+
3Cu+8H" + 2NOs —*— 3Cu Mau vang

+ 2NO + 4H,0
. Ags:PO, tan trong HNO;
NO + 2 Oy(khong khi) - NO loang

2. Bai tap

1. Hay cho biét sb oxi hoa ciia N va P trong cac phén tir va ion sau: NHs, NH,*, NO,,
NOj’, NH;HCO3, P,O3, PBr3, PO,*, KH,POj, Zns(POy),.

2. Viét phuong trinh hoa hoc thuc hién cac diy chuyén hoa sau:
a) NH,ClI —25 NH; —2-5 N, 25 NO —“5 NO, —&- HNO;
L) NaNO3L> NaN02

b) NH3 —>(1) NO @ NOQ © KN03 4)(4) KN02

Giao trinh Hbéa hoc 2 47



TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH

C) C3.3(PO4)2 @ ,p_@ 4 P205¢) H3PO4L) K2HPO4

3. Viét phuong trinh hoa hoc cho céc cdp chat sau day (néu co):

a) axit photphoric va natri oxit
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i) kali photphat va canxi clorua

4. Lap cac phuong trinh hoa hoc sau day:
NH3 + C|2 (dll') v N2 +...

5. Lép cac phuong trinh hdéa hoc dang phan tir va dang ion rat gon cua phan ing gitra

céc chat sau ddy trong dung dich:
a) K3PO,4 va Ba(NOs),
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¢) Ca(H,P0O,), va Ca(OH), vai ti 1€ 1:1.

6. Khicho 3 gam hon hop Cq va Al tac dupg vo1 dung dic}} HNO;dac, du, du}l néqg,
sinh ra 4,48 lit khi duy nhat la NO, (di€u kién ti€u chuan). Tinh thanh phan phan
tram tung kim loai c6 trong hon hgp ban dau.

7. Hoa tan hoan toan 3,07 gam hén hop (X) gdm bot sit va kém vao luong vira du
dung dich HNO; thu dwoc dung dich (Y) va thu dwoc 896 cm® khi NO duy nhat
(diéu kién tiéu chuan).

a) Tinh khbi luong mdi chét trong (X).

b) Cho V; ml dung dich NaOH vao dung dich (Y) thu duoc két tia cuc dai. Tinh
gia tri cia V;.

¢) Cho V, ml dung dich NaOH vao dung dich (Y) thu duoc két tia cuc tiéu. Tinh
gia tri cua V,.
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8. Hoatan 12,8 gam mot kim loai hoa tri II trong mot luqng vura du dung dich HNO;
60% (D7= 1,365g/ml) thu dugc 8,96 lit mot khi duy nhat mau nau do (di€u kién
tiéu chuan).

a) Xac dinh tén kim loai.
b) Tinh thé tich dung dich HNO5 d4 phan tng.

9. ROt dung dich chira 11,76 gam H3PO,4 vao dung dich chira 16,8 gam KOH, tinh
khoi Iwgng mudi thu dugc khi c6 can dung dich thu dugc sau phan tng.

10.Cho 44 gam dung dich NaOH 10% tac dung v6i 10 gam dung dich HsPO, 39,2%.
Tinh khoi luong cac mudi thu dugc sau phan ing.
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11.Tron 1an 100 ml dung dich NaOH IM véi 50 ml dung dich H3PO4 IM. Tinh nong
do mol{lit cua cac chat trong dung dich thu dugc (xem nhu thé tich gian nd khong
dang ké).

12. Chp 0,1 mol PZQ5 vao dung dich chtra 0,35 mol KOH. Dung dich thu dugc c6 cac
chat nao vdi1 khoi lugng 1a bao nhiéu?

13.Cho 62 gam canxi photphat tac dung vdi 49 gam dung dich axit sunfuric 64%.
Lérp bay hoi Elung’dich thu gugc dér} can kho thi thu duoc mot hon hop ran. Tinh
khoi Iwgng moi chat trong hon hop ran.

14. Mot loai phan bon c6 35% Cag(PO,), vé khédi luong. Tinh ham lugng 1an cua loai
phan bon trén.

15. Mot mau superphotphat don khéi lugng 15,55 kg chira 35,43% Ca(H,PO4),, con
lai 1a CaSOy. Tinh ti 1€ phan tram P,05 trong mau superphotphat don.

Giao trinh Hbéa hoc 2 52



TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH

Giao trinh Hbéa hoc 2 53



TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH

CHUONG IX CACBON -SILIC
Bai 34 CACBON VA HOP CHAT (3 tiét)
1. Cacbon
1.1. Vi tri va ciu hinh electron nguyén tir
- Khéi lwvong nguyén tu: C =12
- Vi trf trong bang tuan hoan: O thtr 6, nhom IVA, chu ki 2
- CAu hinh electron: 1s%2s% 2p°.
1.2. Tinh chét vat |i

Nguyén t6 cacbon ¢6 cdc dang thu hinh la: fuleren (a), kim cuong (b), than chi (c), khac
nhau vé tinh chat vat li.

1.3. Tinh chat héa hoc
1.3.1. Tinh khir
Tac dung véi oxi

Cacbon chay duogc trong khong khi, phan tmg toa nhiéu nhiét.
0 o +4
C+0,——CO,

O nhiét do cao cacbon lai khir duge CO,
0 +4 o +2
C+CO, —L 52CO
Tac dung véi hop chit
O nhiét do cao C c6 thé khir duogc nhiéu oxit, phan ung véi nhiéu chit oxi hoa khac nhau

0 0 +4
C+ 4HNOs gy ——> CO 2 +4ANO, + 2H,0

C+2Zn0O —“»7Zn+CO,
1.3.2. Tinh oxi héa
Tac dung voi hidro

O nhiét do cao va c6 chit xuc tac, C tac dung véi khi Hj.

0 o -4
C+2H,—“* 5CH, (metan)

Tac dung voéi kim loai

O nhiét do cao C tac dung dudc voi mot s6 kim loai tao thanh cacbua kim loai:

0 . 4
C+4Al——Al, Cs (nhém cacbua)

1.4. Ung dung

- Kim cwong dung lam db trang sirc, ché tao miii khoan, 1am dao cit thity tinh, bot mai.
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-Than chi dung lam dién cuc, lam ndi nau chay kim loai, ché tao chit bdi tron, but chi
den, than coc duoc dung 1am chat khtr trong luyén kim, than gd dung ché tao thudc nd
den, thudc phao, than hoat tinh dung 1am mit na phong doc va trong cong nghiép hoa
chat, than muoi dung lam chét don cao su, san xuat myc in, xi danh gidy...

1.5. Trang thai ty nhién
Dang tw do : Kim cuong, than chi.

- Dang hop chat : khodng vat canxit (da voi, da phén‘, d4 hoa déu chtra CaCO3) magiezit
(MgCOs3) , dolomit (CaCO3. MgCOgy) ..... 1a thanh phén chinh cua cac loai than mo (than
antraxit, than md, than nau, than bun....), dau mo, khi thién nhién..

1.6. Piéu ché

Kim cuong nhan tao : Tir than chi (2000 °C, 50-100.000 atm, xuc tac Fe hodc Cr, Ni;
Than chi nhan tao: Tl than cdc (2500 - 3000 °C, khong cé miat khong khi );

Than cdc : Tir than m& ( 1000 °C, khéng c6 khong khi );

Than g6 : D6t gd (trong diéu kién thiéu khong khi);

Than muoi : CHy %) C+ 2H,

2. Cacbon monooxit
2.1. Tinh chat vat li
Chat khi, khong mau, khéng mui, khong vi
- Hoi nhe hon khong khi, rét it tan trong nudc
- Héa long & -191,5C, hoa rén & -205,2C, rat bén véi nhiét.
Luu y : Khi CO rit djc.
2.2. Tinh chét héa hoc
2.2.1. Cacbon monooxit la oxit trung tinh (oxit khong tao muoi)
CO khong tac dung véi nude, axit va dung dich kiém & diéu kién thuong.
2.2.2. Tinh khir

- Khi dét nong, khi CO chay trong oxi hoac khong khi tao ra ngon Itra mau xanh nhat
va tda nhi€u nhiét.
+2 0 +4
2C0 +0, —  2C0,
Khi CO dugc str dung lam nhién li¢u.
- O nhiét do cao: khir dugc nhiéu kim loai.
+2 0 +4
Fe,0; +3CO —>  2Fe + 3CO;
Ung dung: CO dugc dung trong luyén kim dé khir cac oxit kim loai.
2.3. Diéu ché
2.3.1. Trong phong thi nghi¢m
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Pun néng axit fomic véi xtic tac H,SO, dac

HCOOH —224L CO + H,0

2.3.2. Trong cong nghiép

(1 Cho hoi nudc di qua than nung do:
1050°C
C+HO *—> CO+ H,

Hon hop khi tao thanh goi 1a khi than uét, chira trung binh khoang 44% CO, con lai
la cac khi khac nhu CO, Hy N, ...

[ San xuit trong 16 gas : Thdi khong khi qua 10 than nung dé.

O phan dudi cua 10, cacbon chdy thanh cacbon dioxit. Khi di qua 16p than nung do,
CO, bi khtr thanh khi CO.

co, + C ——>2c0

HSn hop khi thu dugc goi 1a khi 10 gas (khi than kho). Trong khi 10 gas, CO thuong
chiém khoang 25%, ngoai ra con c6 N,, CO, va mot luong nho khi khac.

Khi than udét, khi 10 gas dugc dung lam nhién liéu khi.
3. Cacbon dioxit
3.1. Tinh chat vat li

- Chét khi, khong mau, ning gap 1,5 1an khong khi, tan khong nhiéu trong nudc (& diéu
kién thuong, 1 lit nudc hoa tan dugc 1 lit khi CO,).

- O diéu kién thuong, dudi ap sudt 60 atm, khi CO, s& hoa thanh chat 1ong khong mau,
liénh dong.

-0 trang thai ran, CO, tao thanh mot khdi tréng, goi 1a “nudc da kho”. Nudc da kho
khong nong chdy ma thang hoa, dugc dung dé tao moi truong lanh khong tao hoi am.

3.2. Tinh chit héa hoc

- Khong chay va khong duy tri sy chay cta nhiéu chat néu dung ché tao binh tao khi CO,
dé dap tat cac dam chay.

- CO;, la oxit axit, khi tan trong nudc tao thanh dung dich axit cacbonic
COy(k) + H,O(l) = H,CO3(dd)
3.3. Diéu ché
3.3.1. Trong phong thi nghié¢m
Cho dung dich HCI tac dung véi da voi :
CaCO; + 2HCI — CO,T + CaCl, + H,0
3.3.2. Trong cong nghiép

- Thu hoi tir qua trinh d6t chay hoan toan than dé cung cip ning luong cho cac qua
trinh san xuat khac.

Giao trinh Hbéa hoc 2 56



TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH

- Thu hdi tir qua trinh chuyén héa khi thién nhién, cac san pham dau mo,... ; qué trinh
nung voi; qua trinh 1én men rugu tu duong glucozo.

4. Axit cachonic

Axit cachonic rat kém bén, chi ton tai trong dung dich lodng, d& bi phan huy thanh CO,
va H,0.

- Trong dung dich, axit phén li hai nac, chii yéu thanh H" vd HCO5  tao thanh mot luong
rat nho COz™ .

H,CO; = H" + HCO;5
HCO; = H' +CO5”
- Axit cacbonic tao ra hai loai mudi :
+ Mudi cacbonat chira ion CO5>~ ( Na,CO3 CaCoOs...)
+ Mudi hidrocacbonat chtra ion HCO3~ ( NaHCO;, Ca(HCO3), ....)
5. Mudi cacbonat
5.1. Tinh chat
5.1.1. Tinh tan

- Muoi cacbonat cta kim loai kiém, amoni va da s6 cac muoi hidrocacbonat dé tan trong
nudc.

- Mubi cacbonat ctia kim loai khac khong tan trong nuéc.
5.1.2. Tac dung voi axit

Muébi cacbonat, cling nhu mubi hidrocacbonat, tac dung dé dang véi dung dich axit, tao
khi CO, thoat ra.

NaHC03 + HClI — NaCl + COzT + H,0
HCOg_ + H+ - COZT + Hzo
Na,CO; + HCI - 2NaCl + CO,T +H,0

COs> + 2H" >  CO,T +H)0
5.1.3. Tdc dung vdi dung dich kiém
Céac mudi hidrocacbonat tic dung d& dang véi dung dich kiém
NaHCO; + NaOH —» Na,CO; + H,0
HCO; + OH  — COs® + Hy,0
5.1.4. Phadn wng nhiét phan
- Mudi cacbonat trung hoa cia kim loai kiém bén véi nhiét.

- Mudi cacbonat trung hoa cua kim loai khac, cling nhu mudi hidrocacbonat, bi nhiét
phén huy.

tO

MgCOs(r) —— MgO(r) + CO,
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2NaHCO4(r) —— Na,CO4(r) + CO,(k) + H,O(K)
5.2. Ung dung
Canxi cachonat (CaCOs) tinh khiét 1a chat bt mau tréng, nhe, dugc ding lam chat don
trong mot sO nganh cong nghiép.
- Natri cachonat khan (Na,COs, con goi la soda khan) duge dung trong cong nghiép thuy
tinh, d6 gom, bt giat ...

- Natri hidrocacbonat (NaHCO3) dugc dung trong cong nghiép thuc pham, dung lam
thudc giam dau da day do thtra axit.

0L ¢
BAI TAP
1. Viét phuong trinh héa hoc theo so d6 sau:
ag ¢C—%5>co,—“2>C -85 CH, 25 C0O,—25CO—25Cu

b) CaCO; —2— CaO —2— CO —&— COCl,

2. Viét phuong trinh hoa hoc cua cacbon véi cac chit sau (néu c0): Fe,03; CO, Hy;

Cho biét vai tro clia cachon trong cac phan g trén.
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3. Khi nung nong sat (I) oxit véi than cdc (C) thu duge mot chit khi chay duoc.
Viét cac phuong trinh héa hoc minh hoa.

4. Hoan tt cac phuong trinh héa hoc sau va cho biét cachon thé hién tinh khir hay
tinh oxi héa?

Q) C H Al (1) oottt ettt eas
D) € IUGC (£2); 1vverereieiiieietetee ettt ettt bbbt

C) C 4 CUD (12); oottt ettt en sttt en st
) C # O (%) 1ooveeeeeeeeeeereeeeeeee s eeeeeeees s eessessssse e seseees

5. Viét phuong trinh hoa hoc theo so dd sau:

a) HCOOH —2 CO —2, CO, —@5 CaCO; —“ Ca(HCO;), —2—
CaCO; —® > CO, —25 CO —@ 5 Fe —© FeCl,
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b) CO, —9 NaHCO; —@ Na,CO; N CO, @ CsH1,06 —® 5 C

c) C 25C0O, 25CO0 &5 Cu —“2Cu0 —&— CuCl, —®— Cu(NO,),
050, —© 5 NO —2»NO, — 5 HNO,

7. Lay hai 6ng nghiém cung thé tich dung dich NaOH 0,1M va tién hanh céc thi
nghiém:

Thi nghiém 1: suc CO, du vao 6ng (1)
Thi nghiém 2: cho dung dich NaOH & 6ng (2) vao éng (1)

Thi nghi€ém 3: suc khi CO, cho dén du vao dung dich vtra thu dugc. Cho biét chét
tan trong moi thi nghiém.
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8. Lay vao dng nghiém mét it dung dich nudc véi trong sau d6 tién hanh thi nghiém:
Thi nghiém 1: Suc khi CO, tir tir dén du vao 6ng nghiém (1)
Thi nghi€ém 2: dun néng dung dich
Thi nghiém 3: dé nguoi va lai suc CO, vao tiép

Cho biét hién tuong trong thay.

9. Cho cac dung dich HNOg3, NacCl, Na2§O4, Ca(OH),, KHSO,, Mg(NO5), lan lugt
tac dung vdi dung dich Ba(HCOg), Viét cac phuong trinh héa hoc minh hoa.

10. Cho hai hdn hop khi : Hon hgp (A) c6 CO; HCI va CO,; Hon hop (B) c6 CO; HCI
va SOz bang phuong phap hoa hoc hiy chimg minh su c6 mat ctia mdi khi trong
tirng hon hop trén.
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11. Pét mot mau than da nang 0,6 gam trong khong khi (du) thu duge 1,06 lit khi
cacbonic. Tinh thanh phan phan tram khoi lugng cacbon trong mau than da trén.

Bai 35 SILIC VA HOP CHAT (2 tiét)

1. Silic
1.1. Tinh chét vat li
- Silic (Si) ¢6 cac dang thu hinh : silic tinh thé va silic v6 dinh hinh.
1.2. Tinh chét héa hoc
Silic ¢6 cac s6 oxi héa -4, 2, +2 va +4.
Trong céc phan tng oxi hoa — khir, silic thé hién tinh khir hozc tinh oxi héa.
Silic v6 dinh hinh hoat dong hon silic tinh thé.

1.2.1. Tinh khw

Tac dung véi phi kim

O diéu kién thuong, silic tac dung truc tiép véi flo; khi dun néng tac dung vai clo, brom,
iot, oxi; & nhiét do rat cao tac dung véi cacbon, nito, luu huynh.

0 +4

Si + 2F,— SiF, (silic tetraclorua)
0. ot

SI +0, — SiO, (silic dioxit)

Téc dung véi hop chit

Silic tac dung twong d6i manh voi dung dich kiém, giai phong khi hidro :

0 +4
Si +2NaOH + H,0 — Na,Si0o, + 2H,"
1.2.2. Tinh oxi héa

O nhiét dd cao, silic tac dung véi cc kim loai nhu canxi, magie, sét, tao thanh silixua kim
loai.

0 0 -4
2Mg + Si s Mg, Si (magie silixua)

1.3. Trang thai ty nhién
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- Silic 14 nguyén t6 phd bién thir hai trong Trai Pat, sau oxi, chiém gan 29,5% khéi luong
vo Trai Dat.

- Trong tu nhién khéng c6 silic & trang thai ty do, chi gip ¢ dang hop chét: chu yéu 1a
silic dioxit ; cac khoang vat silicat va aluminasilicat nhu cao lanh, mica, fensfat, da xa
van, thach anh ...

1.4. Ung dung

- Silic siéu tinh khiét 1a chat ban dan, duoc dung trong ki thuét vo tuyén va dién tir dé ché
tao t€ bao quang dién, bo khuéch dai, bd chinh luu, pin mat troi, ...

- Trong luyén kim, silic duoc dung dé tach oxi khoi kim loai néng chay;
- Ferosilic 12 hop kim dung dé ché tao thép chiu axit.
1.5. Diéu ché

Dung chit khir manh nhu magie, nhom, cacbon khir dioxit & nhiét do cao.

Si0, + 2Mg—— Si +2MgO
2. Silic dioxit
- Silic dioxit dang tinh thé, nong chay & 1713 °C, khong tan trong nudec.
- Silic dioxit tan cham trong dung dich kiém dic, nong va tan dé trong dung dich kiém
nong chay.
SO, + 2NaOH ——> Na,SiO; + H;0
Silic tan dugc trong axit flohidric :
Si0O,+4HF —  SiF, + 2H,0
Do d6 nguoi ta dung dung dich axit silixic (HF) dé khac chir va hinh 1én thuy tinh.
(] Trong tu nhién, silic dioxit ton tai dudi dang cat va thach anh.
(] Silic dioxit 1 nguyén liéu quan trong dé san xuat thuy tinh, d6 gbm, ...
3. Axit silixic
- Axit silixic dang keo, khong tan trong nudc, d& mat nuée khi dun nong.

- Khi say kho, axit silixic mat mot phan nuée, tao thnh vat liéu xbp 1a silicagen. Do c6
tong di¢n tich bé mat rat 16n, silicagen c6 kha nang hap phu manh nén dung dé hut hoi
am trong cac thung dung hang hoa.

- Axit silixic 1a axit rat yéu, yéu hon ca axit cacbonic nén dé bi khi cacbon dioxit ddy ra
khéi dung dich muoi silicat.

Na28i03 + CO, + H,O —» Na,COj; + H28|O3\L
4. Mudi silicat
Axit silixic d& tan trong dung dich k&m tao thanh mudi silicat.

Chi co silicat kim loai kiém tan dugc trong nudc.
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Dung dich dam dac ctia Na,SiO3 va K28i703 la thity tinh 10ng. Vai hodc gd tam thiy tinh
long kho bi chay. Thuy tinh 1ong dung dé ché tao keo dan thuy tinh va str.

10k ¢4
BAI TAP
1. Viét cong thirc ciu tao cua cac hop chét gitra Si v6i : Mg; Hy; O, ; Fo.

2. Viét phuong trinh hoa hoc cua cac phan ing xay ra gitra Si voi lan luot cac chat
sau day (n€u co) : O,; C; F,; Mg; HCI; NaOH.

3. Viét phuong trinh phan ng héa hoc cua Si va Al v6i dung dich KOH.

4. Viét phuong trinh hoa hoc mé ta phan tng thuy tinh bi HF dn mon (thanh phan
chu yéu cua thay tinh 1la Na,SiO; va CaSiOs.

5. Viét phuong trinh hoa hoc ctia phan ng sau; goi tén cac chat co trong so do

a) Si —& S|02 —a KgSlOg SELC) N H28|O3 -8, S|02 —06 5 §j
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d) SlOg @ > Si 2) > KleOg i)HleOg L Na28i03 i) S|02

—®  CaSiO;

6. Viét cac phuong trinh hoa hoc cho cac cip chét sau (néu cd) xem nhu c6 du diéu

kién phan tng:

2) KoCO3 VA SIO2, et
D) SIO, VA KOH; e
C) CO, dung dich NapSIO3; .ovveiiiiieiieiiiiie e
d) SIO, VA HCL, s
€) COLVAIMO, e
) SIVAKOH e
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7. Viét phuong trinh héa hoc néu rd diéu kién:
2) SIO, + NAOH; e
D) SIO, + HF; e
C) CO, + NAOH e
8. Viét phuong trinh hoéa hoc diéu ché silic trong phong thi nghiém va trong cong
nghiép.

11. Thoi CO, vao cac dung dich sau: (1) NaAlO,; (2) K,SiOs; (3) Ba(OH),; (4) SiFy;
Nhiing chét ndo tao két tia? Viét phuong trinh héa hoc.

12. Natri florua dung dé bao quan gd duoc diéu ché bang cach nung hdn hop canxi
florua, x6da va cat. Viét cac phuong trinh hoa hoc bi€u dién phan tng trén.

13.Cho hdn hgp than va silic ning 20 gam tac dung voi lugng NaOH du, dun nong.
Phan ung giai phong ra 13,44 it khi hidro (di€u kién ti€u chuan). Tinh thanh phan
phan tram cua silic ¢6 trong hon hop ban dau.
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14.Cho hdn hop sit va silic ning 30 gam tac dung voi luong NaOH du, dun nong.
Phan Ung giai phong ra 13,44 lit khi hidro (di€u kién ti€u chuan). Tinh khoéi lugng
cua silic ¢6 trong hon hop ban dau.

15.Cho a gam hon hop gém Si 1a Al tac dung v6i dung dich NaOH du, thu duoc
1,792 lit khi hidro. Mt khéc, ciing luong hon hop nhu trén khi tac dung véi dung
dich HCI du thu duoc 0,672 lit khi hidro. Tinh a. (cac khi déu dugc do & diéu kién
tiéu chuan).
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Bai 36 ON TAP CHUONG IX (2 tiét)
1. H¢ théng Kién thirc chwong IX

Cacbon Silic
Céc dang thu | Kim cuong, than chi, fuleren | Silic tinh thé, silic vo dinh
Pon hinh hinh
chat | Tinh khir C +2Cu0 —— 2Cu+CO, |Si+2F, —“>SiF,
Tinhoxi h6a | 3C + 4Al —*— Al,C, Si +2Mg —— Mg,Si
Monooxit | 4CO + Fe;0, —"» 3Fe +
4CO,
Tan trong nudce tao dung dich | Khong tan trong nuéce
: axit
Oxit Bioxi
loxit 0 SiOy+ 2NaOH —*—5 Na,SiO;
COz+ 2Mg —— C +2Mg0 | + H,0
Si02+ 4HF — S|F4 + 2H20
Axit Tinh bén, tan | Khong bén Dang ran, it tan trong nudc
Tinh axit Tinh axit yéu Tinh axit yéu
Tinh bén, tan | Muoi cacbonat ciia kim loai | Mudi silicat ctia kim loai kiém
kiém dé tan trong nudc dé tan trong nuSc
Bén v6i nhiét
Mubi Mudi cac’bona}t khiic it ‘Ean
trong nudc, bi nhiét phan
CaCO; —“— Ca0 + CO,
Nhiét phan Mudi hidrocacbonat dé tan
trong nudc, bi nhiét phan
C&(HCOg)z LN CaCOj +
CO; + H,0O
2. Bai tap

1. Phan Gmg héa hoc khong xay ra & nhitng cip chat nao sau day?

) O Lo TS
)10 071 NS
10T 5 (o IS

d) HoO + COy + NASIO3. ittt

2. Viét phuong trinh hoa hoc theo so d6 sau:
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C L)COZ LN&QCOg —© 5 NaOH i)NﬁzSiO3 i)HleOg

3. Cho 5,94 gam hon hop K,CO; va Na,COs; tac dung vO1 HZSO4 du thu duoc 7,74
gam hon hop mubi khan. Tinh khéi luong cac mubi c6 trong hdn hop ban dau.
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Chuong X PAI CUONG VE HOAHQC HUU CO

Bai 37 MO PAU VE HOA HOC HUU CO (2 tiét)
1. KHAI NIEM VE HQOP CHAT HU'U CO VA HOA HQC HU'U CO

Hop chét hiru co 1a hop chét cua cacbon (trir CO, CO,, mudi cacbonat, xianua, cacbua ...).
Sb luong cac nguyén td thuong xuyén tao nén hop chét hitu co khong nhleu nhét thiét phai
c¢6 C, thuong c6 H, ¢ thé ¢6 O, N, halogen , S, P va hau hét cic nguyén t6 trong bang tuan
hoan.

Héa hoc hitu co 12 nganh héa hoc nghién ctru cac hop chat hiru co.
2. PHAN LOAI HQP CHAT HU'U CO
Phan loai theo mach cacbon:
-Hop chét hitu co mach vong
-Hop chét hitu co mach khong vong
Phan loai theo thanh phan cac nguyén té tao nén hop chat hiru co.
I HOP CHAT HOU €O

Hidrocacbon Dan xudt hidrocacbon
r _+ (hgp chat c6, nhém chiic)

No  Khongno Thom Djp xuithalogen Rugu Axit
VD: CH; CyHgCoH, CgHg CH,CI C,H;OH  CHZCOOH
3. PAC PIEM CHUNG CUA HQP CHAT HU'U CO
3.1. Pic diém cau tao
Lién két chii yéu trong hop chét hitu co 1a lién két cong hoa tri.
3.2.Tinh chat vt ly
Nhiét do nong chay, nhiét do soi thap (dé bay hoi).

Phan 16n cac hop chét hitu co khong tan trong nudc, nhung tan nhiéu trong cac dung moi
hitu co.

3.3. Tinh chit héa hoc
Kém bén véi nhiét, dé chay hon hop chat vé co.

Cac phan ng cua hop chat hiru co thuong chdm va theo nhiéu hudng khac nhau trong
cing mot diéu kién tao thanh hdn hop san pham.

4.SO LUQC VE PHAN TiCH NGUYEN TO
4.1. Phan tich dinh tinh
4.1.1. Muc dich
Xac dinh nguyén t6 nao co trong thanh phan phan tir ciia hop chat hitu co.

4.1.2. Nguyén tic
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Chuyén cac nguyén td trong hop chat hitu co thanh cac chit v6 co don gian rdi nhan biét
ching bang cac phan trng dac trung.

4.1.3. Phwong phdp tién hanh

Trong phong thi nghi¢m, dé xac dinh dinh tinh cacbon va hidro, ngudi ta nung hop chat
hitu co véi CuO dé chuyén nguyén t6 C thanh CO,, nguyén t6 H thanh H,0.

Dé xac dinh nguyén tb N trong mot s6 hop chat don gian: chuyén nguyén t6 N trong hop
chat hitu co thanh NH; rdi nhan biét bang gidy quy tim am.

4.2. Phan tich dinh luwgng

4.2.1. Myc dich Xéc dinh thanh phin phén trdm vé khoi lugng cic nguyén t6 trong
thanh phan phan t hop chat hitru co.

4.2.2. Nguyén tic
- Chuyén nguyén t6 C thanh CO,, nguyén t6 H thanh H,0, nguyén t6 N thanh N, ...

- Xéc dinh chinh xéc khoi lvong hodic thé tich ciia cac chat COy, H,0, N, ... tir d6 tinh
thanh phan phan trdm vé khoi lugng cc nguyén to.

4.2.3. Biéu thirc tinh

Meo, 12,0 m..100%
c 44.0 (g) 0
m, o.2,0 m.,.100%
m, = —=""(g) => %H = 4 —"
H 18,0 (g) 0
V,,-28,0 m,,.100%
m, =—2 " (g)=>%N=—"""
N (@)= a
%0 = 100% - (%C + %H + %N)
O JC
BAI TAP

1. Trong cac hop chét sau: hop chit nao 12 hop chat hitu co, hop chat ndo 13 hop chat
vo co? CyHg; CH2C|2, C,H;N; NaCN; CH;COOK; CgH1,0s; A|4C3, CaC,; CyH,;
CH4, CGHG; C6H5OH, C2H5an; C2H5PH2.

2. Oxi hoa hoan toan 0,6 gam hop chét hiru co (A) thu dugce 0,672 lit CO, (diéu kién
tiéu chuan) va 0,72 gam H,O. Tinh thanh phan phan tram vé khoi lugng cua cac
nguyén to trong phan tir chat (A).
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3. Pt chay hoan toan 2,2 gam hop chét hfrl} co (B) ,thu duoc 4,4 gam CO, va 1,8
gam H,0. Xac dinh cong thirc don gian nhat cua chat (B).

4. B—caroten c6 mau da cam duogc goi 1a tién vitamin A c6 trong ci ca rot. Oxi hoa
hoan toan 0,67 gam B—caroten roi dén san phdm qua binh dung dung dich H,SO,
dam dac, binh tang 0,63 gam, dan tlep qua binh dung dung dich Ca(OH), du thu
dugc 5 gam két tia. Tinh thanh phan phan trim cta cic nguyén t6 trong phan tir

[3—caroten.

5. Dbt chay hoan toan 2,85 gam hop chat hitu co (X) dung vira hét 4,2 lit O, thu

dugc 6,6 gam CO; va 2,25 gam H,0. Tinh thanh phan phan trim cia cic nguyén
to trong phan tir (X).
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Bai 38 CONG THUC PHAN TU HOP CHAT HOU CO (3 tiét)
1. CONG THUC PON GIAN NHAT
1.1. Pinh nghia

Cong thic don gian nhit 13 cong thic biéu thi ti 16 t6i gian vé& sb nguyén tir cia cac
nguyén to trong phan ttr.

1.2. Cach thiét 13p cong thirc don gian nhét
Goi cong thirc phan tir ciia hop chit d6 1a CxH,0; (%, y, z : nguyén, duong).
Laptil¢:
mC . mH . mO

Xy:z = ; ; =
120 10 16,0

Mc : My : Mg

Duya vao thanh phan phan trim vé khdi lugng cia cac nguyén t6
_ %C . %H . %O _
12,0 10 16,0

Xyz Mc D My Mo

Sau d6 bién d6i hé thire trén vé ti 1¢ giita cac s6 nguyén tdi gian.
2. CONG THUC PHAN TU
2.1. Dinh nghia

Cong thirc phan tir 13 cong thirc biéu thi sd lwong nguyén tir cia mdi nguyén td trong
phan tu.

2.2. Cach thiét 1ap cong thirc phan tir hop chat hiru co

2.2.1. Dwa vao thanh phéan phan tram vé khéi lwong ciia cdc nguyén to

Xét so do: CH,0, - xC + yH + 20
Khéi lwong: M(g) 12x (9) y(9) 16z(g)
Thanh phan phan tram khéi lugng: 100% %C %H %0
.. M _ 120x _ 10y _ 16,0z
Taco: = = =
100%  %C  %H %0
_ M.%C y = M.%H ;= M .%0
12,0.100% 1,0.100% 16,0.100%

2.2.2. Thong qua cong thivc don gidn nhit
(CaHbOC)n_' (12,0.3. + 1,0.b +16,0.C).n = MX
Véi cong thire don gian nhét biét dugc a,b,c két hop véi M, cong thirc phan tir

2.2.3. Tinh truc tiép theo khéi lwong sin pham dot chdy

CXHon+(x+% - %)o2 —— xCO, + %HZO
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1 mol x mol % mol
Nx Nco, NH, 0
n 2n
=>X = 0, VY= H20
I'-]X nX

Tu My, X,y => My =12,0.x +1,0.y +16,0.z => 2
1OE e
BAI TAP
1. Phenolphtalein Ia chat chi thj mau ding nhan biét dung dich bazo, c6 thanh phan
phan tram khoi luong C, H va O lan lugt bang 75,47%, 4,35% va 20,18%. Khoi
luong mol phan tir cia phenolphtalein bang 318,0 g/mol. Hay 1ap cong thirc phan
tu cua phenolphtalein.

2. Chég hitu co (X) ¢6 cong thirc don gian nhat 1a CH,O va c6 khdi luong mol phan
t bang 60,0 g/mol. Xac dinh cong thirc phan tir cua (X).

3. Hop chat (Y) chira cac nguyén t6 C, H, O. Dét chdy hoan toan 0,88 gam (Y) thu
dugc 1,76 gam CO, va 0,72 gam H,O. Ti khoi hoi cua (Y) so voi khong khi xap xi
bang 3,04. Xac dinh cong thirc phan ti cua (Y).
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4. Dot chdy hoan toan 2,85 gam hop chét hiru co (X) ding vira hét 4,2 lit O, thu
duoc 6,6 gam CO, va 2,25 gam H,O. Xac dinh cong thic don gian nhat cua chat
(X). Ti khoi hot cua (X) doi voi CoHg 1a 3,8. Xéac dinh cong thire phan tir cia (X).

5. Oxi hoa hoan toan 2,6 gam mot hop chét hitu co (A) thu dugc 8,8 gam CO, 1,8
gam nudc.

a) Tinh thanh phan phan trim cua cic nguyén t6 trong (A)
b) Tim cong thirc don gian nhat cta (A)
¢) Cho ti khdi hoi ctia (A) so v6i hidro 1a 39. Xé4c dinh cong thirc phén tir ctia (A)

6. Oxi hoa hoan toan 0,23 gam mot hop chét hiru co (B) thu duoc 0,224 lit CO, (diéu
kién ti€u chuan) 0,27 gam nudc.

a) Tinh thanh phan phan trim cua cic nguyén té trong (B)

b) Cho ti khdi hoi cta X so voi khong khi 1a 1,586. Xac dinh cong thic phan tir
cua (B).
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Bai 39 CAU TRUC PHAN TU HOP CHAT HUU CO (3 tiét)
1.CONG THU'C CAU TAO PHAN TU HQP CHAT HUU CO

1.1. Khai niém

Cong thirc cdu tao biéu dién thr ty va cach thire lién két (lién két don, lién két boi) cua

cac nguyén tu trong phan tu.

2. Cac loai cong thire ciu tao

CTCT Khai trién CTCT thu gon

Il-l Il-l lTl CHg—?H—CHg Y
H_|C_CI:_(|:_H CHs

H H H

Il-l Il-l II_IITI CH3—|CH—CH:CH2 \r\
H—|C—|C—C|3:C—H CHs

H H H

o NN
H—|C—|C—O—H CH; - CH, - CH,OH @)

H H

Biéu dién trén mit phang
gidy tat ca cac lién két

Céc nguyén tir, nhom nguyén|
tir ciing lién két véi 1 nguyén
ttr cacbon dugc viét thanh 1
nhom

Chi biéu dién lién két giira
cac nguyén tir cacbon va voi
nhém churec.

MJdi dau mot doan théng hoac|
diém gip khuc ung voi mot
nguyén tir cacbon
Khoéng biéu thi s6 nguyén tir
hidro lién két v6i mdi nguyén
tir cacbon.

2. THUYET CAU TAO HOA HQC

2.1. N§i dung

* Trong phan tir hop chat hitu co, cic nguyén tir lién két voi nhau theo dung hoa tri va
theo mdt thu ty nhat dinh. Thu tu lién két d6 dugce goi 1a cau tao hda hoc. Sy thay doi tha
tu lién két do, tuc 1a thay doi cau tao hda hoc s€ tao ra hop chat khac.

Thi du 39.1. Hai chat ancol etylic va dimetyl ete déu c6 cong thic phan tir C,HgO nhung

co cau tao hoa hoc khac nhau.

CH;3-CH, - OH (ancol etylic):Chéit long, tan v han trong nudc, tac dung véoi Na tao ra

khi hidro

CHj; -O- CHs ( dimetyl ete): Chét khi, rat it tan trong nuéc , khong tac dung véi Na
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* Trong phan tr hop chat hitu co, cacbon c6 hoa tri IV. Nguyén tir cacbon khong nhing
co thé lién két voi1 nguyeén tir cia cac nguyén to khac ma con lién két véi nhau tao thanh
mach C (mach vong, mach khong vong, mach nhanh, mach khong nhanh).

CHj - CH - CH, CH,

' WA
Thi du 39.2. CH5CH,CH,CHj CHs z— CH,
Mach hé khong nhdnh  Mach hd ¢6 nhanh Mach vong

* Tinh chit ciia cac chit phu thudc vao thanh phan phan tir (ban chat, sb luong cac
nguyén tir) va cau tao hoa hoc (thtr tu lién két cac nguyén tur).

2.2. Y nghia
Thuyét cdu tao hoa hoc giup giai thich hién twong dong déng, hién tuong ddng phan.
3. PONG PANG, PONG PHAN

3.1. Pong ding
Nhitng hop chat ¢é thnh phan phan tir hon kém nhau mot hay nhiéu nhém -CHg-, ¢0 tinh
chat hoa hoc twong tw nhau la nhitng chat dong dang, chung hop thanh day dong dang.

3.2. Pong phan
Nhitng hop chdt khdc nhau nhung cé ciing céng thike phdn tir dwoc goi la cdc chdt dong
phan cua nhau.
4. LIEN KET HOA HQC VA CAU TRUC PHAN TU HQP CHAT HU'U CO

4.1. Lién két don
Lién két don (hay lién két 5) do mot cip electron chung tao nén va dugc biéu dién bang
mot gach ndi gitra hai nguyén tir ( -), lién két o 1a lién két bén.

4.2. Lién két doi
Lién két doi do 2 cip electron chung giita 2 nguyén tir tao nén. Lién két d6i gdm mot lién
két o va mot lién két m. Lién két = kém bén hon lién két o. Lién két doi dugce bicu dién
bang 2 gach noi song song gitra 2 nguyén ti (=).

4.3. Lién két ba
Lién két ba do 3 cap electron chung giita 2 nguyén tir tao nén. Lién két ba gom mat lién
két o va hai lién két 7. Lién két ba dugc bi€u dién bang ba gach noi song song giira hai
nguyén ti (=).

1L JC
BAI TAP
1. Chat nao sau ddy trong phan tir chi c6 lién két don? CH,; C,Hg; CoHs; CoHo;
CeHs?
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4.

2. Cho biét chit nao sau ddy c6 ddng phan hinh hoc: (1)CH3CH=CHCHjs; (2)

CH3;CH(OH)COOH; (6) CH3;CHBrCH,CHj; (7) CH3CH=CHCHBrCH,? dung
cong thirc thich hgp bi€u dién cau triuc cua cac dong phan hinh hoc.

. Cho cac chat sau:

a) CH5;CH,CH,CH,CH,CHj5 b) CH3CH(CH3)CH2CH3
C) ClS'CHgCH:CHCH2CH2CH3 d) ClS'CHgCH2CH:CHCH2CH3
e) CH3CH2CH2CH2CH2C|

Nhiing chat nao 1a dong phan hinh hoc ciia nhau? Nhiing chit ndo 1a dong phan
cau tao cua nhau?

Cho cac chat sau:

(A) CH5CH,CH,COOH; (B)CH3CH(CH3)CH,COOH;
(C)HOOCCH(CH3)CH,CH3; (D)CH3CH,CH,COOCH;;
(E) CHyCH,COOCHS; (G)HCOOCH;

(H) CH,CH(CH5)CH,; (K) CH,COOH;

(L) CHsCOOCH;; (M) CH;OCOCH,CgHs -

(N) CH3;0CHa; (O) CH3COOCH,CHs

Cho biét chat nao 1a dong dang? Chat nao 1a dong phan?

5. Cho céc chét sau:
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(1) CH3CH,CH3;  (2) CH3CH,CHLCI, (3) CH3CH,CH,CHy5;
(4)CH3CHCICHj3;  (5)(CH3),CHCHG; (6) CH3CH,CH=CHy,;
C|3H2—C|3H2
CH,—CH,

(7)CH3CH=CH,;  (8) (9) (CH3),C=CH,;

(13) CH,=CHCH,CHs; (14) CH,=CHCH(CHs),; (15) CHsCH,CH,CH,CH,CHs;
(16) CH3CH,CH(CHbs),; (17) C3H;0H; (18) C4,HyOH;

Nhiing chat ndo 14 dong phan cua nhau? Nhiing chét nao 1a ddng dang ciia nhau?

6. Cho cac cong thirc ciu tao sau:
(A) CH3CH=CHCH,CH=CH,; (B) CH,=CHCH,CH=CHCHg;
(C) CH3CH,CH=CHCH=CH, (D) CH,=CHCH=CHCH,CHj;
(E) CH3CH=CHCH,CH=CH,;  (G) CH3;CH=CHCH,CH=CH,

Nhirng cong thirc nao biéu thi ciing mot chat?

7. Trong sb cac chat sau ddy : (1) HCOOCH;;  (2) HoCOCH,CHg;
(3) CH3COOCHG; (4) HCOOCH,CH,
Chét nao 1a ddng ding cia CH;COOH?
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8. Cho «cac chit sau day: (A) CH;COOCH;;  (B) HCOOCH,CHj;
(C) HCOCH,CH,0H; (D) HCOOCH,CH,CH3. Chat nao khong phai 1a dong
phan cua CH3CH,COOH?

10. Cho cac cong thiic ciu tao thu gon nhat nhu sau:

YN AN

a) Viét cong thic cau tao thu gon cua chiing.

b) Viét cong thire phdi canh ciia cac hop chat.

11.Khi dot chay 1,5 gam mdi chat (A) hoic (B) hodc (C) déu thu dugc 0,9 gam nude
va 2,2 gam CO, Ba chit trén c6 phai 12 dong phan ctia nhau hay khong?

80
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12. Ba chét (X) (Y) (Z) ¢6 cong thirc don gian 1a CH,0, ddt chay hoan toan 30 g mdi
chat déu thu dugce 1 mol CO, va 1 mol nude. Chung c6 phai 1a ddng phan cua
nhau hay khéng?

13. Hop chat (T) c6 cong thirc don gian nhat 1a CH;0 va ti khéi hoi so véi hidro 1a 31.
Xéc dinh cong thue phan tir caa (T).

Giao trinh Hbéa hoc 2 81



TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH

Bai 40 ON TAP CHUONG X (2 tiét)
1.LY THUYET
1.1. Khai niém
1. Hop chit hitu co la hop chit ctia cacbon (trt CO, COy, mudi cacbonat, xianua,
cacbua...)

2. Hop chat hitu co duoc chia thanh hidrocacbon va dan xuat ctia hidrocacbon.
3. Lién két hoa hoc cha yéu trong hop chat hitu co 1a lién két cong hoa tri.
4. Céc loai cong thtc biéu dién phan tir hop chat hitu co

Cong thure cau tao khai trién :

T '?
H—C—é—H H—O—C-H
L |
H H H

Cong thuce ciu tao thu gon : CH3- CH3 ; HO-CH;
Cong thirc cAu tao thu gon nhat
N O/\
Cong thirc phéi canh 12 mot loai cong thire 1ap thé
||_| Cl .-':H H

_C—H c—c”

H I S\ Cl
H H

5. Pong dang dong phan

Cong thirc phan tir | Cong thirc ciu tao | Tinh chit

Chit dong ding Khac nhau mét hay | Tuong tu nhau Tuong tu nhau
nhiéu nhom CH,

Chit dong phan Giong nhau Khéc nhau Khéc nhau

1.2. Lap cong thirc phan tir.
Cac buéc thuc hién
Bude 1: Tim khéi luong phén ti.
Buoc 2: Bat cong thiic téng quat: CyHyO,N ...
Buoc 3: Tim cong thirec phan to (tim x, y, z, t,... )
Biéu thtc tinh thanh phan phan trim vé khdi luong cia cac nguyén t6
KL nguyén to
KL hgp chit

.100%

% KL nguyén td =
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e So d6 PTPL: Bét a gam chat hiru co

= = Meo, o = Me 0
Mo, = Mo = Ngg, - Mc = =212 %C =—2.100%
m
Mo > My = Ny My, = =522 %Hz%.lOO%
VN mN
V, > my=n, .M, = —2 28 %N = —— . 100%
2 2 2 2214 a
Mo =a- (Mc+ my+ my) %0=100% - (%C+%H+%N)
2. BAI TAP

1. D6t chay hoan toan 0,295 gam chat hitu co (A) thu duge 0,440 gam CO,, 0,225
gam va 55,8 cm® N, (diéu kién tiéu chuan). Lap cong thie phén tir cua (A). Biet ti
khoi1 hoi cua (A) so voi khong khi bang 2,05.

2. Hop chat (D) c6 thanh phﬁp phan trim cac nguyén t6 13 %C = 54,54%; %H =
9,1%; %0 = 36,36%. Ti khoi hoi cta (D) so vdi khi cacbonic la 2. Xac dinh cong
thirc don gidn va cong thure phan tir ciia hop chat (D).

3. Phén tich thanh phdn cta anetol biét thanh phan phan trim cac nguyén t6 nhu sau:

%C = 81,08%; %H = 8,1% con lai la oxi. Phan tr lugng cua anetol 1a 148 g/mol.
Tim cong thirc phan tir cua anetol.
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4. Limonen c6 88,235% C con lai 1a hidro. Ti khdi hoi ciia limonen so véi khong khi
1a 4,69. Tim cong thirc phan tir cua limonen.

5. Hop chit (E) ¢6 thanh phan phan trim cic nguyén t6 nhu sau: %C = 24,25%; %H
= 4,04%; %C1 = 71,72%. Ti khdi hoi cua (E) dbi vi CO, 14 2,25. Tim cong thic
phan tur cua (E).

6. O-metylogenol c6 thanh phan phan trim cac nguyén to nhu sau: %C = 74,16%;
%H = 7,86% con lai 1 oxi. Phan tir lugng ctia 0-metylogenol 1a178g/mol. Tim
cong thirc phan tir cia o-metylogenol.
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7. Thudc chéng co gist Parametadion c6 thanh phan phin trim cac nguyén t6 nhu

sau: %C = 53,45 %; %H = 7,01%; %N = 8,92 % con lai la oxi. (M = 157g/mol).
Tim cong thiic phan tir cua Parametadion.

8. Oxi hoa hoan toan 3 gam mdt hop chat hitu co (Y) cho san pham thu duoc qua
binh (1) dung H,SO, dédc va binh (2) dung KOH dac. Khoi lugng binh (1) tang 3,6
gam, binh (2) tdng 6,6 gam.

a) Tim cong thirc don gian nhat cua (Y).

b) Hoa hoi 1 gam (Y) thu dugc mot thé tich dung bang thé tich ctia 0,535 gam oxi
trong cung di€u kién. Xac dinh cong thirc phan tir cua (Y).
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9. Phan tich 0,4 gam mét hop chét hitu co (E) thu dugc 80 cm® khi nito (diéu kién
tieu chuan) Tinh khoi lugng va thanh phan phan tram vé khoi lugng ciia N co
trong (E).

10. Phan tich 8,75 gam mét hop chat hitu co (F ) thu duge 560 cm® khi nito (27,3°C va
2,2 atm) Tinh khdi luong va thanh phan phan trim vé khéi luong cua N ¢6 trong

(F).

11. D6t chay hoan toan 0,279 gam mdt hop chét hitu co (G) thu duge 403,2 cm?® khi
CO, (diéu kién tiéu chuin) va 0,189 gam H,0. Mit khac néu phan tich 0,186 gam
chit hiru co (G) thu dugc 12,8 cm® N, (do ¢ 39°C va 2 atm) Cho ti khdi hoi cua
chét hitu co so v&i khong khi 1a 3,2068. Xac dinh cong thire phan tir cua (G).
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12. Dot chay hoan toan 0,366 gam mot hop chét hitu co (H) thu duge 0,792 gam khi
CO, va 0,234 gam H,0. Mat khac néu phan tich 0,549 gam chat hitu co (H) thu
duge 67,2 cm® N, (do & 136,5°C va 570mmHg).

a) Tim cong thurc don gian cua (H)
b) Cho biét trong phan tir A ¢6 1 nguyén tir N. Xac dinh cong thirc phan tir ciia (H)

13. Pt chay hoan toan 4,92 mg mot hop chét hitu co (2) thu duge 10,56 mg khi CO
va 1,81 mg H,0. Mat khac néu phan tich 6,15 mg chat hitu co thu dugc 0,55 ml

N, (diéu kién tiéu chuan). Tinh thanh phan phan trim timg nguyén td c6 trong (Z)
va tim cong thirc don gian cua (Z).

14. Oxi hoa hoan toan 1,31 gam mot hop chét hitu co (Q) thu dugc 2,64 gam CO, 1,17
gam nudc va 133,5 cm® N, (27°C va 700 mmHg). Hoa hoi 26,2 gam (Q) thu duoc
thé tich bang thé tich cua 6,4 gam oxi trong cung diéu kién . Xac dinh cong thirc

phan tir ctia (Q).
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15. Oxj hoéa hoan toan 7mg gam mot hop chét hiru co (T) thu dugc 11,2 ml khi CO,
(di€u kién ti€u chuan) 9mg nudc Ti khoi hoi cua (T) so voi nito 1a 2,5 Xéac dinh
cong thirc phan tir cua (T).

16. D6t chay hoan toan 1,608 gam chat (U) thu dugc 1,272 gam xoda (Na,COs) va
0,528 gam CO,. Tim cong thic don gian cua (U).

17. Phan tich mot hop chét dugc cac két qua sau:
- Oxi hoa 1,16 gam mot hop chét nay thu duoc 2,64 gam CO, 1,44 gam nudc

- Dung 0,58 gam hop chét nay chl}yén hoa thanh NH; Cho ludng khi NH; di qua
18 ml dung dich H,SO,4 0,5M. Phan axit du dugc trung hoa bdi 10 ml dung dich
NaOH 0,8M

- Hoa hoi 8 gam hop chat nay duoc thé tich be‘“mg,thé tich ciia 2 gam khong khi
trong cung dicu ki¢n. Lap cong thirc phéan tir cua chat hiru co noi trén.
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18. Pt chay hoan toan 1,8 gam hdn hop (M) chira ba hidrocacbon 1a dong phéan cia
nhau thu duoc 2,8 lit khi CO, (diéu kién tiéu chuan).Tim cong thirc phan tir cua
cac chat biét ti khdi hoi ciia (M) ddi véi oxi 1a 2,25.

19.Lam bay hoi 2,1 g hdn hop (X) chira ba chét hitu co ddng phan thi thé tich hoi thu
duogc bang thé tich cua 1,54 g khi CO, cung diéu kién. Dé ddt chay hoan toan 1,5 ¢
(X) can dung vira du 2,52 lit khi oxi (diéu kién tiéu chuan). San pham chay thu

duogc 14 CO, va nudce theo ti 18 11:6 vé khbi lugng. Xac dinh cong thirc phan tu
cua ba chat trong (X).
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Chuwong XI HIDROCACBON NO

Bai 41 ANKAN (3 tiét)
1. PONG DANG, PONG PHAN
1.1. Pong ding
Cong thirc chung : CHpnsz (N >1).
Ankan (hay parafin) 1a nhitng hidrocacbon no khong c6 mach vong.
1.2. Pong phin
Ankan c6 tir 4 C trd 1én c6 dong phan vé mach C (khong phan nhanh va phan nhanh).

Thi du 41.1. CsHy, ¢6 cac cong thirc cu tao CHs

CHs -~ CHy -~ CH - CHy - CHs - CHy-GH-CHy-CH; CHe-CH-CH,
CHs CHs;

2. DANH PHAP

2.1. Tén ankan tin cung bang dudi an

Bang 41. 1 Tén goi ciia cac ankan va goc ankyl

Cong thirc cau tao | Cong | Tén tc,’C | t,°C | Goc ankyl Tén goc
thu gon thire

phéan

tir
CH, CH,4 Metan -183 -162 | CHs- Metyl
CH3-CH; C,oHg Etan -183 -89 CH3-CH,- Etyl
CH;-CH,-CHj CsHg | Propan -188 -42 CH3-CH,-CH»- Propyl
CH3- [CHZ]Z' CH3 C4H10 BUtan '138 '0,5 CH3' [CHZ]Z'CHZ' BUtyI

CHs-[CH,]3- CH; | CsHio | Pentan -130 | 36 CHs-[CH, ]5-CH,- | Pentyl

CHs-[CH,|7- CH; | CoHzo | Nonan -54 151 CH;- --CH,- | Nonyl

[CH, ] [CH, ]
[CH, ] [CH, ]
CHa-[CH,]s- CHs | C/His |Heptan | -91 08 CHs-[CH, ]5-CH,- | Heptyl
[CH, ] [CH, ]
[CH, ] [CH, ]
]

CHs;- [CH2 g- CHs CioH2 | Pecan -30 174 CHs- [CHZ] g -CH>- Decyl

Géc ankyl: Khi ta 1dy 1 nguyén tir H khoi phén tir ankan, ta dugc gbc ankyl.
Tén gbc : Poi dudi -an thanh -yl
2.2.Quy tic
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2.2.1. Tén thay thé
- Chon mach chinh: Mach C dai nhit va c6 nhiéu nhanh nhat.
- Panh s6 tht ty cac nguyén tir C mach chinh (bét dau tir phia gdn nhanh hon).

- Goi tén: S6 chi vi tri nhanh + tén nhanh (#én géc ankyl twong itng) theo thir tw van
chit cai + tén mach chinh

2.2.2. Tén thong thwong
M6t nhanh CHs— ¢ C s6 2 (thém iso)
Hai nhanh CHs— ¢ C s6 2 (thém neo)

2 3
Thi du 41.2. (l: H3-(|: H-C Hs 2-metylpropan (isobutan)
CH,

2 3
Thi du 41.3. (l: H3-(|: H-C Hz-é Hs 2-metylbutan (isopentan)
CHs

CHs
S

1
Thidu414. C H3'$ H-C H; 2,2-di metylpropan (neopentan)
CH;
2.3. Bac cia nguyén tir cacbon

Bic clia nguyén tir cacbon trong phan tir hidrocacbon no duogc tinh bang s6 lién két cua
nguyeén tir C do vdi cac nguyén tir cacbon khac.

3. CAU TRUC PHAN TU ANKAN
Céu tric khong gian ciia ankan

e Cac nhoém nguyén tir lién két v6i nhau boi lién két C-C quay tu do quanh tryc lién

két
H H H H
CH
H
CHS H CH3
H H
(@) CHs ()
Hinh 41.1 C4u dang hinh hoc ciia ankan
4. TINH CHAT VAT Li

- Trang thai: Bon ankan dau diy 1a cc chat khi, ankan c6 tir 5C dén 17 C 1a chét 1ong,
ankan c¢ tir 18 C tr¢ 1én 1a chat ran.

- Nhiét d6 néng chay, nhiét do soi va khoi lugng riéng cila cac ankan ting theo chiéu ting
cua phan tir khoi.

- Nhe hon nudc, khong tan trong nudc, tan nhiéu trong dung méi hitu co.
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5. TINH CHAT HOA HQC

Trong phan tir ankan chi c6 lién két 6 nén twong ddi tro vé mit héa hoc. Khi chiéu séang
hodc dun nong d€ tham gia phan ing thé, phan ing tach hidro va phan ting chay.

5.1. Phén @ng thé (Phan @ng halogen héa)

CH,+Cl, — - CH,CIl+ HCI metyl clorua (clometan)

CHsCI + Cl, —=— CH,CI, + HCI metylen clorua (diclometan)
CH,CI, + Cl,—&— CHCI; + HCI cloroform (triclometan)

CHsCIl +Cl, —&— CCl, + HCI cacbon tetraclorua (tetraclometan)

CH3CH,CH,CI (san pham phy) 1-clopropan (43%)

as
CsHg + Cl, e
—> CH3CHCHj5 (san pham chinh)  2-clopropan (57%)
&
Cha y: Flo phan huy ankan thanh C + HF;
Clo thé & cac C bac khac nhau, C bic cao dé bj thé hon C bic thép;
Brom hau nhu chi thé & C bac cao;
Iot khong phan ng v61 ankan.
Céc phan ung trén goi la phan ung halogen hoa
Céc san pham thé goi 1a ddn xudt halogen ciia hidrocacbon
5.2. Phan tng tach
CH3-CH; —¢.% 5 CH,=CH, + H, (etilen)

Tach hidr6 thanh hidrocacbon khdng no twong tng

CrHzns2 &)CnH +§H2 (n>2)

2n+2-x
O nhiét d6 cao va chat xuc tac thich hop con c6 thé phan cat mach cacbon tao thanh céac
phén tir nho hon.

CnH2n+2 t—O)CmHZm_'_CpHZerZ

n>3 m>2 p>1

— CH3CH=CHCH3; + H,
500°C, xt
CH3CH,CH,CH3 » CH3CH=CH, + CH,4

—>> CHZZCHz + CH3-CH3

5.3. Phan ung oxi hoa
CH4 + 202 —> COZ + 2 Hzo
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3n+1
2

Néu khong du oxi c6 thém CO, mudi than
CH4 + 0, —2% 5 HCH=0 + H,0

Ankan chdy tao ra s6 mol san pham trong don., <n, 4

CnHanez +

0O,—>nCO, + (n+1) H,O

6. PIEU CHE VA UNG DUNG
6.1. Trong phong thi nghiém
CH3;COONa + NaOH —%-t, CH, + Na,COs
6.2. Trong cong nghiép

Metan va cac dong dang thu dugc tir cac nguon nhu dau mo, khi thién nhién va khi mé

dau.
6.3. Ung dung

Céc anakn dugc dung lam nhién li¢u , lam nguyén li¢u cho cong nghiép, lam dung méi va

dau boi tron...

¥ 3
BAI TAP

1. Viét cong thirc cAu tao va go1 tén cac déng phan cua CsHy,.

3. Viét phuong trinh héa hoc ctia cac phan Ung sau va goi tén san pham thu duoc

a) Propan tac dung véi clo (ti 1¢ 1:1, chiéu sang)

b) Tach mot phan tir hidro tir phan tir propan
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4. Goi tén cac ankan c6 cong thire sau: CH;
a) CH3—CH2—C|ZH—C|ZH—CH3 b) CHg—%‘,—?H—CHZ—?H—CHZ—CHg
CH; CH3 CH; CyHs CH;

) CHg ~ CH—CH — CH - CHs  d) CHs — CHz ~ CH — CHg
Hy CHs; CoHs CH,

5. D6t chay hoan toan 3,6 gam ankan (X) thu dugc 5,6 lit khi CO, (diu kién tiéu
chuan). Xac dinh cong thirc phan tir cua (X).

6. D6t chay hoan toan 1,8 gam ankan (Y) thu duoc 5,5 gam khi CO,. Xéac dinh cong
thirc phan tu cua ().
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7. Dot chay hoan toan 2,86 gam hdn hop gdm hexan va octan thu duoc 4,48 lit khi
CO, (diféu kién tiéuNChuén). Xéc dinh thanh phan phan tram vé khoi lugng cua
tung chat c6 trong hon hop trén.

8. Hon hop (2) chura hai ankan ké tié'p, nhau trong day d(*)ng‘déng. Pé dot chay hoan
toan 22,2 gam hon hop can dung hét 54,88 lit khi O, (di€u kién tiéu chuan). Xac

dinh cong thirc phan tir va thanh phan phan trim vé khdi luong cta timg chét c6
trong hon hop trén.
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Bai 42 XICLOANKAN (2 tiét)
1. CAU TRUC- PONG PHAN - DANH PHAP
1.1. Pinh nghia: Xicloankan la nhiing hidrocacbon no c6 mach vong.

Cong thtrc chung: CHy, (n > 3)

H,
/C\
H C Hzc—CHZ H2C CH2
2 \
|/CH2 Hc|: C|:H Hc|: c|:H
H,C 2T Lz 2 2
\C/
H,

Xiclopropan  Xiclobutan  Xiclohexan
1.2. Danh phap
Vong khéng c6 nhanh Goi tén nhu ankan tuong tng thém tiép dau ngit “Xiclo”

Vong ¢6 nhanh Tén = sé chi vi tri nhdnh - tén nhanh + xiclo + tén ankan mach
chinh

Panh so6: cac so chi vi tri mach nhanh nho nhat

H>

c
H,C™

| CHCH,
C
Ho Metylxiclopentan

2. TINH CHAT
2.1. Ly tinh

Tir xiclopropan dén xiclohexan déu khong mau, khong tan trong nude, tan duge trong
dung moi hiru co.

Nhiét do soi va ti khdi hoi cua cac xicloankan déu cao hon so véi ankan tuong Gng.
2.2. Tinh chit héa hoc
2.2.1. Phin irng thé

Pbi véi cac xiclo vong 16m (5C, 6C) bén hon nén tham gia dugc phan tng thé gidng nhu

ankan.
© Br
O + B, 5 ©/+ HBr

(xiclohexan) (bromxiclohexan)
2.2.2. Phdn wng cong mo vong

* Xiclopropan va xiclobutan tham gia dugc phan tng cdng mé vong véi hidro
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A +H, —“M 5 CH3CH,CH; (propan)
+H, —“M 5 CH;CH, CH,CH; (butan)
* Xiclopropan phan trng cOng m¢ vong véi brom hodc axit
+ Bry(dd) — BrCH,CH,CH,Br (1,3-dibrompropan)
/\ +HBr - CHiCH,CH,Br  (1-brompropan)
2.2.3.Phdn wng tach

xt
+ 3H2

2.2.4. Phdn wng oxi hoa

CoHyn + 3—2”02 — 5 1CO, + nH,0

CeHi2+ 90, t—o) 6CO, + 6H,0
Trong phan tng chay cua xicloankan thu duge ne, =n,
Xicloankan khéng Iam mat mau dung dich KMnO,
3. PIEU CHE VA UNG DUNG
3.1. Diéu ché

Xicloankan duoc lay chu yéu tir cung cap dau mo. Ngoai ra , mot so xicloankan cOn dugc
di€u ché tur ankan.

t° xt
CH3(CH2)4CH3 _— + H2
3.2. Ung dung

Xicloankan dugc dung lam nhién li€u, dung moéi hodc lam nguyén li€u diéu ché cac chat

khéc.
2+
— + 3 Hz

10k ¢
BAI TAP
1. Viét phuong trinh hoa hoc va cho biét hién twong xay ra trong cac trudng hop sau
day

a) Suc khi xiclopropan vao dung dich brom
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b) Dan hén hop xiclopropan, xiclopentan va hidro vao 6ng chtra bot niken
nung nong

3. Viét cong thirc cau tao cua :

a) 1,1-dimetylxiclopropan
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c) 1-metyl-4-isopropylxiclohexan

4. Viét phuong trinh héa hoc ctia phan tmg diéu ché xicloankan tir ankan

a) Xiclopentan tir pentan

5. Phan biét:
a) propan va xiclopropan

6. Xicloankan don vong (X) ¢6 ti khdi hoi so véi nito 13 2.
a) Lap cong thic phan tir cua (X)

b) qVié't phuong trinh héa hoc khi cho (X) tac dung voi hidro (chi tao mot san
pham duy nhat).
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7. Mot monoxicloankan c6 ti khéi hoi so véi nito 13 3
a) Xac dinh cong thirc phan tir cua xicloankan.

b) Viét cong thirc cAu tao va goi tén cic dong phan xicloankan tmg véi cong thirc
trén.

8. Hidrocacbon (Z) c6 6 nguyén tir cacbon trong phan tir khong 1am mat mau dung
dich brom ¢ nhiét d§ thuong.

a) Cho biét tén goi cua (Z) la gi?

b) Viét phuong trinh hoa hoc ctia phan tng xay ra.

9. POt chy hoan toan 6,72 lit xicloankan (A) thu duge 26,88 lit CO, (cac the tich
deu do ¢ diéu ki¢n tiéu chuan).

a) Xac dinh cong thirc phan tir ctia (A)

b) Viét cong thic cau tao va goi tén cac dong phan xicloankan dong phan.
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Bai 43 ON TAP CHUONG XI (2 tiét)
1. KIEN THUC CAN NAM VUNG
1. Céac phan tng chinh cua hidrocacbon no: phan tng thé, phan tmg tach.
2. Ankan la hidrocacbon no mach ho, ¢6 cong thirc chung 1a CHon.o (n > 1)
3. Ankan ttr C4Hqg tro di ¢cé déng phan mach cacbon

4. Tinh chét héa hoc dic trung cua ankan va xicloankan 13 phan tng thé, riéng
xicloankan vong nho con tham gia phan tng cong mé vong.

So sanh
Giéng nhau Khéc nhau
Ciu tao Chi ¢6 lién két don Ankan: mach hé
Xicloankan: mach vong
Tinh chit héa hoc | Phan (mg thé Xiclopropan va xiclobutan cé
Phan ung tach hidro phén img cong m& vong
Chay

5. Cac ankan 13 thanh phan chinh trong céac loai nhién liéu va la ngudn nguyén liéu
phong phtl cho cong nghiép hda hoc.

2. BAI TAP

1. Khi cho clo tac dung véi butan, thu dugc hai dan xuat monoclo

a) Dung cong thirc cdu tao viét phuong trinh héa hoc, ghi tén cac san pham

b) Tinh thanh phan phan trim mdi san pham biét ring nguyén tir hidro lién két v4i
cacbon bac hai c6 kha nang bi thé cao hon 3 lan so véi nguyén tir hidro lién két
vO1 cacbon bac mot.

2. Chét (A) c6 cong thirc phan tir CsHya. Khi (A) tic dung véi clo, tao ra tdi da 3 dan

xuét monoclo va 7 dan xuét diclo. Viét cong thirc cau tao cta (A) va cac dan xuit
noi trén.
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3. Dan hén hop M gom hai chét,(X) va (Y) co6 cong thirc phan tir C3Hg va C4Hg vao
dung dich brom trong CCl, thay dung dich nhat mau va khong c6 khi thoat ra. Cho
biét cong thirc cau tao cua (X) va (Y).

4. Tim cong thirc phan tir ciia ankan biét thanh phan phan trim cacbon trong ankan
%C la 80%.

6. D6t chay hoan toan 3,36 lit hon hop khi (A) gém metan va etan thu dugc 4,48 lit
khi cacbonic (di€u kién tiéu chuan). Tinh thanh phan phan trdm vé thé tich cua
moi khi trong hon hop (A).
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7. DOt chay hoan toan 0,72 gam hop chat hitu co (A) thu duge 1,12 lit CO, va 1,08
gam H,O. ti khoi hoi cua (A) so voi hidro 1a 36.

a) Tim cong thirc don gian nhat cia A.

b) Tim cong thirc phan tir cua A (theo 2 cach).

8. Tikhdi so véi khong khi ciia ankan bang 2.
a) Tim cong thirc phan tir cia ankan.

b) Xac dinh cong thirc cau tao ding cua ankan biét rang cac khi thé Cl, theo ti 1¢
1:1 cho 2 dan xuat mono clo.

¢) Poc tén va viét phuong trinh héa hoc minh hoa.

9. D6t chay hidro cacbon no (X) thu dugc khi cacbonic va hoi nudce co ti ¢ thé tich
la 1:2 cho biét cong thirc cua (X).

10. Khi oxi héa hoan toan 7 mg hop chét (A) thu dugc 11,2 ml khi CO, (diéu kién tiéu

chuan) va 9 mg nude. Ti khoi hoi cia (A) so voi nito 13 2,5. Xac dinh cong thire
cau tao cua (A) néu khi clo héa (A) thu dugc mdt dan xuat monoclo duy nhat.
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11.Oxi héa hoan toan 0,224 lit (diéu kién tiéu chuin) mot xicloankan (X) thu duogc

1,76 g khi CO,. (X) c6 kha ning lam mat mau dung dich brom. Tim cong thirc cua

(X).

12.D6t chay 672 ml xicloankan (A) thay lugng CO, tao thanh nhiéu hon khdi luong
nudc 1a 3,12 gam. Cho (A) di qua dung dich brom, dung dich mat mau.

a) Xac dinh cong thirc phan tir cia (A)
b) Viét cong thic cau tao va goi tén cac xicloankan tng véi cong thirc trén.

¢) Xac dinh cong thirc cu tao ding cta (A)
13. Hon hop (M) thé 1ong chtra hai ankan. Dé d6t chay hoan toan (M) can vira hét

63,28 lit khong khi (diéu kién tiéu chuan). Hap thy hét san pham chdy vao dung
dich Ca(OH), du thu dugc 36 gam két tua

a) Tinh khéi lugng (M).
b) Xac dinh cong thirc phan tir ciia cac chat trong (M).
¢) Tinh thanh phan phan trim vé khéi lugng cua cac chit trong (M) biét ring hai

ankan hon kém nhau 2 nguyén tur cacbon.

Giao trinh Hbéa hoc 2 104



TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH

14. Mot binh kin dung tich 11,2 lit c6 chira 6,4 gam oxi va 1,36 gam hon hop khi (A)
gdm 2 ankan. Nhiét d trong binh 13 0°C va 4p suit p, atm. Bat tia la dién trong
binh kin thi hdn hop chay hoan toan. Sau phan tng nhiét do trong binh 1a 136,5°C
va ap sudt p, atm.

Néu d?}n cac chit trong binh sau phan tmg vao dung dich Ca(OH), du thu dugc 9
gam két tua.

a) Tinh p; va p,.

b) Xac dinh cong thirc phan tir va thanh phan phan tram thé tich timg chét trong
hon hop (A), bift rang s6 mol cua ankan c6 phén tir khoi nho nhi€u gap 1,5 lan s6
mol cua ankan c6 phan tir khoi 1on.
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Chuong XII HIPROCACBON KHONG NO

Bai 44 ANKEN (3 tiét)

1. PONG DANG - DPONG PHAN - DANH PHAP
1.1. Diy dong dang anken
CoOng thirc chung: C,Hy, (n > 2)
Anken (olefin) 1a nhirng hidrocacbon mach hd c6 mét ndi déi trong phan tir.
1.2. Pong phan

1.2.1. Pong phin ciu tao
Tir anken c6 4C trd 1én c6 thé co dong phan vé vi tri lién két d6i, ddng phan vé mach C.
Thi du 44.1. C,Hg c6 3 dong phan

1.2.2. Pong phéan hinh hoc (dong phan cis — trans)
Thi du 44.2. CH; — CH = CH — CHj3

CHs CHs H __CHq
_ c=C
c=C _ -
(cis-but-2-en) (trans-but-2-en)

1.3. Danh phap
1.3.1. Tén thong thuwong

Xuat phat tir tén ankan twong tmng nhung d6i dudi an thanh dudi en (tén thay thé) hoic
thanh ilen (tén thong thuong).

Thi du 44.3. C,H; etan — C,H, etilen hoac eten

CsHg propan  — Cs3Hg propilen hodc propen

C,Hqp butan — C4Hg butilen hoac buten

1.3.2. Tén thay thé
- Xuét phat tir tén cua ankan , d6i dudi -an thanh —en.
- Mach cacbon dugc danh sd tir phia gan lién két d6i hon.
Tén anken: Chi s6 nhanh - Tén nhanh — ank- vi tri lién két di-en
Thi du 44.4. CH,=CH — C — CH3; 3-metylbut-1-en
CH,

2. TINH CHAT VAT LI
Anken tir C, dén C,4 12 chit khi, tir C5 dén Cyq 12 chit 10ng hodc chit rin.

Nhiét d6 s6i, nhiét do nOng chay va khoi luong riéng cila anken tiang dan theo chiéu ting
cta phén tir khoi.
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Nhe hon nuée (D < 1g/cm®) va khong tan trong nuéc.
3. TINH CHAT HOA HQC
Trong phan tir anken c6 mét lién két d6i C = C gom 1 1ién két o va 1 lién két =,
Lién két = kém bén, d& bi phan cét hon nén d& dang tham gia phan Gmg cong.
3.1. Phan @ng cOng

3.1.1. Cong hidro

Ni, 0
CH,=CH, + H, ——> CH,-CHs

CnyHo, + Hy Nl—to) ChHons2
3.1.2. Conghalogen ( dung dich Br,, Cl,):
CH,=CH, + Br, (dd) —» CH,Br-CH,Br (1,2-dibrometan)
mau nau do khéng mau
C.H,, + Br, —» C,H,Br»
Do d6 phan tng nay dung dé nhan biét anken (phan biét anken véi ankan)
3.1.3. CongHX (X 1a OH, CI, Br....):

CH,=CH, + HCl —» CH3-CH,-ClI (etyl clorua)
CH,=CH, + H—-OH — CH3-CH,-OH (ancol etylic)
* Céc anken c6 cau tao khong dbi xing:
Y CH3-CHCI-CHj3 (2-clopropan) chinh
CH,=CH-CH3; + HCl =~ CICH,-CH,-CHj3 (1-clopropan) phu

Quy tic Mac-cop-nhi-cop
Trong phan g cong HX vao lién két doi, nguyén tir H (hay phan mang dién duong) chu
yéu cdng vao nguyen tir cacbon béc thap hon (c6 nhiéu H hon) cOn nguyén tir hay nhém
nguyén tir X (phan mang dién 4m) cong vao nguyén tir cacbon bac cao hon (co it H hon).
3.2. Phan @ng trung hop

trung hgp

NCH,=CH, —p,x > [-CH-CHz-], polietilen (PE)

Phan vmg trung hop (thudc logi phdn ing polime hoa) la qua trinh ket hop lién tiép
nhiéu phan tir nhé giong nhau hodc twong tw nhau thanh nhitng phan i rdt Ién (polime).

trung hg .
n Monome ———=— polime

n :hé sb tring hop
3.3. Phan tng oxi héa

3.3.1. Phdn vrng oxi hoa hoan toan
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C.HL + 37“ 0, - NCO, + nH,0

3.3.2. Phdn vng oxi hoa khdong hoan toan
CHZZCHZ + 02 _ PdCL, QG CH3CHO
3CH,=CH, + 2KMnO, + 4H,0 — 3HO-CH,-CH,-OH + 2MnO, | + 2KOH

Phén tmg nay dung dé phan biét hidrocacbon c6 lién két doi (anken) voi hidrocacbon no
(ankan, xicloankan).

4. PIEU CHE
4.1. Trong phong thi nghiém

CH,CH,0H — =221 C 5 oHy =CH, + H,0

4.2. Trong c6ng nghiép

Cracking hoac dehidro hoa cac ankan tuwong ing

t%,p,xt
CnH2n+2 = CnH2n + H2

5. UNG DUNG
- Nguyén liéu cho nhiéu qua trinh san xuat.
- Tong hop polime

- Etilen con ding dé gidm qua xanh vi etilen c6 tac dung kich thich su hoat dong c4c men
lam qua mau chin

1Ok ¢
BAI TAP
1. Viét cong thirc cau tao va goi tén cac anken tng v4i cong thirc CsHy.

2. Goi tén hop chat c6 cong thirc cu tao nhu sau:
T

a) CHy = ¢ = CH = CH = Oy
CH,

b)  CHs

CH3—A:— CH = CHy = CH = CHy e
H; CH,
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3. Viét cong thirc cu tao (mg véi tén goi sau: 2,4-dimetylhex-1-en

4. Viét phuong trinh cic phan tmg héa hoc xay ra khi:

a) Propilen tac dung véi hidro, dun nong (xuc tac Ni);

5. Trinh bay phuong phap hoa hoc dé:

a) Phan biét metan va etilen,
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c¢) Phan biét etan va etilen;

6. Dé phan biét etan va eten ding phan ng nio sau day 1a thuan tién nhat?

Phéan g d6t chay, phan tng cong voi hidro, phan tng voi nude brom, phan tng
trung hop.

7. Chét nao trong cac chat sau day 1am mat mau dung dich brom?

Butan, but-1-en, cacbon dioxit, metylpropan

8. 0,7 gam mot anken c6 thé 1am mat mau 16 gam dung dich brom trong CCl, ¢6
nong dd 12,5%. Xac dinh cong thirc phan tur, viét cong thurc cau tao va goi tén cua
tat ca cac dong phan cau tao ung véi cong thirc phan tir trén.
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Bai 45 ANKADIEN (2 tiét)
1. PINH NGHIA - PHAN LOAI
1.1. Pinh nghia

Ankadien (hay dien, hay diolefin) la nhitng hidrocacbon mach hé ¢ 2 lién két déi c=C
trong phdn tu.

Cong thtrc chung: C,Hyq» (0 >3, nguyén)
Thi du 45.1. buta-1,3-dien (butadien)

Cong thuc phan tu: C4Hg Cong thuc ciu tao: CH,=CH-CH=CH,
Thi du 45.2. 2-metylbuta-1,3-dien (isopren)
Cong thure phan tir: CsHg Cong thuc cAu tao: CH2:C|Z-CH=CH2
CHs;

1.2. Phan loai: Dya vao vi tri trong d6i cua 2 lién két doi
- Hai lién két doi gan nhau
Thi du 45.3. anlen : CH,=C=CH,
- Hai lién két doi cach nhau mot lién két d6i (ankadien lién hop)
Thi du 45.4. buta-1,3-dien (divinyl) : CH,=CH-CH=CH,
- Hai lién két doi cach xa nhau
Thi du 45.5. penta-1,4-dien CH,=CH-CH,-CH=CH,
2. TINH CHAT HOA HQC
Ankadien c6 tinh chat hoa hoc twong tir anken
2.1. Phan tng cong (hidro, halogen, hidro halogenua ... ):

2.1.1. Cong hidro

CH,=CH-CH=CH, + 2H, to’—N>i CH3- CH, -CH, -CH;
2.1.2. Cong brom
Céng vao 1 lién két déi
Clle-CliH-CH=CH2 (san pham chinh céng 1,2)
-80° Br Br
CH,=CH-CH=CH, + Br, (dd) T
we C|3H2-CH = CH-C|IH2 (san phdm chinh céng 1,4)
Br Br
Céng dong thoi vao 2 lién két doi
CH,=CH-CH=CH, + 2Br, —» CH,Br-CHBr-CHBr-CH,Br
2.1.3. Cong hidro halogenua
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CHs;-CH-CH=CHj, (sdn pham chinh céng 1,2)

-80° |
CH,=CH-CH=CH, + HBr ‘ZA Br

e CH3;-CH = CH-(%HZ (san phdm chinh céng 1,4)
Br
2.2. Phan irng tring hop (chu yéu trang hop kiéu 1,4)
NCH,=CH-CH=CH,——> (-CH,-CH=CH-CH,-), Cao su Bu-Na
2.3. Phan ung oxi hoa P
2.3.1. Phan rng oxi hoa hoan toan

CoHan + 3“2‘1 0, —— nCO, + (n— 1H,0

2C,Hg + 1102t—> 8CO, + 6H,0

2.3.2. Phdn trng oxi héa khdng hoan toan
Buta-1,3-dien va isopren ciing lam mat mau dung dich kali pemanganat twong tu anken.

3. PIEU CHE
Tach H, tir ankan
3.1. Diéu ché buta-1,3-dien
CH3-CH,-CH,-CH; et CH,=CH-CH=CH; + 2H,
3.2. Piéu ché isopren
CH3-C|2H-CH2-CH3L‘°> CHZZCf-CH:CHZ + 2H,
CH; CH;

4. UNG DUNG
Diéu ché polibutadien hodc poliisopren dé san xudt cao su (cao su buna, cao su

isopren...). Cao su Buna ding 1am 16p xe, nhya tram thuyén...
1L JC

BAI TAP
1. Goi tén cac chat sau day:

a) CH,=C =CH - CHj b) CH, = CH — CH = CH,

112
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2. Viét cong thirc ciu tao cua:
a) 2,3-dimetylbuta-1,3-dien b) 3-metylpenta-1,4-dien

3. Viét phuong trinh hoa hoc ctia cac phan tng xay ra khi

a) isopren tac dung véi hidro (xuc tac Ni), ti 1& phan tng theo s6 mol 1:1;

4. Khi cho buta-1,3-dien tac dung véi hidro ¢ nhiét d6 cao, c6 Ni lam xuc tac, ¢o thé
thu duoc chat nao?

5. Hop chét nao sau day cong hop hidro tao thanh isopentan?
(a) CH,=CH -CH =CH - CHg; (b) CH,=CH -CH, -CH =CH>

(c) CH, = CH _i - CH, (d) O
Hs

6. Cho isopren (2-metyl-buta-1,3-dien) phan tmg cong v6i brom theo ti 1¢ 1:1 vé s6
mol thu dugc t61 da may dong phan cau tao c6 cung cong thirc CsHgBr,?
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1. Oxi?h()a hoan toan 0,68 gam ankadien (X) thu dugc 1,12 lit CO, (diéu kién ti€u
chuan).

a) Tim cong thirc phan tir cua (X).

b) Viét cong thirc cdu tao co thé c6 cua (X).

8. Dot chay hoan toan 3,4 gam chit (A) 1a mot ankadien lién hop c6 mach cacbon
phan nhanh can dung vira da 7,84 1it khi oxi (di€u kién ti€u chuan). Xac dinh cong
thirc phan tir, cong thirc cau tao va goi tén (A).

9. Pt chay hoan toan 6,72 lit hdn hop khi (A) chira mot ankan va mot ankadien
dung vtra du 28 lit khi oxi (cac thé tich khi déu dugc do ¢ diéu kién ti€u chuan) .

Dan san pham chay qua binh chtra H,SO, dic thi khdi lugng binh ting p gam.

Tiép tuc dan khi thu duge sau phan ing qua binh dung dung dich NaOH du thi
khoi lugng binh tang 35,2 gam.

a) Xac dinh cong thue phan tu va tinh thanh phan phan trim theo thé tich cua ting
chat trong hon hop (A).

b) Tinh gia tri cta p.
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Bai 46 ANKIN (3 tiét)
1. PONG PANG - PONG PHAN — DANH PHAP
1.1. Pong dang

Axetilen (CH=CH) va céc chit tiép theo c6 cdng thirc phan tir CsHa, C4H, ... c6 tinh chat
tuong tu axetilen 1ap thanh ddy dong dang cua axetilen duogc goi 1a ankin.

Cong thirc chung : C\Hyno (0 > 2)
Ankin 12 nhitng hydrocacbon khong no c6 1 lién két ba (=) trong phan tir.
1.2. Péng phan Tir C,4 tré di xuat hién dong phan.
Gom: - Pong phan vi tri nbi ba
- Dong phan mach cacbon.
Thi du 46.1. C,Hg c6 2 ddng phan ankin
CH;-CH,-C =CH But -1-in
CH;-C =C-CH; But -2-in
Thi du 46.2. CsHg co 3 dong phan ankin
CH;-CH,-CH,-C =CH pent-1-in
CH;-CH,-C =C-CHs pent-2-in
CH;-CH-C =CH 3-Metylbut-1-in
CH,
Lwu ¥: Ankin khéng cé dong phan cis-trans nhir anken
1.3. Danh phap
1.3.1. Tén thong thuong

Tén gbe ankyl lién két v6i nguyén tir C cua lién két ba (goi theo thir ti chit cai dau) +
axetilen.

HC=CH axetilen
HC = C-CH, — CHj etylaxetilen
H;C-C =C-CH; dimetylaxetilen

1.3.2. Tén thay thé

Xuat phét tir tén cua ankan , d6i dudi -an thanh -in (thém sb chi vi tri nguyén tir cacbon
bat dau lién két ba).

Mach cacbon dugc danh s tir phia gan lién két ba hon.
Céc ankin c6 lién két ba & dau mach (dang R-C=CH) : ank-1-in
Tén ankin: Chi s6 nhanh - Tén nhanh — ank- vi tri lién két ba-in

Giao trinh Hbéa hoc 2 115



TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH

Céng thirc ciu tao Tén thay thé toe, C t;,°c
CH=CH Etin -82 -75
CH=C-CH; Propin -101,5 -23
CH=C-CH,- CH,3 But-1-in -122 8
CH=C-[CH,].- CHj Pent-1-in -98 40
CH=C-[CH,]s— CH; Hex-1-in -124 72
CH=C-[CH,]4— CH; Hept-1-in -80 100
CH=C-[CH,]s— CHs; Oct-1-in -70 126
CH=C-[CH,]s- CH3 Non-1-in 151
CH=C-[CH,]- CH; Pec-1-in 174

2. TINH CHAT VAT LY

Nhiét d6 s6i ting dan theo chiéu tang ctia phan tir khoi.

Nhiét 6 s6i cao hon va khdi lugng riéng 16n hon cac anken tuong tng.
Khong tan trong nudc va nhe hon nudc.

3. TINH CHAT HOA HQC

Lién két ba (=) gém 1 lién két o bén va 2 lién két = kém bén hon, ankin thé hién tinh
khong no tham gia dugc phan ing cong.

Vi ank-1-in : tham gia phan Gng thé kim loai
3.1. Phén &ng cong
3.1.1. Cong hydro
CH = CH +H, —*— CH,=CH,
CH,=CH,+H, —% CH;z - CHjs
Tong quat: CpHan 2+ 2H, —s CiHaneo
Luu y: Véi xUc tac PA/PbCO; hodc Pd/BaSO, thi chi thu dwroc anken.
CH = CH + H, P/ , CH, = CH,
3.1.2. Cong brom, clo
Céac ankin 1am mat mau dung dich brom, dung dich clo.
CH = CH + Bry(dd) > CHBr = CHBr
CHBr = CHBr + Br,(dd) » CH Br,-CHBr,
3.1.3. CongHX (X la OH, CI, Br, CH3;COO....)
Céc ankin tac dung voi HX theo 2 giai doan lién tiép
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CH=CH + HCl —~— CH,=CHClI (vinyl clorua)

CH,=CHCI + HCl —~— CH;-CHClI, (1,1-dicloetan)
Khi ¢6 xuc tac thich hop

CH=CH + HCl —2=2—> CH,=CHClI (vinyl clorua)

* Phan tmg cong HX cua céc ankin c6 cau tao khong dbi xtng tudn theo quy tic Mac-
cop-nhi-cop

Cl
|
CHZZCH-CHg + HCI —)+HCI CH3-CHCI-CH3 —)+HCI CH3-(|:-CH3
Cl
1-clopropan 2,2-diclopropan

Cong H,0 : theo ti I¢ mol 1:1
CH= CH+H,0 %, CH,=CHOH - CH5;-CH=0
Khéng bén  andehit axetic
HC = CH + CH3COOH —» CH3COO-CH=CH, (vinylaxetat)
3.1.4. Phadn vrng dime va trime hoa
Céng hop 2 phéan tir
HC=CH + HC=CH 229, CH=C-CH=CH, (vinylaxetilen)
Cong hop 3 phan nir.
3CH = CH —X&%€ 5 CgHq ©
3.2. Phin ng thé bang ion kim loai
TN : Cho axetilen vo dd nitrat bac trong amoniac s& c6 ¥ bac axetilua mau vng nhat.
CH=CH+2AgNO; + 2NH;—— Ag-C=C-Ag +2NH;NO;

Nguyén tr hydro ¢ cacbon mang ndi ba c6 tinh linh dong cao hon cic nguyén tir hidro
kh&c nén bi thay thé bang ion kim loai.

Luu V: Phdn trng ndy ding dé phan biét cac ankin ¢é noi ba dau mach (ank-1-in) véi
anken va cac ankin khac.

3.3. Phan wrng oxi hoa

3.3.1. Phdn wrng oxi hoa hoan toan (phdn wrng chay)
2CHn + (3n-1)0, s 2nCO, +2(n-1)H,0 + Q

2C,H, + 50, ——> 4CO, + 2H,0
3.3.2. Phdn irng oxi héa khong hoan toan

Axetilen c6 kha nang lam mat mau dung dich thubc tim
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CH=CH + 4[0] —¢ , HOOC — COOH (axit oxalic)
4. PIEU CHE
4.1. Trong phong thi nghiém Thuy phan canxi cacbua
CaC, + 2H,0 — C,H,T + Ca(OH),
4.2. Trongcong nghiép Nhiét phan metan
2CH, —S0Chmbnhahanh o — CH + 3H,
5. UNG DUNG
1. C,H, 1am nhién liéu cho dén xi oxi-axetilen dé han,cit kim loai, 1am chin trai cay.

2. Lam nguyén liéu cho cé&c qua trinh tong hop hitu co.
- Vinyl clorua trung hop ra PVC (PoliVinyl Clorua), lam 40 mua, hoa nhua, gia da, ...
- San xuat axit axetic, vinylaxetilen dling trong san xuit cao su tong hop.
10k ¢
BAI TAP
1. Viét cong thirc ciu tao va goi tén cac ankin c6 cong thirc phan tir C4Hg va CsHs.

2. Trong s6 cac ankin c6 cong thirc phan tir CsHg ¢ may chét tic dung duoc véi
dung dich bac nitrat trong amoniac?

3. Viét cong thirc cau tao cla cac ankin c¢6 tén nhu sau: pent-2-in; 3-metylpent-1-in;
2,5-dimetylhex-3-in.
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4. Viét phuong trinh héa hoc ctia phan tmg gitta propin va cac chit sau:
a) hidro (xuc tac Pd/PbCQO5,)

5. Trinh bay phuong phép hoéa hoc:

a) Phan biét axetilen vdi etilen.

6. Dan 3,36 lit hdn hop (A) gém propin va etilen vao mot lugng du dung dich
AgNO; trong amoniac, thay c6 0,84 lit khi thoat ra va c6 m gam két tua. Cac thé
tich do & diéu kién ti€éu chuan.

a) Tinh thanh phan phan trim thé tich etilen trong (A).

b) Tinh gid tri cua m.
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Bai 47 ON TAP CHUONG XI| (2 tiét)
1.LY THUYET
1.1. Ankan va xicloankan
Céc phan tng chinh cua hidrocacbon no: Phan tng thé, phan tng tach
Ankan la hidrocacbon no mach h¢, cé cong thirc phén tir chung 1& C Hynio (N> 1).
Ankan tir C4Hyq tré di ¢ ddng phan mach cacbon.

Tinh chat hoa hoc dic trung cua ankan va xicloankan 1a phan tng thé; riéng xicloankan
vong nho cOn tham gia phan trng cng m¢ vong.

Giéng nhau Khéac nhau

Ciu tao Trong phan tir déu chi c¢6 c&c | Ankan : mach ho

lién ket don Xicloankan : mach vong

Tinh chit héa hoc | - Déu c¢6 phan tng thé Xicloankan vong 3,4 canh c6

- C6 phan tng tach hidro phan img cong mé vong

- Chéy toa nhiéu nhiét

Céc ankan 1 thanh phan chinh trong céc loai nhién liéu va 1 nguén nguyén liéu phong
phud cho c6ng nghiép hoa hoc.

1.2. Anken va ankadien
Cong thirc phén tr chung ctuia anken: C,H,,, ciia ankadien: CHyp 5.

1.2.1. Péc diém céu tao
Trong phan tir anken c6 mot lién két do6i C=C, ankadien c6 hai lién két d6i C=C.
Anken va ankadien déu c6 ddng phan mach cacbon va dong phén vi tri lién két doi.
Mot sb anken, ankadien cOn c6 dong phan hinh hoc.

1.2.2. Tinh chit héa hoc dic trung ciia anken va ankadien

Phan trng cong: Véi hidro, hidro halogenua, dung dich brom .
Phan mg trung hop.

1.2.3. Sw chuyen héa lén nhau gira ankan, anken, ankadien

-H,,t° xt

Ankadien . m— anken
+H,, t° xt

+H,,t° xt
+H,,t° tho xt z %2 t©xt

ankan
1.3. Ankin
1.3.1. Nhitng diém giong nhau va khac nhau
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Khac nhau

- C6 mot lién két doi
C6 ddng phan hinh hoc

Anken Ankin
Cong thirc chung CnHon(n > 2) CoHono(n > 2)
Gidng nhau |- Hidrocacbon khong no mach ho
. - C6 ddng phan mach C, ddng phan vi tri lién két boi
Cau tao

- C6 mdt lien két ba

- Khong c6 dong phan
hinh hoc

Tinh chit héa hoc

Gidng nhau

-Cong hidro
-Cong brom (dung dich)

-Cong HX theo quy tic Mac-cop-nhi-cop

-Lam mat mau dung dich KMnO,

Khéac nhau

Khéng c6 phan tng thé
bang ion kim loai

Ank-1-in ¢6 phan Ung
thé bang ion kim loai

1.3.2. Sw chuyén héa lin nhau giiva akan, anken, ankin

+H,,xt Ni

ANKAN ﬁﬁ' ANKEN

+Hgu Xt Nik

ANKIN
2. BAI TAP

+H2,tid/PbCO3

1. Viét cong thure cau tao cua céc chat cé tén nhu sau:

a) 3-etyl-4,4-dimetyl hexan.

2. Goi tén CH3 — (|3H — (|3H —CH=CH;

?Hg CH3
CH3
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3. Bing phan tng hoa hoc hdy phan biét cac hidrocacbon:
a) axetilen va metan

4. Cho biét cach lam sach céc chat khi:

a) metan co lan axetilen
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b) etilen c6 1an axetilen

5. Ghép tén véi cong thirc cdu tao dung

Tén chit Cong thire ciu tao
1 4-etyl-2-metylhexan A CH;
CHg—?—CHZ—? — CHj,
CHj CHjs
2 1,1-etylmetylxiclopropan B CH; - ? - CH, - ?H — CH,CH;
CH3 CH,CH3
3 3,3-dimetylbut-1-en C CH; - ﬁ: -C= ? — CH3
CH; CHj
4 Dbivinyl D CH,=CH - ? — CH;,
CHs
5 Isopropylxiclopropan E CH,=CH - F =CH,
CH,
6 Isopren G A<CH3
CH,CHj;
7 2,2,4,4-tetrametylpentan H A ?Hg
ﬁ:H
CHj,
8 2,3-dimetylbut-2-en I CH, =CH - CH =CH,

6. Cho etilen vao binh chira Br, 16ng tao ra 1,2-dibrometan.

a) Tinh thé tich etilen & (diéu kién tiéu chuan) da tac dung véi Br, biét rang sau khi
phéan trng keét thiic thay khoi lugng binh Br, tang thém 14 gam.

b) Tinh khéi luong Br; ¢ thé két hop vai 3,36 lit etilen (diéu kién tiéu chuén)
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7. Dan tir tir 3,36 1it hdn hop gdm etilen va propilen (diéu kién tiéu chuan) vao dung
dich brom thdy dung dich bi nhat mau va khong c6 khi thoat ra. Khéi lugng dung
dich sau phan tng ting 4,9 gam. Tinh thanh phan phan trim vé thé tich ctia mdi
khi trong hdn hop ban dau.

Bai 48 ON TAP HOA HOC 2 (2 tiét)
1. Viét cong thirc ciu tao cua cc cht c6 tén nhu sau:
a) 2-metylbutan b) 2-metylbut-2-en c) 2-metylbuta-1,3-dien  d) but-1-in

2. Goi tén cac chat co cong thirc nhu sau:

a) CHg—?H—iH—CHz—CHg b) CH;-CH-CH,-CH=CH,
CH; CH; Hj

C)CHZZ?—?:CH—CHg b)CHg—?H—CEC—CH3
CH; CH; CH;

3. Cho 4 chat: metan, etilen, but-1-in, but-2-in
a) Chat nao tac dung duoc v6i dung dich brom?
b) Chat nao tac dung duoc v6i hidro (xtc tac Ni, dun néng)?
c) Chét nao tac dung duoc voi dung dich AgNO3 trong NH; tao két taa?

4. Vi‘ét phuong trinh héa hoc cua cic phan ung thuc hién cac bién hoa sau, ghi 1o
dicu kién phan ung
a) CaCO;g L) CaO L) CaC2 i) C2H2 % C2H4 i) C2H6
—® 5 C,H:Cl

b) CgHiOH 4 Czll—l4 —& 5 PE (poli etilen)
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)
c) CH;COONa —2» CH, —2- CHsCl —& CH),Cl, —2- CHCl,
i)CC|4

d) CH, —2—-C,H, —2 5 C,H;Cl —& PVC (poli vinylclorua)
5. Trong cac nhan xét dudi day, nhan xét nao ding?
a) Khi d6t chay hoan toan hidrocacbon chi thu dugc CO, va H,0.

b) San pham d6t chdy mot chat 1a thu duoc CO, va H,0 thi chat ddt chay 1a
hidrocacbon.

¢) Khi dét chay ankan thu duoc s6 mol H,O nhiéu hon s6 mol CO,.
d) Khi d6t chay anken thu dugc sé mol H,0 bing s6 mol CO,.
e) Khi ddt chay ankin thu dugc sé mol H,O it hon sé mol CO,.

6. Chat nao trong 4 chit sau ddy tham gia dugc phan tmg cong, chdy, phan ung véi
dung dich bac nitrat trong amoniac: Etan, etilen, axetilen, xiclopropan?

7. Hon hop khi chtra mot ankan va mot anken. Khoi luong hdn hop 13 9 gam va thé
tich 1a 8,96 lit khi. Dot chay hoan toan hdn hop thi thu dugc 13,44 lit khi CO,. Cac
thé tich déu dugc do ¢ diéu kién tiéu chuan. Xac dinh cong thirc phan tir cua cac
chét c6 trong hdn hop.
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PHAN PHOI CHUONG TRINH

STT TEN CHUONG, BAI SO TIET
LT | BT | TN | KT | TONG

Chwong VII | SUDIEN LI 10

Bai 24 Sy dién li — Axit bazo mubi 2 1 3

Bai 25 Su dién li ctia nuée — pH 1 1 2

Bai 26 Phan Umg trao dbi ion trong dung 2 1 3
dich cac chat dién I1

Bai 27 On tap chuong VII 1 1 2

Chwong VIII | NITO - PHOTPHO 12

Bai 28 Nito 1 1 2

Bai 29 Amoniac va mudi amoni 1 1 2

Bai 30 AXit nitric va mudi nitrat 2 1 3

Bai 31 Photpho va hop chat 1 1 2

Bai 32 Phan bon hoa hoc 1 1

Bai 33 On tap Chuong VIII 1 1 2

Chwong IX | CACBON-SILIC 8

Bai 34 Cac bon va hop chat 2 1 3

Bai 35 Silic va hop chét 1 1 2

Bai 36 On tap Chuong IX 1 1 2
Kiém tra dinh ky lan 1 1 1

Chwong X PAI CUONG VE HOA HQC 10
HUU CO

Bai 37 Mo dau vé hoa hoc hitu co 1 1 2

Bai 38 Cong thirc phan tir hop chit hitu co | 2 1 3

Bai 39 CAu tric phan tir hop chat hitu co | 2 1 3

Bai 40 On tap chuong X 1 1 2

Chwong XI | HIDROCACBON NO 8

Bai 41 Ankan 2 1 3

Bai 42 Xicloankan 1 1 2

Bai 43 On tap Chuong XI 1 1 2
Kiém tra dinh ky lan 2 1 1
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Chwong XII | HIDROCACBON KHONG NO 12

Bai 44 Anken 2 1 3

Bai 45 Ankadien 1 1 2

Bai 46 Ankin 2 1 3

Bai 47 On tap Chuong XII 1 1 2

Bai 48 On tap Hoc phan Héa hoc 2 1 1 2
TONG CONG 34 |24 60
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CONG THUC GIAI TOAN HOA HQC

1. NONG PO DUNG DICH
0
o Mot cop Mer 100% Cyy= CA)I.\El).lO
(D) My,

M : khéi luong mol phén tir ; D : khéi luong riéng

C

2. CONG THUC TiNH SO MOL

n

:% ; In= 2;/’4 (dktc) ; |n :% P : ap suat khi (atm)

V : thé tich khi (lit)

R=224 1=t +273
2173

3. CONG THUC TRUNG BINH
a.MA + b.|\/|B + .
a+b+..

a, b,...: 1a s6 mol cua chét A, B,.. hodc 12 % s phan tr (nguyén tir) trong hon hop

M= : M, Mg, ... : khdi lugng mol phan tir (nguyén tir)

an+bms+..

a+b+.
binh ; n, m 14 s6 nguyén tir cacbon trong phan tir chat hitu co A, B ...c6 trong hdn hop.

Mo rong cong thure trung binh : |n= v6i N 1a sb nguyén tir cacbon trung

Ti khdi hoi ctia chat A sovgichatB:|d ~——=_CA

4. CONG THUC KHAC

* Khoi lugng dung dich sau phan tmg = khéi luong truée phan tmg — mdy —m7T
* Khoi lugng dung dich ting = khéi luong chat dugc hap thu — my —mT

* Khéi lwong dung dich giam = mi + mT — khéi luong chat dugc hap thu
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PHU LUC
Nguyén to Z A Nguyén to Z A
H 1 1 Sb 51 122
He 2 4 Te 52 128
Li 3 7 I 53 127
Be 4 9 Xe 54 131
B 5 11 Cs 55 133
C 6 12 Ba 56 137
N 7 14 La 57 139
O 8 16 Ce 58 140
F 9 19 Pr 59 141
Ne 10 20 Nd 60 144
Na 11 23 Pm 61 (145)
Mg 12 24 Sm 62 150
Al 13 27 Eu 63 152
Si 14 28 Gd 64 157
P 15 31 Th 65 159
S 16 32 Dy 66 163
Cl 17 35,5 Ho 67 165
Ar 18 40 Er 68 168
K 19 39 Tm 69 169
Ca 20 40 Yb 70 173
Sc 21 45 Lu 71 175
Ti 22 48 Hf 72 178
\% 23 51 Ta 73 181
Cr 24 52 w 74 184
Mn 25 55 Re 75 186
Fe 26 56 Os 76 190
Co 27 59 Ir 77 192
Ni 28 59 Pt 78 195
Cu 29 64 Au 79 197
Zn 30 65 Hg 80 201
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Ga 31 70 T 81 204
Ge 32 73 Pb 82 207
As 33 75 Bi 83 209
Se 34 79 Po 84 209
Br 35 80 At 85 210
Kr 36 84 RN 86 222
Rb 37 85 Fr 87 223
Sr 38 88 Ra 88 226
Y 39 89 Ac 89 227
Zr 40 91 Th 90 232
Nb 41 93 Pa 91 231
Mo 42 96 U 92 238
Tc 43 (98) Np 93 (237)
Ru 44 101 Pu 94 (244)
Rh 45 103 Am 95 (243)
Pd 46 106 Cm 96 (247)
Ag 47 108 Bk 97 (247)
cd 48 112 Cf 98 (251)
In 49 115 Es 99 (252)
Sn 50 119 Fm 100 (257)

Md 101 (258)

No 102 (259)

Lr 103 (260)

Giao trinh Hbéa hoc 2

130



TRUONG CAO DANG KY THUAT LY TU TRONG TP. HO CHI MINH

MUC LUC
ChUONG VI SUDIEN Ll...oooooieeeeeeeeeeeeeeeeeseeee s sssessessss s ssssse s ssse s sssssssnsssssssessessssas 1
Bai 24 SU DIEN LI — AXIT BAZO MUOI (B 1H8L) ...eoveieieieeeeieeeeeeeee e eeeeeeeeeeseseessesssssesse s 1
Bai 25 SU BIEN LI CUA NUGC — PH (2 tHEL) cv.veveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeses e saesses s seesasssssesssss s sesnenns 7
Bai 26 PHAN UNG TRAO DOI ION TRONG DUNG DICH CAC CHAT DIEN LI (3 tiét)............... 10
Bai 27 ON TAP CHUGONG VI (2 HEL) ..ot eses s ne st 15
CHUONG VHINITO = PHOTPHO.......ovvueeeieeeeeeeeeseeeeeeeee s seesssessess s sssss s ssssssnsssssssnssnns 18
BT 28 NITO (2 THEL) ..ottt es st en s e s sen e s sen st anessaneenens 18
Bai 29 AMONIAC VA MUOT AMONI (2 tEE).....uvueeceeereeeeeereeseeeeeesesseesseesesseessessesssessessessesssessesseesanees 22
Bai 30 AXIT NITRIC VA MUOI NITRAT (B HIEL)....cvucvevececeeeeeeeeceeeeeeeeesesseeeeesesssessee s sses s seeneees 28
Bai 31 PHOTPHO VA HOP CHAT (2 ti)......cvucveeeeeeceeeeeeeeeeveseeeeesves et seeseessessee e sses s seesaees 35
Bai 32 PHAN BON HOA HOC (L tIEL) ...uvieeeeeeeceeeeeeeeseeeee et 42
Bai 33 ON TAP CHUONG VI (2 1) ...t 46
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