Tad licu én thi TIOPT Quée Gia nam 2020

ON TAP LI THUYET MON HOA HQC THI THPT QG 2020
A. ESTE - LIPIT (chwong 1)
l. Este

- }(héi niém Este 1a hop chat thu duoc khi thay thé nhém OH & nhdm cacboxyl (COOH) cua axit cachoxylic
bang nhém OR

- Cach dat CT: + Tong quat este don chirc RCOOR’ hodc R’OOCR hay R’OCOR
+ Este no, don chirc, mach hé cho phan tng thay phan C,H2,:1COOCHaom+1
Este no, don chuc, mach hé cho phan tng chdy C,H2,0,
+ Este no, hai chic, hé cho phan tng chay: C,H2n204
No, hai chitc, hé' cho phan tng thiy phan c6 3 truong hop:
R;00C-R-COOR; (tao bai axit hai chirc va hai ancol don chirc)
R1CO0-R-O0CR;, (tao bai ancol hai chure va hai axit don chic)
R1CO0-R,-COOR3 (este cau)
Viét cac CTCT c6 thé co cua cac este CyH40, CiHgOz Cs4HgOs CsHsOo, CgHgOr va goi tén

- Tinh chét vat Ii, so sanh nhiét do soi:
+ Este 1a c4c chat long hoic ran ¢ diéu kién thudng va ching rat it tan trong nuéc (coi nhu khong tan)
+ Cac este thuong co6 mui thom dic trung nhu isoamyl axetat c6 mui chudi, benzylaxetat ¢ mui hoa nhai. ..

+ So s&nh nhiét do sdi khi cung s6 nguyén tir C hozc khac nhau rat it: hidrocacbon < andehit, xeton, este <
ancol < axit

- Tinh chat héa hoc NX: Este c6 phan tmg dic trung la thay phan ngoai ra con c6 phan @ng caa gbc
hidrocacbon
+ Xa phong hoéa (thuy phan trong méi truong bazo): 1. RCOOR’ + NaOH t—O>RCOONa +R’OH
. . H+’t0
+ Thuy phan méi truong axit; 2. RCOOR’ + HOH ——— RCOOH + R’OH

+ Phan tng cua goc HC:

++ Este co lién két doi C=C trong phén tir nhu C;H3COOCH;, CH3COOC,H; ¢6 phan tng lam mat mau
nudc brom, phan ing trung hop

++ Este cua axit fomic(HCOOR) c6 phan ng trang bac
*** Phan tng thiy phan este dac biét:
Tao 2 mudi va nudc: pt (5)
Tao mubi va andehit: pt (3)
Tao mudi va xeton pt (4)

Este 2 chucpt7,8,9

3. RCOOCH=C(R)R; + NaOH —"—>RCOONa + RiCH(R,)CHO

4. RCOOC(R;)=CHR; + NaOH —Y—5RCOONa + RiCOCH;R;
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5. RCOOCgHR’ + 2NaOH —Y—3 RCOONa + R*CgHsONa + H,0

6. RCOOCH,CI + 2NaOH —Y—» RCOONa + HCHO + NaCl + H,0

7. RCOOR;00CR; +2NaOH —X—»RCOONa + R,COONa + R;(OH),

8. ROOCR;COOR; +2NaOH —Y—»ROH + R,0H + R;(COONa);

9. RCOOR;COOR; +2NaOH — yRCOONa + HOR;COONa + R,OH
\

c =0

10. %  +KOH —% HOCH,CH,CH(CH3)COOK

CT
11. “o + KOH —Y s HOCH,CH,CH,CH,00K

12. CHsCOOCH=CH, + H, — M- 5 CHsCOOCH,CHs
13. CHsCOOCH=CH, + Br, —> CHsCOOCHBICH,Br

14. n"CHsCOOCH=CH, —“®*_5 (CH-CHy),
dOCCH;
H,S0,d,t°
15. RCOOH + R°’OH &————— RCOOR’ + H,0

16. RCOOH + CH=CH —X_5 CH,COOCH=CH,

17. (RCO),0 + CgHsOH —2X* s RCOOC4Hs + RCOOH
1. Lipit

- Lipit 1&: Nhitng hop chét hitu co co trong té bao S(f)ng, khong hoa tan trong nudc nhung tan qhiéu trong
dung méi hiru co khong phan cuc. Vé mat cau tao, phan 16n lipit Ia cac este phic tap, bao gom chat béo, sap,
steroit va photpholipit, ...

- Chét béo la trieste cua glixerol véi axit béo, goi chung la triglixerit hay triaxylglixerol.
(Axit béo la monocacboxylic (axit don chirc), c6 mach cacbon dai, khéng phén nhanh)
Cong thire tong quat (RCO0)3CsHs

3 loai chét béo thudng gap va trang thai (ran, long, khi) cia ching

(C17H35C0O0)3C3Hs tristearin — ran

(C15H31C0O0)3C3Hs tripanmitin — ran

(C17H33C00)3C3Hs triolein — long

=> Dang bai tap xac dinh s cdng thuc chat béo thoa man

VD: Tir 2 axit béo va glixerol cé thé tao thanh téi da 6 loai chatbéola ..............

C6 4 loai chat béo thity phan thu dugc glixerol va 2 axitbéo 1a ...........

- Trang thai tuy nhién m& dong vat nhu m& bd, md lon, m& ga... dau thuc vat nhu dau lac, dau ving, dau
Co... ¢6 thanh phan chinh la chat béo.

- Tinh chét vat Ii:
+ Chat béo ¢ trang thai long khi géc HC 1a khdng no, & trang thai ran khi géc HC 1a no
+ Chat béo nhe hon nudc va khong tan trong nude nhung tan nhiéu trong dung méi hitu co.
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- Tinh chét héa hoc:
+ Phan ng thily phan (moi truong axit) tao thanh cac axit béo va glixerol

+ Phan (ing xa phong hoa (thay phan trong moi trudng bazo) tao thanh mubi cua axit béo va glixerol. Mudi
natri, kali cua axit béo dugc dung lam xa phong.

+ Phan tng cta goc HC: triolein (long) + 3H, => tristearin (rn)

Phan tng nay dung trong cong nghiép dé chuyen chat béo long (dau) thanh ma ran thuan tién cho viéc van
chuyén hoic thanh bo nhan tao va dé san xuat xa phong

- Ung dung: Chat béo 1 thtrc dn quan trong ciia con ngudi. Trong céng nghiép mot luong lon chat béo dung
de dicu che ?«}1 phong va glixerol. Ngoéi ra chat bép con dung dé san xuat mot so thuc pham khac nhu mi soi,
do hop... Dau ma sau khi ran co thé dugc dung dé tai ché thanh nhién liéu.

- Dau m& dé lau thuong c6 mai kho chiu (hoi, khét) ma ta goi 1 hién tuong md bj 6i la do lién két d6i C=C
cua goc axit khéng no cua chat béo bi oxi héa cham bai oxi khéng khi.
H+, 0
18. (C17H35CO0)3CaHs + 3H,0 T=—— 3C17HzsCOOH + C3Hs(OH)s
19. (C15H31COO)3C3H5 + 3NaOH t—o) 3C45H3;COONa + C3H5(OH)3
20. (C17H33COO)3C3H5 (Iong) + 3H2L'to) (C17H35COO)3C3H5 (rén)

B. CACBOHIDRAT (chwong 2)

Cacbohidrat hay con goi la gluxit, saccarit 1a nhitng hop chat hiru co tap chirc va thuong cé cong thic chung

Monosaccarit 1a nhém cacbohidrat don gian nhat, khdng thé thuy phan duge, VD: Glucozo, fructozo.

Disaccarit 1a nhom cacbohidrat ma khi thuy phan méi phan tir sinh ra hai phan tir monosaccarit, VD:
saccarozo, mamtozo.

Polisaccarit 12 nhom cacbohiddrat phic tap ma khi thay phan mdi phan tir sinh ra nhiéu phan tir
monosaccarit, VD: tinh bot, xenlulozo.

I. Glucozo CTPT —-M: CgH 1,06 — 180u

- Tinh chat vat 1i Glucozo 1a chét ran, tinh thé khdng mau, dé tan trong nudc, ¢d vi ngot nhung khong ngot
bang dwong mia.

- trang thai tu nhién Glucozo c6 trong hau hét cac bo phan caa cay nhu 14, hoa, 1&,... va nhit 12 trong qua
chin. Glucozo ¢6 nhi€u trong qua nho chin nén dugc goi 1a duong nho. Trong méat ong c6 khoang 30%
Glucozo. Trong mau nguoi c0 mot lugng Glucozo véi nong dé hau nhu khong doi khoang 0,1%.

- CAu tao phan tir: Cac thi nghiém tim ra cau tao cua glucozo

+ Glucozo ¢6 phan tng trang bac va bi oxi hoa boi nude brom tao thanh axit gluconic, chiing to phén tr
Glucozo ¢6 chira nhom CHO.

+ Glucozo tac dung véi Cu(OH), cho dung dich mau xanh lam, chiing t6 Glucozo ¢6 nhiéu nhém OH & vi
tri ké nhau.

+ Glucozo tao este chira 5 goc axit CH3COO churng té phéan tir c6 5 nhém OH.

+ Khtr hoan toan Glucozo thu dugc hexan, ching t6 6 nguyén tu C trong phéan tir Glucozo tao thanh mot
mach khdéng nhanh.

Do d6, Glucozo 13 hop chit hitu co tap chtic, & dang mach hd phan tir 6 cu tao cua andehit don chic va
ancol 5 chac.
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CTCT: CH,OH(CHOH),CHO
- Tinh chat héa hoc: NX Glucozo c6 tinh chit cua ancol da chie va andehit (don chirc)
+ Tinh chét cua ancol da chirc
Tac dung vai Cu(OH), tao dung dich xanh lam
Téc dung vé6i (CH3CO),0 tao este chira 5 goc axit axetic
+ Tinh chét ciia anddehit don chic
Tac dung vai dd AgNO3/NH3 => amonigluconat + 2Ag
Tac dung vai Br, + H,O => axit gluconic
Td H, => sobitol
Td Cu(OH), (t°) => két tia d6 gach Cu,0
+ Tinh chat riéng: Phan ng 1én men
Glucozo

- Piéu ché: Trong CN, Glucozo duoc diéu ché bang céach thiy phan tinh bot nho xuc tac 1a axit clohidric
hodc enzim. Nguoi ta cling thuy phan xenlulozo (trong vo bao, mun cua,... nho xtc tac 1a axit clohidric dac)
thanh Glucozo dé lam nguyén liéu san xuat ancol etylic.

- Ung dung: Glucozo 1a chét dinh dudng va dugc dung lam thude tang luc cho ngudi gia, tré em, nguoi om.
Trong CN, Glucozo dugc chuyén hda tir saccarozo dugc dung dé trang guong, trang rudt phich va la san
pham trung gian trong qua trinh san xuat ancol etylic tir cac nguyén liéu c6 tinh bot va xenlulozo.

1. 2C¢H1206 + CU(OH)Z —_—> (CaHnOs)zCU + 2H,0

2. CH,0H[CHOH],CHO + (CH3C0),0 —2™™ 5 este 5 chuc

* HOCH,[CHOH]4CHO + Br; + H,O —— HOCH,[CHOH],COOH + 2HBr

3. HOCH,[CHOH],CHO + 2AgNO; + 3NH;z + H0 — > HOCH,[CHOH],COONHS, + 2Ag + 2NH,NO3
4. HOCH,[CHOH],CHO + 2Cu(OH), + NaOH — "> HOCH,[CHOH],COONa + Cu,0 + 3H,0
5. CH,OH[CHOH],CHO + H, — -2 3 CH,OH[CHOH],CH,OH

6. CoH1p0p —MmA35C o o 1 OH
I1. Fructozo CTPT —M: CgH1,0¢ — 180u

Fructozo 1a d6ng phan caa Glucozo
- Tinh chat vat 1i Fructozo 1a chat két tinh, khéng mau, d& tan trong nudc b vi ngot hon dudng mia

- Trang thai tu nhién Fructozo co nhiéy trong qua ngot nhu dira, xoai... Bac biét trong mat ong co toi 40%
Fructozo lam cho mat ong c6 vi ngot sac.

CTCT CH,OH(CHOH)-CO-CH,0H

- Pic diém Fructozo va Glucozo ¢ thé chuyén hda qua lai 13n nhau trong méi trudng bazo. Do d6 Fructozo
cling tham gia cac phan tng nhu Glucozo trir 2 phan tng véi nudc brom va [én men

- Pé phan biét glu va fruc: dung thubc thir 13 nudc brom. (Glu 1am mét mau con Fruc khdng)

OH-
7. Fructozo ————= Glucozo
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III. SACCAROZO CTPT - M: C1oH2011 — 342u
- Tinh chét vat 1i Saccarozo 1a chat rin két tinh khdng mau, khéng mui, ¢6 vi ngot, tan tdt trong nudc.

- Trang théi ty nhién Saccarozo 1a loai dudng pho blen nhat cd trong nhiéu loai thyuc vat, cd nhidu nhat trong
cay mia, ca cai duong, hoa thét ndt. Tay theo ngudn gbc thuc vat, cac thuong pham tir Saccarozo c6 tén 1a
duong mia, duong cu cai.

- Cau tao phan tir: Saccarozo 1a mot ddissaccarit dwoc cau tao tir mot gbc a —glucozo va mét goc B-fructozo
lien két vai nhau qua nguyén tir oxi.

- Tinh chat hda hoc NX Saccarozo c6 tinh chét ciia ancol da chirc va phan wng thuy phan

8. 2C1pH» 041 + CU(OH)Z — > (C12H21011)CU + 2H,0

9. C1oH20m1 + Ho0 — P 5 CoH100s (glucozo) + CsH1oOs (fructozo)
Phan tng thily phan saccarozo cling xay ra khi co xdc tac enzim

Saccarozo khong tac dung véi dd AgNO3/NH3, dd Br,, Cu(OH);

- Ung dung Saccarozo la thuc pham quan trong cua con nguoi. Trong CN dugc pham, Saccarozo dung dé
pha ché thudc, Saccarozo con la nguyén liéu dé thuy phan thanh glucozo va frutozo dung trong ki thuét trang
guong, trang rudt phich.

IV. TINH BOT CTPT — M: (CgH100s)n — 162n u

- Tinh chét vat Ii Tinh bot Ia chat rin ¢ dang bot v dinh hinh, mau tréng khdng tan trong nudc lanh. Trong
nudc néng, hat tinh bdt s&€ ngam nude va treong phong 1€n tao thanh dung dich keo goi 1a ho tinh bot.

- Trang thai ty nhién tinh bot ¢ nhiéu trong gao, ngd, khoai, san...

- CAu trac phan ta: Tinh bot thudc loai polisaccarit, phan tir gdm nhiéu mét xich @ —glucozo lién két voi
nhau tao thanh 2 dang

+ Dang Amilozo do céc g6¢ a —glucozo lién két V6i nhau bang lién két goc a — 1,4 — glicozit thanh mach dai
(khdng nhénh), xoan lai. Amilozo cé phan tir khoi I6n khoang 200.000

+ Dang Amilopectin do cac goc a —glucozo lién két voi nhau bang lién két goc a — 1,4 — glicozit va a — 1,6
— glicozit thanh mach ph&n nhanh. Amilopectin c6 phén t khoi rat 16n khoang 1.000.000 — 2.000.000 nén
khong tan trong nudce cling nhu dung moéi thong thuong khac.

Tinh bot dugc tao thanh trong cay xanh nho qué trinh quang hop:

10. 6nCO; + 5nH,0 — >R LCEMPI 5 (CeH140s)y + 610,
- Tinh chat héa hoc NX: Tinh b c6 phan wng thuy phan va phan g mau vai iot

+Dun néng tinh bot trong dung dich axit v6 co loang s& thu duogc glucozo. Khi thuy phan khdng hoan toan
con ¢0 thé thu dugc cac san pham khac
11. (CeH100s)a(tinh bot) + nH,0 — 25 nCeH1,06 (glucozo)

12. Tinh bot HO.a-amilaza o pyoytrin — 22PN o fontoze — 2Ry Gicozo
+ I, + HO tinh bt/ mat cat cu khoai tao thanh hop chat mau xanh tim

Giai thich: Do cau tao mach & dang xo0én ¢6 16 rdng, tinh bot hip phu iot cho mau xanh tim.

- Ung dung Tinh bot 1a mot trong nhing chat dinh dudng co ban cua con ngudi va mot sb6 dong vat. Trong
CN tinh bot dugc dung dé san xuat banh keo glucozo va ho dan
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V. XENLULOZO CTPT - M: (CsH100s)n — 162n u

- Tinh chét vat 1i xenlulozo 1a chit ran dang soi mau tring, khéng c6 mui vi. Xenlulozo khong tan trong
nudce va cac dung moi thong thuong nhung tan trong nudc Svayde (Cu(OH)2/NH3)

- Trang thai ty nhién xenlulozo 1a thanh phan chinh tao nén mang té bao thuc vat, tao nén bo khung cua cay
coi. Trong bong ndn c6 gan 98% xenlulozo; trong go, xenlulozo chiem 40 — 50% khoi luong.

- C4u tric phan tir xenlulozo 1a mot polisaccarit, phan tir gdm nhiéu goc B- glucozo lien két véi nhau tao
thanh mach kéo dai (khdng nhanh), c6 phan tir khdi rat lon, vao khoang 2.000.000. Nhiéu mach xenlulozo
ghép lai voi nhau thanh soi xenlulozo. Mdi gdc CgH100s ¢6 3 nhém OH nén cé thé viét (CgH100s), hay
[CsH70,(0H)g]

- Tinh chét héa hoc Xenlulozo c6 phan wng thiy phan va phan wng véi HNOs/H,SO,

Pun néng xenlulozo trong dung dich axit vo co dac nhu H,SO,4 70% s€ thu dugce glucozo

13. (CeH100s)n(xenlulozo) + nH,0 — 2% 5 nCoH1,06 (glucozo)

14. [CeH705(0OH)3] + 3nHNO; (diic) — %@Ly e H.0,(ONO,)s], + 3nH,0

15. xenlulozo + (CH3C0O),0 ——> [CH;0,(OCOCHj3)3], (san XUAt to xenlulozo axetat)
16. xenlulozo + CS; + NaOH ——> dung dich nhét san XUAt to visco

17. xenlulozo + [Cu(NH3)4](OH), (nudc svayde) ——> dung dich (tan)
Thudc nd khdng khai, thude sing khong khoi 1a xenlulozo trinitrat

- Ung dung Nhiing nhguyén ligu chira xenlulozo (bong, day, go...) thuong duoc dung truc tlep (kéo soi dét
vai, trong xay dung, lam do6 gd,.. ) hoac ché bién thanh gidy. Xenlulozo con 14 nguyén lidu dé san xuét to
nhan tao nhu to visco, to axetat, ché tao thudc song khéng khéi va phim anh.

Cha y:
1. Glucozo va frutozo 1a ddng phan (cau tao) cua nhau

2. Glucozo va frutozo chi khac nhau & phan ¢ng voi nuée brom va phan tng 1én men. Do d6 dé nhan biét ta
dung nudc brom.

3. Glucozo va frutozo chuyén héa qua lai trong méi trudng bazo (nhung khong dwoc coi 1a phan wng véi dd
NaOH)

4. Cé4c hop chat cacbohidrat thity phan trong méi trudng axit (khong tp trong mt bazo)

5. Do ngot frutozo > saccarozo > glucozo

6. Phan ung cua glucozo, frutozo, saccarozo véi Cu(OH), ¢ diéu kién thuong 1a phan tng trao doi.
7.Thiy phan khéng hoan toan tinh bot ¢é thé thu dugc dextrin, mantozo. ..

8. Glucozo c6 cau tao dang ho va vong trong d6 chii yéu ton tai & dang mach vong. Saccarozo chi c6 dang
mach vong

C. AMIN - AMINO AXIT — PEPTIT - PROTEINOTEIN (Chuong 3)

I. Amin

- Khéi niém: Amin 12 hop chat thu duoc khi thay thé nguyén tir H trong phan tir NHs bang gdc hidrocacbon
- C4c loai dong phan amin: Pdng phan mach C, ddng phan vi tri nhém chue, ddng phan bac amin

- Cach viét CTCT amin Viét theo bac cia amin

- Bac cuia amin thuong duoc tinh bang sb gbc hidrocacbon lien két véi nguyén tir nito

- Phan loai amin Theo gbc hidrocacbon c6 amin mach hd va amin thom
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Theo bac amin c6 amin bac 1, 2, 3

- Céach dat CT amin: + Amin don chitc CrHon+3.kN
+ Amin no, don chirc, mach hé CyHzn+3N
+ Amin bac mot R-NH, + Amin no, mach hd CyHon+Ng
- Danh phéap: + tén gdc chirc Géc hidrocacbon + amin
F TENENAY TE oottt sttt en et
- Tinh chét vat Ii
+ Cac amin ‘Metylamin, dimetylamin, trimetylmetylamin va etylamin la nhitng Chét’ khi c6 mui khai kho
chiu, tan nhiéu trong nudc. Céc amin c@ phan tir khoi cao hon & trang thai long hoac ran c6 nhiét d6 séi tang
dan, d¢ tan trong nudc giam dan.
+ Cac amin thom 1a nhitng chat long hoic rgin & diéu kién thuong. (V)Vdiéu kién thuong Anilin 1a chat long,
khong tan trong nudc. Cac amin thom khi dé trong khéng khi bi chuyén tir khbng mau thanh mau den vi bj
oxi hoa.
+ Cac amin déu doc. Cay thudc la chara amin rat doc 1a nicotin
- Tinh chat h6a hoc NX Amin c6 tinh bazo va c6 phan (ng thé & nhan thom cta anilin.
+ Tinh bazo
So sanh tinh bazo cua amin Amin mach hd > NH3 > amin thom

Céc amin ¢6 cling s6 nguyén tir C: amin bac 2 > amin bac 1

Dung dich amin tac dung dugc voi nudc, axit, dung dich mudi

1. CH3NH;, + H,0 <:) [CHgNHg]+ + OH"
2. CH3NH; + HCI —— CH3NH3Cl  (CH3NH; + CH;COOH ———> CH3COONH;3CH3)
(2CH3NH, + HyS0, —> (CHsNHs),S0,

. CH3NH;Cl + NaOH ——> NaCl + CH3NH; + H,O
. CeHsNH;, + HCI —— CgHsNH3Cl
. 3CH3NH; + 3H,0 + FeCl; ——> Fe(OH)3 + CH3NH3Cl

. CoHsNH, + HONO ——> C,HsOH + N, + H»0

. CeHsNH, + HONO + HCl —%5°C 5 CeHeN,'CI + 2H,0

. CoHsNH;, + CH3l —> C,HsNHCH; + HI

. CeHsNH, + 6H — 5 CHgNH, + 2H,0

Phan g thé & nhan thom cua anilin

10. CgHsNH, + 3Br, ——— 2,4,6- trlbromanllln (ket tua trang) + 3HBr

Cha y: Phenyl amoni clorua 1a mot mudi tan trong nudc (vi 1a mudi amoni)
benzylamin c6 luc bazo manh hon anilin, dung dich cta n6 lam quy tim héa xanh.
Dé rira 5ng nghiém chura anilin ta c6 thé dung dung dich HCI sau d6 rira lai bang nuéc.
Dé 1am giam mui tanh cua cé ¢ thé ding cac chét co axit nhu: gidm, chanh, mé, dura. ..

0 IN 1o o b W

[{e]
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I1. Amino axit

- Khai niém amino axit 1a hop chat hitu co tap chac, phan tir chira dong thai nhém amino (NH,) va nhém
cacboxyl (COOH).

- Cach viét CTCT cuia amino axit Viét CTCT ciia axit cacboxylic sau d6 thém nhom NH;
- Cach dat CT Amino axit
+ No, mach hé 1 nhém COOH, 1 nhém NH,
+ o —amino axit 1 nhom COOH, 1 nhom NH,
- 5 amino axit thuong gap la (néu tén, cong thurc)
+ H,N-CH,-COOH Gly, Glyxin, axit aminoaxetic, axit 2-aminoetanoic
+ H,N-CH(CHj3)-COOH Ala, Alanin, axit a-aminoproteinopionic, axit 2-aminoproteinopanoic
+ CH3CH(CH3)CH(NH,)COOH Val, valin, axit a-aminoisovaleric, axit 2-amino-3-metylbutanoic
+ HaN[CH3]s-CH(NH,)COOH Lys, Lysin, axit a,e-diaminocaproteinoic, axit 2,6-diaminocaproteinoic
+ HOOC-CH,-CH,-CH(NH2)-COOH Glu, Axit glutamic, axit a-aminoglutaric, axit 2-aminopentan-1,5-
dioic

- Tinh chét vat Ii phan ti amino axit c6 nhém cacboxyl (COOH) thé hién tinh axit va nhém amino (NH,) thé
hién tinh bazo nén thudng twong tac véi nhau tao ra ion ludng cuc. Do cac amino axit la nhitng hop chat c6
C4u tao ion ludng tinh nén & diéu kién thuong chdng I chét ran két tinh, twong ddi dé tan trong nudc (o vi
ngot) va cé nhiét d6 ndng chay cao.

11. H,N-CH,-COOH T———H3N*-CH,-COO"
- Tinh chat h6a hoc NX Cac amino axit c6 tinh ludng tinh, phan (ng este hda va phan tng tring ngung.
+ Tinh chat ludng tinh: tac dung voi dung dich axit, dung dich bazo va c6 kha ning lam d6i mau quy tim
12. H,N-CH,-COOH + HCI ———> CIH3N-CH,-COOH

2H,N-CH,-COOH + H,S0, —> (HOOC-CH,-NH3),S04
13. CIH3N-CH,-COOH + 2NaOH ——> H;N-CH,-COONa + NaCl + H,0

14. H;N-CH2-COOH + NaOH ——> HyN-CH>-COONa + H,0

15. HN-CH,-COONa + 2HClI ——> CIH3N-CH,-COOH + NaCl
+ Tinh axit — bazo ctia dung dich amino axit co CT: (H2N)xR(COOH),

++Dung dich amino axit lam quy hoa do khi x<y

++Dung dich amino axit lam quy héa xanh khi x>y

++Dung dich amino axit khéng lam quy d6i mau khi x=y
+ Phan tng riéng cua nhém COOH — phan ting este hoda:

KhiHCI
16. H,N-CH,-COOH + C,HsOH <':> H,N-CH,-COOC;,Hs + H,0O
+ Phan mg trung ngung 17. nH,N-[CH,]s-COOH SELSEIN (-NH-[CH_]5-CO-), + nH,0
AXit e-aminocaproteinoic policaproteinoamit

- Ung dung: Céc amino axit thién nhién (hau hét la cac a-amino axit) 1a nhitng hop chat co s& dé kién tao
nén cac loai proteinotein cua co thé song. Muoi mononatri cua axit glutamic dung lam gia vi thie an (mi
GO: Pham Duy Khdanh bién soan 8
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chinh — bot ngot). Axit glutamic Ia thudc hd tro than kinh, methionin 1a thuéc bé gan. Cac amino axit con 1a
nguyén liéu dé san xuit to.

18. HN-CH,-COOH + HNO; ——> HOCH,COOH + N, + H,0O

19. H,N-CH(CHa)-CO-NH-CH,-COOH + 2NaOH — 5 H,N-CH(CH3)COONa + H,NCH,COONa +
H,0

20. HoN-CH(CH3)-CO-NH-CH,-COOH + 2HCI —Y 5 CIH3N-CH(CH3)COOH + CIH;NCH,COOH
21. HaN-CH(CH3)-CO-NH-CH,-COOH —> Khdng phan ting
22. H,N-CH(CH3)-CO-NH-CH,-CO-NH-CH,-COOH ——> Hop chit mau tim

Chay:
H2NCH,COOCH; c6 tén goi la metyl amino axetat (este cua amino axit)
CH3COONH3CH;  c6 tén goi la metyl amoni axetat (mu6i amoni cua axit hitu co vai amin)

H,NCH,COONH, c6 tén goi 12 amoni amino axetat (mudi amoni cia amino axit)

H,NCH,COONHsCH;  ¢6 tén goi la metyl amoni amino axetat (mudi amoni caa amino axit vai amin)

I11. Peptit

- Peptit 12 hop chét chira tir 2-50 gbc o — amino axit lién két véi nhau bai cac lién két peptit.

- Lién két peptit 12 lién két —CO-NH- giira hai don vi a — amino axit.

- Nhdm —CO-NH- gitra hai don vi o — amino axit dugc goi la nhém peptit

- Nhitng phan tir chtra 2,3,4,... gbc a — amino axit duoc goi 1a di-, tri-, tetrapeptit. Nhiing phan tir peptit chtra
trén 10 gdc a — amino axit dugc goi 1a polipeptit. (tir 2-10 goi la oligopeptit)

VD: Ala-Gly-Val thi amino axit ¢au N 1a Ala, amino axit dau C 1a Val

=> Dang bai tap xac dinh sb cong thirc peptit thoa mén

(VD: Tir 2 a-amino axit ¢d thé tao thanh toi da 4 10ai dipeptit 1a. ... . c.ococeereevererereeeeeseeeeeeee e
6 2 loai dipeptit thuy phan thu dugC 2 @-amino aXxit [a .........ccooviiiiiicccce e
Tir 2 @-amino axit ¢6 thé tao thanh t6i da 8 10ai triPEPLit 14 ........cc.ovvveeveeeereveeeeee e,
c6 6 loai tripeptit thuy phan thu dwgC 2 @-amin0 AXIt ........cccovivieiieieieses s

- Tinh chét hoéa hoc

+ Phan @ng thuy phan: Peptit ¢d thé bi thay phan hoan toan thanh cic o — amino axit nho xdc tac axit hoac
bazo. Peptit ¢ thé thity phan khéng hoan toan thanh cac peptit ngan hon nhd axit, bazo hoic enzim dic biét
c6 tac dung xtc tac da hiéu va mot lién két peptit nao do.

+ Phan tng mau biure: Tir tripeptit tré 18n cd thé tac dung vai Cu(OH), tao hop chat mau tim.

I11. Protein

- Protein 1a nhiing polipeptit cao phan tir 6 phan tir khéi tir vai chuc nghin dén vai triéu.

- Phén loai

+ Protein don gian la loai protein khi thuy phan chi cho hdn hop cac a — amino axit. VD anbumin cua long
trang tring, fibroin cua to tam,.

+ Protein phuc tap la loai proteln dugc tao thanh tir protein don gian va thanh phan “phi proteinotein” nhu
nucleoproteinotei chira axit nucleic, lipoproteinotein chira chat béo...

- Cau trdc:

Tuwong tw nhu peptit, phan tir proteinotein dugc tao bdi nhidu gbe o —amino axit ndi véi nhau bang lién két
peptit, nhung phén tir I6n hon, phic tap hon, s6 gdc o — amino axit >50 goc Céc phéan tir protein khac nhau
khong nhitng bai cac gdc o — amino axit ma con bai s6 luong, trat ty Sap xep cua chung khac nhau. Vi vay
tir trén 20 o — amino axit tim thay trong thién nhién c6 thé tao ra mot sé rat Ion cac phan tir protein khac
nhau.

GO: Pham Duy Khdanh bién soan 9



Tai liéu én thi TIOPT Quée Gia nam 2020

- Tinh chét vat Ii:

Nhiéu proteinotein tan dugc trong nuéc tao thanh dung dich keo va bj dong tu lai khi dun néng hoic cho
thém axit, bazo hay mot sé mubi. (VD: vit chanh vao cdc sita tuoi sé thay von cuc...)

- Tinh chat héa hoc

+ Phan tng thuy phan: Tuong tu peptit protein cling bi thuy phan nho xuc tac axit, bazo hoac enzim sinh ra
cac chudi peptit va cudi cting thanh o — amino axit.

+ Phan tng mau biure: tac dung véi Cu(OH), tao thanh hop chat mau tim.

- Vai tro cua protein d6i véi su SOng

+ Thanh chinh cua té bao 1a nhan té bao va nguyén sinh chat déu duoc hinh thanh tir protein. Protein 1a co s&
tao nén sy séng, ¢ protein méi cé su SOng

+ Ve mit dinh dudng, protein 12 hop phan chinh trong thic an ctia nguoi va dong vat. Co thé dong vat khdng
thé tu tao nén protein ma phai chuyén héa protein trong thirc an thanh protein cia minh va déng thoi oxi hoa
dé lay nang luong cho hoat dong cua co thé.

D. POLIME (Chuwong 4)
I. Pai cwong vé polime

- Polime 12 nhitng hop chat c6 phan tir khi rat 16n do nhiéu don vi co s6 (goi 1a mat xich) lién két véi nhau
tao nén.

VD: NnCH;=CH, —*— (-CH,-CHy-)y
n 12 hé s6 polime hoa hay do polime hda
CH, = CH, c6 tén la etilen Ia monome
(-CH2-CHj3-),, cé tén la polietilen (PE) la polime
- Tén polime = poli + t€én monomer twong GnNg
Néu tén cuia monome gém hai cum tir tré 1én thi tén d6 duoc dit trong dau ngoic don
- Phan loai (mdi loai cho 1 dén 2 VD)
+ Theo ngudn gdc chia lam 3 loai d6 1a
++ Polime thién nhién (c6 san trong thién nhién) VD: Tinh bot, xenlulozo
++ Polime tong hop (do con ngudi tong hop) VD: PE, PVC

++ Polime ban tong hop (Polime thién nhién dugc ché bién mot phan) VD to visco, to axetat, cao su luu
hoa

+ Theo phuong phap diéu ché Polime tong hop chia lam 2 loai d6 1a
++ Polime trung hop VD: PE, PVC
++ Polime trung ngung VD: nilon — 6, nilon — 66
+ Theo dic diém cau tric chia 1am 3 loai do 1a
++ Polime mach khong nhanh (hau hét cac loai Polime) VD: PE, PVC
++ Polime mach ph&n nhanh VD: Amilopectin (cua tinh bot), glycogen (Chi c6 2 loai nay)

++ Polime mach mang khong gian VD: cao su luu hoa, nhua bakelit, nhya rezit. (Chi co 3 loai nay)

GO: Pham Duy Khdanh bién soan 10
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- Tinh chat vat Ii: Hau hét cac Polime Ia nhiing chét rin, khong bay hoi, khong c6 nhiét ¢6 néng chay xac
dinh ma néng chay & mot khoang nhiét d rong. Da s Polime khong tan trong cac dung méi théng thudng .
Nhiéu Polime c6 tinh chat dic biét nhu tinh déo, dan hdi, kéo thanh soi dai, bén, cach nhiét, cach dién.

- Tring hop 1a quéan trinh két hop nhiéu phan tir nho (monome) giéng nhau hay twong tu nhau thanh phan tu
I6n (polime).

+ Piéu kién can vé ciu tao cia monome tham gian phan tng tring hop phan tir phai c6 lién két boi hoac
vong kém bén c6 thé mo ra.

- Tring ngung 13 qua trinh két hop nhiéu phan tir nhé (monome) thanh phan tir 16n (polime) ddng thai giai
phéng nhitng phéan tir nho khac (VD H,0)

+ Piéu kién can vé ciu tao caa monome tham gia phan tng tring ngung c6 it nhat hai nhém chic ¢ kha
nang tham gia phan tng.

Il. VAT LIEU POLIME

1. Chat déo

- Chét déo 1a nhitng vat liéu polime c6 tinh déo

- Vat liéu compozit 1a vat liéu hdn hop gom it nhat hai thanh phan phan tan vao nhau ma khéng tan vao
nhau.

1. CH,=CH, —" > PE CF,=CF, — Teflon (diing chéng dinh cho chao)

2. CH;=CH-CH; —— pp

3. CH,=CHCl —"— pvC

4. CH,=C(CH3)COOCH; —— thiy tinh hitu co plexiglas

5.1 C¢HsOH du + HCHO L50C> Nhua novolac

5.2 CeHsOH + HCHO du — 25 Nhya rezol

5.3 Pun néng chay nhua rezol, sau d6 dé nguéi —> Nhura rezit

6. CH,=CH-C¢Hs —-—> PS

7. CHsCOOCH=CH, —" Poli (vinyl axetat) (PVA)

8. Poli (vinyl axetat) L_’t()) Poli (vinyl ancol)

CHsCOOCH=CH, — "5 pyA —NOHE o . CHOH), (poli vinyl ancol)

Chay: Nhya PPF (5.1, 5.2, 5.3) diéu ché bang phan ng tring ngung
2. To

- To 14 nhitng vat liéu Polime hinh soi dai va manh véi do bén nhat dinh.
- Phéan loai to: To chia lam hai loai
+ To thién nhién (sin c6 trong thién nhién) VD: Bong, len, to tam.
+ To hoa hoc (ché tao bang phuwong phap hoa hoc) chia lam hai nhom:
++ To tong hop (ché tao tir cac polime téng hop) VD nilon — 6, to caproteinon, to vinylic thé

++ To ban tong hop hay to nhan tao (xuat phat tir polime thién nhién nhung dugc ché bién bang phuong
phap hoa hoc) VD: To visco, to axetat

Chay: to c6 nhiéu nhém amit -CO-NH- trong phan tir 13 to poliamit VD: nilon — 6, nilon — 7, nilon — 6,6
To ¢6 nhieu nhom -COO- trong phan tir 1a to polieste VD to lapsan hay poli(etilen terephtalat)
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Hai loai to nay kém bén véi axit va kiém do cac nhoém chire ké trén tac dung duoc véi axit va kiém.

9. nH,;N-[CH,]s-COOH t—0> (-NH-[CH_]5-CO-), + nH,0 (to nilon-6, policaproamit)
AXit e-aminocaproic

10. nH;N-[CH,]¢-COOH t—o) (-NH-[CH_]6-CO-), + nH,0 (to nilon-7, to enang)

11. HoN-[CH3]e-NH2 + HOOC-[CH,],-COOH —" 5 To nilon — 6,6 hay poli (hexametylen adipamit)
12. CH,=CH-CN —th Poliacrilonitrin, tonitron, to olon

13. 0-HOOC-CgHs-COOH + HO-CH,-CH-OH —— To lapsan, poli(etilen terephtalat)

14. Caprolactam —— To capron (mét xich giéng to nilon-6)

Ud: To nilon - 6,6 ¢6 tinh dai, bén, mém mai, 6ng muot, it thim nudc, gidt mau kho, nhung kém bén voi
nhiét, véi axit va kiém. To nilon — 6,6 cling nhu nhiéu loai to poliamit khac dung dé dét vai may mic, vai 16t
sam 16p xe, dét bit tat, bén lam day cap, day du, dan ludi.

To nitron dai, bén vai nhiét va giir nhiét tot, nén duoc dung dé dét vai may quan 40 &m hoac bén thanh soi
“len” dan ao rét.

3. Caosu

- Cao su 12 loai vat liéu polime c6 tinh dan hdi.
- Phan loai: cao su chia Iam hai loai 14 cao su thién nhién va cao su tong hop

+ Cao su thién nhién la polime cua isoproteinen — CsHg véi n:1500-15000
CTCT (-CH,-CH(CH3)=CH-CHy),

+ Tinh chat va ung dung: cao su thién nhién c6 tinh dan hdi, khéng dan nhiét va dién, khdng tham khi va
nudc, khong tan trong nudc, etanol, axeton... nhung tan trong xang, benzen.

Do c6 lién két doi trong phan tir nén c6 thé tham gia phan @ng cong H,, HCI, Cl,... khi tac dung véi luu
huynh cho cao su luu hoéa cé tinh dan hoi, chiu nhiét, 1au mon, kho tan trong cac dung méi cao hon cao su
thuong.

+ Cao su téng hop 12 loai vat liéu polime tuong tu cao su thién nhién, thuong duoc diéu ché tir cac ankadien
bang phan ng trang hop.

Cao su buna duoc san xuét tir buta-1,3-dien
Cao su buna-S thu dugc khi dong tring hop Buta-1,3-dien + stiren

Cao subuna-N thu duoc khi dong tring hop Buta-1,3-dien + acrilonitrin

15. Buta-1,3-dien —"M 5 Cao su buna

16. Buta-1,3-dien + stiren — thNa o Cao subuna-S

17. Buta-1,3-dien + acrilonitrin —-=~ 5 Cao su buna-N
18. Cao su thién nhién + S — Cao su luu hoa

TAI LIEU TRA CUU MON HOA HOC
*Mudi amoni

Hop chit hitu co X (chta C, H, O, N) tac dung véi NaOH tao thanh khi 1am xanh quy tim am => X
la mudi amoni

-X ¢6 3, 6, 9 nguyén tir O => X 1a mudi amoni cua axit vo co (HNOs, H,CO3)

- O3N + RNH3HCO3
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- O3N7 + RNH3NO3
RNH, NH,
¥ co, R co,
RNH, NH,
+ HoN-R-NH3HCO3

-X ¢6 2, 4, 6 nguyén tir O => X 1a mudi amoni cua axit hitu co (RCOOH, H,N-R-COOH)

-O2N + RCOONHj3R' (dong phan H,N-RCOOH, HoN-R-COOR' — hai dong phan nay khdng
tao khi 1am xanh quy tim am)

- O2N2 + HoN-R-COONH;R!
+ RCOONHj3-R'-NH,

COONH COONH COONH
_O4N2+R< R R 3>R, R< >

COONH,R,” R,COONH, COONH,
+ R{COONH;-R,-COONH3R3

Chu y: Mudi RNH3HCO; khi tac dung véi NaOH tao thanh NaHCO; sau d6 NaHCOs tac dung tiép véi
NaOH tao thanh san pham cubi cung 1a Na,COs.

*C4c chat (hiru co) tac dung véi dung dich NaOH
- Axit (v0 co, hitu co, amino axit)

- este

- Phenol

- dan xuét halogen

- Peptit, proteinotein (phan tng thay phan)

- Cac mudi amoni vé ¢o - hitu co nhu NH4Cl, CH3COONH,, CH3NH;Cl, CIHzN-CH,-COOH.... ., Cac oxit
axit (CO,, SO,, Cr0Os...) va oxit ludng tinh (Cr,03, Al;,03, ZnO...), cac dung dich mubi kim loai...

ChU y: +Glucozo va fructozo chuyén hoa qua lai trong méi trudng Kiém nhung khong dugc coi la ¢ phan
ung vai dung dich NaOH

+Mudi cachoxylat R(COONa), tac dung voi NaOH ¢ trang thai ran - phan tng vai toi xat - khong tac dung
véi dung dich NaOH)

+Trong cac oxit axit thuong gap tac dung véi dd NaOH cé Cr,03, SiO, tac dung vai NaOH dac nong hoac
néng chay, cac oxit con lai nhu SO, CO,, NO,... c6 thé tac dung véi dung dich NaOH lodng

* C4c chat tac dung véi dd nuéc Brom

- Céc hche c6 C=C, C=C

- Cac hche ¢6 nhém CHO (andehit, HCOOX nhu HCOOH, HCOOR', HCOONa...)
- Phenol, anilin

- Dung dich mubi Fe**, Cr®*, Cr** (méi trudng bazo)

Cha y: + hehe ¢6 lién két C=0 (nhu -COOH, -CO0-) khéng tac dung véi dd nude brom
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+hchc ¢6 nhdm CHO phai tac dung véi Bry/H,0 (do c6 su tham gia cua H,O trong phan tng), khdng tac
dung vaéi Br,/CCl,.

+Benzen va dong ding khong tac dung véi dd Br, ma tac dung véi Br, khan, c6 xGc tac bot Fe.

+ Céc xicloankan c6 vong 3 canh ciing tac dung véi dd Br, (nhung nam trong chwong trinh giam tai)
* C4c chat tac dung véi dd AgNO3/NH;

- Céc hche ¢6 nhém CHO (andehit, HCOOX nhu HCOOH, HCOOR', HCOONa...)

- Céac hche ¢6 nhom CH=C-

Cha y: +hche ¢6 nhém CHO tac dung véi dd AgNOs/NH; tao thanh két tua Ag nén duoc goi la phan wng
trang bac.

+hche ¢6 nhém CH = C —tac dung véi dd AgNO3/NHj3 tao thanh két tia vang AgC =C —R va khong duoc
goi la phan ung tréng bac.

+Hchc HC =C —~CHO tac dung véi dd AgNOs/NHj3 tao thanh két taa Ag va AgC =C —~COONH, .
* C4c chat tac dung véi Cu(OH);,

- Axit (v0 co va hitu co)

- Hop chat ¢6 nhiéu nhém -OH ancol ké nhau (tao thanh dung dich xanh lam)

- Hop chat ¢6 nhém -CHO tac dung & diéu kién dun néng (tao két taa do gach)

- T tripeptit tré 18n va proteinotein (phan ing mau biure - tao hop chat mau tim)

* C4c chat tac dung véi dung dich HCI

+ Este, chét béo, peptit, proteinotein (phan ang thay phan)

+ Mubi caa axit yéu hon nhu Na,COs, CsHsONa, RCOONa, H,N-CH,-COONa (axit manh day axit yéu
hon)

+ Amin, amino axit

+ C4c chét co lién két m (phan tng cong HX, can ¢ xUc tac — nhiét do thich hop
+ Vo6 co nhu hidroxit kim loai, oxit bazo, oxit ludng tinh, kim loai truéc H ...

* C4c chat c6 tinh chat lwong tinh

- Oxit, hidroxit ludng tinh (caa Al, Zn, crom (III)...)

- Muéi axit caa axit yéu (NaHCO3, NaH,PO,, Na,HPO,...)

- Mudi amoni cuaa axit yéu (axit H,COs, H3PO4, RCOOH, HoN-R-COOH,...)

- Hche khac nhu aminoaxit. ..

Chu y: + Al, Zn, Fe(NO3); c6 thé tac dung véi dung dich NaOH va HCI nhung khéng dugc coi 1a ludng tinh
vi ban chit cac phan tng 1a phan @ng oxi hda — khtr, khdng phai su cho nhan proteinoton (H*). Tuong tu Véi
AgNO; khong dugc coi 1 hop chét ludng tinh.

+ Xét c4c chat tac dung véi dd NaOH, HCI ngoai cac chat ludng tinh ké trén con cac chat nhu Al
Zn, Fe(NOs),, AgNQ3, este, peptit — protein...
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E. PAI CUONG VE KIM LOAI

. Vi tri ciia Kim loai trong BTH va ciu tao cia kim loai

- Trong BTH, kim loai nam ¢:

+ Nhom 1A (trir H), nhdm 1A, I1IA (trir B) va mot phan cac nhém IVA, VA, VIA

+ Céc nhém B (IB-VI1IB)

+ Hai ho La va Ac

- Nguyén tir ciia hau hét cac nguyén tb kim loai déu co it electron 16p ngoai ciing (1, 2, hoic 3e)

- O nhiét do thuong, trir thay ngan ¢ thé long, con cac kim loai khac & thé ran va c6 ciu tao tinh thé. Trong
tinh thé kim loai nguyén tir va ion im loai nim & nhiing ndt caa mang tinh thé. Cac electron héa tri lién két
yéu véi hat nhan nén dé tach khoi nguyén tir va chuyén dong tu do trong mang tinh thé.

- C6 3 kiéu mang tinh thé phd bién 1a: Luc phuong, 1ap phuong tim dién, lap phuong tam khdi.

- Lién két kim loai 1a lién két dugc hinh thanh gitra cac nguyén tir va ion kim loai trong mang tinh thé do su
tham gia cua céc electron ty do.

I1. Tinh chit caa kim loai — day dién hoa cia kim loai

1. O diéu kién thuong, cac kim loai déu ¢ trang thai ran (trir Hg) c6 tevl chung la: Tinh déo, tinh dan dién,
dan nhiét va c6 anh kim.

- Tinh chdt vat Ii chung cua kim loai gay nén bai su c6 mat cua cac electron tu do trong mang tinh thé kim
loal.

- P dan dién cua cac kim loai Ag > Cu > Au > Al > Fe
- Tinh déo: Déo nhit 1a Au

Khoéng chi cac e ty do trong tinh thé kim loai, ma dic diém cau tric mang tinh thé kim loai, ban kinh nguyén
tur cling anh hudng dén tinh chat vat li caa kim loai.

+ Khéi luong riéng: nho nhat 13 Li --- 16n nhit 1a Os
+ Nhiét d6 néng chay: Thap nhat 1a Hg --- Cao nhat 1a W
+ P06 cng: Mém nhit 1a K, Rb, Cs cing nhit & Cr (c6 thé cat duoc kinh)

2. Tinh chat hda hoc: NX Trong mét chu ki, nguyén tir cia cac nguyén té kim loai ¢6 ban kinh tuong ddi 16n
hon va dién tich hat nhan nho hon so vai phi kim, sé electron héa tri it, luc lién két voi hat nhan caa nhiing
electron nay tuong ddi yéu nén ching dé tach khoi nguyén tir. Vi vy tinh chat hda hoc chung cua kim loai 1a
tinh khu.

Quaé trinh oxi héa: M ——> M™ +ne

- Tac dung véi phi kim (viét 3 pthh véi Cly, Op, S)

- Tac dung véi dung dich axit

+ Vai dung dich HCI, H,SO,4 lodng; cac kim loai tac dung dugc: Trudc H trong day hoat dong hoa hoc cua
kim loal.

+ Vi dung dich HNO3, H,SO4 dac; cac kim loai tac dung dugc: Trir Au, Pt

(Al, Cr, Fe thu dong véi HNO3 dac, ngudi, H,SO,4 dac, nguoi)
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- Tac dung véi nuéc; cac kim loai tac dung véi nuéc & diéu kién thuong: kim loai nhom 1A, 1A trir Be, Mg

- T4c dung véi dung dich mudi: Kim loai tac dung dugc véi nudc & didu kién thuong s& khir nude trude.
Kim loai khéng tac dung véi nudce ¢ dieu Kién thuong sé€ khur ion kim loai yéu hon.

VD: Fe + dung dich CuSOg4; Na + dung dich CuSQO,
3. Day dién hoda cua kim loai

- Cap oxi héa khur cua kim loai la dang oxi hoa va dang khir cia cung mét nguyén t5 kim loai.

- Cho phwong trinh ion rut gon: Cu + 2Ag" ——> Cu®* + 2Ag
Tir phuong trinh suy ra dwoc: V& tinh khir thi Cu > Ag
V& tinh oxi héa thi Ag* > Cu®*
- Day dién hoa cua kim loai:
+ D&y hoat dong hoa hoc cua kim loai: (Khi Ba Can Nam May Ao Zap Sat Nén Sang Pho Hoi Cira Hang A
Phi Au)
(yéu cau nh¢ day du 24 cap)
MGt 6 cdp thirong gép
Mg — Al — Zn -- Fe**/Fe — Ni —Sn — Pb — 2H*/H,—Cu?*/Cu — Fe**/Fe** — Ag*/Ag — H*, NO3z/spk, H,0
Cha y: Kim loai khong thé hién tinh oxi hoa
1. Hop kim
- Hop kim 1a vat liéu kim loai c6 chira mét kim loai co ban va mot s kim loai hoac phi kim khac.

- Tinh chat: So véi cac kim loai thanh phan thi hop kim thudng ctng hon (gion hon), ¢6 nhiét dd néng chay
thap hon va d¢ dan dién thip hon.

IV. Sy an mon kim loai

- Syr an mon kim loai 12 sy phéa hay kim loai hoic hop kim do tac dung cuia cac chit trong méi trudng xung
quanh. Do 1a mot qua trinh hda hoc hoac dién hoa trong do kim loai bi oxi hoa thanh ion duong

M ——> M™ +ne

- An mon hoéa hoc 12 qué trinh oxi hda — khir, trong d6 cac electron ctia kim loai dugc chuyén truc tiép dén
cac chat trong moi truong.

VD: Céc chi tiét bang kim loai cua may mdc dung trong nha may héa chat, nhirng thiét bi caa 10 dbt, ndi hoi.
Nhiét do cang cao, kim loai bi an mon cang nhanh.

- An mon dién héa hoc 1a qua trinh oxi hoa khir, trong d6 kim loai bi an mon do tac dung cua dung dich chat
dién li tao nén dong electron chuyén doi tir cuc am dén cuc duong.

+ Diéu kién caa dn mon dién hoa hoc (3 diéu kién):
++ Cac dién cuc phai khac nhau vé ban chat, 2 kim loai hoc 1 kim loai — 1 phi kim
++ Céc dién cuc phai tiép xuc truc tiép hoic gian tiép voi nhau qua day dan
++ Cac dién cuc cung tiép xuc véi mot dung dich chat dién i.

+ Dic diém cua dn mon dién héa hoc
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++ Kim loai manh 1a Anot — cuc am bi dn mon va kim loai yéu 1a Catot — cuc duong va dugc bao vé.
++ Tdc d6 an mon xay ra nhanh (& TN: Bot khi thoat ra & ca thanh Zn va thanh Cu)
++ Co phat sinh dong dién

VD vé in mon dién hoa hoc: Nhing thanh Zn va Cu (ban dau khong tiép xdc voi nhau sau d6 ndi véi nhau
qua day dan cho di qua mét dién ké) vao cdc dung dung dich H,SO4 lodng. Quan sat thiy: trude khi ndi, bot
khi thoét ra & thanh Zn, thanh Zn bi dn mon cham. Sau khi ndi bot khi thoat ra & ca 2 thanh Zn va Cu, thanh
Zn bi an mon nhanh, kim dién ké quay.

Giai thich: O vat hinh thanh pin dién hoa:
+ Cuc &m (anot) & kim loai Zn Xay ra qua trinh oxi héa Zn:  Zn ——> Zn*" + 2e

+

+ Cyc duong (catot) 1a kim loai Cu Xay ra qua trinh khit H:  2H" + 26 —— H;

Pthh cua pin dién héa Zn +2H* —— Zn*" + H,
An mon dién hoa hoc hop kim cua sat (gang) trong khdng khi am

Trong khong khi am, trén bé mat caa gang luén c6 mot 16p nuéc rat mong da hoa tan O, va CO, trong khi
quyén. Tao thanh mét dung dich chit dién li. Gang cé thanh phan chinh 12 sét va cacbon cling tiép xdc véi
dung dich d6 tao nén vé s pin rat nho:

Cuc Anot (-) |4 Fe xay ra qua trinh oxi hoa Fe: Fe ——> Fe®" + 2e

Cuc Catot (+) la C xay ra qué trinh khir: 1/20, + H,0 + 2e ——> 20H"

lon Fe** tan vao dung dich chét dién li c6 hoa tan khi O,. Tai ddy ion Fe®* tiép tuc bi oxi hoa dudi tac dung
cua ion OH" tao ra gi sat cd thanh phan cha yéu la Fe,O3.nH,0.

Van dung: Néu hién twong xay ra, giai thich trong 2 truong hop: TH1 khi cho 14 sit vao dung dich H,SO4
lo&ing va TH2 cho 14 sat vao dung dich H,SO, lodng c6 cho thém vai giot dung dich CuSO,

TH1 xay ra an mon hoa hoc — bot khi thoat ra cham. TH2 xay ra an mon dién hoa hoc — bot khi thoat ra
nhanh do Fe khtr Cu?* trong dung dich tao thanh Cu bam trén 14 sét tao thanh hé 2 kim loai nhiing trong dd
H,SO, 1a chat dién li manh.

- Chong an mon kim loai

+ Phuong phap bao vé bé mat: Ding nhiing chat bén viing ddi vi moi truong nhu son, ma trang men. .. dé
pht mat ngoai nhitng do vat bang kim loai.

+ Phuong phap dién hoa: Dung kim loai manh dé bao vé kim loai yéu. VD dé bao vé vo tau bién bang thép
ngudi ta gin mat ngoai ciia vo tau nhitng khdi kém dé bao vé vo tau (Zn bi an mon dién hoa hoc trudc)

V. Piéu ché kim loai

- Nguyén tic: Khir ion kim loai thanh nguyén tir.

Quaé trinh M™ +ne ——> M

1. Phuong phép nhiét luyén

- Dung chat khir nhu CO, Hy, Al, C khtr oxit kim loai thanh kim loai tu do.

- Piéu ché cac kim loai sau Al
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- Piéu ché & trong CN

o] I LT LT Lo SRR
2. Phuong phap thuy luyén

- Dung chat khir 1a kim loai manh hon khir ion kim loai yéu trong dung dich chét dién li.
- Biéu ché cac kim loai sau Al

- Piéu ché ¢ trong PTN

Pthh minh hoa

3. Phuong phap dién phan dung dich

- DuNng chét khir 1 dong dién mot chiéu khtr ion kim loai trong dung dich chat dién li

- Biéu ché cac kim loai sau Al

- Piéu ché & trong CN

PN NN N0A CUC T —— s et e et e e e s e et e e e e e s e s e e e e s e e s ees e eeneees
CUSO4 ooeeeeeeeeeee, ettt
CU(N03)2 .................. ﬂd—) ............................................................................................

3. Phuong phap dién ph&n nong chay
- Dung chét khir 1a dong dién maot chiéu khtr ion kim loai trong chat dién li néng chay.
- Piéu ché tat ca cac kim loai => thuong 1a diéu ché Al va kim loai truge Al

- Piéu ché & trong CN

PN NN N0A NACT — s oo e e et e e e ee e e e et ee e e s e e s e e e s e e s e s e e es e ees e eeneees
NAOH 0 s e
R e Z- Z Y een Alt
* Cong thuc tinh khoi lugng chat (gam) thu dugc ¢ dién cuc m = F
n.

Trong d6: A 1a khéi lugng mol nguyén tir caa chat thu dugc & dién cuc

n 14 s6 electron trao doi
I 1a cuong d6 dong dién (A)
t 1a thoi gian dién phan (s)
F hing s6 Faraday = 96.500
1.11 CAC PHAN UNG QUAN TRONG LIEN QUAN PEN PAI CUONG KIM LOAI
1. 2R + 2nHCI — 2RCI, + nH,
2. 2R + nH,SO, — Rz(SO4)n + nH,
3. R+ HNO3; — R(NO3), + spk (NO2, NO, N,O, N,, NH4NO3) + H,0
4. 2R + 2nH,0 — 2R(OH), + nH,
5. Fe + CuSO4 — FeSO4 + Cu
6. Na + dd CuSO,4: Na + H,O — NaOH + % H, CuSQ,4 + 2NaOH — Cu(OH); + Na,S0O,
7.Fe + 2Fe** — 3Fe®
8. Cu + 2Fe** — Cu**+ 2Fe**
9. Ag" + Fe** — Fe*" + Ag
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10. L& Fe + dd H,SO4 lodng c6 cho thém vai giot dd CuSO, — Fe-Cu dn mon dién hda hoc

CO CO,
CuO H, Cu |H,O
11. + —> +
Fe,O, [Al Fe |ALQO,
C CO,
CO
MgO H2 ©
12. + —> khdng phan tng
ALO, |Al
C
dpnc

13. NaCl ———— Na + 1/2Cl,

14. Al,O; — 2 5 2A] + 3/20,

15. 2NaOH —% 3 2Na + H,0 + 1/20,

16. CuCl, — 2% 5 cu+Cl,

17. CuSO, + H,0 — %4 5 ¢y + H,S0, + 1/20,

18. Cu(NO3); + H,0 — 25 Cu + 2HNO; + 1/20,
Cha y:

+ Kim loai khdng thé hién tinh oxi hoa

+ Khi cho kim loai t&c dung v&i nudc non- = 2np;,

F. KIM LOAI KIEM - KIM LOAI KIEM THO - NHOM

I. KIM LOAI KIEM VA HQP CHAT QUAN TRONG CUA KIM LOAI KIEM
1. Kim loai kiém

- Gom cac nguyén té: Li, Na, K, Rb, Cs va [Fr]

- C4u hinh e chung: ns*

- Sb oxi héa: 0, +1

- Tinh chét vat Ii: Cac kim loai kiém c¢6 mau tring bac va cé &nh kim, dan dién tét, nhiét do néng chay va
nhiét do sbi thap, khdi lugng riéng nho, doc cing thap.

Bao quan kim loai kiém: Ngam chim trong dau hoa.
- Kiéu mang tinh thé: Lap phuong tam khdi.
- Tinh chat hda hoc NX: Tinh khtr rit manh. Tac dung véi phi kim, dd axit, nuéc, dung dich mudi.

Tir Li dén Cs phan ung véi nude ngdy cang manh liét: Na bi néng chay va chay trén mat nuée, K tu bung
chéay, Rb va Cs phan tng manh liét khi tiép xtc véi nuéc.

- Piéu ché: bién phan ndng chay mudi halogenua caa kim loai kiém

- Ung dung: Dung dé ché tao hop kim cd nhiét do nong chay thap VD: Hop kim Na-K c6 nhiét d6 néng chay
la 70°C duing 1am chét trao di nhiét trong 16 phan ung hat nhan.
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Hop kim Li-Al siéu nhe dugc dung trong ki thuat hang khong.
Cs duoc dung l1am té bao quang dién.
- Trang thai ty nhién: Cac kim loai kiém trong tu nhién chi ton tai é trang thai hep chat.
2. Mot sé hop chat quan trong cua kim loai kiém
- Natri hidroxit (NaOH — 40u)

+ tcvl NaOH hay xut an da 1a chat ran, khdng mau, dé& néng chay, hit &m manh (d& chay rira), tan nhiéu
trong nudc va téa mot lugng nhiét Ion.

+ Tchh NaOH la mét bazo manh, khi tan trong nué¢c phan li hoan toan thanh ion.
NaOH téac dung véi axit, oxit axit (COy, SO;...), dung dich mudi (CuSOy, FeCls...)

+ Ud NaOH Ia héa chat quan trong, dung tha hai sau axit sunfuric. NaOH dugc dung dé nau xa phong, ché
pham nhudm, to nhén tao, tinh ché quang trong luyén nhém, ché bién dau mo...

- Natri hidrocacbonat (NaHCOj3 — 84u)

+ Tcvl NaHCOs3 1a chat ran mau trang, it tan trong nudc

+ Tchh NaHCO; la chit ludng tinh va kém bén nhiét.

+ Ud: NaHCO3; ding trong CN duoc pham (ché thudc chira dau da day...), CN thuc pham (1am bét ng...)
- Natri cacbonat (Na,CO3 — 106u)

+ Tevl Na,COs 1a chat ran mau trang, tan nhiéu trong nugc. O nhiét do thuong ton tai & dang mudi ngam
nu6c Nap,C0O3.10H,0, & nhiét @6 cao mudi nay mat nudc tao thanh Na,CO3 khan.

+ Tchh Na,COj3 la mudi cua axit yéu tac dung duoc véi axit (CO.+H,0, HCI, H,SO,4, CH3COOH...) dung
dich mubi (Ba**, Ca®*, AI**, Fe**..))

+ Ud NayCOs la hoa chit quan trong trong CN thuy tinh, bot giat, pham nhuom, gidy, soi. ..

- Kali nitrat (KNO3z — 101u)

+ Tcvl KNO; la nhiing tinh thé khdng mau, bén trong khong khi, tan nhiéu trong nuéc.

+ Tchh KNOs 12 mudi cua axit manh, kém bén nhiét

+Ud: KNOj3 duge dung 1am phéan bén (phan dam, phan kali), ché tao thudc nd (thude nd den KNO3+S+C)
Chu y: Dung dich NaHCO; va Na,COs déu lam quy tim hoa xanh.

. 2Na + 1/20, —% 5 Na,O (Na;O + H,0 — 2NaOH)

1

2.2Na+ O, t—o) Na,O, (NaQOQ + H,0 — 2NaOH + 1/202)

3. Na + H,O0 — NaOH + 1/2H,

4. Na + dd CuSO4: Na + H,O — NaOH + %2 H, CuSO4 + 2NaOH — Cu(OH), + Na,S0O,4
5. Na + HCI — NaCl + 1/2H,
6
7
8
9
1

.NaCl —%* 5 Na + 1/2Cl,

. NaOH + CO, — NaHCO;

. 2NaOH + CO, — Na,CO3

. NaHCO3 + HCI — NaCl + CO; + H,0O

0. NaHCO3; + NaOH — Na,CO3 + H,0O 10a. NaHCO3; + Ca(OH); (du) — CaCO3; + NaOH + H,0
10b. 2NaHCOj3 (du) + Ca(OH),; — CaCOj3 + Na,CO3 + 2H,0
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11. 2NaHCO; —“—> Na,CO3 + CO, + H,0
12. KNO; — 5 KNO, + 1/20,

13. 2KNO;3 + S + 3C —"— K;S + N, +3CO; o
I1. Kim loai kiém tho va hgp chat quan trong caa kim loai kiem tho

1. Kim loai kiém thd

- Gom céc nguyén t6 Be, Mg, Ca, Sr, Ba va [Ra]
- CAu hinh e chung ns?

- S6 oxi hoa 0, +2

- Tinh chat vat Ii: Cac KLKT c6 mau trang bac, c6 thé dat mong. Nhiét do sdi va nhiét &6 néng chay cao hon
kim loai kiém (thap hon cac kim loai khac). Khbi lwong riéng twong d6i nho. P9 cimg cao hon kim loai
kiém nhung kém cac kim loai khéc.

- Kiéu mang tinh thé Be, Mg: Luc phuong; Ca, Sr: Lap phuong tam dién; Ba: Lap phuong tam khoi.

- Tinh chat héa hoc NX: Cac KLKT c6 tinh khir manh. Tac dung véi phi kim, dd axit, nuéc, dung dich mudi.
2. Mot sé hop chat quan trong cua canxi

- Canxi hidroxit (Ca(OH), — 74u)

+ Tevl: Ca(OH); con goi la voi toi 1a chat ran, mau trang, it tan trong nudc. Nudc voi trong 1a dung dich
Ca(OH),

+ Tchh: Ca(OH), 1a mot bazo manh tac dung duoc véi axit, oxit axit (COz, SO;...), dung dich mudi (CuSOs,,
FeCls.. 2)

+ Ud: Ca(OH); 1a mot bazo manh, ré tién nén duoc sir dung rong rai trong nhiéu nganh cong nghiép nhu san
xuat NHs, CaOCl, (clorua v6i), 1am vat liéu xay dung.

- Canxi cacbonat (CaCOj3 — 100u)
+ Tcvl CaCOj la chat ran mau trang, khong tan trong nurdc.
+ Tchh: CaCO; la mubi cua axit yéu tac dung dugc véi axit (CO,+H,0, HCI, H,S04, CH3COOH...)
CaCO;3; + CO; + HO ——= Ca(HCOs3); (phan ung giai thich sy tao thanh thach nhii trong hang dong
nui dé voi, can trong am nudc...)

+ TTTN: Trong tu nhién CaCOs ton tai ¢ dang da voi, da hoa, da phan va Ia thanh phan chinh cua vé va mai
cua cac loai oc, so, hén, muec,...

+ Ud CaCOs; trong da voi lam vat liéu xay dung, san XUét voi, xi mang, thuy tinh... P4 hoa dung dé tac
tugng trong cong trinh mi thuat.. P4 phan dung dé nghién thanh bdt min 1am phu gia cua thudc danh rang. ..

- Canxi sunfat (CaSO,4 — 136u)
Trong tu nhién, canxi sunfat ton tai dudi dang mudi ngam nuéc CaS04.2H,0 goi 14 thach cao séng.
Khi dun nong (160°C) thach cao séng méat mot phan nudc bién thanh thach cao nung CaSO..H,0

Khi nung thach cao séng & nhiét do cao (350°C) thu duoc thach cao khan CaSO,.
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Ud: Khi nghién clanke, ngudi ta tron thém 5-10% thach cao dé diéu chinh téc do dong cung cua xi mang.
Thach cao nung con dung dé ning twong, duc khudn va bé bot khi giy xuong.

3. Nudc cung
- Nuéc cing |a nudc chira nhiéu ion Ca?* va Mg

- Nudc c6 tinh cang tam thoi 1a nwéc cieng chia ion HCOs (gay nén bai cac mudi Ca(HCOs), va
Mg(HCO3),)

- Nuéc c6 tinh cing vinh ciru 14 12 nwéc cing chia ion CI, SO4% (gay nén boi cac mudi sunfat, clorua cua
canxi va magie)

- Nudc c6 tinh cang toan phan & nwéc cieng bao gom ca tinh cing tam thai va tinh cing vinh ctiu
- Tac hai cua nudc cang

+ Trong doi séng: Lam giam tac dung cua xa phong, gay hai quan 4o; 1am giam huong vi cia cheé; khi niu
an bang nudc cing lam thyc pham lau chin va giam mui vi.

+ Trong cong nghlep Pun nudc cang lau ngay trong noéi hoi, noi s& bi phit mot 16p can, gay ton nhién ligu
va 6 thé gay nd; dng nude dan nude cing lau ngay bi dong can, 1am giam luu lugng nudc.

- Nguyén tic 1am mém nuéc cieng 1am giam ndng d6 cua cac ion Ca**, Mg?* trong nuéc cing.
- Phuong phép két tua
+ Pun s6i nudc ¢d tinh cieng tam thoi, loai bo két tua thu dwgc nudc mém.
+ Thém mot lugng du NaOH (KOH) hoac mét luong vira da Ca(OH); vao nudc ¢é tinh cieng tam thoi.
+ Dung Na;COs hoiac NasPO,4 1am mém (tt ca cac loai) nude cing.
- Phuong phap trao ddi ion: Dung r]hfrng vat liéu v6 co hoic hitu co ¢6 kha ning trao d6i mot s6 ion. Nhu
vat liéu polime c6 kha nang trao doi ion, goi chung la nhya cationit hodc vat liéu vo co nhu zeolit ¢6 kha
néngNhép thy céc ion Ca?*, Mg®* dé 1am mém nud6c cing. Phuong phap nay c6 thé 1am giam ca do cimg vinh
ctru lan d6 cieng tam thoi ctia nudc cang.
- Nhan biét ion Ca®*, Mg®*: + Thudc thi: dd COs*
+ Hién tuong: C6 két tua, tan duoc khi suc khi CO, du
+ Pthh: Ca®* + CO3* — CaCOs
CaCOj; + CO, + H,0 — Ca(HCO3); (tan)

* Kim loai kidm thé  14. Mg + Cl, —“—> MgCl,

15. Mg + 2HCI — MgCl, + H,

16. 4Mg + 10HNO;3 (lodng) — 4Mg(NO3), + NHsNO3 + 3H,0
17. 4Mg + 5H,S04 (dﬁC) —> 4MgSO4 + H,S + 4H,0

18. Be, Mg + H,O — khong phan tng

19. Ca+ 2H,0 —> Ca(OH)z + H,

20. Ca(OH); (du) + CO, — CaCO3 + H,0O

21. Ca(OH), + 2CO; (du) —> Ca(HCOs), (tan)

22. Suc tir tir dén du CO, vao dd Ca(OH),

CO, + Ca(OH)z — CaCO3 + H,O

23. Ca(HCO3), (dd) — % 5 CO, + H,0 + CaCO;, (1am mém nudc ciang tam thoi bang cach dun sbi nude)
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24.CaCO; —"— Ca0 + CO,

25. Lam mém nuéc cang tam thoi bang NaOH
Ca(HCO3); + 2NaOH du — CaCOj3 + Na,CO3 + H,O
Ca(HCO3),; du + NaOH — CaCO3; + NaHCO3; + H,0O

26. Lam mém nuéc cang tam thoi bang Ca(OH), vira du
C&(HCOg)z + Ca(OH)z —> 2CaCO0O3; + 2H,0

27. Lam mém nuéc cing cing tam thoi va vinh ciru bang Na;COs, NasPOy
Ca(HC03)2 + Na,CO3; — CaCO3; + NaHCO3 + H,0
CaS0O4 + Na,CO3 — CaCO3 + Nay,SO4
CaCl, + Na,CO; — CaCO; + 2NacCl

I11. Nhdm va hep chét caa nhém

1. Nhém
- Vi trf, cAu hinh, s6 oxi héa: 6 13, ck 3, nhém I11A. C.h.e 1s*2s%2p?3s?3p*. S6 oxi héa: 0, +3.

- Tinh chat vat i Nhém la kim loai mau trang bac, khd mém, dé kéo soi, d& dat mong. Nhdm 1a kim loai nhe,
dan dién tot, dan nhiét tot.

- Tinh chat hoa hoc: NX: Nhém 1a kim loai c6 tinh khir manh, chi sau kim loai kiém va kiém tho.
+ Tac dung voi 1-phi kim, 2-dung dich axit, 3- dd mudi, 4-nudc, 5-oxit kim loai, 6-dung dich kiém.

++ Nhoém bi thy dong bai dung dich HNO3 dic ngudi va H,SO, dic ngudi nén cé thé ding thung nhém dé
chuyén ch¢ cac axit nay.

++ Nhom khir duoc oxit caa kim loai yéu hon thanh kim loai. Ung dung: hdn hop Al va oxit sit goi 12 hdn
hop tecmit ding dé han duong ray.

++ Néu phé bo I6p oxit trén bé mat hodc & trang thai hdn héng (hop kim Al-Hg) thi nhém tac dung véi nude
& diéu kién thuong. Trong thuc té nhém khéng tac dung voi nudc, du & nhiét do cao vi trén bé mit cia nhom
dugc pha mot 16p Al,Os3 rat mong, bén va min, khong cho nuéc va khi thim qua.

++ Téc dung véi dung dich kiém: Lép oxit bao vé Al,Os3 bi hoan tan trong NaOH, sau d6 nhom s& tac dung
v6i nuoc (Al + 3H,0 — AI(OH); + 3/2H,) AI(OH); tac dung tiép véi dung dich kiém. Do d6 c6 thé viét
gop nhu pthh (33)

* Mudi NaAlO; 1a muéi caa axit yéu HAIO, — HAIO,.H,0 — AI(OH)s. (axit aluminic HAIO; yéu hon
axit H,CO3) nén c6 thé tac dung véi cac dung dich axit manh hon nhw H,SO,4 HCI, CH3;COOH,

H,COs, AI** (AICI3) NH,", (NH4CI)... tao thanh AI(OH)s. Néu dung HCI, H,SO,4 véi lwgng dw thi
AI(OH); tao thanh tiép tuc bi hoa tan (pthh 43,44,45)

-Ud:

+ Nhém va hop kim ciia nhém c6 wu diém 1a nhe, bén dbi véi khong khi va nudc nén duoc dung lam vat liéu
ché tao may bay, 6 t0, tén lira, tau vii tru.

+ Nhdm va hop kim cta nhdm cd mau tring bac, dep nén dugc ding trong xay dung nha cira va trang tri noi
that.

+ Nhoém nhe, dan dién t6t nén duoc ding 1am day din dién thay cho dong. Do dan nhiét tét, it bi gi va khong
ddc nén nhém duoc dung 1am dung cu nha bép.

+ Bot nhom va bot sét oxit goi 1a hdn hop tecmit dé thyc hién phan wng nhiét nhém dung han duong ray.
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- Tttn: Nhém 1a kim loai hoat dong manh nén trong twu nhién chi ton tai & dang hop chat. Nhém 1a nguyén té
dung hang thtr ba sau oxi va silic vé do phd bién trong vo trai dat. Hop chit cua nhém c6 mat khip noi nhu
dét sét (A|20328|022H20), mica (K20A|20365|02), boxit (A|2032H20), criolit (3NaFAIF3— NagA”:s)

- San xuat nhém:
+ Phuong phap: dién phan nhdm oxit ndng chay.

+ Nguyén liéu: Quing boxit (thuong 13n tap chat 1a Fe;O3 va SiO, nén phai loai bo tap chit biang phuong
phap hoa hoc)

+ Pp nhém oxit néng chay: ++ Vi nhiéu do néng chay cua Al,Oj3 rat cao (2050°C) nén phai hoa tan Al,O;
trong criolit (3NaF.AlF;— NasAlFg) néng chay dé ha nhiét do néng chay caa hdn hop xudng 900°C. Ngoai ra
criolit con tao thanh chat léng c6 tinh dan dién tét hon Al,O3 néng chay. Mat khac hdn hop nay c6 khdi
luong riéng nhé hon nhom, noi 1én trén bao vé nhdm ndng chay khdng bi oxi hda bai O, trong khéng khi.

++ Qua trinh dién phan:

Cuc am (Catot) xay ra qud trinh khir AF*: AP* +3e — Al
Cuc dwong (Anot) xay ra qué trinh khir 0% 20 — O, + 4e
Pthh cua qua trinh dién phan Al,03 — 2Al + 3/2 O,

Cuc am va cuc duong cua thung dién phan déu dugc lam bang than chi. Tai cuc dwong khi O, sinh ra & nhiét
d6 cao dbt chay C thanh CO va CO,. Vi vay sau 1 thoi gian phai thay thé dién cuc duong. Khi sinh ra trong
qua trinh dién phan Al,O3 ngoai oxi con cé ca CO va CO,.

2. Mot sb hop chat quan trong ciia nhém
- Al,O3: +Tcevl: Al,Os 12 chat ran mau trang, khong tan trong nudc va khdng tac dung véi nude
+ Tchh: Al,O31a oxit ludng tinh.

+ Ud: Trong tu nhién Al,Os ton tai dudi dang ngam nudc va dang khan. Dang ngam nudéc Ia thanh phan cha
yéu ctia quang boxit (Al,03.2H,0) ding dé san xuit nhém.

Bot nhdm oxit ding trong céng nghiép san xuat chat xuc tac cho tong hop hiru co.

Dang oxit khan c6 cAu tao tinh thé 1a da quy. Dang nay it phé bién, VD nhu corindon, thay ion AI** bing
Cr** ta c6 hdng ngoc, Al,O3 c6 1an Fe®*, Fe®*, Ti*" ta c6 saphia.

- AI(OH); +Tcvl 1a chat ran mau tring, két taa & dang keo.

+ Tchh AI(OH); 1a hidroxit ludng tinh (thé hién tinh bazo trdi hon tinh axit) va kém bén nhiét. (pt 40, 41,
42)
+ Biéu ché: cho dung dich AI** tac dung véi dd NaOH vira di hoac dd NH3 dur.

- Phen chua c6 cong thuc 1a K;SO4. Alx(SO4)3.24H,0 hoac KAI(SO4),.12H,0.

Néu thay ion K* trong phén chua bang ion Li*, Na*, hay NH," ta duoc mudi kép khéc cé tén chung la phén
nhoém.

+ Ud: dung trong nganh thudc da, cdng nghiép gidy, chat cam mau trong nganh nhudm vai, chat l1am trong
nudce. ..

- Nhan biét ion AP*: +Thuéc thir: dd NaOH dén du

+ Hién tuong: C6 két tua keo tring sau d6 tan dan
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+ Phuong trinh APF* + 30H” — AI(OH);
Al(OH); + OH" — AIO; + H,0

*Nhom  28. 2Al + 3/20, ——> AlLO;
29. Al + 3HCI —> AICI; + 3/2H,

30. 8Al + 30HNO; (loding) —> 8AI(NOs)s + 3NH,NO3 + 9H,0
31. 8AI + 15H,50, (d3c) ——> 4AL(SO4); + 3H,S + 12H,0

32. 2Al + Fe,05 ———> AlLO; + 2Fe

33. Al + H,0 + NaOH —> NaAIO, + 3/2H,
35. 2Al + 3CuSO, — A|2(SO4)3 + 3Cu

36. Al (du) + FeCl; —> AICI; + Fe

37. ALO; — 2 5 Al + 3/20,

38. Al,O3 + 6HCI — 2AICI; + 3H,0

39. Al,Oz + 2NaOH —> NaAlO, + H,0
40. AI(OH)3 + 3HCI — AICI; + 3H,0
41. AI(OH); + NaOH — NaAlO, + 2H,0

42. 2A1(0H); — > AlLO; + 3H,0

43. NaAlO, + HCI (vira da) + H,0 — AI(OH); + NaCl
44. NaAlO, + CO;, + H,0 —> AI(OH); + NaHCO;

45, AICl; + 3NH3 + 3H,0 — Al(OH)g + 3NHsNO;3
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G. SAT VA MOT SO KIM LOAI QUAN TRONG

l. Sit

- Vi tri, cAu hinh, s6 oxi héa: © 26, ck 4, nhém VIIIB, c.h.e: [Ar]3d®4s?, s6 oxi héa: 0, +2, +3

- Tinh c~hét vat Ii: Sat 1a kim loai mau tring hoi xam, c6 khdi luong riéng 16n, dan dién, dan nhiét tét va co
tinh nhiem tur.

- Tinh chéat héa hoc NX: St 1a kim loai c6 tinh khir trung binh.

Céc chat tac dung véi sit tao hop chét sat (I1): S, I, — H* (HCI, H,S04 lodng, CH3COOH...), HNO; thiéu,
H,SO, dic, néng, thiéu — dd mudi Ni?*, Sn?*, Pb**, Cu?*, Ag" (thiéu), Fe*"...

Céac chét tac dung véi si}t tao hop chat §ét (11): Fz, Clz, Brz — HNO; du, H,SO4 dic, nong, du - dd mudi Ag*
(du)... (cac chat nay néu gap hegp chat sat (IT) ciing oxi héa I1én sat (111))

- TTTN: Sét’chiém khoang 5% khéi lwong vo trai dat, dimng hang tha hai trong cac kim loai (sau nhdm). Céc
loai quang sat thuong gap:

+ Manhetit — Fe;04 (giau sat nhung hiém gap trong tu nhién)

+ Hematit do: Fe,O3

+ Hematit nau: Fe;,O3.nH,0

+ Xiderit: FeCO3

+ Pirit: FeS;

St 6 trong hemoglobin (huyét cau t6) caa méu, 1am nhiém vu van chuyén oxi va duy tri sy song. Nhitng
thién thach tir khoang khéng cua vi tru roi vao trai dat c6 chura sat tu do.
4 0
* Sit 1.Fe+S ——> FeS
0
. 3Fe + 20; ——> Fe304

.Fe +3/2Cl, —" > FeCl,
. Fe + H,SO, (lodng) — FeSO,4 + H,

2
3
4
5. 2Fe + 6H,S0, (d3c) ——> Fep(S04); + 350, + 6H,0
6. Fe + 4HNO;3 (lodng) — Fe(NO3); + NO + 2H,0

7. Fe + H,SO4 dac ngudi, HNO3 dac nguéi — Khodng phan tng
8. Fe + 2Fe§2I3 —> ,3FEC|2 Fe + FGQ(SO4)3 — 3FeS0,
Il. Hop chat cia sat

1. Hop chit sat (11): tchh dic trung 12 Tinh khir (c6 thé c6 tinh oxi h6a)
- FeO: +Tevl: FeO la chat ran mau den, khong co trong tu nhién.

+ Tchh: 1a oxit bazo va c6 tinh khir, ¢6 thé thé hién tinh oxi hoa khi tac dung véi CO, Hy, Al, C & pt minh
hoa

9. FeO + 2HCI — FeCl, +H,0

10. 3FeO + 10HNO; (l0dng) —-—> 3Fe(NOs)s + NO + 5H,0

11. FeO + CO, Ha, Al, C —“— Fe + COy, H, Al,03, CO;
12. Fe(OH), + H,SO,4 lodng — FeSO,4 + 2H,0
13. 3Fe(OH), + 10HNO3 lodng — 3Fe(NO3); + NO + 8H,0
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+ B/c: Khir Fe,03 bing H, hoic CO & 500°C: Fe,03 + CO t—O> FeO + CO;
14. Fe(OH); t—O> FeO + H,0 (trong chan khéng — khdng co khong khi)

- Fe(OH), +Tcvl Fe(OH), nguyén chat I chét rian, mau tring hoi xanh, khong tan trong nudéc, trong khong
khi dé bi oxi hoa thanh Fe(OH); c6 mau nau do.

Khi cho dung dich sit (1) vao dung dich kiém, luc dau ta thu duoc két tta mau tring hoi xanh, sau d6
chuyén dan sang mau nau d6. Do d6 mudn c6 Fe(OH), tinh khiét phai diéu ché trong diéu kién khéng co
khong khi.

Fe(OH), thé hi¢n tinh khix
15. 2Fe(OH); + 1/20; (khong khi) —“—> Fe;O5 + 2H,0

16. 2Fe(OH), + 1/20, + 2H,0 — 2Fe(OH)s
Fe(OH), + HCI, H,S0, lodng — Fe®* + H,0

Fe(OH), + HNOs, H,SO, dac — Fe** + spk + H,0
+ P/c Cho muéi sat 11 tac dung vai dung dich kiém trong diéu kién khong cé khong khi.

- Muébi sat (I): + Pa s mudi sit (II) tan trong nuéc, khi két tinh thuong ¢ dang ngdm nuéc nhu
FeSO,4.7H,0; FEC|2.4H20.

+ Tchh: Tinh chat dic trung cta mudi sat 11 1a tinh khir khi tac dung vai: F, Cly, Br, — HNOj3 du, H,SO, dic,
nong, du — dd mudi Ag* (du)... ¢6 thé hién tinh oxi hoa khi tac dung véi Mg, Al, Zn. ..

17. FeCl, + 1/2Cl, — FeCl;

18. 3FeSO,4 + 3/2Cl, —> Feg(SO4)3 + FeCI3

19. 3FeCl, + 4HNO; (lodng) — 2FeCls + Fe(NOs); + NO + 2H,0

20. Fe(N03)2 + AgN03 —> Fe(N03)3 + Ag

21. FeCl, + 3AgNO; (du) —> Fe(NO3)s + 2AgCl + Ag (c6 hai két tia 1a Ag va AgCl)
22. FeSO,4 + Mg — MgSOq, + Fe

+ B/c Cho Fe, FeO, Fe(OH), tac dung véi dung dich HCI, H,SO4 lodng
2. Hop chat sit (111) tchh chung Tinh oxi hoa (c6 thé bi khir vé sat (11) hoic sit)
- Fe,03: +Tcevl 1a chét rdn mau do nau, khéng tan trong nudc.

+ Tchh Fe,O3 1a oxit bazo nén tac dung véi dung dich axit HCI, H,SO4, HNO3 thu duogc mudi va nudc.
Fe,O3 con thé hién tinh khir khi tac dung véi H,, CO, Al, C

23. Fe;0O3 + 3H,SO, > FEQ(SO4)3 + 3H,0

24. Fe,05 + CO, Ha, Al —"—> Fe + CO, H,0, Al,O;

25. ZFE(OH)3 + 3H,S0, —> FEZ(SO4)3 + 6H,0

+ D/c nhiét phan Fe(OH)3 hoac Fe(OH), ngoai khdng khi

26. 2Fe(OH); ——> Fe,05 + 3H,0

2Fe(OH), + 1120, (khdng khi) —“—> Fe,0; + 2H,0
Trong tu nhién Fe,03 cd ¢ quang hematit dung dé luyén gang.

- Fe(OH)3 +Tcvl la chat rin mau nau do, khong tan trong nudc.
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+ Tchh Fe(OH); 1a hidroxit tac dung véi dung dich axit HCI, H,SO4, HNO; thu dwgc mudi va nudc.
Fe(OH)3 bi phan huy & nhiét 6 cao

26. 2Fe(OH)s —“—> Fe;05 + 3H;0 ‘

+ B/c Cho muoi sat (1) tac dung véi dung dich kiém

- Mudi sét (111): ion Fe** trong dung dich c6 mau vang

+ Pa s6 mudi sit (II) tan trong nuéc, khi két tinh thuong ¢ dang ngdm nudc nhu Fey(SO4)3.9H,0;
FEC|3.6H20.

+ Tchh: Muéi st (111) thé hién tinh oxi hoa, c6 thé bi khir vé sét (11) khi tac dung véi Cu, Fe, Ni, Sn, Pb, Mg
(thiéu), Al(thiéu), Zn (thiéu)...

27. Fe + 2Fe(NOs); — 3Fe(NO3), (dung dich chuyén tir mau vang cua ion Fe** sang xanh nhat cua ion Fe?*)
28. Cu + 2FeCl; — CuCl, + 2FeCl, (dung dich chuyén tir mau vang cua ion Fe** sang xanh cua ion Cu®")
29. 3Mg (du) + 2FeCl; — 3MgCl, + 2Fe

30. Mg + 2FeCl; (du) — MgCl, + 2FeCl,

31. Fe du + 2AgNO; — 2Fe(NOs)s + Ag

32. Fe + 3AgNO; (du) — 3Fe(NO3)s + Ag

33. 3Fe du + 8HNO3 — 3Fe(NO3)3 + 2NO + 4H,0

I11. Hop kim ciia sit
1. Gang

- Gang |a hop kim cua sat v&i cacbon trong d6 co tir 2-5% khdi lugng cacbon, ngoai ra con mot luong nho
cac nguyén to Si, Mn, S...

- Phan loai
+ Gang xam: chtra cacbon ¢ dang than chi, dung dé dtc bé may, dng dan nuéc, canh cira.

+ Gang trang: Chira it cacbon hon va cacbon chu yéu & dang xementit (FesC). Gang trang c6 mau sang hon
gang xam va dugc ding dé luyén thép.

- San xuét gang + Nguyén tic Khir quang sat oxit bang than céc trong 16 cao.
+ Nguyen liéu ++ Quang st oxit (thuong la quiang hematit do)

++ Than cbc (C)

++ Chét chay (CaCOjs hoic SiO»)

+ Cac phan ung hoa hoc xay ra trong qua trinh luyén quéang thanh gang

++ Phan ung tao thanh chat khir CO : C + O, SN CO,

C+CO, —" 5 2CO

++ Phan ang khir sit oxit: 3Fe,0; + CO —*'C 5 oFe,0, + CO,

FesO, + CO —3060°C o are0 4 cO,

FeO + CO —108%°C o4 O,
++Phiningtaoxi  CaCO; ——> CaO + CO,
Ca0 + Si0, —"—> CaSiOs
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+ Su tao thanh gang: O phan bung 16 c6 nhiét d6 khoang 1500°C sit néng chay c6 hoa tan mot phan cacbon
va mot luong nhod cac nguyén té Si, Mn... tao thanh gang. Gang ndng chay tich tu ¢ ndi 10. Sau mét thoi
gian nhat dinh nguoi ta thao gang va xi ra khoi 10 cao.

2. Thép

- Thép 1a hop kim cua sit chira tir 0,01 — 2% khéi lwong cacbon cting véi mot s6 nguyén té khac nhu Si, Mn,
Cr, Ni...

- Nguyén liéu san xuat thép: Gang

- Nguyén tic san xuat thép: Giam ham luong cé4c tap chat C, S, Si, Mn... c¢6 trong gang bang cach oxi hoa
cac tap chat do thang oxit roi bién thanh xi va tach ra khai thép.

Luyén quang thanh gang
34. Phn (ing tao chit khit C + 0, —°—> CO,  C+CO, —“— CO

35. Phan tng khir oxit sit 3Fe,03 + CO —Y 5 2Fe;0, + CO,
Fes0, + CO —“— 3Fe0 + CO, FeO + CO — 5 Fe + CO,

36.Phantngtao xi  CaCO; —“—> CaO+CO,  CaO + Si0; —“—> CaSiO;

chay
+ Sat thu dong véi HNOj3 dic, ngudi, H,SO4 dic, ngudi

+ O nhiét d6 thuong, sit khéng khir duoc nuée, nhung & nhiét do cao sit khir dwoc hoi nudce tao ra Hy va
FesO4 hoac FeO.

+ C4c chét oxi hoa sit tao thanh sat (IIT) thi cling oxi hoa sat (11) thanh sat (111)

+ Cho FeCl; tac dung véi dd AgNO; du thu duoc két taa gom c6 hai chat Ag va AgCl

+ Dung dich mudi sat (IT) diéu ché duoc can dung ngay vi trong khdng khi s& chuyén dan thanh mudi sat
(1)

+ ion Fe* trong dung dich c6 mau vang, ion Fe?* trong dung dich c6 mau xanh nhat.

+ Trong cac nhan dinh hay bai todn cin xét ki Fe** tac dung véi Mg, Al, Zn (du — thiéu) ...

IV. Crom va hop chit ciia crom

1. Crom

- Vi tri, cau hinh, sb oxi héa: 6 24, ck 4, nhém VIB, c.h.e: [Ar]3d°4s®, s oxi hoa thuong gap: 0, +2, +3, +6
(céc s oxi hda khéc it gap)

- Tinh chat vat Ii: Crom 1a kim loai mau tring anh bac, ¢ khéi lwong riéng Ién, 1a kim loai cang nhat, c6 thé
rach dugc thuy tinh.

- Tinh chat héa hoc NX: Crom la kim loai c6 tinh khir manh hon sét (kém so véi kém)

* Crom 37.4Cr + 30, —"—» Cr,0s
38. 2Cr + 3Cl, —“—» 2CrCl,
39. 2Cr + 35 —"—5 Cr,S;

0
40. Cr + 2HCI ——> CrCl, + H,
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41. Cr + H,S0; (lodng) ——> CrS0, + H,

42. Cr + NaOH, H,SO4 déc ngudi, HNO3 dac ngudi — Khdng phan ung

Crom bén véi nudc va khdng khi do c6 mang oxit rat mong, bén bao vé. Vi vay ngudi ta ma crom [én sit dé
bao vé st va ding crom dé ché thép khong gi.

2. Hop chat crom(l11)

- Cr,03 +Tevl 1a chat rin mau luc thAm khong tan trong nuée

+ Tchh Cr,0; 14 oxit ludng tinh tan dugc trong dung dich axit va kiém dic.
+ Ud:Cr,03 dugc dung dé tao mau luc cho db s, thay tinh

- Cr(OH); +Tcvl 1a chat rin mau luc xdm, khong tan trong nuée

+Tchh Cr(OH)s tan dugc trong dung dich axit va dung dich kiém. va duoc diéu ché bang céch nhiét phan
Fe(OH)s.

48. Cr,03 + 6HCI —> 2CrCl; + 3H,0

49, Cr,03 + 2NaOH (dic) —> 2NaCrO, + H,0
50. Cr(OH); + 3HCI — CrClg + 3H,0

51. Cr(OH)s + NaOH — NaCrO, + 2H,0

52. 2Cr(OH); ——> Cr,05 + 3H,0
- Muéi cr®*

+Thé hién tinh oxi hoa trong méi trudng axit
53. Zn + 2CrCl; — ZnCl; + 2CrCl;
+ Thé hién tinh khtr trong moi truong bazo

54. 2NaCrO, + 3Br, + 8NaOH — 2Na,CrO,4 + 6NaBr + 4H,0
ZCrCIg + 3Cl, + 16NaOH — 2Na,CrO, + 12NaCl + 8H,0
3. Hop chat crom(VI)

-CrOs + tevl 1a chat ran mau dé tham.

+Tchh CrOs la oxit axit, tdc dung véi nudc tao ra 2 axit (nhiing axit nay khéng tach ra dugc ¢ dang tu do ma
chi ton tai trong dung dich). CrOs c6 tinh oxi héa manh, mét sé chat nhu S, P, C, C,HsOH bdc chay khi
tiép xuc véi CrOs.

55. CrO3 + H,O0 — H,CrO,4 (axit cromic) 2CrO3 + H,O0 — H2Cr,07 (axit dicromic)

56. CrOs + S, P, C, NH3, CoHsOH —*¥— Cr,03 + SO, P,0s, CO, N2 Hz0, CO, H,0

- Muoi crom(VI):

+ Mubi dicromat (Cr,0+%) c6 mau da cam va mudi cromat (CrO4%) c6 mau vang la nhitng hop chéat bén

+ Mudi dicromat va cromat c6 tinh oxi hoéa manh, dic biét trong méi truong axit, mudi crom (V1) bi khir
thanh muoi crom (111).

Can bing giua 2 ion Cr,07* va CrO,* 57. Cr,0,* + H,0 —— 2Cr0,* + 2H"
Khi thém H* mau cua dd: vang — da cam

Khi thém OH" mau cua dd: da cam — vang

43. CrO + 2HCI — CrCl, + H,0
44. CrCl, + 2NaOH — Cr(OH), + 2NaCl
45. CrCl, + 1/2Cl, — CrCl;
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46. Cr(OH), + 2HCI —> CrCl, + 2H,0
47. 2Cr(OH), + 1/20, + H,O — 2Cr(OH);3

57. Cr,07* + H,0 —— 2Cr0,* + 2H"
2K,CrO,4 + H,SO, — K,S0,4 + K,Cr,0O7 + H,O
K>Cr,07 + 2KOH — 2K,CrO4 + H,O
58. K,Cr,07 + 14HCI — 2KCI + 2CrCl3 + 3Cl, + 7H,0
59. 6FeSO, + Ko,CroO7 + 7TH,SO4 — 3F62(SO4)3 + K,;SO4 + Crz(SO4)3 + 7H,0
60. 6KI + K,CryO7 + 7TH,SO4 — 31, + 4K5S0, + CI’z(SO4)3 + 7H,0
61. 3H,S + K,Cr,0; + 4H,S0O, — 3S + K,SO,4 + Crz(SO4)3 + 7H,0

62. (NH4)2Cr,07 —5—> Ny + Cr,05 + Hs0

Chu y: Crom dugc diéu ché bang phan ang nhiét nhém (Al + Cr,05)
Crom khdng tac dung véi dung dich kiém (NaOH, KOH...)
Hop chat crom (11) gidng vai hop chat sat (11)

*Ni, Zn, Pb, Sn

63. 2Ni + O, — 5 2NiO
64. Ni + Cl, —"—5 NiCl,
65. Zn + 1/20, —— ZnO

66.Zn+S —" 5 7nS
67.Zn + 2NaOH — Na,ZnO, + H>

68. Pb + 1/20, —"—> PhO

69.Pb+S —"5 PbS
70. Sn + 2HCI —> SnCl, + H,

71.Sn+ 0, —“— Sn0;

H. HOA HQC VA VAN PE MOI TRUONG

- O nhidm mai truong 1a sy lam thay ddi tinh chat cia méi truong, vi pham tiéu chuan moi trudng.
1. O nhiém méi truong khong khi

- O nhidm moi truong khong khi 1a sy cd mat cia céc chit la hodc sy bién ddi quan trong trong thanh phan
khong khi, 1am cho né khéng sach, ¢ bui, c6 mui kho chiu, 1am giam tam nhin

- Céc chat gay 6 nhiém khéng khi nhu: CO, CO,, SO,, H,S, NO,, CFC (clorofluorocacbon), cac chat
bui ..

- Nguyén nhén: Do thién nhién, do con ngudi (khi thai cdng nghiép, khi thai do hoat dong giao théng van tai,
khi thai so sinh hoat)

- Tac hai: Gay hiéu ung nha kinh, anh huéng dén sic khoe con nguoi, anh huong dén su sinh truong va phét
trién cta dong - thuc vat, gay ra mua axit

- Cac khi gay hiéu wng nha kinh: CO,, CFC, CHy, O3, NO,...

2. O nhiém moi truong nude
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- Su 6 nhiém méi trudng nudce 12 sy thay déi thanh phan va tinh chét cia nudc gay anh huéng dén hoat dong
song binh thuong ctia nguoi va sinh vat.

- Tac nhan gay 6 nhiém méi trudmg nwéc: ion cia kim loai ning (Hg, Pb, Sb, Cu, Mn...), cic anion
NOz, PO,*, SO,%, thudc bao vé thuc vat va phan bén héa hec.

3. O nhim moi truong dat

- T4c nhan gay 6 nhiém méi trudng dit: Chat thai néng nghiép, phan bon héa hoc, thudc trir sau —
bao vé thuc vit, chat kich thich sinh truéng, chit thai sinh hoat...
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PHU LUC
. MOQT SO PHAN UNG PAC BIET

. Ba(HCO3), + 2NaOH du — BaCOj3 + Na,CO3; + H,0O

. Ba(HCO3),; du + NaOH — BaCO3; + NaHCO3; + H,0O

. Ba(OH), + 2NaHCO3 du — BaCOj3; + Na,CO3 + 2H,0

4. Ba(OH); du + NaHCO3 — BaCO3 + NaOH + H,0

5. 3Na,CO3; + 2AICI; + 3H,0 — 6NaCl + 2Al(OH);3 + 3CO;

6. 3Na,S + 2AICI; + 6H,0 — 6NaCl + 2AI(OH)3 + 3H,S

7. 10FeSO,4 + 2KMnO,4 + 8H,S0, — 5F€2(SO4)3 + K,SO4 + 2MnSO,4 + 8H,0

N -

w

8. 2K,CrO4 + H,SO, — KyS0O,4 + KoCrO7 + H,O

9. K>Cr,07 + 2KOH — 2K,CrO4 + H,O

10. K,Cr,07 + S t—o) K>SO, + Cr03

11. 2Fe* + 21" — 2Fe* + 1, FeCls + 3Kl — Fely + 1/2l, + 3KClI

12. 2Fe** + 8% —— 2Fe®* + S} (vang)  2FeCl; + H,S —— 2FeCl, + 2HCI + S (vang)
13. 2AI¥" + 3C0O4* + 3H,0 — 2AI(OH); + 3CO;

3Na,CO; + 2AICI; + 3H,0 — 6NaCl + 2AI(OH); + 3CO,
14. 2Fe** + 3C0O3* + 3H,0 — 2Fe(OH); + 3CO,

3Na,CO; + 2FeCls + 3H,0 — 6NaCl + 2Fe(OH); + 3CO,

15. 4Fe(OH); + O, + 2H,0 —— 4Fe(OH);
16. 4Fe(OH); + O, —"—s 2Fe,03 + 4H,0

I1. TAI LIEU TRA CUU MON HOA HOC
*Muéi amoni

Hop chat hitu co X (chta C, H, O, N) tac dung véi NaOH tao thanh khi 1am xanh quy tim am => X
la mudi amoni

-X ¢6 3, 6, 9 nguyén tr O => X 1a mudi amoni cua axit vo co (HNOs, H,CO»)
- OsN + RNH3HCO3
- O3N, + RNH3NO3

RNH, NH,

= co,, R Co,
RNH, NH,

+ HoN-R-NH3HCO;

-X ¢6 2, 4, 6 nguyén tir O => X 1a mudi amoni cua axit hitu co (RCOOH, H,N-R-COOH)

-O,N + RCOONHj3R' (d@ong phan H,N-RCOOH, HoN-R-COOR' — hai dong phan nay khdng
tao khi 1am xanh quy tim am)

- O2N7 + HoN-R-COONH3R!
+ RCOONHj3-R'-NH,

COONH COONH COONH
-O4N2+R< R R 3>R, R< 3>R

COONH,R,"  R,COONH, COONH,

+ R{COONH3-R,-COONH3R;3
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Cha y: Mudi RNH3HCO;3 khi tac dung véi NaOH tao thanh NaHCOj; sau d6 NaHCOs tac dung tiép véi
NaOH tao thanh san pham cubi ctng 1a Na,COs.

*Céc chat (hiru co) tac dung véi dung dich NaOH
- Axit (v co, hiru co, amino axit)

- este

- Phenol

- dan xuét halogen

- Peptit, proteinotein (phan tng thuy phan)

- C4c mudi amoni vo co - hitu co nhu NH,CI, CH;COONH,, CH3NH;CI, CIH3N-CH,-COOH.. ., CAc oxit
axit (CO2, SOy, CrOs...) va oxit ludng tinh (Cr03, Al,03, ZnO...), cac dung dich mudi kim loai...

Chu y: +Glucozo va fructozo chuyén hda qua lai trong méi truong Kiém nhung khong dugc coi 1a ¢ phan
ung véi dung dich NaOH

+Mudi cachoxylat R(COONa)y tac dung véi NaOH ¢ trang théi ran - phan &ng voi toi xat - khéng tac dung
véi dung dich NaOH)

+Trong cac oxit axit thuong gap tac dung vai dd NaOH c6 Cr,03, SiO; tac dung véi NaOH dac ndng hoac
nong chay, cac oxit con lai nhu SO, CO,, NO,... ¢6 thé tac dung véi dung dich NaOH loang

* C4c chat tac dung véi dd nwéc Brom

- Cac hchec c6 C=C, C=C

- Cac hche ¢6 nhém CHO (andehit, HCOOX nhu HCOOH, HCOOR', HCOONa...)

- Phenol, anilin

- Dung dich mudi Fe**, Cr**, Cr** (méi trudng bazo)

Cha y: + hche ¢6 lién két C=0 (nhu -COOH, -COO0-) khéng tac dung véi dd nudc brom

+hchc ¢6 nhom CHO phai tac dung véi Bro/H,O (do cé su tham gia cta H,O trong phan ung), khéng tac
dl_,lﬂg VGi Br2/CC|4.

+Benzen va dong dang khong tac dung vai dd Br, ma tac dung véi Br, khan, ¢6 xic tac bot Fe.

+ Céc xicloankan c6 vong 3 canh ciing tac dung véi dd Br, (nhung nam trong chwong trinh giam tai)
* C4c chat tac dung véi dd AgNO3/NH;

- Céac hchc ¢6 nhom CHO (andehit, HCOOX nhu HCOOH, HCOOR', HCOONa...)

- Céc hchc ¢6 nhém CH=C-

Cha y: +hche ¢6 nhém CHO tac dung véi dd AgNOs/NH; tao thanh két tua Ag nén duoc goi la phan wng
trang bac.

+hche ¢6 nhém CH = C —téac dung véi dd AgNO3/NHs tao thanh két taa vang AgC =C —R va khong duoc
goi la phan ung trang bac.
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+Hchc HC =C —-CHO tac dung véi dd AgNOs/NHj3 tao thanh két taa Ag va AgC =C —~COONH, .
* C4c chat tac dung véi Cu(OH),

- Axit (vO co va hitu co)

- Hop chét ¢6 nhiéu nhém -OH ancol ké nhau (tao thanh dung dich xanh lam)

- Hop chat c6 nhém -CHO téc dung & diéu kién dun nong (tao két tua do gach)

- Tur tripeptit tré 18n va proteinotein (phan tng mau biure - tao hop chat mau tim)

* C4c chat tac dung véi dung dich HCI

+ Este, chét béo, peptit, proteinotein (phan tng thay phan)

+ Muébi caa axit yéu hon nhu Na,COs, CsHsONa, RCOONa, H,N-CH,-COONa (axit manh day axit yéu
hon)

+ Amin, amino axit
+ Céc chat c6 lién két m (phan ¢ng cong HX, can ¢ xuc tac — nhiét do thich hop

+ Vo6 co nhu hidroxit kim loai, oxit bazo, oxit ludng tinh, kim loai truéc H ...

* C4c chat co tinh chat luéng tinh

- Oxit, hidroxit ludng tinh (cta Al, Zn, crom (III)...)

- Muéi axit caa axit yéu (NaHCO3, NaH,PO,, Na,HPO,...)

- Mudi amoni caa axit yéu (axit H,COs, HsPO4, RCOOH, HaN-R-COOH, ....)
- Hche khac nhu aminoaxit. ..

Cha y: + Al, Zn, Fe(NOs), cd thé tac dung véi dung dich NaOH va HCI nhung khong duoc coi 12 ludng tinh
vi ban chét cac phan (ng la phan @ng oxi hda — khtr, khdng phai su cho nhan proteinoton (H"). Tuong tu véi
AgNO; khong dugc coi 1 hop chét ludng tinh.

+ Xét cac chat tac dung véi dd NaOH, HCI ngoai cac chat ludng tinh ké trén con cac chat nhu Al,
Zn, Fe(NOs)2, AgNQ3, este, peptit — protein...

* Bang tinh tan mét s6 mudi vé co thwong gap

- T4t ca déu tan: K, Na*, NH,", NO3™, CH3COO

- Muéi clorua: Hau hét déu tan (trir AgCl khong tan va PbCl, it tan)

- Mudi sunfat: Hau hét déu tan (trir PbSO4 va BaSO, khong tan; CaSO4, Ag.SOy it tan)
- Mudi sunfit: Hau hét déu khong tan (trir K;SO3, Na,SOs, (NH4),SO3 tan)

- Muéi cacbonat: Hau hét déu khong tan (trir K,COs, Na,COs, (NH,),CO5 tan)

- Muédi photphat: Hau hét déu khéng tan (trir KsPO., NasPOs, (NH,)3PO, tan)

- Muéi sunfua: Hau hét déu khéng tan (trir K,S, BaS, Na,S, Cas tan)

- Hidroxit: Hau hét déu khong tan (trir KOH, Ba(OH),, NaOH tan va Ca(OH); it tan)

Chua y: +AgsPO, tan dugc trong HNO3 nén AgNO3 + H3PO,4 khdng phan ung.
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+MgS, ZnS, FeS... tan duoc trong dd HCI, H,SO, lodng nén mudi clorua, sunfat caa Mg, Zn, Fe khong tac
dung duoc véi H,S. Mubi PbS, Cus, AQ>S, HgS khong tan trong nudc va dd HCI, H,SO,4 lodng.

+Céac mudi Al,S3, Aly(CO3)s, Fea(COs)s, C*, N*,... bi thity phéan trong nudc. VD: Al,S; + 6H-OH =>
2AI(OH)3 + 3H;S.

+ Cac mubi Fe,Ss, Fels... thuong tu oxi hoa khir tao thanh Fe** + S va Fe?* + ;...

* Mot s6 cong thire tinh toan thwong ding
- Géc hidrocacbon no, hé CoHans1 €6 2™ c6ng thic cAu tao

- Khi cho hén hop: Kim loai R, oxit kim loai RxOy, hidroxit kim loai R(OH), tac dung véi HNOj; tao thanh
cac san pham khtr (spk) NO,, NO, N2O, N, NH;NOs.

+S6 mol HNO; tham gia phan ing = 2Ng(oxity + @.Nspk + NOH-(hidroxit)-
a = s nguyén tir N trong spk + s e trao ddi tao ra spk do
- Khi cho kim loai R tac dung voi HNO; tao thanh cac san pham khir (spk) NO2, NO, N,O, N2, NH4NOs.
+ NNO3 trong muéi caa kim loai = Ne trao ddi
+ Mmuéi = Mkim loai R T MNO3 trong muéi cia kim loai + MNH4NO3.

* Quy luat nhiét phan mudi nitrat

- Muéi nitrat ctia kim loai manh (truéc Mg) ——s muédi nitrit (NO,) + O,
KNO3;—— KNO, + 1/20,
- Muéi nitrat cia kim loai th (tir Mg->Cu) —°— oxit +NO, + O,
2CuU(NO3); ——s 2CuO + 4NO, + O,
- Muéi nitrat ctia kim loai yéu (sau Cu) —=— kim loai + NO, + O,
2AgNO;—2 5 2Ag + 2NO, + O,
- Mudi nitrat d3c biét
NH4NO;—%— N,0 + 2H,0
4Fe(NOs), —"—> 2Fe,05 + 8NO, + O,
* Chat dién li
- Chat dién li gdm axit, bazo va mudi (chat khong dién li khdng phai 13 axit, bazo, mudi nhu ancol, andehit,
este...)
- Chét dién li manh gom:
+ Axit manh:  H,XO, (b-a >2), HX gém HCI, HBr, HI
+ Bazo tan (hidroxit cia kim loai nhom IA, 1A trir Be va Mg)
+ Hau hét cac mudi (trir HgCl,, Hg(CN)s...)
- Chat dién li yéu gom:
+ Axityéu:  HaXOy (b-a <2), HX gém HF, H,S axit hiru co (RCOOH)
+ Bazo khong tan
+ M6t s&6 mudi nhu HgCly, Hg(CN)s...
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NHAN BIET CAC CHAT

A.TRANG THAI, MAU SAC CAC PON CHAT, HQP CHAT

OCoo~NooTbhwWwNBE

23.

. Cr: Tring, anh bac

. Cr(OH), : dvang

. Cr(OH) 3 4 luc xam

. K,Cr,07dd da cam

. K;CrO4 dd mau vang
.CrO :rin, den

. Cr,03 :ran, luc

. CrOs : ran, d6 tham

. Br

: long, nau do

lp  irén, tim

. Cl,: khi, vang

. MnO, : den

.KMnO; :tim

. AgF : tan

. AgCl | mau tring

. AgBr { vang nhat

.Agl | vang

. ddHCI, HBr, H,SO4, HNO3; khéng mau
.S :ran, vang

. H,S : khi khéng mau

. SO, : khi khéng mau

. S03 : long, khong mau, soi 45°

CuS, PbS, Ag,S :4 den, khong tan trong dd H*

giong AgCl; BaSO,

24

. FeS, ZnS, MgS : {, tan trong dd axit gidng

CaCOg3; MgCO3

25
26

. C: ran, den
. P:ran, trang, do, den

27. Fe: tring xam

28. FeO : ran, den

29. Fes04  rén, den nau

30. Fe,04 : mau nau do

31. Fe(OH), :4, mau tring xanh

32. Fe(OH); :{, nau do

33. Al(OH)s: tring, dang keo tan trong NaOH
34. Zn(OH),: tring, tan trong NaOH
35. Mg(OH); : ¥ mau tring.
36. Cu: :ran, do
37. Cu,0: ran, d6 gach
38. CuO : ran, den
39. Cu(OH), :+ xanh lam
40. CUC|2, CU(NO3) 2,

CuSQ4.5H,0 : xanh

41. CuSOy,4 khan, mau tring
42. dd FeCl; : vang
43. BaSOy: trang, khong tan trong axit.
44. BaCO3, CaCOs: tring, tan trong dd axit
45. |A: Trang bac, c6 anh kim
46. 11A: trang bac
47. Al: Tring bac
48. Fe: Trang hoi x4m
49. Ni: Trang bac, rat ciing
50. Zn: Mau lam nhat
51. Pb: Trang hoi xanh
52. Sn: Trang bac

53. BaCrO,: Két tiia mau vang
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B. NHAN BIET CHAT KHI

Khi Thuéc thir Hién twgng | Phan ng
- Qui tim 4m :Hoéa d6; Céanh hoa hdng d6: Mat mau
- HySdd Két thavang | SO, + H,S — 2S{ + 2H,0
- dd Br,,ddCl s SO, + Br; + 2H,0 — 2HBr + H,SO
1. SO 2y 2y A 2 2 2 2 4
2 | .ddKMno, | Matmau SO, + 2KMNO, + 2H,0 — 2H,S0, + 2MnSO, + K,SO,
- nudc voi 2
trong du Van duc SO, + Ca(OH), — CaSOsd + H,0
- Qui tim 4m ha? do\sau do | Cl, + H,O —= HCI + HclO
2.Cl, mat mau
(vang lyc) - dd (KI + ho Dd xanh Cl, + 2Kl — 2KCl + I,
tinh  bot) Ho tinh bot + 1, — dd mau xanh tim
3. Iy - hd tinh bot : Mau xanh tim
4. N, - Que diém d6: Que diém tat
- Qui tim am Héa xanh
5. NH3 ) Tao khoi
- khi HCI tréng NH; + HCl — NH4CI(r)
6. NO _ khong kni | Khongmau o 54 0, - 2NO,
— Nau
- Khi mau nau, mui hac, 1am
7. NO, C{Ui tim 4m hoa do 3NO, + H,O - 2HNO3; + NO
- nudc VOI 2
5. CO, trong Vian dyc CO, + Ca(OH), — CaCOs{ + H,0
- khoéng duy tri su chay
- Pét co tiéng Qé. Cho sp vao 2H, + O, — 5 2H,0
9. H, CuSO, khan (trang) — mauxanh CuSO, + 5H,0 — CuS0,4.5H,0
0 CuO (den) — r
- Cuo(t) Cu (a(o) '™ | M+ CuO o) —> Cuzs) + H:0
- Que diém d6 | Bung chay cC+0,—"5 CO,
10. O 0 Cu(do) — )
- t
Cu (t ) CuO (den) Cu+ Oz —— CuO
11. HCl | - AgNOsgq Kéttuatring | HCl + AgNO; — AgCH+ HNO;
(k) Qui tim am Hoéa do
-0 2H,S + O, —» 2S + 2H,0
-Cl, H,S + Cl, — S + 2HCI
- S0, Chatrin mau | 2H,S + SO, — 3S + 2H,0
12 H,s | -FeCla vang H,S + 2FeCl; — 2FeCl, + S{ + 2HCI
_KMnO 3H,S+2KMnO;—2MnO,+3S{ +2KOH+2H,0
! 5H,S+2KMnO4+3H,S0,—>2MnS04+55{ +K,S0,4+8H,0
Pb(CHACO0), Kéttiaden | H,S + Pb(CH3CO0); — PbS{+ 2CH3;COOH
13.H,0(k) | CuSO, khan I;ﬁ‘]?]g hoa | cuSO, + 5H,0 — CUSO45H,0
14. O; ggtK' +hotinh | s nh tim 2KI + O3 + H,0 — |, + 2KOH + O,
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C. NHAN BIET ION DUONG (CATION)

Thuéc thir

Hién twong

Phan t&ng

b6t
trén ngon lura
vO sac

Ngon lira mau dé tham

Ngon ltra mau vang tuoi

Ngon hra mau tim hdng

Ngon lra mau do da cam

Ngon ltra mau luc (hoi vang)

ddcoz-

J tring

Ca®* + so2” — CaSO,
Ca”" + co2”— CaCOj

ddso; ", dd
Cco;

ddNagCrO4

J tring

Ba’* + 0> — BaSO;
Ba’* + co2 — BaCOs

Ba® +  cr0}— BaCrO; 4

HCI, HBr, HI
NaCl, NaBr,
Nal

AgCI | tring
AgBr { vang nhat
Agl { vang

Ag* ClI
Ag* Br-
Ag” I”

AgCl |
AgBr
Agl {

dd Kl

Pbl, J vang

Pb%* Pbl, 4

Na,S

PbS | den

Pb% PbS |

FeS 4 den

Fe?* FeS

CuS 4 den

cu®t + CusS 4

J xanh, tan trong dd NH3 du

Cu(OH); + 4NH3; — [Cu(NH3)4](OH),

J tring, tan trong dd NH; du

Zn(OH)g + 4NH3 —)[CU(NH3)4](OH)2

J tring, tan trong dd NH; du

AgOH +2NH;  — [Ag(NHs),]OH

dd Kiém

GO: Pham Duy Khdanh bién soan

J tring

Mg®* + 20H" - Mn(OH), ¥

J tring,
hoa nau ngoai khéng khi

Fe* + 20H" > Fe(OH), 4
2Fe(OH); + O + 2H,0 — 2Fe(OH);

d nau do

Fe*  + 30H - Fe(OH)3;{

1 keo trang
tan trong kiém du

AP+ 30HF - AIOH):{
Al(OH);+ OH™ — AIO; + 2H,0

Vtring
tan trong kiém du

Zn* o+ 20H- > Zn(OH), 4
Zn(OH), + 20H™ — ZnO?™ +2H,0

Be?* + 20H" - Be(OH);4
Be(OH), + 20H™ — BeO? +2H,0

Pb*  + 20H- > Pb(OH),{
Pb(OH), + 20H™ — PbO; + 2H,0

J luc xam, tan trong kiém du

crit o+ 30H" — Cr(OH):4
Cr(OH); + OH™ — CrO, + 2 H,0

J xanh

Cu®t + 20H" — Cu(OH),+

NH; T

NH! + OH™ = NH;3T + H,0
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D. NHAN BIET ION AM (ANION)

lon Thubc thir Hién twong Phan #ng
1. OH’ Qui tim Hoéa xanh
2. CI' J tring ClI™+ Ag" — AgCH (hoa den ngoai 4nh sang)
3. Br- J vang nhat Br + Ag" — AgBri (héa den ngoai anh sang)
4. T AgNOs d vang I”+Ag" — Agll (hoa den ngoai anh sang)
5. PO} { vang PO’ +3Ag" — AgsPO. tan trong HNO;
6. S* ! den S +2Ag" — Ag,SY khong tan trong ax
7. COZT { trdng COZ +Ba** — BaCOs! (tan trong HCI)
8. SO  tréng SO +Ba®™* — BaSOs (tan trong HCI)
BaC|2
9. SO J tring SO> +Ba** — BaSO4l (khong tan trong HCI)
10. CrO;" 1 vang CrO} +Ba’* — BaCrO,
11. S* Pb(CH3CO0), | { den S +Pb* > PbS{
12. COY Sui bot khi COZ +2H" — CO,T + H,0 (khdng mui)
13. SO Sui bot khi SO +2H"  — SO,T + H,0 (mui hic)
HCI du .
14. S* Sti bot khi S +2H"  — H,ST (mui trimg thdi)
15. SiO?" 1 keo Si0} +2H" — H,SiOsd
16.HC0: | L om ¥ tring HCOs + OH- — CO¥ + H;0
2 2+ 2-

17. HSO3 I tring Ba™ + O™ - BaCO;
18. NO~ (Vun Cu,dd | Khichuyén mau | 3Cu +8H"+ 2NOg— 3Cu?* + 2NO + 4H,0

TS H,S04) nau trong kk 2NO+0; — 2NO, 7T

GO: Pham Duy Khdanh bién soan
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