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LOI NOI PAU
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Céc em hoc sinh than mén!

Tt lau, hod hoc dugc ménh danh 1a “khoa hoc trung tdm ctia cdc nganh khoa hoc”
vi ¢ nhiéu nganh khoa hoc nhu vét i, sinh hoc, y hoc, khoa hoc Trdi Dét, ... déuldy hoa
hoc lam nén ting cho su phat trién. Hod hoc cting la co s6 phét trién cho nhiéu nganh
cong nghiép khac nhu vat liéu, luyén kim, dién td, dugc phdm, ... Trong cudc séng hing
ngay, hod hoc hién dién & khip moi noi. Tii luong thuc - thuc phdm, d6 dung thiét yéu
trong gia dinh, dung cu hoc tap, thudc chiia bénh, nguyén liéu san xuit, ... dén huong
thom quyén ra ctia nudc hoa, mi phim, ... déu la nhiing sin phdm ctia hod hoc.

Sach Hoa hoc 12 gom 8 chuong mang dén cho ciac em nhiing hiéu biét vé
Ester — Lipid - Xa phong va chat giat rtia; Carbohydrate; Hgp chit chia nitrogen
(amine, amino acid va peptide, protein va enzyme); Polymer; Pin dién va dién phan;
Dai cuong vé kim loai; Nguyén t6 nhom IA va ITA; So luge vé day kim loai chuyén tiép
thi nhat va phic chat. M6i chuong dugc chia thanh moét s6 bai hoc, méi bai hoc gom
mot chudi cac hoat ddong nham hinh thanh nang Iuc hod hoc cho cic em. D€ hoc tap
dat két qua t6t, cac em cdn tich cuc, chti dgng thuic hién cic hoat dong sau:

Hoat dong Md diu bai hoc dua ra cau hoi, tinh huéng, van dé, ... clia thyc tién véi
muc dich dinh huéng, goi mé cac em huy dong kién thiic va kinh nghiém dé bit nhip
mdt cach hting thui vao bai hoc.

Hoat dong Hinh thanh kién thiic méi la chuéi hoat dong quan trong ma & dé cac
em cdn tich cuc quan sit cdc hinh anh minh hoa, thuc hién thi nghiém, théo luan,
phin doan khoa hoc, ... d€ chiém linh kién thic mdi cua bai hoc.

Céc hoat dong Luyén tap, Vin dung gitp cic em 6n tap kién thic, rén luyén
ki ning cta bai hoc va st dung chiing d€ gidi quyét cic van dé thyc tién lién quan dén
hod hoc.

Hoat dong Md rong giup cac em tim hiéu thém kién thiic hoac ting dung lién quan
dén bai hoc.

Cudi moi bai hoc 1a mét s6 bai tap nham tao diéu kién cho cic em ty kiém tra va
danh gid két qua hoc tdp ctia minh.

Day la cudn sdch thudc bo sach Chan troi sang tao ciia Nha xuat ban Gido duc
Viét Nam. Sach dugc bién soan theo dinh huéng phat trién phdm chét va nang luc
ngudi hoc, gitp cac em khong ngling sang tao trudc thé gidi ty nhién rong l6n, dong
thai tao cd hdi cho cac em van dung kién thiic vao cudc song hing ngay.

Céc tac gia hi vong cuén sich Hod hoc 12 sé la nguisi ban dong hanh hitu ich cling
cac em kham phd thé€ gidi tu nhién, phat trién nhén thic, tu duy logic va nang lyc
van dyng kién thiic vao thyc tién.
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ESTER — LIPID
| MucTIEU |

- Néu dugc khai nigm V& lipid, chit béo, acid béo, dic diém cu tao
phan tir ester.

- Viét dugc cong thifc cau tao va goi duoc tén mdt s ester don gian (s6
nguyén tl carben trong phan t < 5) va thuong gap.

- Trinh bay dudc phuong phap diéu ché ester va iing dung clia mot s6 ester.

- Trinh bay dugc dac diém vé tinh chat vat Ii va tinh chat hod hoc ca ban
clia ester (phadn (ing thuy phén) va cda chat béo (phan Ung hydrogen
hoa chét béo |6ng, phan ing oxi hod chét béo bai oxygen khéng khi).

—Trinh bay dugc Ung dung clia chat béo va acid béo (omega-3 va omega-6).

h -

@Triglyceride (chat béo) thuoc loai ester, la mot loai lipid cé
trong co thé ngudi. Néu ham luong triglyceride trong méau
cao hon muc binh thudng cé thé dan dén tang nguy co bi
X0 vifa ddng mach, nhéi méau co tim, m& mau, gan nhiém mg,
dot C{U‘}_’, R, o , A Triglyceride trong déng mach
Ester la gi? Lipid la gi? Chiing c6 nhiing tinh chat co ban va  can tré sy luu théng méau
Ung dung nao?

@ EsTER
» Ma ta khai niém ester

Khi thay nhém OH trong nhom carboxyl ctia carboxylic acid bing
nhom OR' thi dugc ester. Trong do, R'la goc hydrocarbon.

Vidul:

H—C—OH —> H—C—OCH, @
('% (Ij!», 1 Em hay xdc dinh gdc R’

formic acid ethyl formate trong cac ester 6 Vidu 1.

CH,—C—OH —> CH,—C—OCH,
I I
0 0

acetic acid methy| acetate



3 Trinh bay dac diém cau tao va cach goi tén ester

Ester don chiic ¢6 cong thiic chung la R-COO-R|, trong d6 R1la Carboxylic  acid

va
gbc hydrocarbon hodc nguyén tii H, R'la géc hydrocarbon.

alcohol nao da tao ra
Quy tic goi tén ester don chiic: ester CH,CO0CH,?

[ Tén ester RCOOR' = Tén gbc R’ + Tén gdc acid RCOO J

3 Isopropyl formate la mot

Vidu 2: : ;

' ester 0 trong ca phé
HCOOCH,: methyl formate hay methyl methanoate Arabica (con goi la
CH,COOC,H.: ethyl acetate hay ethyl ethanoate phé che). Viét cng thiic

du tao cla isopropyl

CH,COOCH,CH,CH.: propyl acetate hay propyl ethanoate formate

CH,=CHCOOCH,: methyl acrylate hay methyl propenoate

2 Tim hiéu tinh chat vat li cia ester

Do khong c6 lién két hydrogen gitia cac phén ti, ester ¢ nhiét do
s0i thap hon nhiét d¢ soi ctia carboxylic acid va alcohol c6 cung s6

4 Viét cong thic cdu tao
va goi tén cdc ester o

iing cng thiic phan ti
nguyén ti carbon hoic c6 khéi lugng phan tii tuong duong. E“ITL e P
Lk i

Ester la nhiing chét 16ng hoac ran & diéu kién thuong, hau hét nhe
hon nudc, thudng it tan trong nudc. Mot sé ester co mui thom clia
hoa, qua chin nhu: ethyl butyrate c6 mui diia chin, isoamyl acetate
c6 mui chuéi chin, ...

Bang 1.1. Tinh chat vat li cia mot s ester”

5 Sap x€p theo chiéu tang
dan nhiét do soi clia
HCOOCH, -9 3 cac chat sau: methyl
formate, acetic acid va
HCOOC,H, -80 54 ethyl alcohol.
CH,COOCH, 08 57
CH,COO0C,H, -84 77
CH,CH,CH,COOCH, -86 102
CH,CH,CH,COOC,H, -97 121
CH,COOCH,CH,CH(CH,), -79 142

“I" Ngudn: Haynes, W. M., (2015, 95" edition), CRC Handbook of Chemistry and Physics, CRC Press.
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2 Tim hiéu tinh chat hoa hoc clia ester

Phén 1ing hod hoc dac trung cta ester la phan iing thuy phan.
Phan ting thuy phén ester trong moi truong acid nhu HCI, H,SO,, ...

thudng 1a phan (ing thuan nghich.
Vi du 3:
CH,COOC,H, + HOH —=— CH,COOH + C,H,OH @ |

ethyl acetate 6 Haynéumotsodacdiém
Ester cting bi thuy phan khi dun néng véi dung dich kiém nhu :T:; n:;:;“:ﬁg:g
N‘aOTH, KOH, ... -Phén ung nay dugc goi la phan @ng xa phong hoa i truong acid va phan
va xdy ra mét chiéu. {ing xa phong hod ester.
Vidu 4:

C,H,COOCH, + KOH——> C,H.COOK + CH,OH
methyl propionate potassium propionate

hung la R-COO-R"
i0ng it tan trong nudc,
ting ddc trung cta ester.

) Diéu ché va iing dung clia ester

Ester thuong dugc diéu ché bang cach dun hon hgp carboxylic
acid, alcohol va dung dich sulfuric acid dic. Khi d6 xdy ra phan ting

ester ho4.
Vidu 5: N— 7 Em hy cho biét vai trd
CH,COOH + HOC,H, ======"CH,COOC,H; + HOH A, dic
_ trong phan  iing
Nhiéu ester dugc dung lam dung moéi. Vi du: ethyl acetate dugc st gster hos.

dung d€ tich caffeine khoi ca phé, butyl acetate hoa tan cellulose
nitrate tao son mai, ...

Methyl methacrylate dugc dung d€ diéu ché poly(methyl
methacrylate) dung trong san xudt rang gia, kinh ap trong, xi mang
sinh hoc trong chan thuong chinh hinh, ...

Do ¢6 mui thom, mot s ester duge ding lam huong liéu trong
cong nghiép thyc phdm, mi phdm, ...

st dung rong rii trong nhiéu linh vuc.
in Ung ester hoa.



@ CHAT BEO
> Ma ta khai niém vé lipid, chat béo, acid béo

Lipid 1a nhiing hop chat hiiu co c6 trong té bao séng, khong tan trong nuéc nhung tan trong
cac dung méi khong phén cuc nhu ether, chloroform, carbon tetrachloride, ...

Lipid bao gém chat béo, sap, steroid, phospholipid, ...

Chat béo (triglyceride) 1 thanh phén chinh ctia m& dong vat va dau thuic vat.

Chat béo la triester ctia glycerol véi cac acid béo.
Cong thiic cdu tao tng quat ctia chit béo:

RCOOCH, % R )

(R, R', R" |la goc hydrocarbon cua cac acid béo,
R'COOCH ¢4 thé giéng hoac khac nhau)
R"COOCH,

Bang 1.2. Mét sé acid béo thudng gap

palmiticacid | C.H, COOH CH,[CH,], COOH
stearicacid | €, H,.COOH CH,[CH ], COOH
H H
leicacid | C_H..CO0H ~c=el
el o CH,[CH,1” \[CH,],COOH
H H
S ol
linoleicacid | C_H,COOH | CHs[CH.L CH,___ [CH,],COOH
oy
H H

Vi acid béo khong no, s6 thi tu chi vi tri lién két doi dau tién tinh
tit dudi CH, la n thi acid béo thudc nhém omega-n.

d don chiic, thudng c6 mach ha,
uyén tl carbon chan (khoing

' Tim hiéu tinh chat vat li va hoa hoc ctia chat béo

Chat béo déu nhe hon nudc, khéng tan trong nuéc nhung tan
trong cdc dung méi khong phan ciyc nhu benzene, ether, ... Do ¢6
khéi ligng phan tif 16n nén chét béo thuong cé nhiét do soi cao.

@

8 Quan sat Bang 1.2, hay
nhan xét dac diém cdu
tao clia acid béo.

9 Acd béo nao trong
Bang 1.2 thudc nhém
‘omega-67

10 Giai thich vi sao cac
chat béo khong tan
trong nudc.
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O nhiét do thudng, chit béo chtia nhiéu géc acid béo khéng no
thudng & thé long (cé nhiéu trong dau thuc vat), chdt béo
chtia nhiéu géc acid béo no thudng & thé rin (c6 nhiéu trong ma
dong vit).

Chat béo cling c6 phan ting déc trung cta ester 1a phan ing thuy
phéan. Thuy phan chat béo trong moéi trudng kiém, thu dugc san
pham gom glycerol va cac mudi tuong ting cia acid béo (thanh phan
chinh ctia xa phong).

Vi du 6:

(:15H3,c:oo<|:H2 C,sH,;COONa C|:H20H

CWHSSCOO(I)H + 3NaOH ——> C, H,.COONa + CHOH

C,H5,COOCH, C,H,COONa  CH,OH E:?b'i‘é’n“ t‘r:ng %:“‘ﬂi“"mg:
xa phong glycerol pham va phu gia thuc pham.
Trong ché bién thiic phdm, nguoi ta hydrogen hod chat béo long € Khi thuj phan hoan toan
dugc chit béo rin. bat ki chét béo nao déu thu
Vi du 7: duoc G. Xdcdinh chdt G.
(:.1.,.H33(:.00?H2 C,?H35000?H2
Xt p

C,H,COOCH + 3H, %2> C_H. COOCH

C,,H;,COOCH, C,;H,sCOOCH,

chat béo chuwra no, 16ng chét béo no, ran

Do ¢6 chiia céc lién két doi —=C =C=_ trong phan tti nén chit béo khong no bi oxi hod chim
bai oxygen trong khong khi tao ra cac chat c6 mui kho chiu, lam cho dau mé bi 6i.

2 Ung dung clia chat béo va acid béo (omega-3 va omega-6)
Chaét béo la thiic an quan trong ctia con nguoi. Trong co thé, chit béo bi oxi hod thanh CO,
va H,O, giai phong ning lugng cho co thé. Chat béo du thiia dugc tich luy vao cic md ma.
Do d6, trong co thé chit béo 1a nguén cung cdp va du trii ning lugng.
Acid béo omega-3 va omega-6 déu c6 lgi cho stic khoé tim mach, ngan ngita cac bénh vé tim,
déng mach vanh, trong dé a-linolenic acid va linoleic acid 12 hai acid béo thiét yéu vi co thé
khong thé ty tong hop dugc ma phai ldy tii nguén thyc phdm bén ngoai.



i niing lugng cho co thé,
0 stic khoé tim mach.

Mét s6 acid béo omega-3 va omega-6 can thiét cho co thé

Eicosapentaenoic acid (EPA)
(‘lgH]‘JCOUH

CH,CH,CH=CHCH,CH=CHCH CH=CHCH CH=CHCH,CH=CHICH, ,COOH

D““ahz‘a;“ggoa;'d (OHAY 1 €4, H,CH=CHCH,CH=CHCH,CH=CHCH,CH=CHCH,CH=CHCH,CH=CH[CH),COOH
131

Arachidonic acid (ARA)

C H, CO0H CH, [CH, ] CH=CHCH,CH=CHCH CH=CHCH,CH=CH[CH,] COOH
91
Linoleic acid (LA)
C_H. COOH CH,[CH,],CH=CHCH,(H=CHICH,] ,COOH
]|
o J

1. C6 bao nhiéu ester c6 cong thiic phan ti C;H O,?
A, 2, Bl 3. G4 DS,

2. Chéat X ¢6 cong thiic phan ti C,H,0,. Cho X tac dung véi dung dich NaOH
dun néng, thu dugc chat Y c6 cong thiic phan tii C,H,O,Na. X c6 cong thiic
cdu tao la

A. HCOOCH,CH,CH,. B. HCOOCH(CH,),
C. CH,COOC,H.. D. C,H.COOCH,.

3. Hoan thanh cdc phuong trinh phan ting theo so d6 (X, Y, Z, T, W la cac hgp chat
hiiu co khac nhau; T chi chita mot loai nhém chiic):

+ C3Hs(OH)3
> H,SO, dic, t°
+H,0,H*, 10
X— men gidm
(C,HO,) —
+
| g g VAR il

H,SO, dac, t°

10



XA PHONG VA CHAT GIAT RUA
| MuCTIEU | \

— N&u dugc khéi niém, dac diém vé cdu tao va tinh chét gigt ria clia xa phong
va chat gidt rifa tu nhién, tdng hop.

~Trinh bay dugc mot sé phuong phép san xudt xa phong, phuong phap
chly8u san xudt chat giat rifa téng hagp.

- Thuc hién dugc (hodc quan sét video) thi nghiém vé phan tng xa phong
hod chat béo.

- Trinh bay dugc cach st dung hop Ii, an toan xa phong va chét giat ria
tong hop trong ddi s6ng.

=

@ Xa phong, chat giat rifa dugce dung dé loai bo cac vét ban bam trén quan do, bé mat
cac vat dung, ...
Xa phong 1a gi? Xa phong va chat giat rifa tdng hop c6 déc diém gl giéng va khac nhau?

@ KHAINIEM, DAC DIEM CAUTAO VA TINH CHAT GIAT RUA CUA XA PHONG
VA CHAT GIAT RUA TU NHIEN, TONG HQP

* > Tim hiéu khai niém xa phong va chat giat riia tu nhién, tdng hop
Xa phong la hén hop mudi sodium hoac potassium ctia cic acid @

béo va mot s6 chat phu gia.

Céc chit phu gia trong xa phong c6 thé la chit don, gitp ting do | 50 sanh thanh phan,

ciing, ha gia thanh; chét diét khudn; chét tao huong; ... t[f]h chit gla‘t ";m cEa
xa phong va chat giat

Tti xa xua, khi chua xuat hién xa phong, con nguoi da biét stii dung rifa téng hop.

mot s6 chit giat rita sdn c6 trong tu nhién dé tam goi, giat gia nhu
nudc bd hon, bd két, ... (chit gidt riia ty nhién). Sau ndy, dé han
ché viéc st dung dau, m& dong — thuc vat trong san xuat xa phong,
cting v6i nhu cdu ngay cang tang va da dang ctia doi séng da thic
ddy su ra doi clia céc chat giat riia tong hgp.

Chat gidt rtta téng hop cé tinh ndng gidt rita tuong ty xa phong.
Chat giat ria tng hgp thudng la cic mudi sodium nhu sodium
alkylsulfate, sodium alkylbenzenesulfonate, ...

a mudi sodium hoc potassium ciia cic acid béo.

;phéi_muﬁi sodium, potassium ctia cac acid béo,

hong.

11



3 Tim hiéu dac diém cau tao, tinh chat giat rira ctia xa phong
va chat gidt rita tu nhién, tong hop
Céc phan tit xa phong RCOONa hodc RCOOK déu cé dac di€ém
cdu tao gom dau ua nudc gan véi dudi dai ki nude.
Vi du 1: Xa phong sodium palmitate

(0]
/\/W\/\/\/\/Ko_w
L J L ]

duéi dai ki nudc dau ua nudc

Cdu trtc nay lam phén t& xa phong “vila va nudc, viia ua dau”.
Khi hoa tan xa phong vao midc, tao thanh dung dich xa phong c6

stic cing bé mat nho, 1am cho vét can gidt rita dé thim uét. Phan @
i xa phong c6 kha ning xam nhap vao vét bdn dau méd nho goc 2 Quan sat Vi du 1 va

R va kéo cac vét ban dau ma vao nude nhd dau COO . Két qua la Vidu 2, hay gidi thich
cac phan tf ddu ma bi xa phong cudén khai vét ban. fai sao xa phong va
chat giat rira déu tan

Phan tl nhiing chét gidt riia ty nhién, téng hgp ciing c6 dic di€ém )
. N e = A dugc trong nudc.

cdu tao gébm c6 dau va nudc va dudi ki nudc, do do ciing ¢6 tinh

chat giat rtia giong nhu xa phong.

Vi du 2: Chat giat riia tong hop sodium laurylsulfate

i Sy, , e o
dudi dai ki nudc 8 O NEEIj
dau ua nudc

ip c6 dic diém cdu tao tuong tu xa phong, gém

@ PHUONG PHAP SAN XUAT XA PHONG VA CHAT GIAT RUA TONG HOP
2 Tim hiéu mét sé phuong phap san xuat xa phong

Thi nghiém. Phan ting xa phong hoa chat béo

Dung cu: bat sti, dng hut nho giot, dtia thuy tinh, kep sit, dén con.

Hoa chit: dau an, dung dich NaOH 30%, dung dich NaCl bao hoa.

Tién hanh:

Buidc 1: Cho vao bat sti 2 mL déu an va 5 mL dung dich NaOH.

Budie 2: Bun hén hop soi nhe va lién tuc khudy déu.

12
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Buide 3: Sau 10 phit, ngting dun, d€ ngudi. Thém 5 mL dung dich @
NaCl bao hoa vao, khudy nhe. D€ yén va quan sdt.

3 Tién hanh Thi nghiém va
mo ta hién tugng quan
sét dugc. Viét phuong
trinh hod hoc ¢ dang
tong quét ctia phan ting
xa phong hod chét béo.

Trong cong nghiép, xa phong dugc san xudt tii nguyén liéu chinh
la chét béo va sodium hydroxide hodc potassium hydroxide.
Ngoai ra, xa phong ciing c6 thé san xudt tit nguén hydrocarbon
trong dau mo theo so do sau:
Alkane —— Acid béo
(L&y tir dau mé) l

Mubi sodium/potassium ctia acid béo

' Tim hiéu phuang phap san xuat chat giat rifa tong hop
Chét giat rita téng hop dugc san xudt tli cic san phdm ctia ddu mo
theo so do sau:

" ") { R-SO5;H l R-SO;Na
Daumoé —— —
R-OSO;H R-OSO;Na
ing phan (ing xa phong hod.

dugc san xudt tii nguon hydrocarbon trong

@ CACH SUDUNG HOP Li, AN TOAN XA PHONG VA CHAT GIAT RUA TONG HOP
TRONG D01 SONG

' Tim hiéu cach sit dung hop li, an toan xa phong va chat giat rifa téng hop trong doi séng
Xa phong va chat giat rtia tong hgp déu c6 kha nang lam sach byi ban, ddu m& bdm trén cac
bé mat.
Tuy vay, cdn biét dugc dic tinh khdc nhau gitia xa phong va cac chét gidt rifa ty nhién, tong hop
dé sti dung hop li, an toan, duing muc dich. Khong nén dung xa phong giit riia trong nudc cling
(nudc ¢6 chita nhiéu ion Ca*', Mg*') do muéi ctia cdc kim loai ndy véi cic acid béo thudng
it tan, ... va gay hai cho do, quan sau khi giat.
Trai vdi xa phong, c6 thé sit dung chat gidt rita téng hop véi ca nude ciing, do chét giit riia téng
hop khong tao mudi khé tan véi Ca®', Mg?". Tuy nhién, nhugc diém cta chét gidt ria téng hop
s0 vGi xa phong 1a mét s chét giat rita téng hop kho bi phin huy sinh hoc, do d6 gay 6 nhiém
moi trudng.

riia té hﬁpmét cach hop li, an toan, diing chiic ning,

) Qué trinh ¢6 th& dién ra qua nhiéu giai doan.
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1. Hoa chat chu dao trong nganh cong nghiép san xuat xa phong la
A.K;SO,. B. NaCl. C.Mg(NO,),. D. NaOH.

2. Cho biét trong céc chit sau, chit nao c6 thé la thanh phéin chinh ctia xa phong? Chit nao c6
thé 1 thanh phan chinh ctia chét giat rita tong hop?

5 N/ NNV NN
COONa
b) /\/\/\/\/\/\/\/

COOK

OSO,Na
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GLUCOSE VA FRUCTOSE
ET \

— Néu dugc khai niém, cach phan loai carbohydrate, trang thai tu nhién
clia glucose, fructose.

- Viét dugc ¢éng thitc cdu tao dang mach hd, dang mach vong va goi
dugc tén ctia glucose va fructose.

- Trinh bay dugc tinh chat hoa hoc co ban cla glucose va fructose (phan
ung vdi copper(ll) hydroxide, nudc bromine, thudc thiTollens, phan tng
l[én men cua glucose, phan Ung riéng ctia nhém —OH hemiacetal khi
glucose & dang mach vong).

- Thuc hién dugc (hoac quan sat video) thi nghiém vé phan (ng clia
glucose (v8i copper(ll) hydroxide, nudc bromine, thuéc thitTollens).

—Trinh bay dugc ung dung ctia glucose va fructose.

Cung vdi chédt béo va protein, carbohydrate [a mot trong ba ngudn cung cap dinh dudng
cdn thiét cho co thé.

Carbohydrate la gi? Chiing ¢ cdu tao, tinh chat hoa hoc nhu thé nao va dugc Ung dung
ra sao trong doi song?

@ KHAI NIEM, CACH PHAN LOAI CARBOHYDRATE

2 Tim hiéu khdi niém, cach phan loai carbohydrate
Hang ngay, co thé chung ta dugc cung cép cdc chat dinh dudng nhu tinh bot, dudng saccharose,
glucose, fructose, ... Cac sin pham lam tit gidy, g6, s¢i cotton, ... véi thanh phén chinh la cellulose
cting dugc con ngudi st dung.
Céc chat tinh bot, dudng saccharose, glucose, fructose, cellulose c6 cong thiic chungla C (H,0),,
nén co tén goi la carbohydrate. Trong phén ti ctia chiing 6 nhiéu loai nhém chiic (tap chuic).
Carbohydrate dugc chia lam 3 nhém chu yéu sau day:

Bang 3.1. Phan loai carbohydrate

Monosaccharide

ld nhom carbohydrate | L& nhom  carbohydrate | La nhom carbohydrate phuc tap @
don gidn nhdt, khong bi | phic tap hen, khi bi thuy | nhat, khibi thuy phén hoan toan,

thuj phan. phén hoan toan, mdi phan | méi phan tl tao thanh nhiéu 1 Dyavao ddcdiém nao dé
Vi du: glucose, fructose. | 1 tao thanh hai phan ti | phan tif monosaccharide. phan loai carbohydrate?
monosaccharide. Vi du: tinh bét, cellulose.

Vi du: saccharose, maltose.
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chiic, thuding c6 cong thiic chung 1a C (H,0),..
accharide, disaccharide va polysaccharide.

@ GLUCOSE VA FRUCTOSE
2 Tim hiéu trang thai tu nhién ciia glucose va fructose
Glucose la chit ran, vi ngot, dé tan trong nudc. @

Trong tu nhién, glucose co6 trong nhiéu loai tréi cdy chin.

Tai sao mat ong ngot
O ngudi tridng thanh, khoé manh lugng glucose trong mau trudc hon nhidu cic loai trai

khi an khoang 4,4 - 7,2 mmol/L (hay 80 - 130 mg/dL)"". cay chin?
Fructose la chat ran, dé tan trong nudc, cé vi ngot hon glucose.

Fructose cling ¢6 trong mot s6 trdi cdy chin. Mat ong chia trung
binh 40% fructose va 30% glucose theo khéi lugng.

se o nhiu trong mit ong

'» Mé ta cong thitc ciu tao dang mach hd va mach vong ciia glucose va fructose
Glucose va fructose c6 cung cong thic phan ti C.H,,0,, déu
ton tai & dang mach haé va dang mach vong.
Trong dung dich, glucose ton tai cht yéu & dang vong 6 canh
va fructose ton tai chu yéu & dang vong 5 canh. Dang mach
vong va dang mach hé c6 thé chuyén hod lan nhau nhu sau:

H 0
H S OH
3 H
HJ4  OH OH 4 > H
H OH
dang w-glucose H 5 OH dang B-glucose
6CH,OH

glucose, mach h&

) Ngudn: Quyét dinh sb 5481/0D-BYT ngay 30/12/2020 clia B4 truéng Bo Y té vé viéc ban hanh
tai liéu chuyén mén “Hudng dan chan dodn va diéu trj dai thao dudng tip 2°
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Nhom -OH & vi tri s6 1 trong glucose dang mach vong goi la
-OH hemiacetal.

1
CH,OH
2=—0
—H
——OH
——OH
OH H
dang u-fructose GCHon
fructose, mach hd

Nhém -OH & vi tri s6 2 trong fructose dang mach vong goi la
-OH hemiketal.

ai & dang mach vong va mach h.

> Tim hiéu tinh chat hoa hoc co ban ctia glucose va fructose
1. Tinh chat ciia polyalcohol
Thi nghiém 1. Phan tng cua dung dich glucose véi copper(Il)
hydroxide
Dung cu: 6ng nghiém, 6ng hut nho giot, gid d&.
Hoa chat: dung dich glucose 2%, dung dich NaOH 3%, dung dich
CuSO,2%.
Tién hanh:

Buidc 1: Cho vao 6ng nghiém 1 mL dung dich CuSO, va 2 mL
dung dich NaOH, lic déu.

Budc 2: Thém tiép vao 6ng nghiém 3 mL dung dich glucose.
Léac déu cho dén khi két tia tan hét.
Tuong tu nhu dung dich glucose, dung dich fructose ciing c6 kha
ning hoa tan Cu(OH), tao dung dich mau xanh lam.
2CH,,0, + Cu(OH), — (CH,,0,),Cu + 2H,0

2. Tinh chat caa aldehyde

a) Phdn ting véi thuoc thii Tollens

Thi nghiém 2. Phan ting ctia dung dich glucose vé6i thudc thii Tollens
Dung cu: 6ng nghiém, céc thuy tinh 16n, 6ng hat nhé giot.

Hoa chat: dung dich AgNO, 2%, dung dich ammonia 3%, dung
dich glucose 2%.

2 Sosanh dac diém cau tao
cla phan t glucose va
fructose & dang mach hd.

dang B-fructose

3 Tién hanh Thi nghiém 1,
quan sat hién tugng
xay ra. Nhan xét varitra
két luan.

4 Tién hanh Thi nghiém 2
theo hudng dan. Nhan
Xét va gidi thich hién
tugng quan sat dugc sau
thi nghiém.
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Tién hanh:

Buéc 1: Cho vao 6ng nghiém sach khoang 3 mL dung dich AgNO,. Cho tiép dung dich NH,
va lac déu cho dén khi tan hét két taa.

Buic 2: Cho tiép khoang 1 mL dung dich glucose vao 6ng nghiém, lic déu.

Buéc 3: Pat 6ng nghiém vao c6c nudc nong khoing 60 °C. Sau khodng 5 phut, ldy éng
nghiém ra khoi cdc. Quan sat hién tugng va nhin xét mau sac san pham trén thanh
6ng nghiém.

Glucose phin ting vé6i thudc thii Tollens trong diéu kién dun néng nhe tao bac kim loai.
CH,OH[CHOH],CHO + 2[Ag(NH,),]OH _— CH,OH[CHOH],COONH, + 2Ag + 3NH, + H,O

Tuy khong c6 nhom —~CHO trong phin ti, nhing trong méi trudng kiém, fructose chuyén hoa
thanh glucose, nén cé phan ting véi thudc thit Tollens tiong tu glucose.

oI
CH,—CH—CH—CH—C—CH, —— CH—CH—CH—CH—CH—CHO

.y & | 1 O

OH OH OH OH O OH OH OH OH OH OH
fructose glucose

b) Phdn ting véi Cu(OH), trong moi triidng base, dun nong @

Thi nghiém 3. Phin ting cta glucose véi Cu(OH), trong méi 5 Tién hanh Thi nghiém 3

trudng base, dun noéng theo huéng dan. Nhan

Dung cu: 6ng nghiém, 6ng hut nhé giot, gia da, kep, den con. Xét hié"' tU@g xdy ra

Hoa chat: dung dich glucose 2%, dung dich NaOH 3%, dung dich b r':ghlem. v -
fructose ciing tham gia

CuSO, 2%. -

e phan ting nay?
Tién hanh:

Buidc 1: Cho vao 6ng nghiém 1 mL dung dich CuSO,. Thém tiép
2 mL dung dich NaOH vao 6ng nghiém va lic déu.
Budc 2: Cho tiép 3 mL dung dich glucose vao 6ng nghiém, lac déu.
Pun nong hon hop. Theo dai su bién d6i mau sac cta cac
chat trong 6ng nghi¢m.
Dung dich glucose va fructose déu phan ting dugc véi Cu(OH),
trong moi trudng base dun nong tao két thia do gach.
CH,OH[CHOH],CHO + 2Cu(OH), + NaOH —— CH,OH[CHOH],COONa + Cu,0 + 3H,0
¢) Phdn iing vdi nuidc bromine
Thi nghiém 4. Phan ting ctia dung dich glucose vdi nudc bromine

Dung cu: 6ng nghi¢m, 6ng hut nho giot. 6 Tién hanh Thi nghiém 4
Hoad chit: dung dich glucose 2%, nuéc bromine. theo hudng dan. Néu hién
Tién hanh: tuang xay ra. Gii thich.

Budc 1: Cho vao 6ng nghiém khoang 1 mL nudc bromine.
Buige 2: Thém tiép vao 6ng nghiém 2 mL dung dich glucose. Lac déu.
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Nhom -CHO trong glucose bi oxi hod bdi nudc bromine thanh
nhém ~COOH theo phuong trinh hod hoc:

CH,OH[CHOH],CHO + Br, + H,0 —— CH,OH[CHOH],COOH + 2HBr

d) Phan ving lén men
Duéi tac dung ctia cdc xac tac enzyme khdc nhau, glucose c6 thé
tao ra cac san phdm khdc nhau. @
Lanmentou: 7 Tai sao cac phan (ng

CH,,0, =215 2C,H,OH +2CO, [én men lai can nhiét do

ethanol khdng qud cao?
Lén men lactic:
CeH,,0, —™> 2CH,CH(OH)COOH
lactic acid

3. Tinh chat riéng ctia nhém hemiacetal
Nhém -OH hemiacetal cta glucose co6 kha nang phan tdng vai
methanol khi c6 mdt HCI khan tao thanh methyl glucoside.

Vi du:
CH,OH CH,OH
H H
oH H +CHOH —— oH H +H,0
OH | " H OH H
H OH H OH

p-glucose methyl p-glucoside!”

nt iét do thudong va khi dun néng.

hdn dng & nhém -OH hemiacetal va

> Tim hiéu mét s ing dung ctia glucose va fructose

Glucose la chit dinh duéng c6 gia tri déi vdi con ngudi do cé thé @
hép thu truc ti€p vao mau d€ di dén céc mo va té bao ctia co thé.

Vi sao trong y hoc, nquti ta
Glucose con dugc sti dung rong rai trong nganh coéng nghiép ﬂ,uangd;:glfmsggm
thuc phdm nhu san xudt banh keo, ethyl alcohol, ... chifng ha dung huylt?

' Ngoai san pham methyl B-glucoside, con thu dugc methyl cr-glucoside.



Fructose ciing dugc st dung phé bién trong linh vyc sén xuit siro, keo, miit, nudc trdi ciy
dong hop, ...

fyng nhiéu trong linh vuc y t& cong nghiép

1. C6 céc phét biéu sau:

1) Glucose va fructose khéng tham gia phan ting thuy phéan.

2) C6 thé phan biét glucose va fructose bang nude bromine.

3) Carbohydrate la nhiing hop chat hitu co tap chiic, thudng c6 cong thiic chungla C (H,0),.

4) Chét béo khong phai la carbohydrate.

S6 phat biéu dung la

Al B2, (4SS D. 4.
2. Cho biét mdi nhdn xét dudi day la dung hay sai?

a) Glucose va fructose la d6ng phan cau tao ctia nhau.

b) Glucose va fructose la carbohydrate thuéc nhém monosaccharide.

¢) C6 thé phén biét glucose va fructose bang thudc thit Tollens.

3. Pun noéng dung dich chiia 10 gam glucose vdi dung dich AgNO, (du) trong ammonia thdy
6 kim loai bac téch ra. Tinh khéi ligng kim loai bac t6i da thu dugc trong thi nghiém.



SACCHAROSE VA MALTOSE
[ MyC TIEU \

- Néu dugc trang théi tu nhién cla saccharose va maltose.

- Viét dugc cong thuc cau tao dang mach hd, dang mach vong va gol
dugc tén ca saccharose va maltose.

- Trinh bay duogc tinh chat hoa hoc co ban clia saccharose (phan Ung vai
copper(ll) hydroxide, phan tng thuy phan).

- Thuc hién dugc (hoac quan sat video) thi nghiém vé phan Ung cla
saccharose (phan ung vai copper(ll) hydroxide). Mo té cac hién tugng thi
nghiém va giai thich dugc tinh chét hod hoc clia saccharose.

—Trinh bay dugc Ung dung ctia saccharose va maltose.

A >

@ Trén ké bép cla cac gia dinh thuong ¢6 lo duang an, tén hoé hoc la saccharose, ding
nhiéu trong pha ché thuc pham. Thud au tho, ai cling tling cé dip thudng thiic cac cay
keo maltose, thudng goi la mach nha. Saccharose ¢6 gi khac véi maltose? Ching c6 cdu
tao va tinh chat hoa hoc nhu thé nao?

@ TRANG THAI TU NHIEN VA CONG THUC CAU TAO CUA SACCHAROSE,
MALTOSE
*2 Tim hiéu trang thai tu nhién va cong thiic cdu tao ctia saccharose, maltose

Saccharose con dugc goi la dudng én, la chit rdn, vi ngot, dé tan trong nudc. Saccharose cé
nhiéu trong cay mia, hoa thét not, ca cai duong, ... va dugc tiéu thu véi ligng 16n trén toan cau.
Maltose ciing la chét ran, vi ngot, dé tan trong nu6c. Khdc vdi saccharose, maltose c6 trong
ngi cdc ndy mam, cac loai thuc vét, rau qua, ... Maltose chi yéu duoc tao ra trong qua trinh
thuy phan tinh bot.

Saccharose va maltose déu la cic disaccharide co6 cong thiic phan ti la C,H,,0,,. Phin tu
saccharose dugc tao béi mot don vi a-glucose va mét don vi B-fructose, lién két voi nhau qua
nguyén tu oxygen gitia C, ctia don vi a-glucose va C, ctia don vi p-fructose:

lién két a-1,2-glycoside

: ©)
HOCH, o  H 1 Phan i saccharose G
H HO nhom —-OH hemiacetal
hoac nhdm —OH hemiketal
khdng? Vi sao?
2 Phan t saccharose ¢o thé
mavong khong? Gidi thich.

A Hinh 4.1. Phan ti saccharose
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Khac véi saccharose, phan tii maltose dugc tao bdi hai dan vi glucose,
lién két véi nhau qua nguyén tif oxygen gitia C, ctia don vi glucose

3 Vi sao phan ti maltose

nay va C, cua don vi glucose kia. c6 thém@vong?
lién két a-1,4-glycoside
6 6 6 6
CH,0OH CH,OH CH,OH CH,OH
H %—o H H H H 8%—o H H +—O0H |,
H 1 4} H 1 - H =
4}<0H H OH ;{ 4><0H H X /4<OH y A0
0
QH 2 3 [2 OH OH 2 Q 3 2
H OH H OH H OH H OH
dang mach vong dang md vong

A Hinh 4.2, Phan t maltose

@ TINH CHAT HOA HOC €O BAN CUA SACCHAROSE

2 Tim hiéu tinh chat hoa hoc co ban ciia saccharose

1. Tinh chét ciia polyalcohol

Thi nghiém. Phan ting cta dung dich saccharose vdi copper(II)

hydroxide

Dung cu: 6ng nghiém, 6ng hut nho giot, gia dé.

Hoa chat: dung dich saccharose 2%, dung dich NaOH 3%, dung

dich CuSO, 2%.

Tién hanh:

Budc 1: Cho vao 6ng nghiém lan lugt 1 mL dung dich CuSO, va
2 mL dung dich NaOH, lic déu.

Buidc 2: Thém tiép vao 6ng nghiém 4 mL dung dich saccharose. Lac
déu cho dén khi két tla tan hét.

Dung dich saccharose c6 kha ndng hoa tan Cu(OH), tao dung dich

mau xanh lam.

2C,,H,,0,, + Cu(OH), —— (C,,H,,0,,),Cu + 2H,0

22

i vi o.-glucose va mot don vi p-fructose, lién két

ion vi glucose, lién két v6i nhau qua lién két

4 Dua vao dic diém
cdu tao cla phén ti
saccharose, du doan tinh
chét hod hoc ca bin clia
saccharose.

5 Nhan xét va gidi thich
cac hién tugng xdy ra
trong thi nghiém.
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2. Tinh chit cta disaccharide @
Trong moi truding acid hodc c6 enzyme lam xtic téc, saccharose bi Bing phuong phap hod hoc,
thuy phan thanh glucose va fructose. phan biét 3 dung dich riéng
H+} tll . 5 3
C:H,0, ¥H.0 hoac enzyme CeH504 + CgH,,04 bigt sau: glucose, fructose va
glucose fructose saccharose.

¢ chia polyalcohol va phan ting

* > Tim hiéu mét s6 ing dung ctia saccharose va maltose %u‘ bt s itnngic
Saccharose duoc sit dung nhiéu trong cong nghiép thic phdm dufmg  thém mbt it nufc
nhu ché bién nudc giai khat, siro, banh miit, keo, ... va trong san chanh thi dung dich thu dudc
xuit dugc pham. G,
Maltose ciing dugc st dung pho bién trong san xuat banh keo va h

trong san xudt bia.

iéu trong cong nghiép ché bién thyc pham.

1. Carbohydrate nao dudi day khéng c6 nhém —OH hemiacetal hoac nhém —OH hemiketal?
A. Glucose. B. Fructose. C. Saccharose. D. Maltose.

2. Cho cac carbohydrate sau: glucose, fructose, saccharose va maltose. S6 carbohydrate c6
kha nang md vong trong dung dich nudc 1a
Al B. 2. C:3 D. 4.

3. Hoan thanh céc phuong trinh phan ting theo so d6 (X, Y, Z, T la cac chét hitu co khac nhau):
S + MNOJ -’NHS 5

Ed

T

+HO, H, t°
Saccharose Hz—

Y +Br, + AO 37

4

4. Thuy phan 100 gam saccharose thu dugc 104,5 gam hdn hop gém glucose, fructose va
saccharose con du. Tinh hi¢u suat phan ting thuy phan saccharose.
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TINH BOT VA CELLULOSE
MyCTIEU | .

— Néu duoc trang thai tu nhién cla tinh bot va cellulose.

- Viét duoc cdng thire cdu tao cla tinh bot va cellulose, goi dugc tén cla
tinh bét va cellulose.

- Trinh bay dugc tinh chdt hoa hoc ca ban cla tinh bot (phan Ung thuy
phan, phan tng vai iodine); cta cellulose (phan Ung thuy phan, phan
Ung vdi nitric acid va véi nudc Schweizer).

—Thuc hién dugc (hodc quan sat video) thi nghiém vé phan ting cla tinh
bét (phan (ng thuy phan, phan tng ctia hé tinh bot véi iodine); clia
cellulose (phan (ing thuy phan, phan ng véi nitric acid va tan trong
nudc Schweizer). M6 t& cic hién tugng thi nghiém va gidi thich dugc
tinh chat hod hoc cua tinh bot va cellulose.

— Trinh bay dugc su chuyén hoa tinh bét trong ¢o thé, su tao thanh tinh
bot trong cay xanh.

—Trinh bay dugc ting dung cda tinh bot va cellulose.

@Tinh bot la loai luong thuc dugc con ngudi st dung lam thic an co ban nhung cac loai
ddéng vat an cé nhu trdu, bo, ... lai s&r dung thidc an co ban la cellulose.

Tinh boét va cellulose c6 cau tric phan tu, tinh chdt hoa hoc gidng va khac nhau nhu

thé nao?

@ TRANG THAI TU NHIEN VA CONG THUC CAU TAO
CUATINH BOT, CELLULOSE

» M ta trang thai tu nhién cta tinh bot va cellulose
Tinh bét la chit rdn mau tring, hau nhu khéng tan trong nudc lanh, tan mét phén trong
nudc néng tao thanh hé tinh bét. Tinh bét c6 nhiéu trong cac loai hat (gao, ngé, dau, ...),
cu (khoai, san, ...), qua (chudi xanh, ...).

Cellulose la chit rin, dang s¢i, mau tring, khong tan trong nudc
va cac dung moi hiiu co thong thudng. Cellulose la thanh phén
chinh ctia thanh té bao thuc vat.

1 Hat ngd va I6i ngé, bd
phan ndo chiia nhiéu
nhiéu tinh bot? Bo phan
nao chifa nhiéu cellulose?
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2 Tim hiéu cong thiic cdu tao cta tinh bot va cellulose
1. Tinh bt
Tinh bét 1a polysaccharide, gobm amylose va amylopectin. Tinh bot c6 cong thiic phan ti la
(C(:HIGOS)H'
a) Amylose: tao bdi nhiéu don vi a-glucose, néi véi nhau qua lién két - 1,4-glycoside hinh thanh
chuéi dai xoan, khéng phan nhanh (Hinh 5.1).

6 6 6
CH,OH CH,OH CH,0H

2 Nguyén nhan amylopectin
@ mach phan nhanh?

OH

lién ket a-1,4-glycoside
A Hinh 5.1. Phan téfamylose
b) Amylopectin: tao bdi nhiéu don vi a-glucose, néi véi nhau qua lién két a-1,4-glycoside,
tao thanh cic doan mach. Do ¢6 thém lién két a-1,6-glycoside néi gitia cdc doan mach nén
amylopectin c6 mach phén nhanh (Hinh 5.2).

Hay tim hiéu va cho biét

tinh bot trong gao té
~ hay gao nép chia Iuong

amylopectin nhiéu hon?

lién két u-1 4-glycoside

A Hinh 5.2, Phan tir amylopectin

Lién két ot-1,4-glycoside 1am cho phan ti tinh bot thuc té khong dudi thang ma xodn thanh hinh [0 xo.

Amylopectin

A Phan tirtinh bét xoan thanh hinh 1d xo




2. Cellulose @

Céng thiic phan tif ctia cellulose la (C,H,,0,),. Khdc véi tinh bdt,

phan tii cellulose tao bdi nhi¢u don vi f-glucose, noéi véi nhau qua 3 So sinh dgc diém d‘_’
lién két B-1,4-glycoside, tao thanh chudi dai, khong phian nhanh 190 phan tf amylose va
(I_nnh 53). cellulose,

6
lién két -1 4-glycoside ~ CH2OH

s ]2 H CHUY /]
H OH

Trong phan t cellulose,
moi mat xich CH, 0, ¢

3 nhom OH nén c6 thé
viét 1a [CH,0,(0H),].

A Hinh 5.3. Phan tif cellulose

oi nhiéu don vi a-glucose lién két vdi nhau.
lién két v6i nhau.

© TINH CHAT HOA HOC CO BAN CUA TINH BOT VA CELLULOSE
2 Tim hiéu tinh chat hoa hoc co ban cua tinh bt va cellulose

1. Phan ving thuy phin

Thi nghiém 1. Phan (ing thuy phan tinh bot

Dung cu: 6ng nghiém, 6ng hut nho giot, gid d&, céc thuy tinh chiu

nhiét, dén con. "

Hod chdt: dung dich hé tinh bat, dung dich H.SO, 10%, dungdich  * :L i “:‘;“ tﬂ:im p;;:

NaOH 10%, gidy quy tim, dung dich CuSO, 2%. tinh bt lai phan ting

Tién hanh: dugc vdi Cu(OH), trong

Budc 1: Cho vao 6ng nghiém 2 mL dung dich hé tinh bot. Thém ::;g:rmg base, dun
tiép 1 mL dung dich H,SO,. Lic déu. '

Buidc 2: Dat ong nghiém vao coc thuy tinh chiia nudc s6i, ti€p tuc
dun cach thuy trong khodng 10 phut.

Budc 3: Thém dén dung dich NaOH vao 6ng nghiém cho dén khi dung dich bat dau chuyén
sang moi trudng kiém (thii bang cach dung daa thuy tinh chdm vao dung dich, sau do
chim vao miu gidy quy tim sao cho quy tim chuyén sang mau xanh). Thém tiép vao
6ng nghié¢m 0,5 mL dung dich NaOH va 1 mL dung dich CuSO,. Két tia mau xanh
xudt hién.

Buc 4: Pun néng 6ng nghiém. Theo doi su thay d6i mau sac két tha.
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Thuy phéan hoan toan tinh bgt trong méi trudng acid tao thanh glucose.

(CeH1g05), + NH,0 —*5— nC;H,,0,

tinh bét glucose

Tinh bt ciing bi thuy phan nh¢ cic enzyme trong qud trinh tiéu hod thanh dextrin
(C¢H,,0,), (x < n), maltose va thanh glucose.
Thi nghiém 2. Phan ing thuy phén cellulose
Dung cu: c6c thuy tinh, chéu thuy tinh, dda thuy tinh, dén con, kep 6ng nghiém, 6ng hut
nho giot.
Hoa chit: bong (cellulose), dung dich H,SO, 70%, NaHCO, rdn, dung dich NaOH 10%, dung
dich CuSO, 2%.
Tién hanh:

Buidc 1: Cho mét lugng nho bong vao coc thuy tinh, cho tiép 5 mL
dung dich H,SO,. Dung daa thuy tinh khudy déu, sau dé
dat coc thuy tinh vao chau nudc néng va khudy déu cho t6i
khi tao dung dich dong nhat. O

%

Budc 2: D€ ngudi, ldy khodng 1 mL dung dich trong céc cho vao 1
&ng nghiém. Thém tii tit NaHCO, vao éng nghiém dén khi Dong vat nhai lai cd thé
diing sti bt khi. tieu hoa dugc cellulose

Budc 3: Cho vao éng nghiém 2 mL dung dich NaOH, sau dé vi ching 6 vi khuan
thém tiép 1 mL dung dich CuSO,. Lic déu va dun néng Ruminococcus trong da .
&ng nghiém. Nhiing vi khudn nay tao ra

Trong moi trudng acid hoac enzyme, cellulose ciing bi thuy phan cellulase la enzyme c6 thé

hoan toan tao thanh glucose. thuy phan cellulose thanh

1+ | -
(CaHygOy), + NH,0 it s NCeH,,0, e y
cellulose glucose

2. Phan 1ing cia ho tinh bét véi iodine

Thi nghiém 3. Phan (ing cta tinh bot voi iodine

Dung cu: 6ng nghiém, 6ng hat nhé giot, gia do, den con.
Hoa chit: ho tinh bot, dung dich iodine 1% trong KI. A Hinh 5.4, Mb hinh titang
Tién hanh: tac gida tinh bot va iodine

Cho vao 6ng nghiém 2 mL hé tinh bot. Nho tiép vai giot dung @
dich iodine vao 6ng nghiém. Lac déu.

5 Nhdn xét va gidi thich
Tinh bét tac dung véi iodine tao hgp chdt c6 mau xanh tim. hién tuong xdy ra trong

Pay la phan ung dic trung d€ nhan biét tinh bot. Thi nghiém 3.

3. Phan ting cua cellulose véi nitric acid

Thi nghiém 4. Phan ting cua cellulose vdi nitric acid

Dung cu: 6ng hut nhoé giot, daa khudy, cc thuy tinh chiu nhiét, den c6n, chau, nhiét ké,
panh gap hoa chat.

Hoa chat: dung dich NaHCO,, dung dich H,SO, dic, dung dich HNO, dic, nudc, bong,
gidy loc.
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Tién hanh:

Budc 1: Cho vao coc thuy tinh 4 mL dung dich HNO, dac. Dat coc vao chau nuéc da.
Thém ti€p tui tit 8 mL dung dich H,SO, dédc. Khudy déu bang daa thuy tinh.

Budc 2: Dan méng bong thanh 16p mong, rong bang dédy cdc thuy tinh. Cho bong vao cdc.
Dung diia thuy tinh nhin chim khéi bong xuéng hén hgp acid.

Buidc 3: Dt cée vao chau nude néng 60 °C — 70 °C trong khoang 7 phuit.

Budc 4: Gap san phdm ra khoi cc, riia sach bang dung dich NaHCO, va nudc, sau d6 ép kho
bang gidy loc (Hinh 5.5).

Cellulose tac dung v6i hén hop nitric acid dac va sulfuric acid ddc thudng tao thanh cellulose

dinitrate va cellulose trinitrate.

Vi du:

[CH,0,(OH),], + 3nHONO, —5%L _ [C H,0,(ONO,),], + 3nH,0

callulose trinitrate

Cellulose trinitrate chdy nhanh, khéong khoi, kh(‘)ng tan, dugc sti dung lam thudc sting.

A Hinh 5.5. Cellulose (trai) va thanh phdm cellulose nitrate (phai)
Thi nghiém 5. Phan (ing cta cellulose v&i nuéc Schweizer @
Duyng cyiitbc I tinh 1001 g Bobi, diia thu tinkl ¥ T gy Ny g
TR ’ quan sat duoc & Budc 2.
Ho4 chat: dung dich CuSO, 5%, dung dich NaOH 10%, dung dich K&t luan.
ammonia dic, bong. :
Tién hanh:

Buidc 1: Biéu ché nude Schweizer bang cich cho 10 mL dung dich CuSO, vao c6c. Thém tiép
5 mL dung dich NaOH, sau d6 thém déin dung dich NH, va khudy déu cho dén khi
két thia tan hét.

Budc 2: Ly moét lugng nho bong cho vao coc chiia nude Schweizer vita thu dugc & trén. Dung
diia thuy tinh nhdn chim 16p bong va khudy déu trong khoang 3 - 5 phut.

1 -v&t nitric acid, phan (ing v6i nudc Schweizer.

> Su chuyén hod tinh bét trong co thé, su tao thanh tinh bdt trong cdy xanh, \ing dung cda
tinh bét va cellulose
Khi an tinh bot, enzyme trong nudc bot (amylase) phan gidi tinh 7 v sag nhai ki com, bénh
bét thanh dextrin, maltose. G rudt, dextrin, maltose tiép tuc bi mi déu thdy ¢6 vi ngot?
thuy phan thanh glucose nhd enzyme trong dich rudt. Glucose

28



s £

dugc hdp thu qua thanh rudt vao mau, di dén céc té bao trong co thé. Glucose con du dugc
luu trii duéi dang glycogen trong gan va co.

Trong tu nhién, nhd nang lugng ctia anh sang mit troi va chét diép luc chlorophyll trong la cay
ma thuc vét tong hgp dugc glucose tii CO, va H,O. Qua trinh quang hgp xay ra nhu sau:

6CO, + 6H,0 —ii> CH,,0, + 60,

Céc phan tii glucose két hop lai véi nhau tao thanh tinh bét:
nCeH,,05 — (CsH,,0O;), + nH,0

Tinh bét duing lam luong thuc, diéu ché glucose, ... Cellulose dung dé€ san xudt son mai,
thudc sung khong khoi, to visco, gidy bong kinh, ...

1h cho céc co thé song.
thanh té€ bao thuc vit.

thuic trong cudc song.

1. Cho 6 carbohydrate sau: glucose, fructose, maltose, saccharose, tinh bgt va cellulose.
Co bao nhiéu carbohydrate da cho thu¢c nhom polysaccharide?
AL B. 2. i o D. 4.
2. Xac dinh cac chat X, Y, Z, E, G va hoan thanh phuong trinh hoa hoc theo cic sa do
phéan ting sau:
(@ X+HO0 —*—Y
(b) Y + AgNO, + NH, + H,O —— Ammonium gluconate + Ag + NH,NO,
QY " E+Z

(d)Z+H0 -5 X+ G

chit diép Iyc
3. Giai thich cdc hién tugng sau:
a) Xo6i hodc com nép thi déo va dinh hon com te.

b) Nhé vai giot dung dich iodine vao mat cat ctia qua chudi xanh thay xuat hi¢gn mau
xanh tim.

¢) Dung dich sulfuric acid dic lam sgi bong hodc gidy bi hoa den.
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AMINE

- Néu dugc khai niém amine va phan loai amine (theo bac clia amine va ban
chat g6¢ hydrocarbon).

- Viét dugc cong thirc cau tao va goi dugc tén mét s6 amine theo danh phap
thay thé, danh phap géc - chiic (s6 nguyén tl carbon trong phan ti < 5),
tén théng thudng ctia mot sé amine hay gap.

- Néu dugc dic diém vé tinh chat vat If clia amine (trang thai, nhiét dé soi,
nhiét do nong chay, kha nang hoa tan).

—Trinh bay duoc dac diém cdu tao phan tiva hinh dang phan t&tmethylamine
va aniline.

—Trinh bay dugc tinh chét hod hoc ddc trung clia amine: tinh chdt clia nhdém
—NH, (tinh base vai quy tim, vai HC, vai FeCl,), phan ung vdi nitrous acid,
phan ung thé & nhan thom (v&i nudc bromine) cla aniline, phan Ung tao
phuc cda methylamine (hoac ethylamine) vai Cu(OH),.

— Thyc hién dugc (hodc quan sat video) thi nghiém vé phan Ung cla dung
dich methylamine (hoac ethylamine) v&i guy tim, HC, FeCl,, Cu(OH),; phan
Ung cua aniline vai nudc bromine; mo té duge cac hién tugng thi nghiém
va giai thich dugc tinh chat hoa hoc clia amine.

—Trinh bay dugc (ing dung cia amine (diamine va aniline); cac phuang phap
diéu ché amine (khir hgp chat nitro va thé nguyén tu hydrogen trong phan
trammonia).

- =~

@ Histamine [a mot amine tu nhién dugc tim thay trong co thé ngudi va nhiéu loai dong vat.
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Histamine ton tai mét trong hai dang, dang du trlr & khap cadc mé trong co thé hoac dang
tu do. Mot trong nhiing tac dong clia histamine la gay viém, di tng. Khi co thé gap tinh
hudng gay kich thich (di ing thai tiét, thuc pham, hoa chat, . ..), histamine chuyén thanh
dang tu do, gdy ra cac triéu chiing sung, dé, ngua. Biéu nay gilp co thé chéng lai cac tac
nhan gay hai bang cach kich thich hé théng mién dich ctia co thé.

Amine la gi? Amine co nhiing tinh chat va Uing dung nao trong thuc tién?

NH,
N

HN /
histamine



@ KHAINIEM VA CAU TRUC @
* 2 Tim hiéu khai niém va cach phan loai amine 1 Quan sit Hinh 6.1, cho
biét nhom chic dac

Amine la hgp chat hiiu cg, c6 nhiéu chiic nang trong co thé s6ng

nhu diéu hoa sinh hoc, dan truyén than kinh, ... Amine thudng :gg]r?“:a: Gl frond prien
dugc phan loai theo bac nhu trong Hinh 6.1.
Amine bac mot
CH,—NH, @‘NHz 2 Dua vao s§ nguyén ti
hydrogen cla phan td
NH, bi thay thé va dac
Amine béc hai va bicba diém cau tao clia nhom
thé, cho biét amine duoc
CHy~NH-CH, CHl=N-CHi; phan loai nhu thé no.
Gy Thé nao I amine bac mat,
A Hinh 6.1. Céng thifc cau tao ctia mot s6 amine amine bac hai va amine
bac ba?

Amine c6 nguyén ti nitrogen lién két truc ti€p véi nguyén ti
carbon ctia vong benzene goi la arylamine, nguyén ti nitrogen

lién két vai goc alkyl goi la alkylamine.

©

Cho 2 cht sau: CH,—CH,—NH, va CH,—COONH,. Chét nao thudc loai amine? Xac dinh bac ctia amine d.

uyén tii hydrogen trong phan ti ammonia
yan chdt ctia goc hydrocarbon.

> Mé ta dacdiém cdu tao, hinh dang phan ti methylamine va aniline

Cau truc phan ti ciia ammonia, methylamine va aniline dugc biéu

dién nhu sau (Hinh 6.2).
N. N.
v i Vv i
Y H by,

ammonia l i

A Hinh 6.2. Ciu tric phan tf ammonia, methylamine, aniline
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3 Quan sat Hinh 6.2

(a)

va Hinh 6.3, cho biét
hinh dang phan t&r cla
methylamine va aniline.

Nguyén tir hydrogen
@ nNouyen ti nitrogen
@) Nguyén tir carbon

A Hinh 6.3. Mé hinh phéan tit methylamine (a) va aniline (b)

&) DONG PHAN VA DANH PHAP

 Viét cong thiic cdu tao va goi tén amine

Khi thay d6i mach carbon, vi tri nhém chtic hodc s6 nhom thé lién
két vGi nguyén tii nitrogen thu dugc cac dong phan amine. Amine

thudng dugc goi tén theo tén goc — chiic va tén thay thé.

Vi du 1: Amine (ing v6i cong thiic phan tii C,H, N cd cic cong thiic
cdu tao, tén goc — chiic (mau hong) va tén thay thé (mau xanh duong)

nhu sau:

4 3 2 1
CH,CH,CH,CH,—NH,

butylamine
(butan-1-amine)

3 G

CH, CHCH,—NH,
CH,
isobutylamine

(2-methylpropan-1-amine)

CH,GH,GH-NH,
CH,

sec-butylamine
(butan-2-amine)

(CH,),G—NH,
CH,

tert-butylamine
(2-methylpropan-2-amine)

CH3CH,CH,~NH-CH;

methylpropylamine
(N-methylpropan-1-amine)

CH,CH-NH-CH,
CH,

methylisopropylamine
(N-methylpropan-2-amine)

CH,CH,-NH-CH,CH,

diethylamine
(N-ethylethanamine)

CH,CH,—N-CH,
CH,

ethyldimethylamine
(N.N-dimethylethanamine)

Mot s6 amine c6 tén théng thuong, nhu aniline.
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4 Nghién ciu Vi du 1, cho
hiét amine cd loai ddng
phan nao. Phan tich cich
goi tén amine theo 2 loai
danh phap da néu.



ri nhém chiic va déng phan bac amine.

Tén géc hydrocarbon amine

Tén hydrocarbon :
(bo ki tw €)

tén hydrocarbon
mach chinh (b6 ki tw €)

amine

tén hydrocarbon

mach chinh (b6 ki tu €) amine

Viét cong thiic céu tao va goi tén theo danh phap géc — chiic cicamine bac hai ¢6 cong thﬂc:phﬁnb?t-s_ N

@ TINH CHAT VAT LI

~ > Tim hiéu tinh chat vat li cia amine
Nhiét d6 nong chay, nhiét d6 soi, do tan trong nudc cia mot s6
amine dudgc thé hién trong Bang 6.1.

Bang 6.1. Dic diém vat li ciia mot s6 amine"”

5 Quan sat Bang 6.1, ké

CH;NH, -95 —6 Tan nhiéu tén cic amine thé khi

- ¢ diéu kién thudng.

CH,CH,NH, -81 17 Tan nhiéu Nhin xét xu hudng

CHeNH, (aniline) -5 184 37 biesy e hect £ nong

- chdy, nhiét do soi va

CH;NHCH; -9 7 Tan nhiéu khé nang hoa tan trong
(CH,),N -7 3 Tan nhiéu OACC i cacammine.

™ Mgudn: William H. Brown, Thomas Poon (2016), Introduction to Organic Chemistry, Wiley, p. 320.
Graham Solomons T.W., Craig B. Gryhle, Scott A. Snyder (2016, 12" edition), Organic Chemistry, Wiley, p. 893.
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Gitia cic phén tii amine bac m¢t hodc amine béc hai hinh thanh lién
két hydrogen lién phan tt, anh hudng dén nhiét do néng chay, nhiét 6 cno igt lién két hydrogen

do so6i ciia amine. Gitia phén ti amine v6i phan tii nudc hinh thanh anh huéng nhu thé nao

lién két hydrogen, anh hudng dén dé tan trong nudc ctia amine. dén nhiét do nong chay,
nhiét d si, do tan trong
nudc cia amine.

tai & the khi, long hogc rin.
amine cung bac ¢6 xu hudng ting khi phan ti

iong tan nhiéu trong nuidc,

@ TINH CHAT HOA HOC

1.Tinh base ctia nhom NH,
> Thuchién thi nghiém vé tinh base cia amine

Trong dung dich, amine phan ting v6i H,O tao ra ion ammonium
va ion hydroxide.

RNH, + H,0 == RNH: + OH"

Thi nghiém 1. Tinh base cia methylamine 7" Tién hanh Thi nghiém

Dung cu: 6ng nghiém, 6ng hat nho giot, gia d&, panh gap hod chit, 1, quan sat va néu hién

bat su hodc dia thuy tinh. tugng thi nghiém, Dua
Hoa chit: cic dung dich CH,NH,, HCI, FeCl, c6 cung néng d vao phuong trinh hod
0,1 M; dung dich phenolphthalein va gidy quy tim. ?9; f-“;) cle phhénhlrég
P , W e e ; néu c0), gidi thich két
Tién hanh Thi nghiém theo cac budc trong Bang 6.2. qud thinghiém,
Bang 6.2. Cac budc tién hanh Thi nghiém 1
Tiénhanh | Dia
Budc 1 Dt vao mdu gidy | Ldy 2 mL dung dich | Lykhodng 1 ml dung dich
quy tim. CHNH, va nhé thém vai | Fedl,.
giot phenolphthalein.
Budc2 Nho vai giot dung | Nho tirtir 2 mL dung dich | Nho tir tir khodng 3 mL
dich CH,NH, vao | HClvao, lac déu. dung dich CH,NH, vao,
mau gidy quy tim. lac déu.
Phuong trinh hod hoc ctia cdc phan ting: @
CH,NH, + HCI > CH,NH,CI Viét phuong trinh hod hoc

thé hién tinh base cla
3CH;NH, + 3H,0 + FeCl;, —— 3CH,NH,CI + Fe(OH),|  apiline qua phdn (ng véi

Tinh base ctia aniline yéu hon methylamine va dung dich aniline ~ dungdich HCl.
khéng lam d6i mau quy tim.
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6 thé 1am quy tim hoa xanh, dung dich aniline

2, Phan ting véi nitrous acid (H—0—N=0)
' Tim hiéu phan (ing cia amine véi nitrous acid

Amine phan tng vdi nitrous acid, sén phdm phu thudc vao béac cia
amine, ban chat cua goc hydrocarbon, diéu kién tién hanh, ...

8 Tir Vi du 2 va Vidu 3,

Vi du 2: Ethylamine phan ting véi HNO, sinh ra nitrogen va ethanol. xac dinh bac clia amine
trong 2 phan tng véi
CH,CH,NH,+ HNO, —— CH.,CH,OH + N,t+ H,0 nitrous acid, Cho biét
. Aniline phan G H » nhist da th Ny sif khdc nhau vé 2 loai
Vi dy 3: Aniline phan (ng v6i HNO, & nhiét do thap (0 - 5 °C) in pham hiu c0.

sinh ra muéi diazonium.

<(}m-|2 +HNO, + HCl —=5— [C.H,N, | 'CI" +2H,0

hiét do thép tao ra mudi diazonium, la chét
éu hgp chit hitu co.
‘nitrous acid sinh ra nitrogen va alcohol.

® \

Diazonium tham gia phdn ting ghép ndi véi phenol hodc arylamine tao ra hop chat azo « mau, duoc st dung lam thudc nhudm.

OH N(CHz);
‘@ /N"‘*N‘@ @ﬂw@

(mau cam) (mau vang)
e /

3. Phan img ¢ nhan thom ctia aniline

Khi tham gia phan (ing thé nguyén t{ hydrogen ctia vong benzene,
phén ti aniline uu tién thé nguyén ti hydrogen & cdc vi tri 2, 4, 6.

~ > Thuc hién thi nghiém phan ing ctia aniline véi nudc bromine

9 Tién hanh Thi nghiém 2,
néu hién tugng va gidi

Dung cu: 6ng nghiém, 6ng hut nho giot, gia da. thich két qua thi nghiém.

Hoa chit: dung dich aniline, nudc bromine.

Thi nghiém 2. Phan (ing aniline véi nudc bromine
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Tién hanh:

Ldy khoang 2 mL dung dich aniline cho vao 6ng nghiém.
Thém tiép vai giot nudc bromine.

Phuong trinh hod hoc ctia phan ting:

NH, NH, @
. Br Br e (6 thé phan biét aniline vdi
+3Br, —> Fakior benzene bang phin (ing
Br

vi nudc bromine khdng?
Gidi thich.

2,4 6-tribromoaniline

(két tda mau tring)

 thé nguyén tit hydrogen
ting uu tién thé nguyén tu
4 (p-) ciia aniline.

4. Phan iing tao phuic cia methylamine hoac ethylamine

> Thuc hién thi nghiém phan ting tao phiic cia methylamine @
Thi nghiém 3. Methylamine phan ting tao phtic v6i Cu(OH), 10 Tién hanh Thi nghiém 3,
Dung cu: 6ng nghiém, éng hat nho giot, gia da. néu hién tugng va giai
thich két qua thi nghiém.
Hoa chit: dung dich CH,NH, 0,1 M, dung dich CuSO, 0,1 M.
Tién hanh:

Budc 1: Liy khoang 0,5 mL dung dich CuSO, cho vao éng nghiém.
Budc 2: Thém tiép tu tii khoang 4 mL dung dich CH,NH,, lic déu
6ng nghiém.
Phuong trinh hod hoc ctia phan ting:
2CH;NH, + 2H,0 + CuS80O, —— (CH;NH,),SO, + Cu(OH),| @

Dung dich methylamine hoa tan dugc két ttia Cu(OH),, tao thanh Viét phuong trinh hod hoc
dung dich 6 mau xanh lam 12 phiic chit ctia methylamine véi Cu™.  ¢ga phan ting tao phuc khi
cho ethylamine tac dung

4CH;NH, + Cu(OH), — [Cu(CH,NH, ),]J(OH), i Cu(OH)
]

 phan (ing tao phiic véi Cu(OH),.
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&) UNG DUNG VA PIEU CHE @

2 Gidi thiéu ung dung cua amine 1T thong tin vé tng

Amine dugc iing dung trong nhiéu linh viic, nhu téng hgp polyamide, dung cia amine, cho

dugc phdm, hoa chit sti dung trong nong nghiép va cac vat liéu khéc. biét vai trd cta amine

Vi du hexamethylenediamine dugc sti dung d€ téng hgp nylon-6,6. tmjzg dgi song, san
e . I T . : 4 xuat, y hoc.

Aniline thuong dugc st dung dé san xuat pham nhu¢m, dugc pham.

(2)

(£1)

" Amine ting dung trong nhiéu linh vyic cong nghiép, nong nghiép, dugc pham, thusc nhugm
va san xudt vit liéu.

» Tim hiéu phuong phap diéu ché amine
Khu hgp chit nitro
Hop chat ¢6 nhom nitro ¢6 thé bi khii thanh nhém amine béi

mot s6 kim loai nhu Fe, Zn, ... trong moi truong acid. 12 Neu phuong phép

Vi du 4: pho bién diéu ché
NO, NH, amine.
©/ 4 6[H] Fe + HCLI® ©/ i ZHZO
nitrobenzene aniline
Alkyl hoa ammonia

Dan xudt halogen phan ting v6i ammonia c6 thé tao ra cic san pham la amine bac mot, bac hai,
bac ba.

Vi du 5:

NH, — > CH,~NH, — > CH,~NH-CH, — &~ (CH,),N

¥
Y\

&

_=i?hUdng phép phd bién dé diéu ché amine: khit hgp chit nitro hoac alkyl hod ammonia.

@

Khoi thudc la va thudc I dién tir chiia cac thanh phan N

nicotine, carbon monoxide, benzene, formaldehyde, N

acetaldehyde, hydrogen cyanide, ... 1a nhiing chat ]

tac dong truc tiép Ién ndo, than kinh, tim mach, -
nicotine

hé ho hap va nquy co dan dén ung thu. Mot s6 ban

tré cho rang hiit thudc 12 “sanh diéw’, thudcld dien ty A Thudc '6:}":‘1? i
. e - s va nhiéuc oc hai

khong gay hai, .. . Hay néu quan diém cda em.
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1. Tén goi va bac ctia amine c6 cong thtic cau tao CH,CH,CH(CH,)CH,—NH, la
A. 3-methylbutan-4-amine, bac mét.
B. 2-methylbutan-1-amine, bac hai.
C. 3-methylbutan-4-amine, bac hai.
D. 2-methylbutan-1-amine, bac mét.

2. S6 dong phan amine béc ba c6 cong thiic phan tii CH N 1a

A2 B.3. C. 4 I, 5
3. Mii tanh ctia cd chu yéu do amine gdy ra nhu trimethylamine. Lam thé nao
dé khii mui tanh ctia ca?

4. Ephedrine dugc sti dung v6i ham lugng nhat dinh trong cac loai thudc diéu
tri cam va di (ing. Ephedrine c6 mui tanh va dé bi oxi hoa trong khéng khi,
do dé ngudi ta thuong han ché st dung truc tiép. Ephedrine hydrochloride
kho bi oxi hod, khong mui va van git dugc hoat tinh ctia hop chét. Ephedrine
hydrochloride dugc diéu ché tii phan ting ctia ephedrine vé6i hydrochloric acid.
Viét phuong trinh hoa hoc ctia phan ting xay ra.

OH |
NH

ephedrine
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AMINO ACID VA PEPTIDE

— Néu dugc khéi niém vé& amino acid, amino acid thién nhién, amino acid trong co
thé; goi dugc tén mot sé amino acid thong dung, dac diém cau tao phan t cla
amino acid.

—Bac diém vé tinh chat vat I cila mét s6 amino acid (trang thai, nhiét do ndng chay,
kha nang hoa tan).

—Trinh bay dugc tinh chét hod hoc dac trung ctia amino acid (tinh ludng tinh, phan
Uing ester hod; phén Uing triing ngung clia &- va w-amino acid).

- Néu dugc kha nang di chuyén clia amino acid trong dién truong & cac gia tri pH
khac nhau (tinh chét dién di).

— Néu dugc khai niém peptide va viét duoc cau tao clia peptide.

- Trinh bay dugc tinh chét hoa hoc dac trung clia peptide (phan Ung thuy phan,
phan Ung mau biuret).

=Thuc hién dugc thi nghiém phan Ung mau biuret clia peptide.

~

Amino acid la don vi hinh thanh nén peptide va protein cho ca thé.
Amino acid, peptide la gi? Chlng c6 cau tao va tinh chat déc trung nao?

)

oé?t:
(5]

©%

o —p

Amino acid Paptide Protein
A Amino acid la don vi hinh thanh nén peptide va protein

A.AMINO ACID
|@ KHAI NIEM, CAU TRUC VA TEN GOI

> Trinh bay khai niém amino acid

Protein trong co thé dugc tao thanh tit khodng 20 amino acid
(amino acid tiéu chudn). Ching dugc chia thanh hai nhém: thiét
yéu (co thé khong tu tong hgp dugc, phai dugc cung cdp qua thiic
an) va khong thiét yéu (co thé cé thé tu téng hgp dugc).

0 0 0
H,N 2 /5\/3\2)L HaoN g 4 2 W
1T~0H H;N % 1>0H 5 3 OH
3
CH, NH,

2-aminopropanoic acid 5-aminopentanoic acid 2 6-diaminohexanoic acid
(a-aminopropionic acid) (8-aminovaleric acid) (ut,e-diaminocaproic acid)
A Hinh 7.1. Cau tao phan tif va tén goi clia mdt s6 amino acid

&)

1 Quan sat Hinh 7.1,
cho biét trong phan
tr amino acid ¢6 chifa
nhém chiic hod hoc nao.
Nguyén ti carbon 6 vi tri
thit 2 dén 6 theo chit cdi
Hy Lap duigc viét va doc
nhu thé nao?

Amino acid c6 thé dugc phan loai theo vi tri @, B, y, ... (tuong tng vdi vi tri 2, 3, 4, ...)

ctia nhém NH,. Pa s6 amino acid trong tu nhién 1 a.-amino acid.
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trong phan tit chifa déng thoi nhom carboxyl

> M6 ta dac diém cau tao va tén goi ctia amino acid
Glycine la amino acid don gian nhat. Mot s6 oi-amino acid thuong

gap dugc mo6 ta & Hinh 7.2. _ )
o & o 2 Quan sit Hinh 7.1 va
HN_OL H,N ‘H.C Hinh 7.2, néu dac diém
OH OH b R
,\,L)L l\r‘k \I)k'DH cdu tao phan tir amino
.......... NH . :
R 2 acid. Phén tich“céch doc
Tenthuong €3 Glycine @ Alanine @ theo tén hé thong.
tén hé théng 2-aminoethanoic acid 2-aminopropanoic acid
(t&n ban hé théng) {aminoacetic acid) {c-aminopropionic acid)

CHs O 5 o . o
Hac)\l)l\OH HO)‘\/\ru\OH 2 V\q)'I\OH
NH, NH, NH,

Valine @ Glutamic acid @ Lysine
2-amino-3-methylbutanoic acid  2-aminopentane-1,5-dioic acid ~ 2:6-diaminohexanoic acid
(-aminoisovaleric acid) {z-aminoglutaric acid) (n,e-diaminocaproic acid)

A Hinh 7.2, Mt s6 a-amino acid va tén goi cua ching

nhu: glycine, alanine, valine, ...

@ TINH CHAT VAT Li

'3 Trinh bay tinh chat vét li cia amino acid
Amino acid t6n tai chii yéu ¢ dang ion ludng cuc'”:

3 Tai sao amino acid dé

hoa tan trong nudc va ¢6
R—Cl:H-COOH R_?H—Coo' nhiét d6 ndng chdy cao?
NH, NH;

Amino acid ton tai 6 dang ion ludng cuc nén c6 tinh phan cuc
manbh, thudng dé hoa tan trong nudc, nhiét dd nong chéy cao.

& dang ket tinh, chiing khong mau.

“ITrong mot s6 truaing hgp, dé don gidn amino acid thung duoc biéu dién & dang phan ti.
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©) TiNH CHAT DIEN DI

2 Tim hiéu tinh chat dién di cia amino acid

Trong dung dich, ton tai cdn bang hod hoc gitia ion ludng cuc véi
cac dang ion ctia amino acid dé.

CH,—~CH-COOH _ o1~ CH—CHCOOR o CHs—tl:H—COO' @

NH; o NH; e NH, 4 Quan sét Hinh 73, cho
O b e e Dng anion biét alanine ton tai chd
yéu & dang ion nao trong

A Hinh 7.3. Cac dang tén tai cua alanine & pH khac nhau . )
dung dich ¢ pH khacnhau.
Dang ion cha yéu ctia amino acid trong dung dich sé thay doi

phu thudc vao pH dung dich va ban chét ctia amino acid.

Vi du 1: Trong moi tridng acid manh (pH khodng 1 - 2), glycine
ton tai chli yéu & dang cation, bi di chuyén vé phia cuc am dudi tac
dung ctia dién trudng. O pH khoang 6, glycine tén tai chii yéu &
dang ion luéng cuc, khong bi di chuyén trong dién triidéng. O pH
16n hon 10, glycine chii yéu ton tai ¢ dang anion, bi di chuyén vé
phia cuc duong dudi tac dung cia dién truong.

dc nhau trong dién trudng tuy thudc pH ctia moi trudng

& TINH CHAT HOA HOC _
1. Tinh chitriéng cia céc nhom chic s 1 vt an
. glycine trong Vi du 2 va

2 Tim hiéu tinh lugng tinh Vidu3.

Trong dung dich, amino acid phan ting v6i base manh vaacid manh. ¢ ppan i g gidia amino
Vi du 2: Glycine phan ting v6i dung dich NaOH. acid vdi alcohol khi
H,N-CH,~COOH + NaOH — H,N~CH,~COONa + H,0 6 xtic tdc acid manh
| 3 » . ‘thudc loai phdn ting gi?
Vi du 3: Glycine phén ting véi dung dich HCL Viét phuong trinh téng
H,N-CH_-COOH + HC| — CIH,N-CH_-COQOH quat cla phan ting trén.

> Tim hiéu phan ing ester hoa
Khi ¢6 xtc tac acid manh, amino acid c6 phan ting riéng cta @

nhém ~-COOH véi alcohol. Viét phudng trinh hod hoc

Vi du 4: Alanine phan (ing véi ethyl alcohol khi ¢6 mat HCI khan. cia cic phan ung ching
HCl minh tinh luGng tinh cla

HN-CH-COOH + C,H,0H HN-CH-COOCH, + H.O  jpine

CH, CH;,

ohan ting tao thanh ester khi c6 xtic tac acid manh.

41



2, Tinh chat chung ctia 2 nhom chitc @

2 Trinh bay phén ting triing ngung"’ ctia amino acid )
Ry win o L L L 7 Trong Vi du 5, cho biét
O diéu kién thich hgp, mgt s6 amino acid cé thé tham gia phéan (ing nhiing nhém chic nao
triing ngung, tao thanh polymer. clia amino acid tham gia
Vidu 5: phin ting triing ngung.

nH,N4£CH,} COOH —5 £NH{CH,3CO3, +nH,0

£-aminocaproic acid

nH,N4CH,};COOH — £NH{CH,};CO¥, + nH,0

w-aminoenanthic acid

1 gia phan (ing triing ngung tao thanh polymer.

B. PEPTIDE
& KHAINIEM VA CAUTAO

> Tim hiéu khai niém va cau tao peptide

Céc phan ti a-amino acid cé thé két hgp v6i nhau tao thanh
peptide, dong thoi giai phong nudc.

lign két peptide
HN\H?\ HN\')CL . O/R' 8 Cho biét lién két gita
2 + 2 P OH : ddﬂ B S d
a N cacdon vi o-amino acid
R & RO fkll,)\c": P trong phan ti peptide
dipeplide thuoc loai lién két gi?
Nhém -NH, va -COOH 6 2 dau ctia dipeptide cé thé ti€p tuc phan
ting dé tao thanh tripeptide, tetrapeptide, ... hodc cic chuéi dai hon. @

0] Tit Hinh 7.4, khi thay ddi

U (0] CHg 0 T
4 \)I\N’l\’.ro"' HZN\HkN/\rN OH vi tri amino acd trong
]L o) | o peptide, nhu: Gly-Ala thanh

3

CHz H CH 0NN
| 5 Ala-Gly thi cdc peptide nay
Gly-Ala (amino acid dau N) Ala-Gly-Val  (amino acid d4u C) €6 ciu tao khic nhau nhu
A Hinh 7.4. Dipeptide va tripeptide thé' nau?-

anh ti cac don vi a-amino acid lién két

vi o-amino acid lan lugt dugc goi 1a dipeptide,
tao thanh tii nhiéu don vi a-amino acid dugc

! Phan ing triing ngung s hoc &Bai 9.

a2
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& TiNH CHAT HOA HOC
1. Phan (g thiy phan @
2 Trinh bay phan ing thuy phan peptide 9 Trong Vi du 6, loai lién

két nao cla peptide bi
phéd vi? San phim cla
phan tng I3 gi?

Khi thuy phan hoan toan peptide bdi acid, base hodc enzyme,
tao thanh a-amino acid. Khi thuy phan khéng hoan toan peptide
c6 thé tao thanh cic peptide nho hon.

Vi du 6: Thuy phan dipeptide Gly-Ala.
0 CH, o o
HZN\/U?{N)YOH s Ho —2 RN s Hz”j/"\or{
I
H O CH,

2. Phdn img mau biuret
2 Thuc hién thi nghiém phan ting mau biuret
Hoa chat: dung dich CuSO, 2%, dung dich

L 4 7.
NaOH 30%, long trang tring,
RN 10 Tién hanh: thi nghiém,
Duyng cu: 6ng nghiém, 6ng hit nho giot, quan sat va ghi nhan
gi4 da. hién tuong.
Tién hanh:

Budc 1: Lay khoang 2 — 3 giot dung dich
CuSO, va 1 mL dung dich NaOH

A Hinh7.5. cho vao cling 6ng nghiém. @
Thinghiém phan ung
mau biuret Buie 2: Thém tiép khoing 2 mL dung Néu cach phén biét dung
dich long trang tring va lic déu dich Gly-Ala va dung dich
6ng nghiém. Ala-Gly-Val.

Peptide c6 tii 2 lién két peptide trd 1én phan ting véi Cu(OH), trong
moi truong kiém tao thanh phtic chdt mau tim dic trung, goi la
phan ing mau biuret.

-ong moi truong acid, mai trudng kiém hodc dudi

tide c6 tii 2 lién két peptide trd 1én.



1. Dua vao dac diém cdu tao, so sanh nhiét d6 néng chay ctia cdc chdt sau:
CH,-CH,-NH, va H,N-CH,-COOH.

2. Valine 1a mdt amino acid, valine tham gia vao nhiéu chtic nang ctia co thé, thuc ddy qua trinh
phat trién co va phuc h6i mé. Thiéu valine sé dnh hudng dén sy phat trién clia co thé, gay trd
ngai vé than kinh, thiéu mau.

a) Viét phuong trinh hod hoc chiing minh tinh luéng tinh ctia valine.
b) Viét cong thiic cau tao ctia dipeptide Val-Val.
3. Mot peptide c6 cdu tric nhu sau:
igphis— R
NH, —CH—C—N—CH—C—N—CH, - COOH
CH, CH,CH,COOH

a) Peptide trén chia cac amino acid nao? Cé bao nhiéu lién két peptide trong phén ti?

b) Viét phan ting thuy phin hoan toan peptide da cho trong dung dich HCI du va dung dich
NaOH du.

c) Peptide nay c6 phan ting mau biuret khong?



PROTEIN VA ENZYME

-

— Néu duoc khai niém, dac diém céu tao phan tl, tinh chat vat|i clia protein.

- Trinh bay dugc tinh chat hoa hoc dac trung clia protein (phan Ung thuy
phan, phan ¢ng mau cla protein vai nitric acid va copper(ll) hydroxide;
su déng tu bdi nhiét, bdi acid, kiém va mudi kim loai nang).

~Thuc hién dugc thi nghiém vé phan tng dong tu clia protein: dun nong
long trang tring hodc tdc dung cuia acid, kiém vai long trdng tring;
phén Ung clia long tréng tring vai nitric acid; mo ta cac hién tugng thi
nghiém, gidi thich duac tinh chét hoé hoc cla protein.

~ Néu dugc vai trd clia protein déi vai su séng; vai trd clia enzyme trong
phan Ung sinh hod va ting dung ctia enzyme trong céng nghé sinh hoc.

~

@ Ban co biét, co thé trudng thanh clia ching ta €6 hang ti
té bao, moi té bao dugc cdu tao ti cac thanh phan co ban
la nudc, nucleic acid, ion, lipid, carbohydrate va protein.
Trong do, protein duy tri va phét trién co thé, hinh thanh
nhing chdt cg ban cho hoat dong séng, tham gia van
chuyén oxygen, chét dinh duéng va c¢ vai tro bao vé co
thé. Protein la gi? Protein co nhiing tinh chat nao?

&) KHAINIEM VA CAU TRUC

2 Tim hiéu khai niém va dac diém cau tao protein
Hemoglobin trong mau chiia ion Fe*, ¢ chiic ning van chuyén
oxygen tif phdi dén cidc mo khip co thé. Insulin la loai protein nho,
gom 2 chudi A va B dugc lién két v6i nhau bang lién két disulfide,
sinh ra tl tuyén tuy, c6 chic nang diéu hoa lugng carbohydrate va
chdt béo.

Chudi A

e
b 21 amino acid

A Hinh 8.1. Mé hinh phan t insulin

A Hemoglobin" la protein cé6
chiic nang van chuyén

)

1 Ké tén cic san pham
chifa protein xung quanh
ching ta.

2 Quan st Hinh 8.1, nhan
xét phan t0 khoi ca
insulin véi mot s6 amino
add nhu Gly, Ala, Val ¢6
trong phan t&insulin.

“'Ngudn: PDB ID 6BBS, http://rscp.org, Terrell JR., Gumpper RH., Luo M. (2018), Hemoglobin arystals immersed in liquid oxygen reveal

diffusion channels, Biochemical and Biophysical Research Communications, 495(2), 1858 — 1863.
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Protein c6 thé dugc phén loai thanh protein don gidn va protein @
phtc tap. Protein don gian nhu insulin, albumin (c6 nhiéu trong

long tréng triing), fibroin (cé trong to tim), ... trong thanh 3 QuansitHinh8.1va 3-}
phén céu tao chi chiia cic don vi amino acid. Protein phic tap cho biét thanh phan ciu
14 protein don gidn lién két vi nhém “phi protein” nhu dudng, f20nén phan tf protein.
nucleic acid, lipid, ...

? - ‘
OQ:C?. = ;_B - o
QQ :) ¢ .

Amino acid Peptide Protein

A Hinh 8.2. M6 hinh hinh thanh phan tif protein

inh thanh tii mot hay nhiéu chudi polypeptide.

© TINH CHAT VAT Li

2 Tim hiéu tinh chat vat li cia protein
Protein dang hinh s¢i nhu o-keratin (trong téc, mong, da, stling,
soilen) hodc collagen, ... khong tan trong nuéc.

Protein dang hinh cdu nhu hemoglobin, albumin, ... ¢6 thé tan

trong nudc tao dung dich keo.
n dang hinh sgi khong tan trong nudc.
,-”_H\
©) TINH CHAT HOA HOC
1. Phan ting thuy phan & Oban st Hieh 83) cho
2 Tim hiéu phan ting thuy phan protein biét san pham ciia qud
trinh thuy phén hoan
toan protein.

©

Khi an cdc loai thuc phdm
nhu thit, c, tring, ... hé
tiéu hod gidp chuyén hod
protein thanh amino acid.

Cho biét qud trinh chuyén
Polypeptide Peptide Amino acid hod trén thudc loai phan
A Hinh 8.3. Qua trinh thuy phan protein ting nao?



2. Su dong tu protein
* > Thuc hién thi nghiém vé su dong tu protein
Thi nghiém 1. Su dong tu protein do nhiét d¢

Dung cu: cdc thuy tinh 100 mL, éng hat nho giot,
den c6n, kiéng 3 chén, ludi tdn nhiét.
Hoa chat: long trang tring, nudc sach.

Tién hanh:

BuiGe 1: Nho vai giot long tring triing vao cdc chiia khodng <ig 8‘3;,5,';‘],?;“3;‘" protein
30 mL nudce sach.

Buiée 2: Pun tui tii dén s6i hén hop trén ngon Ida dén con. @

Trong moi trudng acid, base, trong dung dich muéi ctia kim loai 3 Tié“ haﬂf‘ “_ﬁ nghiém 1
ndng hodc khi dun néng, protein cé thé bi dong tu. Su déng tu nay -':;tnf: hién tgng quan
xdy ra do cdu triic ban ddu ctia protein bi bién d6i. -

, acid, base hodc ion cfia kim loai ning nhu

3. Phan iing mau ctia protein vdi Cu(OH),, HNO,
> Tim hiéu vé phan img mau ctia protein véi Cu(OH), va véi HNO,

Phan ti protein chiia nhiéu lién két peptide nén dung dich protein - .
hoa tan két thia Cu(OH), trong méi tridng kiém tao dung dich c6 6 Tién hanh Thi nghiém 2
mau tim dic tring. va néu hién tueng quan

Thi nghiém 2. Phan ing mau vdi nitric acid s
Dung cu: 6ng nghiém, 6ng hut nho giot, gia do, ging tay,
kinh bao hé. “YiN
Hoa chdt: long tring tring, dung dich HNO, dic.
Tién hanh:
Buigc 1: Ldy khoang 2 mL long trang triing vao 6ng nghiém. D
Buige 2: Thém tiép 2 mL dung dich HNO,, lac déu hén hop, sau do "
dé yén 6ng nghiém trong khoang 1 - 2 phut. :
Mau cuia san phdm la do phan ting nitro hoa vong thom c6 trong é
protein. A Hinh 8.5, Phan ling mau
cua protein véi nitric acid
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& VAITRO VA UNG DUNG

2 Tim hiéu vai tr clia protein ddi vdi su song
Protein la thanh phan thiét yéu cta sinh vat. Mot s6 protein déng
vai tro la enzyme xtc téc cho nhiéu phan ting sinh hod, van chuyén
oxygen, chat dinh dudng nuéi té€ bao. Mt s6 protein ¢6 vai tro bao
vé, chdng lai cac tac nhan gay bénh nhu vi khudn, virus, ...

2 Tim hiéu vai tro cia enzyme trong phan iing sinh hod

Héu hét phin ng trong qua trinh trao déi chat dugc thuc hién
nhd chat xuc tac sinh hoc, d6 la enzyme. Enzyme ¢6 tinh chon
lgc cao, moéi enzyme chi xtic tdc cho mét hoac mot s6 loai phan
ung nhat dinh. Enzyme c6 kha nidng lam tang toc d6 phan tng
sinh hod, trong nhiéu triudng hgp, toc d6 phan ting lén hon
nhiéu lan khi khéng c6 xtc tic.

ai tro xuc tac sinh hoc cho

2 Trinh bay ing dung ctia enzyme trong cong nghé sinh hoc
Enzyme trong nghién ciiu y hoc, dugc phdm
Enzyme dugc st dung d€ dinh lugng, dinh tinh va chin dodn trong
xét nghiém nhu xdc dinh ham lugng glucose, urea, cholesterol
trong mdu, nudc ti€u, ... hodc san xudt dugc phdm nhu protease
lam thudc hé tro tri tic nghén tim mach, lam men tiéu hoa, ...

Enzyme trong hod hoc
Enzyme ting dung trong linh vuc nghién ctu hod hoc, dong vai
tro xuc tac cho phan ting, thudc thi trong hod hoc phan tich, ...

tao hop chét rin c6 mau vang.

Tais20 rong ché 4 &n ung
cla g ta cin i hi
cung cap chét dam day dd?

ngm?n va sinh vat, protein 1a co s6 tao

@

7 Néu vai trd clia enzyme
trong phdn (ing sinh hod.
Cho biét enzyme dudc
(ing dung trong nhiing
linh vuc nao? Néu y nghia
clia cac (g dung trong
thuctién,



I £

Enzyme trong cong nghiép, nong nghiép
Enzyme dung cho qua trinh phéan huy phé phdm nong nghiép, tdi tao dat trong, san xudt phan
bén vi sinh, ché bién thuc phdm nhu siia, banh mi, rugu, bia, ...

e nhut y hoc, dugc phim, cong nghiép thic

1. Hgp chét nao sau day thudc loai protein?

A. Saccharose. B. Triglyceride. C. Albumin. D. Cellulose.
2. Chat co s dé hinh thanh nén céc phan ti protein don gian la
A. amino acid. B. acid béo. C. cac loai duong. D. tinh bot.

3. Khi ché bién mat s6 loai thuc phdm tii thit, c4, ... ngudi ta c6 thé thém gia vi chua nhu
gidm an, chanh hoac vai lat diia (thom), ... Theo em cach lam trén c6 tic dung gi?

4. Nhén xét dling/sai cho cac nhén dinh sau:
a) Protein dang hinh ciu va dang hinh sgi tan tét trong nudc.
b) M¢t trong nhiing tinh chdt hod hoc dac trung ctia protein 1a phén ting thuy phan.
¢) Phén ting clia protein véi nitric acid cho san phdm ¢6 mau tim.
d) Khi dun néng long trang triing sé xay ra hién tugng dong tu.
e) Trong co thé, enzyme dong vai tro la chét xvc tac sinh hoc.
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DAl CUONG VE POLYMER
e iy

nguyén mach ctia mot s6 polymer).

s6 polymer thudng gap.

— Viét duogc cong thic cu tao va goi ducc tén cla mot sé polymer
thudng gap (polyethylene (PE), polypropylene (PP), polystyrene (PS),
paly(vinyl chloride) (PVC), polybuta-1,3-diene, polyisoprene, paly(methyl
methacrylate), poly(phenol formaldehyde) (PPF), capron, nylon-6,6).

— Néu dugc dac diém vé tinh chét vat i (trang thai, nhiét d6 nong chay,
tinh chat co hoc) va tinh chat hod hoc (phan tng cat mach (tinh bét,
cellulose, polyamide, polystyrene), tang mach (luu hoa cao su), gil

—Trinh bay dugc phuong phép triing hop, tring ngung dé téng hgp mét

.Poiystyrene (viét tat la PS) la polymer dugc tong hogp tu
styrene bang phéan ng trung hap. Polystyrene dugc dung
phd bién dé san xuat vat dung bang xép nhu coc, dia, hop
dung thic an. Uu diém clia PS la dé téi ché, do dé giam thiéu
kha nang gay 6 nhiém maéi trudng. Hop chét polymer ¢
tinh chat gi? Phuong phép nao ding dé t6ng hop mot sé

polymer thuong gap?

A M6t 6 vat dung nhua
lam tir polystyrene

0 CONG THUC CAU TAO VA TEN GOI CUA MOT SO POLYMER

3 Trinh bay cdng thiiic ciu tao va tén goi clia polymer

Hop chat c6 phan ti khoi lén do nhiéu don vi nho (mat xich) lién két

v6i nhau tao nén, dugc goi la polymer.

Vidu I:
NCH,=CH, _t:2:¢ , -GCH,_—CHZ%
polyethylene (PE)
NCH,=CH L2 /CH, CHj
CH3 CH

polypropylene (FP)

nH,N—{CHJ-COOH —tf— J(NH{CHZ_JECOJH1 +nH,0

s-aminocaproic acid capron
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1 T Vi du 1, cho biét dac
diém cdu tao gidng nhau
ctia cac polymer.

®

Liét ké mot so vat dung
thuong ngay dugc lam tir
polymer.



Cac phan tt nhu ethylene, propylene va e-aminocaproic acid tao

nén cic mit xich cua polymer, dugc goi 1a monomer. 2 (ho biét cong thic cdu
tao clia monomer fuong

4w bl
polymer c6 tén goi riéng nhu cellulose, amylose, ... m?h;(;i polymer  trong
OH
TCH —CHA) TCH —CH j (CH: f?cj
H H /n
n
poly(vinyl chloride) (PVC) polystyrene (PS) polybuta-1,3-diene  poly(phenol formaldehyde) (PPF)

A Hinh 9.1. Céng thiic va tén goi ctia mot sé polymer

Tén goi ciia mot s6 polymer dugc néu trong Hinh 9.1. Mot s6

6 phén ti khéi 16n do nhiéu mat xich
< 3 TurVidu 1va Hinh 9.1 cho

| polymer: poly + tén monomer biét cach goi tén polymer.

c6 tén goi riéng.

Thuy tinh hifu co con dugc goi a thuy tinh plexiglass hoac thuy tinh acrylic. Day la mot loai polymer c6 tén a
poly(methyl methacrylate) duotc diéu ché tit methyl methacrylate (CH,=C(CH,)C00CH,). Hay viét cong thic cdu tao
clia thuj tinh hifu co va tim hiéu mét sé ting dung cia loai polymer nay.

@ TINH CHAT VAT LI

> Mé ta dic diém tinh chat vat li ciia polymer
Héu hét polymer la chdt ran, khong ¢ nhiét dd nong chdy xdc dinh. Khi néng chay, ching tao
thanh chdt léng c6 doé nhét cao.
Polymer nhiét déo khi bi dun néng dén néng chay thi trd nén mém, dé an khudn va khi ngudi
thi dong rén lai. Vit liéu nay c6 thé dun néng va tao hinh nhiéu lan, do dé thich hgp cho viéc
tai ché, PVC va PS la nhiing polymer nhiét déo ¢6 nhiéu ting dung.
Céc polymer khéong bi néng chay ma bi phan huy bai nhiét dugc goi
14 polymer nhiét rin. Vi du: poly(phenol formaldehyde) la nguyén @

liéu san xudt tay cdm (chao, xoong, ndi), vo cong tac dién, ... Néu vat dung lam béing vt
Vit liéu nay thuong chi tao hinh mét 14n va khong thé tdi ché. liéu polymer ¢6 tinh dan
Polymer thuéng khong tan trong nudc, alcohol, ...; mét s6 tan duoc hoi, vat dung lam bang
trong dung méi hitu co thich hgp. polymer ¢6 tinh cach dién,
Mét s6 polymer c6 tinh dan héi (cao su), cach dién va cach nhiét cach nhigt dugc sif dung ¢
(PE, PVC), dai va bén (capron, nylon-6,6). gia dinh em.

cht rin, khong tan trong nuéc.
t 56 polymer céch dién, cich nhiét, mot s3 polymer
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©) TINH CHAT HOA HOC

2 Tim hiéu phan ting cat mach polymer
Mot s6 polymer chia nhém chiic trong mach c6 kha nang bi
thuy phan cat mach nhu tinh bét, capron, ...

Vi du 2: @

{ NH—CH coJﬁ +nH,0 255 nH,N-{CH,}-COOH 4 Trong Vi du 2, lién két nao
capron e-aminocaproic acid trong phan tl polymer bi
(CeHyo05), +NH,0—* 5nC,H,,0, pha va? Mach polymer bi

bién doi nhurthé nao?
Mach polymer ¢4 th€bi phan huy thanh mach ngan hon hoédc phén
huy hoan toan thanh monomer tuong ting bai nhiét.

Vidu 3:

szc—rlsH —* 5 nH,C=CH
CeHs n CeHs
polystyrene styrene

r lam giam mach polymer.

2 Tim hiéu phan ting gii¥ nguyén mach polymer
Mot s6 polymer tham gia phan ing nhung khong lam thay d6i Viét phuong trinh phan

mach polymer. {ing ctia cao su buna vdi
Vi du 4: Hl, vai H, (t', xt).
CH3 H,
AéHCCCH CH9—+nBrz—} HCCCH CH}
n Br Br n
polyisoprene

 thay d6i mach polymer.

2 Tim hiéu phn ting tang mach polymer
Mot s6 polymer c6 thé phan ting v6i nhau hodc phan ting vdi chat khac dé tang do dai mach
polymer hoic tao thanh polymer cé cdu tric mang khong gian.

Vi du 5: Qua trinh luu hod cao su xdy ra khi dun néng cao su véi luu huynh.

g
R N

v \h—g\_;v_
A Hinh 9.2, Qua trinh luu hod cao su
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v6i nhau dé tao thanh doan mach polymer
ing khong gian (phdn ting tang mach polymer).

@ PHUONG PHAP TONG HOP MOT SO POLYMER THUONG GAP

7 Gidi thiéu phuong phap trung hop
Hop chit chia lién két boi trong diéu kién thich hgp c6 thé tham
gia phén ting trung hgp tao thanh polymer.

Vi du 6:

nH,C =CH _upd CH—QHA)»
Cl

vinyl chloride poly(vinyl chloride)

{PVC)

CH3 t° xt CH3
nH,C=C-CH=CH, —2=% —\-H,C-C=CH- CHy -

isoprene polyisoprene

Mot s hop chat mach vong c6 kha ning tring hop khi dun néng
nhd phan dng mé vong,

Vidu7:
O
n @H BLLL NN {NH{CHz}gco}
caprolactam capron 4

5 Trong Vi du 6, cic
monomer két hgp v
nhau nhu thé nao? Lién
két nao trong monomer bi
pha va?

Viét phuong trinh hoa hoc
cia phan tng trung hap
clia cc chdt sau:

a) CH,=C(CH,),

b) CH,=C(CI)CH=CH,

giéng nhau hofc tuong ty nhau tao

op phai cd lién két boi hodc mach vong nhu

2 Gidi thiéu phuong phap tring ngung

Nhiéu amino acid tham gia phan (ing triing ngung khi dun néng
tao thanh polymer (polyamide). Mot s6 dicarboxylic acid phan
ling v6i diamine tao thanh polyamide.

Vidu8:

nH,N—CH,}s- NH, + nHOOC—HCH,},-COOH .y

hexamethylenediamine adipic acid
—(—HN—[CHZJ—NH—CO—[CHZJ—CO -)— +2nH,0
nylon-6,6

6 Quan sét Vi du 8, cho biét
monomer phan Ung vdi
nhau & nhém chiic nao
cGa phan t. Lién két
gilfa cdc monomer trong
polymer la lién két gi?

7 Neéu su khic biét giia
phan tng tring hop va
phén ting triing ngung.

53



nonomer tao thanh polymer kém theo su tach loai

ung chiia it nhét hai nhém chiic c6 kha ning phan

® \

Mot so cach phan loai polymer:

1.Theo nguén gdc

Polymer thién nhién: cd nqudn gdc thién nhién nhu cellulose, tinh bdt, ...

Polymer tong hop: do con ngudi tong hop tir cdc monomer nhu poly(vinyl chloride) (PVC), polystyrene (PS), ...
Polymer ban tong hop: dugc diéu ché bang cich ché bién hoa hoc mdt phan polymer thién nhién (td visco, to
acetate, ...).

2. Theo phuang phép tong hap

Polymer triing hop: diéu ché bang phan ting triing hop (polyethylene, poly(vinyl chloride), .. .).

Polymer tring ngung: diéu ché bang phan ting triing ngung (nhua phenol formaldehyde, nylon-6,6, .. .).

1. Loai polymer nao sau day dugc diéu ché bang phan (ing triing ngung?

A.PVC B. Cao su buna C.PS D. Nylon-6,6
2. Kevlar la mot polyamide c6 do bén kéo rit cao. Loai vt liéu nay dugc dung d€ san xuét do
chéng dan va mii bao hiém cho quén déi. Kevlar dugc diéu ché bang phan ting tring ngung

ctia hai chat sau:
HOOC@COOH NH2—©—NH2
terephthalic acid 1.4-diaminebenzene

Xac dinh cong thiic cau tao ctia Kevlar.

A Ao chéng dan




"(10) CHAT DEO VA VAT LIEU COMPOSITE

— Néu dugc khéi niém vé chit déo.

~Trinh bay dugc thanh phan phén tlr va phan (ing diéu ché polyethylene
(PE), polypropylene (PP), polystyrene (PS), poly(vinyl chloride) (PVC),
poly(methyl methacrylate), poly(phenol formaldehyde) (PPF).

—Trinh bay dudc ing dung clia chat déo va tac hai cda viéc lam dung chat
déo trong doi s6ng va san xuat. Néu dugc mét sé bién phap dé han ché
st dung mot s loai chét déo dé gidm thiéu 6 nhiém maéi truong, bao vé
suc khoé con ngudi.

- Trinh bay dugc khai niém vat liéu composite.

~Trinh bay dudc cac Ung dung ctia mét s6 loai vat liéu composite.

L J-'

@ Chat déo dau tién la poly(vinyl chloride), dugc phat trién vao —N -
nam 1838.Tiép theo do la cac chat déo san xuat tu polystyrene 2
vao nam 1839, .. Nhung cho dén khi nha hod hoc ngudi / D
My, Leo Baekeland kham pha ra poly(phenol formaldehyde) s

vao nam 1907 thi ch&t déo mai phat trién manh mé. A T
Chét déo la gi? Chung c6 thanh phén va céc tinh chat coligi? |!| é =N

to CHAT DEO A Mt s6 chét déo dugc
L I sif dung trong ddi séng
2 Tim hiéu khai niém chat déo
Chait déo la nhiing vat liéu polymer c6 kha nang bi bién dang khi chiu
tdc dung ctia nhiét, p luc bén ngoai va van giii dugc su bién dang d6
khi théi tac dung.

Thanh phan cua chit déo bao gom: polymer la thanh phan chinh,
cic chit hoa déo va chit don.

an chinh, chit hoa déo va chat don.

~ > Tim hiéu mét sé polymer théng dung lam chat déo
Polyethylene (PE) la chdt déo mém, dugc dung chl yéu dé€ ché

tao chai dung d6 udng, tii nhya.

"' Nguén: Leroy G. Wade (2017, 9" edition), Organic Chemistry, Printice Hall, p. 1 322.
™ Nguén: Francis Carey (2020, 11" edition), Organic Chemistry, McGraw-Hill Education, p. 1141,
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Polypropylene (PP) dugc san xudt tii propylene. Polymer nay dugc @
dung nhiéu trong san xudt bao bi, hop dung thuc pham.

Poly(vinyl chloride) (PVC) 14 chilt déo c6 tinh cch dién t6t, bén || 1 S 0hd 0AQ dail 13

Y Rl e rn. | e e thodt nudc sinh hoat chi
voi acid, dung phd bién dé san xudt vat liéu cach dién, 6ng dan yéu lam tir chat déo PVC
thodt nudc, 4o mua. (Hinh 10.1). Hay cho biét
Poly(methyl methacrylate) la chét déo trong suét, dugc st dung dé w diém va nhugc diém

clia vat liéu nay.

san xudt thuy tinh hitu co. Poly(methyl methacrylate) dugc diéu ché
tit methyl methacrylate theo phuong trinh hod hoc sau:

CH, a Gy
nHC=C ey L HC-C
COOCH, COOCH3 /n

poly(methyl methacrylate)

Polystyrene (PS) thudng dugc diing dé san xudt vo cta cac
dung cu dién ti nhu tivi, ta lanh, diéu hoa. PS dugc diéu
ché tii styrene theo phuong trinh hoa hoc sau:

o L ¥ i i | -‘,.._.:"’ % 3
nH,C=CH —Px, —H,C-GH e AP
CeHs CeHs / A Hinh 10.1. Ong nhya lam bing PVC

®
Viét phdn (ing diéu ché PE,
chit két dinh trong cao su, .... Poly(phenol formaldehyde) dugc PP PVC tif céc monomer

polystyrene

Poly(phenol formaldehyde) chii yéu dung dé san xuat bét ép,

diéu ché tii phenol va formaldehyde. tuong ting.

OH OH OH
OH Ly
n + NHCHO —— n R0
n

poly(phenol formaldehyde)

er thor g dung lam chét déo bao gom PE, PP, PVC, PS, PPE poly(methyl methacrylate).

o VAT LIEU COMPOSITE

2 Tim hiéu vé vt liéu composite
Vit liéu composite 1a vat liéu t6 hgp ti it nhat hai vat liéu khac
nhau, tao nén vat liéu mai co tinh chat vuot trdi so véi vat liéu
thanh phén. Hai thanh phan co ban cta vét liéu composite bao
gom vt liéu nén va vt liéu c6t.
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Vat li¢u nén déng vai tro lién két vat liéu cét véi nhau
va tao tinh théng nhat cho viét liéu composite. Vit
liéu nén thuong la polymer (polyester, nhua phenol
formaldehyde, PVC, PP, ...).

Vat liéu cét 1a thanh phan gitp cho vat liéu c6 dugc
cac dac tinh co hoc can thiét. Hién nay, c6 hai dang
chinh 1a dang c6t sgi nhu sgi thuy tinh, sgi cellulose,
soi carbon, ... va dang ¢t hat nhu cac hat kim loai,
bot go, bot da, ...

Vat liéu nén Vat liéu cét

A Hinh 10.2. Cau truc vat liéu compaosite

©

Néu uu diém cla vét
gom hai thanh phin co ban: liéu composite so vdi cac
ligu cot. polymer ban dau.

2 Tim hiéu vé iing dung cia mdt s vat liéu composite
Vit liéu composite c¢6 nhiéu tinh chat quy nhu nhe, cach nhiét va
cach dién tot, dd bén cao, ... nén dugc ting dung rong ri.
Composite c6t sgi thuong dugc dung dé sian xudt cac bo phéin khac
nhau cia may bay, tau thuy; ...
Composite cdt hat nhu gb téng hgp: Vit liéu composite dugc ép tao hinh ti bot gb va nhua, ...
Vat liéu nay dugc sti dung rong rai thay thé go trong cac vat dung gia dinh.

i trong doi song va trong cic nganh cong nghiép.

©) sU DUNG CHAT DEO VA BAO VE MOI TRUONG
Héng nam, hang triéu tin chat déo dugc san xudt
va tiéu thu. Chat déo sau khi stt dung dugc thai
ra moéi trudong bdng cdc hinh thic khac nhau.
Nhiéu loai chit déo c6 thé tén tai trong méi
trudng hang trim nam, do d6 lam 6 nhiém
mdi trudng dit va nudc sinh hoat. D6t ric
thaichdtdéogiy 6 nhiémkhoéngkhi. Viéclamdung .
chit déo dang giy dnh hudng xdu dén moi A Hinh 10.3.Bairéc tran ngap cac loai chat déo
truong séng.

Gidi quyét rac thai chat déo da va dang la mdt yéu cau @

cap bach. Mot s6 giai phap han ché xa thai chat déo 2 Néu céc vét dung bing
doc hai ra moéi truong dugc trinh bay dudi day: chét déo thudng dudc st
Tiét giam: Han ché thai chdt déo ra mai trudng. dung hdng ngay ma c6
Sit dung d ding bén va c6 thé dung duoc nhiéu lin. thétdi ché.
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Tai sit dung: St dung d6 dung lam béing chét déo nhiéu ln va thiét @

ké dé tan dung chung cho muc dich phu hgp khac. 3 D€ han ché si dung i

Tai ché: Nhiéu chit déo co = nylon lam bang chdt déo,
thé dugc tai ché cho muc ' emcnlhedung bién phap
dich st dung khac nhu

PVC, PP, PS. Phén loai, thu - -

thip va tai ché chit déo

cling gép phan quan trong A Hinh 10.4. Cac thiing rac khac nhau
dé bao vé moi truong. dé phan loai rac

St dung chét déo c6 kha nang phén huy sinh hoc: Mot s6 polymer

Thu.a.t ngdl 3R bao gém
Reduce (tiét giam), Reused

nhu polylactic acid, polyglyconic acid cé kha ning bi phan huy Erg::;:f:;::gg:g::
trong thoi gian ngdn dudi tic dong cta vi khudn (phén huy {650 i mﬂyéulléiétliéil

sinh hoc). Stt dung chit déo dé phéan huy sinh hoc cho cic d6 dung

olymer) da xudt hién va
mot 1dn 1a mot lya chon t6i uu, polymer) .

thuc hién tir lu trén thé

gidi. Nhing nam gan day,

6ng va sin xudt gay ra nhiéu tac & Viét Nam khdu hiéu nay

. ciing da duoc tuyén truyén

g chit déo gom: tiét giam, taisi  Vadpdung Tuynhién, khdu

' 1di ché rdc van con rét han

ché. Hay néu nhing han

ché trong qua trinh tdi ché
récthdi ¢ dia phttdng em.

EL Y Oy

REDUCE REUSE RECYCLE

y sinh hoc la mét bién phap t6t dé

1. Hay néu mot s0 bién phédp tranh lam dung chat déo trong cudc song thudng ngay.

2. Cac polymer thién nhién nhu tinh bét, cellulose c6 kha nang phan huy sinh hoc rat tét.
Hon niia, ching dugc xem la cdc vat liéu xanh, c6 thé tdi tao. Hay tim hiéu va liét ké mot
s6 vit dung dugc lam tii loai polymer nay.

3. Trong cong nghiép, PVC dung lam chét déo dugc san xudt tii ethylene véi hiéu sudt gia dinh
cho tling buéc theo so dé sau:

CH, =25 CH,Cl, ——=5 CH,=CHCl ——» PVC

Cén bao nhiéu tdn ethylene d€ sdn xudt 1 tdn PVC theo so d6 va hiéu sut trén?
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TGO — CAO SU — KEO DAN TONG HOP

\'ﬁm |

— Néu dugc khéi niém va phan loai vé ta.

~Trinh bay dugdc ciu tao, tinh chat va Uing dung mot s6 ta tu nhién (béng, sdi,
len léng ciry, ta tém, ..), to téng hap (nhu nylon-6,6, capron, nitron hay olon, ..)
va ta bén t8ng hap (nhu visco, cellulose acetate, ).

— Néu duoc khai niém cao su, cao su thién nhién, cao su nhan tao.

—Trinh bay dugc dac diém céu tao, tinh chat, ing dung cda cao su tu nhién va
cao su tong hop (cao su buna, cao su isoprene, cao su buna-5, cao su buna-N,
cao su chloroprene).

—Trinh bay dugc phan ting diéu ché cao su téng hop (cao su buna, cao suisoprene,
cao su buna-S, cao su buna-N, cao su chloroprene).

— Néu dugc ban chét va y nghia ctia qué trinh luu hod cao su.

— Néu dugc khéi niem vé keo dan.

- Trinh bay dugc thanh phan, tinh chét, tng dung mét s& keo dan (nhuya va sam,
keo dan epoxy, keo dan poly(urea-formaldehyde)).

pS .

@ Nam 1839, khi trén cao su thién nhién vdi luu huynh dé cai @
thién cac tinh nang cdia cao su, Charles Goodyear vo tinh danh %
roi hén hap nay vao bép dang néng. Ong ngac nhién thay '

rang hén hop tao thanh trd nén cling nhung linh déng. Tiép ’ - .

tuc nghién clru qua trinh dun néng cao su véi luu huynh va

ong goi day la qua trinh luu hod cao su”. a -‘
Cao su la gi? Cao su ¢ nhiing dac tinh nao? Ban chét cla ‘

qua trinh luu hoa cao su la gi?

Qo

' Tim hiéu khai niém va cach phan loai to

A Mét s6 vat dung
lam tif cao su

To la vat liéu polymer c6 dang hinh sgi dai, manh véi do bén
nhat dinh.

Céc polymer d€ sin xudt to c6 cdu tric khong phan nhinh, xép
song song voi nhau. Ching tuong doi bén, mém, dai.

hinh soi dai, manh véi d¢ bén nhat dinh.

) Ngudn: Leroy G. Wade (2017, 9" edition), Organic Chemistry, Printice Hall, p. 1322.




2 Phan loai to

To thuong dugc phan loai dua vao nguén goc va quy trinh ché tao: @

to tu nhién, to tdng hop va to ban tdng hgp. .
i ghop ghop _ To tu nhién ¢6 nguén gdc
Nhiing loai to tu nhién quan trong gom: sgi bong, to tam va soi len. tit dau?

Bong ldy tii qua bong, thanh phan cha yéu la cellulose (95% —

98%). S¢i bong mém, nhe, thim hut t6t nén dugc ting dung rong

rai trong cong nghiép vai sgi.

Len la polypeptide chia cdc amino acid, dugc 1ay tu long dong

vat nhu ctiu, dé, tho. Sgilen mém min, bén va cach nhiét tét. Len

dugc sti dung rong rai d€ may quan ao am, chan, ma, tham. @

To tam dugc san xudt tU kén cta con tam. To tam la loai To tam cau tao gom 2 loai
polypeptide. To tam céch nhiét tét, bén, 6ng 4, mém mai nén protein chinh: sericin va
d6ng vai tro quan trong trong céng nghiép dét. To tim chi yéu  fibroin. Tai sao khong nén
st dung xa phong co do pH
cao dé gidt quan do bang
totim?

'-' jc phan thanh: to tu nhién, to tdng hop va to ban téng hop.
| o tu nhién thudng gap va c6 nhiéu ting dung bao gom
len va to tam.

dugc dung dé san xuat vai lua.

2 Tim hiéu mot 56 loai to tdng hop va ban tong hop
To nylon-6,6 thu¢c loai polyamide, dugc diéu ché tii adipic acid va
hexamethylenediamine. To nylon-6,6 c¢ tinh dai, mém mai, 6ng
mugt nhung kém bén vdi acid va kiém. To nay dugc dung dé dét
vai, lam day cdp, day du, vong, dan ludi.

1 Tai sao i nylon-6,6 kém
bén vai acid va kiém?

To capron dugc diéu ché tu caprolactam c6 tinh dai, bén, ong

mugt, it thim nudc nhung kém bén véi acid va kiém. To nay dugc

dung dé san xudt vai sgi, linh kién 6 t6, dién td va bao bi.

To nitron (olon) la to dugc san xudt ti acrylonitrile. Loai to nay

bén véi nhiét va giti nhiét tot nén duge st dung dé€ dét vai, may

4o dm. ._

To visco la to ban tong hgp tii cellulose. Loai to nay bong mugt, To nitron dugc diéu ché tir
mém mai, gid thanh thdp va dé phan huy sinh hoc nén dugc iing  acrylonitrile (CH,=CH—CN).
dung réng rdi lam vai may mac. Cho biét cong thic cla to

To cellulose acetate la to ban tong hgp tii cellulose khi thay .

thé nguyén ti hydrogen ctia nhom hydroxy bang nhom acetyl
(CH,CQ), vi du nhu cellulose triacetate (C,H,O,(OOCCH,),),.
Loai to nay dugc dung lam vai mac, bang tu, kinh deo mat.
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] P fhﬁng dung nhu te nylon-6,6, to capron, td nitron,

@ crosu

2 Tim hiéu khai niém cao su
Cao su la vat liéu polymer c6 kha nang bi bién dang khi chiu tac
dung ctia ldc bén ngoai va trd lai trang thai ban ddu khi luc diing Liét ké cic linh vtc g
tdc dung. : :
Theo nguoén géc cao su dugc phén thanh hai loai: cao su thién nhién
va cao su tong hop.

dung ctia vat liéu cao su.

lymer c6 tinh dan héi. @
y Cay cao su la cby cong
> Tim hiéu khai niém cao su thién nhién va qua trinh luu hod cao su nghiép cha dao clia nudc ta.

Cao su thién nhién dugc [REESTEEY Em hay tim hiéu va cho bit
khai thac tit mi clia clly cao Lol < séﬂ'lu‘@g_ca'tlsu clia nudc ta
su. Céy cao su c6 tén khoa hién nay khoang bao nhiéu?
hoc 14 Hevea brasiliensis cd Qﬂ suﬁu‘dctrﬁng nhiéu &

cac tinh nao nudc ta va loai

nguodn goc tif Brazil nhung
hi¢n nay dugc trong nhi€u §
& Nam My, Chau Phi, Dong
Nam A va trong d6 c6 nhiéu 3
tinh nudc ta. A Hinh 11.1. Khai thac mi cao su

cdy nay phui hap véi loai
dat nao?

Cao su thién nhién 1a polymer ctia isoprene, c6 cau hinh cis:
CH, H,C

H Ha/n

Cao su thién nhién khong dan dién, khong thdm nudc va khi, cé tinh dan hoi t6t. Tuy nhién,
cao su thién nhién dé bi lao hoa dudi tac dong ctia khong khi, anh sang, nhiét. Ngoai ra, tinh
dan héi cua cao su chi ton tai trong mot khoang nhiét do hep. D€ loai bé nhuge diém nay,
cao su thudng dugc liu hoa.

Luu hod cao su la qué trinh x11 li cao su v6i luu huynh, tao ra cac cau néi disulfide gitia cic phan
ti polyisoprene tao thanh polymer c6 cdu tao mang khong gian (xem Hinh 9.2). Cao su luu
hod bén hon véi nhiét va cac tic nhén khéc, d6 dan héi cao, chéng thdm khi, chéng am tét hon.

1€ {Imfclﬁytﬁ mu ctia cdy cao su.
n cao su véi luu huynh nhim lam tang tinh chét co li
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3 Tim hiéu vé cao su tong hop
San lugng cao su thién nhién khong dap ting di nhu cau ngay cang cao cta san xudt va tiéu
duing. Vi vay, nguoi ta diéu ché ra nhiéu loai cao su tong hop.
Cao su buna dugc diéu ché tli buta-1,3-diene qua phan ting tring hgp c6 mét Na. Loai cao su
nay c6 do bén va do dan hoi kém hon cao su thién nhién. Cao su buna chi yéu dung d€ san xudt
16p xe do kha nang chéng mon cao, chiu udn tét.

nH,C=CH-HC=CH, Nat.p, %Hzc—Hc:CH—CHQa—
n

cao su buna

Chloroprene 1a chat cd cong
Cao su isoprene dugc téng hop tii isoprene. Polyisoprene tong  thic  CH=C(C)—CH=CH,.

hop dugc st dung chii yéu dé san xudt 16p xe, cic san phim cao  Hay viét phuong trinh
su, giay dép. phan dng diéu ché cao su

Cao su chloroprene dugc t6ng hop tii chloroprene ¢6 nhiéu dhlomprene Kl ciotopens.

tinh chét quy gia nhu khéng chdy, bén co hoc, bén véi dau.

Cao su chloroprene thudng dugc dung dé boc 6ng thuy luc

cong nghi¢p va dac biét trong vat dung khang dau va ozone.

Cao su buna-S c6 do bén va dan héi cao, thudng dé sdn xudt 16p 6 td, xe mdy. Cao su nay dugc
diéu ché bing phan ting triing hgp ctia buta-1,3-diene véi styrene theo phuong trinh hod hoc sau:

NH,C=CH-CH=CH, + nHC=CH, —FP%5 —-H,C—CH=CH~CH,- (IZ:H—CH2>7
CeHs CeHs /"
buta-1,3-diene styrene cao su buna-S
Cao su buna-N c6 tinh chéng dau cao nén dugc dung dé sin xudt
gang tay, cdc vong dém cao su. @

Viét phuong trinh phn (ng
t tuong tu nhu cao su thién nhién  diéu ché cao su buna-N
3 ho tr  buta-13-diene va

p thong dung bao gom: cao su acrylonitrile (CH,=CH—CN).
chloroprene, cao su buna-S

© KEO DANTONG HOP

2 Tim hiéu vé keo dan
Keo dan la vat liéu c6 kha nang két dinh bé mdt cta hai vat liéu
rdn v6i nhau ma khong lam bién déi ban chiét cac vat liéu dugc két
dinh. Keo dén ¢6 kha nang tao mot 16p mang rdt mong bam chic
vao hai loai vat liéu dugc dan.



©

in két hai bé mat ctia vat liéu rin Ké tén thuong mai mét s6
loai keo dan thutng gap.

2 Tim hiéu mét 6 loai keo dan tang hop
Keo din epoxy la loai keo ddn hai thanh phan. Thanh phan tht
nhat, trong phan tt ¢6 chita cac nhom epoxy. Khi st dung can thém
thanh phan thu hai la chat dong rain nhu NH,(CH,),NH(CH,),NH,
dé tao polymer mang khéng gian véi do két dinh cao hon. Loai keo
dén nay c6 thé dung dé dan nhiéu loai vét liéu nhu kim loai, go,
thuy tinh, chat déo.

0 OH 0
RAGP . *"" | RS
n
A Hinh 11.2. Mot loai keo dan epoxy

Keo dan urea-formaldehyde dugc diéu ché tii urea va formaldehyde. Khi st dung can phai
bd sung chat déng ran c¢6 tinh acid nhu oxalic acid, lactic acid, ... d€ tao polymer co
cdu tric mang khong gian. Loai keo dan nay bén véi dau m& va thuong dung dé dan cac
vat liéu bing gd, chit déo.

nHCHO + nCO(NH,), —=* fNH-co-NH-CHQa_ + nH,0
n

Nhuia va sim la loai keo dan ding dé va ché thiing clia sam, 16p. Nguyeén liéu thuong la cao su
duogc hoa tan trong cic dung méi hiiu co.

 epoxy, keo ddn urea-formaldehyde, nhya

1. Loai vat liéu nao sau day khong phai la to tu nhién?
A.Len. B. To cellulose acetate. C. Bong. D. To tam.

2. Cén bao nhiéu tin acrylonytrile d€ diéu ché 1 tin to nitron? Biét hi¢u sudt cia phan ting
trung hop 1a 65%.

3. Hay tim hiéu quy trinh khai thic va ché bién cao su thién nhién.
4. Len thudng dé san xudt cic loai 4o len giti im vao mua dong. Dic biét, mot s6 loai 40 1am bing
16ng cliu rdt &m va c6 gid thanh cao. Néu cac di€ém can chu y khi gidt quan do lam bang len.



ﬁ1 2) THE DIEN CUC VA

NGUON DIEN HOA HOC

—~ Mo ta dugc cap oxi hoa — khir clia kim loai.

hoa — khr.

=

~Néu dugc gié tri thé dién cuc chudn 13 dai lugng danh gid khad nang khr gilra cac
dang khtt, khé ndng oxi hod gitia cac dang oxi hod trong diéu kién chuan.

~ Sl dung bang gia tri th& dién cuc chudn dé: So sanh dugc tinh khi, tinh oxi hoa
gilfa cAc cap oxi hoa - khif; du doan dugc chiéu hudng xay ra phan (ing gila hai
cap oxi hod — khir; tinh dugc suc dién dong cla pin dién hoa tao bdi hai cap oxi

~ Néu dugc cau tao, nguyén tic hoat déng clia pin Galvani, uu nhugc diém chinh
mot sO loai pin khac nhu acquy (accu), pin nhién liéu, pin mat trdi, ...

- Ldap rdp dugc pin don gian (Pin don gian: 2 thanh kim loai khac nhau cdm vao qua
chanh, lo nudc mudi, .. .) va do dugc sic dién dong cla pin.

@ Nguai ta dung hai sgi day lam bang hai kim loai khac nhau
cam vao mét qua chanh va ndi vai mét bong den 3V thi thay
bong dén sang. Nhu vay, qué chanh c6 cam hai soi day kim
loai khdc nhau déng vai tro nhu moét vién pin, phat sinh ra
dong dién.

Cau tao va nguyén tac hoat déng clia pin nhu thé nao?

& CAP OXI HOA - KHU CUA KIM LOAI

> Mé ta cap oxi hod - khif cia kim loai
Trong phén tng hod hoc, cation kim loai (M™) c¢6 thé nhan
electron dé trd thanh nguyén ti kim loai (M) va ngugc lai. Dang
oxi hoa M™" va dang khti M ctia cung mot kim loai dugc goi la cép
oxi hod - khti cia kim loai, ki hiéu 1a M™/M.

M™ +npe—=M (1)
Dang oxi hoa Dang khu

Vidul: Cu*+2e —= Cu (2
Ag" - +1le=—Ag (3)

va dang khu clia cing mot nguyen t6 kim loai tao

S

A Pin chanh

®

1 Xac dinh dang oxi hod
va dang kht trong cdc
qua trinh (2) va (3).

2 Viét cdc cap oxi hod —
khir trong qué trinh (2)
va (3).

©

Viét cic cap oxi hod — khdt
ctia kim loai Na, Mg va Al



@ THE DIEN CU'C CHUAN CUA KIM LOAI VA PIN GALVANI

2 Tim hiéu thé dién cuc chuan ctia kim loai va cdu tao, nguyén tac hoat dong ciia
pin Galvani

Khi nhing thanh kim loai (M) vao dung dich muéi ctia né (M™"), tao thanh mot

dién cuc. O dién cuc sé xudt hién mot thé dién cuc (E) nhat dinh. Néu nong do

M™ trong dung dich bang 1 M, & 25 °C thi c6 thé dién cuc chudn (E®) cta cap oxi

hod — khit M™'/M (Eju: 0)-

Pin Galvani gom 2 dién cuc c¢6 thé dién cuyc khic nhau, thuéng dugc ghép vai

nhau qua cau mudi. Pin Galvani chuyén nang lugng cta phan tng hoa hoc

thanh nang lugng dién.

Vi du 2: Pin Galvani Zn-Cu gém dién cuic kém va dién cuc dong dugc noi véi

nhau boi cau muéi (thuong chita dung dich KCl bao hoa) (Hinh 12.1).

3 Quan sat Hinh 12.1, hay
mo t& cdu tao cia pin
Galvani. Cho biét cuc
duong, cuc am va chiéu
di chuyén cia electron

Dung dich ZnSO, Dung dich CuSO, trong pin.

A Hinh 12.1. Pin Galvani Zn-Cu

« Dién cuic &m, anode (-): Xdy ra qua trinh oxi hoa Zn.
Zn — Zn** + 2e

« Dién cuic duong, cathode (+): Xdy ra qué trinh khti ion Cu™'.
Cu* +2e — Cu

Phan ting oxi hod — khti xay ra trong pin:

Zn + Cu* — Zn* + Cu 4 Dién cuc nao bi tan ddn
Electron chuyén tit thanh Zn qua diy dan dén thanh Cu. Cdu mudi trong pin Galvani Zn-Cu?
déng vai trd khép kin mach va trung hoa dién tich ctia dung dich

& hai dién cuc.

Gia tri hiéu dién thé gitia hai dién cyc 1a hiéu gitia thé dién cuc
cta dién cuc duong (co gid tri thé dién cuc 16n hon, E,) va thé
dién cyc ctia dién cuc &m (c6 gia tri thé dién cuc nho hon, E)
dugc goi la stic dién dong ctia pin (E,,). Stic dién dong clia pin
dién hod c6 thé do dugc bang von ké.




Khi cac dién cyc & diéu kién chudn, stic dién dong ctia pin dugc goi
1a stic dién dong chudn (E;, ).

pin

Dé xdc dinh thé dién cuc chudn ctia mot kim loai, nguoi ta thiét lap
mdt pin dién hoa gbm dién cuc chudn ctia kim loai cin xéc dinh véi
dién cuc hydrogen chudn (quy uéc EJ . = = 0,00 V). Thé di¢n

ctic chudn ctia kim loai can do dugc xac dinh dua trén gid tri Egm
do duoc va E;’m i Bang cich dé c6 thé xac dinh dugc thé dién

cuic chudn ctia nhiéu cip oxi hoa — khii (Bang 12.1).

A Ciu tao dién cuc
\_ hydrogen chuédn

-~

Bang 12.1. Gia tri thé dién cuc chudn (E°, tinh bang V) cia mét s6 cap oxi hoa - khir"”

S R [ T T T
Li*/Li =305 | Zn"'/In -076 | Fe"/Fe -0,04
K*/K 293 | (@ -074 | 2HM, 0,00
Ba™/Ba -290 | Fe*'fFe 044 | Q"/Cu 0,34
@"/G -287 | (d*/d -040 | Fe*/re™ 0,77
Na“/Na =271 | 0"/Co -028 | Ag'/Ag 0,80
Mg™ /Mg -237 | NP/Ni -025 | Hg'"/Hg 0,85
AP /Al ~166 | Sn*/Sn -014 | PC*/Pt 1,19
Mn**/Mn -1,18 | Pb*/Pb 013 |AuT/Au 1,50

| cic kém va dién cuc dong. Hai dién cuc

@ Y NGHIA CUA DAY THE BIEN CUC CHUAN KIM LOAI
2 So sanh tinh khu, tinh oxi hoa giita cac cap oxi hoa — khi

Thé dién cyc chudn cta kim logi (E. ) cang lén thi tinh oxi hod

ctia cation M"™ cang manh, tinh khi ctia kim loai cang yéu va

ngugc lai.

Vidu3: E° . =-166V< E: =-044V

APFIALT e IFe
Do @6, tinh khti cia Al manh hon tinh khti ctia Fe va tinh oxi hoa
clia AI** yéu hon tinh oxi hod ctia Fe™.

“! Nguén: Antony C. Wilbraham, Dennis D. Staley, Michael S. Matta, Edward L. Waterman (2008),
Chemistry, Pearson Education Inc, p. 674.

ac dinh bang cach do stic dién

duong (cathode) xdy ra qua trinh

®

5 Duya vao Bang 12.71,
hay sap xép theo chiéu
tang dan tinh oxi hod
clia cac ion Li*, Fe™,
Ag” va chiéu tang dan
tinh khi ctia cac kim loai
tuong ting.



2 Dudoan chiéu hudng xay ra phan iing giita hai cap oxi hoa — khi
Kim loai ctia cap oxi hod — khii ¢6 thé dién cuc chudn nho hon c6
thé khit dugc cation kim loai ctia cdp oxi hod - khit ¢6 thé dién cuc
chuén 16n hon & diéu kién chudn. Nghia 13, cation kim loai trong
cap oxi hoa - khti c6 thé dién cuc chudn 16n hon ¢6 thé oxi hod
dugc kim loai trong cdp c6 thé dién cyc chuin nhé hon ¢ diéu kién
chuin.
Chit oxi hod manh hon + Chat khit manh hon

—» Chit khit yéu hon + Chit oxi hoa yéu hon
D€ du doan chiéu ctia phin ting oxi hod - khii, c6 thé sii dung
quy tic o (alpha).
Wdu 4: E;eyme = —0,44 V< E‘::ulﬂcu = 0,34 VvV

Fe# Cu®

# Cu*+Fe—Fe*+Cu

Fe Cu

¢6 thé dién cyc chuin am
*) trong dung dich acid &

> Tinh siic dién ddng ctia pin dién hoa tao béi hai cap oxi hoa - khi
Stic dién dong chudn cha pin di¢n hoa (Ej,) c6 gia tri bang hiéu
s6 cua thé dién cuc chudn cta cuc duong va thé dién cuc chuin
ctia cuc am.
Vi du 5: Suc dién dong chudn cta pin Galvani Zn-Cu dugc tinh
nhu sau:
ES, = Eavic = Epuzen = 0,34 = (<0,76) = 1,10 (V)

cdp oxi hod - khi, c6 thé so sdnh dugc kha
hoé gitia cic dang oxi hod & diéu kién chu4n.

©)

6 Cho Al va Ag vao dung

dich HC 1 M. Dya vao
Bang 12.1, du dodn
phdn iing nao 6 thé
xdy ra. Viét phuong trinh
hod hoc cla phan ting
(néu c6).

Dua vao Bang 12.1,
xdc dinh cathode va
anode trong pin dién
hod Zn-Pb gém dién cuc
chudn Zn*/In va dién
auc chudn Ph**/Pb. Tinh
siic dién dong chuan
ctia pin.
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&) MOT S6 LOAI PIN KHAC

2 Tim hiéu vu nhugc diém chinh mdt s loai pin
Pin nhién liéu hoat dong dua trén phin ting oxi
hoa - kht gilta nhién liéu va chat oxi hoa (thudng
14 oxygen). Pin nhién liéu phé bién hién nay la pin
hydrogen. Uu di€m ctia pin nhién liéu 13 nhién liéu

dugc bé sung lién tuc nén thoi gian hoat dong ctha A Hinh 12.2. Pin nhién lidu hydrogen
pin khéng bi han ché. Nhugc diém ctia pin nhién liéu
1a cong nghé chua dugc phd bién va gia thanh cao. @

8 Hay néu mot so (ng
dung cta pin mat troi
trong doi song.

Pin mat troi (pin quang dién) bao gom nhiéu t€ bao quang dién
lam bién déi nang lugng anh sdng thanh ning lugng dién.

Loai pin nay tao ra dugc ngudn ning lugng xanh
(tif dnh sdng mat troi), than thién véi moi truong,
chiphi trang bi khong qua cao, thoi gian st dung dai.
Tuy nhién, pin mat troi can dugc ldp dat trén
khéng gian rong (nhu mai nha) d€ pin tiép xtic
truc ti€p véi anh sang mat troi. Loai pin nay khé
di chuyén.

A Hinh 12.3. Pin mét trdi gan trén mainha
Acquy don gian la acquy chi, gobm ban cyc duong bing PbO,,

ban cuc 4m béng Pb, ca hai dién cuc dugc dit vao dung dich 9 Hay néu mot so thiét bi
H,SO, loang. Nguyén tic hoat déng clia acquy chi tiong tu nhu st dung acquy ma em bigt.
pin dién hoa.

10 Tim hiéu va néu wy,
nhuoc diém cla pin
nhién liéu, pin mdt trdi
va acquy.

A Hinh 12.4. Binh acquy | A Hinh 12.5. Acquy Ni-Cd

Ngoai acquy chi, ngudi ta con diing acquy ki€ém c6 hiéu suat nho
hon nhung tién 1¢i vi nhe va bén. Acquy kiém thudng gém hai loai
13 acquy iron-nickel va acquy cadmium-nickel.

2 Thuchanh lap rap pin don gidn
Thi nghiém. Lap rap pin chanh va do stc dién dong ctia pin
Dung cu: thanh kim loai déng va kém; von ké; 2 day dan.
Nguyén liéu: 1 qua chanh tuoi.



chanh va khong dé chiing cham

vao nhau. Lap rdp thém mét s6 pin
Buidc 2: Lip hé théng nhu Hinh 12.6.  don gidn tif cic nguyén liéu

Ghi nhén gid trihién trén von ké.  khac va do stic dién dong

Budc 1: Cim 2 thanh kim loai vao qua @

A Hinh 12.6. cta pin.
So do pin chanh '

ng, phit hop véi titng muc dich st dung.
thanh kim loai khac nhau vao qua chanh,

1. Cho cdc kim loai: K, Mg, Al, Ag. Hay viét cac cdp oxi hoa — khii tao bdi cac kim loai d6 va
dya vao bang gia tri thé dién cuc chudn, sap xép theo thi ty gidm déin tinh oxi hod clia cic
ion kim loai tuong ting.

2. X4c dinh chiéu ctia céc phan ting hod hoc xéy ra gitia cdc cip oxi hod - khii: Cu™'/Cu, Zn™*/Zn
va Ag'/Ag & diéu kién chuén. Gidi thich va viét phuong trinh hod hoc.

3. Trong pin dién hod, qud trinh khi

A. xdy ra § cuc am. B. xdy ra & cuc duong.

C. xdy ra & cyc am va cuc duong.  D. khéng xdy ra & ca cyc am va cyc duong.
4. Khi pin Galvani Zn-Cu hoat dong thi néng do

A. Cu®™ gidm, Zn"" tang. B. Cu®' gidam, Zn*' gidm.

C. Cu™ ting, Zn* tang. D. Cu™ ting, Zn** giam.

5. Cho mdt pin dién hoi dugc tao bdi cac cip oxi hoa khii Fe**/Fe, Ag'/Ag & diéu kién chuan.
Qua trinh xay ra & cuc am khi pin hoat dong la

A. Fe = Fe*' + 2¢ B. Fe*' + 2e — Fe
C.Ag +le—> Ag D.Ag—> Ag' +1e

6. Dua vao Bang 12.1, tinh stic dién dong chudn ctia cac pin dién hod tao bdi cac cap oxi hod - khi
sau: Fe’'/Fe va Cu®'/Cu; Sn™'/Sn va Ag'/Ag; Pb*'/Pb va Ag'/Ag.



— Trinh bay dudc nguyén téc (th tu) dién phan dung dich, dién phan
nong chay.

—Thuc hién dugc (hodc quan sat video) thi nghiém dién phan dung dich
copper(ll) sulfate, dung dich sodium chloride (tu ché tao nudc Javel dé
tdy mau).

—Néu dugc tng dung clia mét s6 hién tugng dién phan trong thuc tién
(ma dién, tinh ché kim loai).

~ Trinh bay duoc giai doan dién phan aluminium oxide trong san xuét
nhém (aluminium), tinh luyén déng (copper) bang phuong phdp
dien phan, ma dién.

@ Pin dién hod hoat déng dua trén cac phan ung oxi hoa — khif ty xay ra trong pin (hod
nang chuyén thanh dién ndng). Tuy nhién, mot s6 phan tng oxi hod — khir chi c6 thé
xay ra nhd nang lugng dong dién, dugc goi la phan tng dién phan (dién nang chuyén
thanh hoa nang).

Khi dién phan, cac qué trinh trén bé mdt dién cuc xay ra theo nguyén tac nao? Bién phan
c6 Uing dung gi trong d&i song, san xuat?

o DIEN PHAN NONG CHAY, PIEN PHAN DUNG DICH
Dbién phén la qua trinh oxi hod - khti xdy ra trén bé mit cic dién
cuic khi c6 dong dién mét chiéu di qua chét dién li néng chay hoic
dung dich chat dién li. @

2 Tim hiéu nguyén tac dién phan néng chay 1 dc dinh sin phéin tao
Khi néng chay, NaCl phén li thanh ion: NaCl —» Na" + Cl thanh & hai dién cuc khi
Khi dong dién m¢t chiéu cé hiéu dién thé phi hgp di qua NaCl dién phan NaCl nong chay.
néng chay, ion Cl” di chuyén vé cuc duong, ion Na™ di chuyén vé
cuc am.

- O cuc am (cathode) xay ra qud trinh khti ion Na":
Na“+e— Na

- O cuc duong (anode) xay ra qud trinh oxi hod ion CI:

ClI — %CI2 +e
Qua trinh dién phan NaCl néng chay c6 thé biéu dién qua so dé sau:
Cathode (-) NaCl Anode (+) @
Na' +e — Na Cl - %Clg +e Viét phlﬂmgtﬁﬂh hod h0(

cla qud trinh dién phan

néng chdy cac chat: Mg(l,,
dpnc 1 ALO..

NaCl ——— Na + ECI2 V3

Phuong trinh hod hoc ctia qua trinh dién phan NaCl néng chay:
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* > Tim hi€u nguyén tac dién phan dung dich

Khi dién phan dung dich, ngoai cdc ion ctia chét dién phan, con c6

sy tham gia ctia dung méi H,O.

Thi nghiém 1. Dién phan dung dich CuSO,, dién cuc graphite

(than chi)

Dung cu: céc thuy tinh 250 mL, dién cuc graphite, bd déi nguén,

day dan.

Hoa chat: dung dich CuSO, 0,5 M.

Tién hanh:

Buiéc 1: Rot dung dich CuSO, 0,5 M
vao cOc thuy tinh.

Buiéc 2: Cam hai dién cuc vao coc,
noi dién cuc véi nguon dién
mot chiéu (Hinh 13.1).

Bude 3: Diéu chinh nguén dién
khoidng 3 V - 6 V va duy tri
qua trinh dién phén trong
khoang 5 phut.

— O cathode c6 thé xdy ra su khii ion Cu*' hoic H,O. Tuy nhién,

ion Cu”" débi khii hon H,0 nén Cu*' dugcuu tién dién phan trudc:

Cu* +2e — Cu

- G anode c6 thé xay ra su oxi hod ion SO hoidc H,0. Tuy nhién,
H,O dé bi oxi hoa hon nén H,O duoc uu tién dién phan trudc:

H,O — %02 +2H" + 2e

So do dién phan:
Cathode (=) CuSO, Anode (+)
Cu®, H,0 H,0 H,0. SO%
Cu* +2e - Cu H,O0 — —;—Oz+2H++2e

Phuong trinh hod hoc cia phan (ing dién phan:
CuSO, +H,0 — %%, cy+ %02 +H,S0,

"' Dign cue trola dién cuc khong tham gia phan (ing trong qué trinh dién phén.

2 Tién hanh Thi nghiém 1
va néu hién tuong quan
sat duac.

3 Cho biét khi dién phén
dung dich (uS0,, ion Cu**
va SO di chuyén vé
dién cuc nao.

A Hinh 13.1. Pién phan dung dich CuS0O,, dién cuc graphite

CHUY ,——]

Trong qua trinh lam thi
nghiém, khong dé hai dién
cuc cham vao nhau.

4 Xéc dinh san phdm sinh
ra ¢ moi dién cuc khi
dién phan dung dich
CuS0, vai dién cuctro”,

7



Thi nghiém 2. Di¢u ché nudc Javel @
Dung cu: nguédn dién mot chiéu 3 V - 6V, c6c thuy tinh, dién

cuc than chi, day dan, c6c thuy tinh, dia khuay. A Henbias thingiom 2

va néu hién tuong xay

Hoa chit: mudi an (NaCl), nudc cét. ra. Gidi thich.

Tién hanh:

Budc 1: Lay 500 mL nudc cat vao coc thuy tinh. Sau d6 cho khoang 150 g muéi an va khudy déu
dén khi tan hét.

Buiéc 2: Cam hai dién cuc vao coc thuy tinh. N6i ddy dan vao nguén dién mot chiéu (Hinh 13.2)
va duy tri qud trinh dién phan trong khoang 5 phut.
Phuong trinh hoa hoc ctia phan tng dién phén:

2NaCl + 2H,0 — P4, oNaOH + H, + CI,

Sau d6 xdy ra phan (ing giiia cac san pham:

Cl, + 2NaOH — NaCl + NaClIO + H,0

Dung dich thu dugc la nudc Javel, c6 kha nang tdy mau.
anode cathode

ER S e

dung dich NaCl

A Hinh 13.2. Dién phan dung dich NacCl

Viét qua trinh xdy ra & méi dién cuc va phuong trinh hod hoc clia phan ing dién phan khi dién phan dung
dich: AgNO,; CuCl, véi dién cuc graphite.

cathode, uu tién dién phan chét c6 tinh oxi hod manh
6 tinh khtt manh hon.
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@) UNGDUNG
> Tim hiéu mét sd ing dung ctia phueng phap dién phan
trong thuctién
Hién tugng dién phan c6 nhiéu ting dung trong thuc tién san xudt
va doi séng nhu luyén kim, tinh ché kim loai, ma dién, ... @
Vi dy 1: Kim loai nhém dugc sin xuat trong cong nghiép bing 6 Em hdy tim hi€u va
néu mot sé ng dung
cta phuang phdp dién
phan trong thuc tién.

phuong phip dién phan nong chdy aluminium oxide (ALO,),
dién cyc than chi, khi c6 mat cryolite (Na,AlF,) néng chay.
- O anode:
207 =4 O, +4e
O nhiét do cao, dién cuc than chi sé tac dung v6i O, tao thanh CO.,.
C#60, e
- O cathode:
AP + 3e — Al

Phuong trinh hod hoc ctia phan ting dién phan:
2AL,0, — %, 4Al+ 30,

Phuong phép dién phén véi anode tan dugc ding dé tinh ché mét s6 kim loai nhu Cu, Ag, ...
Vi du 2: Pién phan dung dich CuSO, v6i anode bang dong tho va cathode bang dong tinh khiét.

- O anode:
Cu — Cu™ + 2e
- O cathode:
Cu* +2e — Cu
Két qua ctia qud trinh trén la anode tan va tao Cu bam trén cathode.
Phuong phdp dién phan véi anode tan cing dugc st dung trong ki thuat ma dién nhim
muc dich bao vé kim loai khong bi an mon va lam chiing tré nén sang béng, dep véi 16p

ma rit méng. Trong ki thuat ma dién, anode la kim loai dung dé ma (nhu Ag, Cu, Au, Cr,
Ni, Sn, ...) va cathode la vat cin ma.

Vi duy 3: Trong sén xudt vd hdp, ngudi ta c6 thé trang thiéc (Sn) lén bé mit thép bang
phuong phap dién phan véi anode 1am bang Sn va cathode 1a vt lam bang thép can dugc ma.
~-Ganode:  Sn— Sn* +2e
- G cathode: Sn*" +2e — Sn

g trong thuic tién, dic biét la diéu ché, tinh ché
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1. Dién phan CaCl, néng chay, 6 cathode xdy ra qud trinh nao?
A. Oxi hod ion Ca™. B. Khit ion Ca™.
C. Oxi hodion CI". D.Khtiion CI'.
2. bién phan dung dich Cu(NO,), véi dién cuc tro, & anode xdy ra qua trinh nao?
A HO— %02 +2H" + 2e.
B.2H,0 + 2e — H, + 20H".
C.Cu — Cu* + 2e.
D. Cu* + 2e — Cu.
3. Viét phuong trinh hod hoc ctia phan ting dién phan khi dién phan KCI nong chay.

4. Hay dé xudt va trinh bay cidch ma d6éng (Cu) lén mot dé vat lam tit sdt (Fe) bing
phuong phép dién phan.
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DAC PIEM CAU TAO VA LIEN KET
KIM LOAL. TINH CHAT KIM LOAI

| MUCTIEU

- Trinh bay duoc dic diém cdu tao clia nguyén tir kim loai va tinh thé
kim loal.

- Néu dugc dac diém cla lién két kim loal.

— Gidi thich dugc mét sé tinh chat vat If chung ctia kim loai (tinh déo, tinh
dan dién, tinh dan nhiét, tinh anh kim).

- Trinh bay dugc Ung dung tir tinh chat vat I chung va riéng cdia kim loai.

- St dung bang gia tri thé dién cuc chudn clia mét s cip oxi hoa — khur
phd bién clia ion kim loai/ kim loai (c6 bé sung thé dién cuc chuan cac
cap: H,O/0H + 1/2H,; 2H"/H,) dé gidi thich dugc cac trudng hop kim logi
phan (ing véi dung dich HCl, H,50, loang va dac; nudc; dung dich mudi,

- Trinh bay dugc phan Ung cta kim loai vai phi kim (chlorine, oxygen,
luu huynh) va viét dugce cac phuong trinh hoa hoc.

— Thuc hién duge mét s6 thi nghiém cia kim loai téc dung véi phi kim,

acid (HCl, H,50,), muoi.

A

@ Kim loai gilf vai trd quan trong trong cac nganh ki thuat vi chiing c6 nhiing tinh chat vat [i,

hoé hoc ddc biét. Kim loai o cau tao nguyén td nhu thé nao? Co nhiling tinh chat va (ng

dung gi?

&) CAUTAO CUA KIM LOAI

> Trinh bay dac diém cau tao clia nguyén ti kim loai
Cdu hinh electron nguyén tii clia mot s6 nguyén to kim loai:
Na: [Ne]3s' Mg: [Ne]3s’ Al: [Ne]3s’3p'
Fe: [Ar]3d’4s’ Cu: [Ar]3d"4s' Zn: [Ar]3d"4s’
Trong cung chu ki, nguyén tu cia nguyén t6 kim loai c¢6 ban kinh
nguyén ti I6n hon va dién tich hat nhan nho hon so véi nguyén ti
ctia nguyén t6 phi kim.

nguyén ti kim loai c6 s6 electron & 16p ngoai ciing

)

1 Hay néu nhan xét vé so
electron I6p ngoai ciing
cla cac nquyén ti kim
loai Na, Mg, Al, Fe, Cu,
In.
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3 Trinh bay déc diém cau tao tinh thé kim loai

O nhiét do thusng, trit thuy ngan & thé 16ng, cac kim loai khac & thé rin va ¢ ciu tao tinh
thé. Trong tinh thé kim loai, ion kim loai nam & cac nit mang, cac electron hod tri chuyén

dong tui do.
@ \
Mot sé cau tric mang tinh thé kim loai phd bién
Mang tinh thé lap phuong tim khoi | Mang tinh thé [ap phuong tam dién Mang tinh thé luc phuong
(Li, Na, K, ...) (Cu,Ag, Au, Al ..) (Be, Mg, Zn, ...)
Mang tinh thé Iép phuong Mang tinh thé Iap phuong Mang tinh thé luc phuong
tam khéi tam dién
N _/

> Mo ta dac diém cia lién két kim loai

Trong tinh thé kim loai, lyc hut tinh dién gitia cac ion duong &

nat mang vai cac electron hoa tri chuyén dong tu do tao nén lién

két kim loai (Hinh 14.1).

g

|
lon kim loai Electron tw do
A Hinh 14.1. Su hinh thanh lién két kim loai
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2 Sosanh lién két kim loai
vdi lién két ion va lién
két cong hod tri.



) TINH CHAT VAT Li CUA KIM LOAI

2 Gidi thich mét sé tinh chat vat li chung va Gng dung ciia
kim loai

Kim loai c6 nhiing tinh chat vat li chung: tinh anh kim, tinh dan
dién, tinh dan nhiét va tinh déo.

« Kim loai c6 anh kim vi electron tu do trong tinh thé kim loai phan
xa dnh sang trong viing nhin thdy. Nhd c6 anh kim, mot s6 kim loai
dugc dung lam do trang stic hay lam cac vat dung trang tri.

« Kim loai dan dién vi electron tu do chuyén dong tit hon loan sang
c6 hudng khi dat mot hiéu dién thé & hai dau kim loai. Kim loai
dan dién tot nhat la Ag, sau d6 dén Cu, Au, Al Fe, ... Nhiing kim
loai ¢6 tinh dan dién t6t dugc dung lam day dan dién nhu Cu, Al
o Kim loai dan nhiét vi khi tang nhiét d6 tai mot vi tri thi 6 do
ion kim loai dao dong manh, truyén nang lugng sang cac electron
tu do, roi cic electron tu do truyén sang cac ion kim loai lan can, ...
lam tang nhiét d6 toan khai kim loai.

Nhin chung, nhiing kim loai dan dién t6t thi ciing dan nhiét tot.
Kim loai ¢6 tinh dan nhiét t6t c6 thé duge dung lam dung cu
dun nau.

« Kim loai cé tinh déo la nho electron tu do lién két cac 16p mang

trong tinh thé véi nhau va chung co thé trugt lén nhau khi chiu tac
dung ctia mét luc co hoc nhung khong tach roi nhau.

—— g%+ ® o) ‘
...!\. ® J. .. [N
—@ioi8| [0d.é
.. _._. i .'!_.. IF &
— BB ® P®® @,
SJ2"Rs b ge T
CROIE X0

@ Electron ty do =+ lon kim loai

(a) (b)
A Hinh 14.2. Cacldp mang tinh thé kim loai trudc khi tic dung luc (a)
va sau khi tac dung luc (b)
Nhiing kim loai cé tinh déo cao nhu Au, Ag, Al, Cu, Sn, ... c6 thé
duoc kéo soi, rén, dat mong, ... tao nén cac dé vat khac nhau véi
nhiéu hinh ddng, mau ma dep.
Kim loai c¢6 mot s6 tinh chit vat 1i riéng nhu khéi lugng riéng,
nhiét do nong chay, do cing, ... Kim loai c6 khoi lugng riéng
nho nhét 1a Li (0,53 g/cm’®) va 16n nhdt 12 Os (22,59 g/em’).

©)

3 Vang, bac dugc st dung
lam d0 trang siic nho
tinh chat vat li nao clia
kim loai?

4 Hay cho biét hién tugng
xay ra khi tac dung mot
luc co hoc @i manh [én
tam kim loai. Gidi thich.
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Kim loai ¢6 nhiét do nong chay thdp nhat Ia Hg (-39 °C) va cao
nhat 1a W (3 410 °C). Kim loai c6 d¢ cting I6n nhit la Cr (c6

thé cit dugc kinh), mém nhét 13 céc kim loai nhém 1A nhy K, Haygidithich

Rb, Cs, ... a) Tai sao tungsten (W)
duoc dung dé lam day toc
bong dén?

eﬁa]ﬂm loai (tinh 4nh kim, tinh b) Tai sao Ioi day dién
déo) chu yéu do céc electron ty thudng duoc fam tir kim

loai dong?

©) TiNH CHAT HOA HOC CUA KIM LOAI

' Tim hiéu phén ting ctia kim loai vdi phi kim
Tinh chét hod hoc déc tring cha kim loai la tinh khi:

M— M™+ ne @

Thi nghiém 1. Kim loai phan ting véi chlorine, oxygen, Iuu huynh 5 Tién hanh Thi nghiém 1
va néu hién tuong xay ra.

Dung cy: 6ng nghiém chiu nhiét, bong, kep 6ng nghiém, thia nho, Y2 o Ve i i

kep d6t hoa chat, den con. chit trong cic phan ting
Hoé chat: bot luu huynh, bot sat, day sit, day magnesium, khi hod hoc xdy ra ¢ thi
chlorine. nghiém nay.

Tién hanh:

Sdt phdn ting vdi chlorine: Lay sgi day sdt cudn thanh hinh 16 xo.
Dung kep d6t hod chat gap day sat, nung nong dé sgi day sit trén
ngon ltia dén con, dua nhanh vao binh chita khi chlorine.
Magnesium phan ting voi oxygen: Dung kep dot hoa chét gap day
magnesium, d6t néng trong khong khi dén khi xudt hién tia sang
thi ngting dot.
Sat phdn ting véi luu huynh: Ldy mot thia nho bot sit va mot thia
nho bot luu huynh, tron déu va cho vao éng nghiém. Pun nong
ong nghiém chiia hon hgp trén ngon Itia den con dén khi c6 dom P :
Sl R P e — CHUY /]
sang do xudt hién trong 6ng nghiém thi ngling dun, tat déen con.
Chlorine rat doc, can thuc
hién thi nghiém trong ta hit
hodc noi thoang khi.

Kim loai ¢6 kha ning phdn ting véi mot s6 phi kim (Cl,, O,, S)
trong di€u kién thich hop, tao thanh san pham tuong ting.

2Fe + 3Cl, — 2FeCl,
2Mg + 0, — 2MgO

Fe+S ——5 FeS

78



) Sit dung bang gia tri thé dién cuc chuan clia mét s6 cap oxi hoa — khit
pha bién dé giai thich mt s6 phan iing ctia kim loai
1. Kim loai phan ting v6i dung dich HCI hoéic dung dich H,SO,
Vi du 1: Cho sit vao dung dich HCI 1 M, théy c6 khi thoat ra.
Phuong trinh hod hoc clia phan ting:
Fe + 2HCl — FeCl,+ H,T
T thé dién cuc cha cic cap da cho & Bang 12.1, ta co:

ED

Fe'*(Fe

=-044V< E’ =0,00V

2H/H,
Kim loai c6 E{, <0 c6 th¢ phan ting v6i dung dich HCI, dung
dich H,SO, loang, sinh ra khi H,.

Thi nghiem 2. Kim loai phan ting véi mot s6 dung dich acid
Dung cu: 6ng nghiém, kep éng nghiém, dén con, bong.

Hoa chat: dung dich HCl 1 M, dung dich H,SO, 0,5 M, dung dich
H,SO, 98%, dung dich NaOH 0,5 M, céac kim loai dong, sét.

Tién hanh:

Kim loai phadn ting vdi dung dich HCI: Cho mét méau déng vao 6ng
nghiém (1) va mét méu sat vao 6ng nghiém (2). Cho vao moi éng
nghiém khoang 2 mL dung dich HCl 1 M.

ing v6i oxygen (trli Ag, Au, Pt) tao thanh cdc oxide

) thanh cdc mudi sulfide tuong ting. Phén ting

©)

6 Dua vao thé dién cuc
chudn trong Bang 12.1,
hdy cho biét kim loai nao
0 khd nang phdn Ung
dugc véi dung dich HC
hoac dung dich H,S0,
loang gidi phong khi H,.

7 Tién hanh Thi nghiém 2
va néu hién tuong xdy
ra. Xdc dinh vai tro clia
cac chat trong phdn
itng hod hoc xay ra ¢ Thi
nghiém 2.

Kim logi phdn ting véi dung dich H,SO, loang: Cho mét mdu déng CHU Y

vao 6ng nghiém (3) va mot mdu sit vao 6ng nghiém (4). Cho vao
moi 6ng nghiém khodng 2 mL dung dich H,SO, 0,5 M.

Kim loai phan iing véi dung dich H,SO, ddc: Cho mét mau dong
vao ong nghiém (5). Cho vao 6ng nghiém khodng 2 mL dung
dich H,S0, 98%. Dung bong tdm dung dich NaOH déy trén
miéng 6ng nghiém roi dun néng nhe éng nghiém (5) trén ngon
ltta dén con.

— Khi SO, rdt ddc, can thuc
hién thi nghiém trong ta hat
hodc nai thoang khi.

— (an ¢0 cac thiét bi bao hd
trong qua trinh thuc hién thi
nghiém véi dung dich H,S0,
dac.




2. Kim loai phan ting v6i nudc @
Trong nudc nguyén chat (pH = 7): _
8 Dua vao thé dién cuc

HO+e — 1 H, + OH" -, =-042V chudn trong Bang 12.1,
B HO/OH + 51 hy cho biét kim loai
Vi du 2: Cho méu Na vao H,O, thdy c6 khi thodt ra. nao ¢6 khd nang phan

ing dugc véi nudc 0

A ’ 3 2 A 3 1
Phuong trinh hoa hoc ctia phan tng: Na + H,O — NaOH + = H, digu kién thuing gii

TiBang 12.1,tacé: E° . =-271V<E . =-042V phang khi H,.
Na'/Na H:O.I’OH'+EH3

Kim lt?ai Cf3 E:{m o < 042 o thé phan ting véi H,O, tao thanh
base va khi Hz' 9 Dlﬁ vao thé d'lén auc
3. Kim loai phdn ting v6i dung dich muéi chudn trong Bang 12.1,
Vi du 3: Cho méu Zn vao dung dich CuSO, 1 M. hay cho biét kim loai
Phuong trinh hoa hoc ctia phan dng: Zn + CuSO, — ZnSO, + Cu nao 6 khd nang ddy
DuyavaoBang12.1,tacé: E) .., =-076 V<E’ . =034V duoc dong ra khdi dung

. z A ) ) ) dich CuSO, 1 M.
Néu E|.. < El. , thikimloai M c6 thé phdn ting véi dung
dich A™ 1 M.
Thi nghiém 3. Kim loai phan ting vé6i dung dich mudi 10 Tién hanh Thi nghiém 3

D : Ong nghiém, ong nghiém. va néu hién tugng xdy
g cus S g ST G 1a. Xdc dinh vai trd ctia

Hoa chat: mau dong, dung dich AgNO, 1 M, dung dich ZnSO, 1 M. g L

cic chat trong phan
Tién hanh: Cho mau déng vao hai 6ng nghiém. Cho khoang 2 mL iing hod hoc xdy ra & Thi
dung dich AgNO, vao 6ng nghiém (1) va cho khoang 2 mL dung nghiém T '
dich ZnSO, vao 6ng nghiém (2). :

< 0) ¢6 kha nang khi dugc ion H' (dung
12 V ¢6 kha ning khii dugc H,0 & diéu kién

kha niing khit dugc ion kim loai ¢6 thé dién cyc

1. Thuy ngén dé bay hoi va rat doc. Khi nhiét ké thuy ngan bi vo cd thé dung bot luu huynh dé
xt li thuy ngén. Giai thich.

2. Tai sao dong dan dién t6t hon nhém nhung day dién cao thé thusng duge lam bang nhém
ma khong lam bing déng? Cho biét khéi lugng riéng ctia dong la 8,96 g/cm’, clia nhém
122,70 g/em’.

3. B€lam tinh khiét bot dong cd 1an cac kim loai thiéc, kém, ngudi ta c6 thé ngam hon hop trén
vao lugng du dung dich Cu(NO,),. Gidi thich va viét phuong trinh hod hoc ctia cac phan tng
xay ra (néu co).



CAC PHUGNG PHAP TACH KIM LOAI
[ MyC TiEv | \

— Néu dugc khai quat trang thai tu nhién cla kim loai va mét s6 quang, mo
kim loai phé bién.

—Trinh bay va gidi thich dugc phuong phap tach kim loai hoat déng manh
nhu sodium, magnesium, nhém (aluminium); phuong phép téch kim
loai hoat déng trung binh nhu kém (zinc), sat (iron); phuong phap tach
kim loai kém hoat déng nhu dong (copper).

~Trinh bay dugc nhu cau va thuc tién tai ché kim loai phd bién nhu sit,
nhém, dong, ...

—

Sau khi khai thac quang, can thuc hién qua trinh tach kim loai dé thu dugc kim loai
tinh khiét, Cé nhitng phuong phap nao dé tach kim loai?

&) TRANG THAITY NHIEN CUA KIM LOAI VA QUANG,
MO KIM LOAI

2 Tim hiéu trang thai tu nhién cta kim loai va mot s6 quang, @

mé kim loai pha bién

1 Tim hiéu va néu trang
thai tu nhién ctia mot so
kim loai.

Quang bauxite Quang hematite Quiéng pyrite
(Thanh phan chinh: Al,O,) (Thanh phén chinh: Fe,0,) (Thanh phén chinh: FeS,)

A Hinh 15.2. Mét sé quing kim loai phé bién
Nudc ta ¢6 ngudn tai nguyén khodng san kha da dang va phong phu

nhu quing bauxite (Tay Nguyén, Lang Son, Cao Bang, ...), quing
hematite (Thai Nguyén, Yén Bai, Ha Tinbh, ...).
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‘kim loai tén tai & dang don chét (nhu vang, bac,

@ PHUONG PHAP TACH KIM LOAI

2 Trinh bay va gidi thich mét s phuong phap tach kim loai
Dé tach kim loai tii quang, ¢6 nhiéu phuong phap, trong dé ba
phuong phdp phd bién la nhiét luyén, thuy luyén va dién phan.
1. Phuong phap nhiét luyén
Phuong phdp nhiét luyén dugc thuc hién bang cich khit nhiing
ion cta kim loai hoat dong trung binh va yéu (nhu Zn, Fe, Sn,

Pb, Cu, ...) trong céc oxide cia ching & nhiét d6 cao bing cac
chit khii nhu C, CO, ...

Vidy I: ZnO +C —— Zn+CO
Fe,0, + 3CO —— 2Fe + 3CO,
2. Phuong phap thuy luyén

Hoa tan kim loai hodc hgp chét ctia nhiing kim loai hoat dong yéu,
nhu Cu, Hg, Ag, Au, ... trong dung dich thich hgp, nhu dung dich
H,SO,, NaOH, NaCN dé chung tach ra khoi phan khong tan c6
trong quédng. Sau d6, cac ion kim loai trong dung dich dugc khi
bang kim loai hoat dong manh hon.

Vi du 2:
Fe + CuSO, — FeSO, + Cu

®

2 Xac dinh chat oxi hoa,
chét khir trong céc phan
ng 6Vidu 1.

©T_r‘|nh. bay cach tach Cu tu
(u(0H), bang phuong phap
nhiét luyén. Viét phuong
trinh hoa hoc cla cac phan
(ing xdy ra.

®

Ag,S + 4NaCN — 2Na[Ag(CN),] + Na,S
Khi c6 mat oxygen, bac trong quang tan duoc trong dung dich NaCN:

Sau d6, ion Ag" trong phuic duoc khir bang kim loai kém:
INalAg(CN),] + Zn —> Na,[Zn(CN),] + 2Ag

4Ag + 0, + 8NaCN + 2H,0 — 4Na[Ag(CN),] + 4NaOH

Nguti ta tach kim loai Ag bang phuong phép cyanide: Nghién nhé quang silver sulfide (Ag.S), hoa tan bang
dung dich sodium cyanide (NaCN), réi loc d€ thu dugc dung dich chiia phic chdt tan cdia bac:

Cudi cing ngudi ta diing dung dich acid khong cd tinh oxi hod (HCl, H,50, lodng) dé loai bé kém du.

N




T £

3. Phuong phap dién phan @

bién phan cdc hgp chit dién li néng chay cta kim loai (mudi, 3 Wy s shoh. iy

oxide, ...) d€ tach nhiing kim loai ¢ d6 hoat dong manh nhu Li,
Na, K, Ca, Mg, Al, ...

Vi du 3: Dién phan MgCl,, ALLO, néng chay dé€ tich Mg, Al
tuong Ung.
MgCl, ", Mg+ Cl,

2A1,0, -, 4A1+ 30,

bién phan dung dich mudi cta cdc kim loai d€ tich nhiing
kim loai c6 d¢ hoat dong trung binh hoac yéu nhu Zn, Fe, Sn, Pb,
Cu, Ag, ...

Vi du 4: Dién phéan dung dich CuSO, dé€ tach dong.

dpdd
= Gl %02 +H,S0,

CuSQO, + H,0

phap nhiét luyén va
phuong phdp thuy
luyén. Phuong phép
nao thutng ding trong
phong thi nghiém dé
tach kim loai? Gidi thich.

(6 thé dién phan dung
dich mudi cta bac dé
tach kim loai nay dudgc
khong? Viét phuong
trinh hod hoc clia phan
(ing xay ra (néu c6).

 loai, chon phuong phdp tach kim loai

hoat dong ho4 hoc trung binh va yéu.

kim loai hoat dong hoé hoc manh.

© NHU CAU VA THUCTIEN TAI CHE KIM LOAI
* 2 Tim hiéu nhu cau va thuc tién tai ché kim loai phé bién

Tai ché la qua trinh xu li d€ tai st dung rac thai hodc vat liéu
khong can thiét (phé li¢u) thanh vat liéu méi mang lai 1gi ich cho
doi séng va san xudt.

Kim loai la vat liéu ¢6 thé dugc tdi ché nhiéu lin ma thuong khong
lam thay déi tinh chat cting nhu lam gidm chét lugng ctia chiing.

oai hoat dong hod hoc trung binh va yéu.



Viéc tdi ché kim loai gitip con nguioi tiét kiém dugc tai nguyén thién nhién do qua trinh nay can
it nang lugng dé€ van hanh han qua trinh san xudt kim loai tif quang, ciing nhu giam thiéu khi
thai carbon dioxide va cac khi doc hai khac, gop phan bao vé méi trudng. Viéc tai ché gitp cac
doanh nghiép gidm chi phi san xudt, tit d6 gidm gia thanh san phdm. Ngoai ra, tai ché ciing tao
ra nhu cdu viéc lam cho xa héi. Do do, viéc tai ché kim loai la mot trong nhiing giai phap giup
bdo vé moi trudng, tiét kiém tai nguyén va phuc vu san xuat.

Nhu céu st dung kim loai den (gang, thép vdi thanh phan chinh la

kim loai sit) trong doi séng va san xuat 1a cao nhat, do d6 kim loai @

den dugc tai ché nhiéu nhat. Bén canh d6, kim loai mau (Al, Mg, Cu, _
Pb, Zn, Sn, Au, Ag, Pt, ...) cing dugc sti dung nhiéu. 5 Tim hiéu vé mot so

O nuéc ta, tai ché kim loai & cac dia phuong chua hiéu qua do lang "ghé }éi ché kim
loai pho bién Al, Fe, Cu
6 Viét Nam. Néu thuc
trang vé moi truong tai

kha nang tai ché mo6i kim loai cting nhu viéc thu gom vit liéu
dé€ tai ch€ dang gdp kho khin. Bén canh d6, quy trinh, cong

nghé tdi ché lac hiu lam cho tinh trang 6 nhiém méi truong & lang nghé do.
mic bdo dong doé. Do d6, cin phdi phit trién hé théng cdc nha

may x¥ li chét thai phtt hgp véi tling moé hinh san xudt trong

cac co s6 tai ché kim loai cling nhu van dé bao vé stic khoé cho

ngudi lao dong.

st dung 13 mot trong nhiing giai phap chién lugc gitp
1gudn tai nguyén. Nhu cdu va thyc tién téi ché kim loai
hé hién dai, chuyén nghiép d€ tang hiéu qua tdi ché va bao
6i stic khoé con nguoi.

1. Viét so do tach cac kim loai bing mot phuong phap hoa hoc thich hgp tit méi nguyén liéu
MgO va Fe,0.. Viét phuong trinh hoa hoc ctia cdc phan ting xay ra (néu c6).

2. Trinh bay phuong phap hoé hoc thich hgp dé tach kim loai bac ra khoi hon hop kim loai bac
va dong. Viét phuong trinh hod hoc ctia cac phéan tng.

3. Dd voi la loai dd tram tich bao goém cdc khodng vat calcite va cac dang két tinh khdac nhau
ctia calcium carbonate. Pa voi (thanh phan chinh CaCO,) c¢6 nhiéu tng dung trong
doi song va san xuat. Hay lua chon va trinh bay phuong phap hoa hoc thich hgp diéu ché
calcium tit CaCO,. Viét phuong trinh hoa hoc ctia cac phan (ing.
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HOP KIM - SU AN MON KIM LOAI
| MUCTIEU '

~Trinh bay dugc khéi niém hop kim va viéc st dung phé bién hop kim.
-Trinh bay dugc mét s6 tinh chét cia hap kim so véi kim logi thanh phén.

- Néu dugc thanh phan, tinh chdt va Ung dung mét sé hop kim quan
trong clia sat va nhom (gang, thép, dural, ..).

— Néu dugc khai niém dn mon kim loai tir su bién déi clia mét s6 kim loai,
hagp kim trong tu nhién.

~Trinh bay duac cac dang 3n mén kim loai va cac phuong phap chdng an
mon kim loai.

- Thuc hién dugc (hodc quan sat qua video) thi nghiém an mon dién hoa
d6i vai sét va thi nghiém bio vé sét bang phuong phap dién hod, mo ta
hién tuong thi nghiém, giai thich va nhan xét.

@Thiét bi, vat dung, codng trinh lam bdng kim loai thudng bi
hu héng sau mét thdi gian do suan mon kim loai. Tuy nhién,
néu hiéu ré nguyén nhan clia qua trinh an mon kim loai, con
nguai ¢o thé giam thiéu téc dong clia qua trinh &n mon. An
mon kim loai la gi? Lam thé nao dé chéng an mon kim loai?

A Pudng dng dan nudc
bi hu héng do su
an mon kim loai

@ HoPKIM

2 Tim hiéu khai niém hop kim va viéc st dung pho bién hop kim @

1 Hay ké tén mot sd hop
kim thuong gap trong
cudc song.

Kim loai c6 d6 dan nhiét, dan dién tét, ... nén dugc ting dung
nhiéu trong thuc té, vi du nhu day dan dién thuong dugc lam
bing déng. Tuy nhién, nhiéu thiét bi, d6 dung phuc vu cho
daoi song va san xudt dugc lam ti hgp kim.

n6t kim loai co ban va mot s6 kim loai khéc hoic
10¢, tinh chat vat li vugt trdi so véi kim loai,
%ﬁfﬂg cdc nganh kinh té€ qudc dan.




2 Tim hiéu mét 6 tinh chat ciia hop kim @
Tinh chat cta hgp kim phu thuéc vao thanh phan ctia n6. Nhiéu
hop kim rit bén du ¢ nhiét d6 cao, it bi an mon; hgp kim thudng
cling hon cac don chat thanh phan; d¢ dan dién, dan nhiét ctia
hgp kim thutng kém hon do dan dién, dan nhiét cta don chit
thanh phan; ...

2 Néu mot so vi du vé
tinh chat cta hgp kim
ma em hiét.

Vi du I: Inox (hop kim ctia Fe v6i C, Cr, Nj, ...) hay con goila thép
khoéng gi, it bi an mon nén dugc dung dé ché tao cic dung cu y té,
dung cu nha bép, ...

ng tu tinh chat hod hoc clia cdc don chit
a tinh chit co hoc cia hgp kim khic so véi

"> Tim hiéu thanh phén, tinh chat va img dung mét s hgp kim quan
trong clia sat va nhom

Sét ¢6 do tinh khiét cao it dugc sl dung trong thuc t€ nhung cac

hop kim ctia sit 1a gang va thép duoc sti dung rit phé bién trong
san xudt va doi séng.

Hdp kim ctia sat:

Gangla hgp kim ctia Fe va C, trong d6 C chiém khoang tii 2% — 5% 3 Hayso sfnh thanh phan,
tinh chat va tng dung

vé khai lugng. Trong gang c6 mot lugng nho cac nguyén t6 khac cila g va thén.

nhu: §i, S, Mn, P, ...
Thép la hgp kim ctia Fe va C, trong d6 C chiém duéi 2% vé khéi
lugng. Trong thép con c6 thé cé mot sé nguyén t6 khdc nhu: Si,
Mn, Cr, Nj, ... (Bang 16.1).

Bang 16.1. Thanh phan, tinh chat va ting dung cia mét s6 loai thép

loaithép

Thép tdm, xdy dung nha ctia,
vt dung trong dvi séng, ...

Thép carhon Fe,C (lng

Dudng ray xe Ia, két st, may

Thép manganese Fe,C,Mn (ling, chdng mai mon
Pl o nghiénd, ...

Dung cu y t€, nha bép; vong
bi, vd xe boc thép; ...

Thép khong gi Fe,C,Cr,Ni  [Chdngan mon
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Hop kim ciia nhom:

Mot trong nhiing hop kim quan trong ctia nhoém dugc sti dung pho bién trong nhiéu linh vucla
dural (duralumin), véi thanh phan chinh la Al, Cu va mot s6 nguyén t6 khac nhu Mg, Mn, Fe,
Si, ... Hop kim nay ¢6 nhiéu vu diém nhu nhe, bén trong khéng khi va nuée nén duge st dung
lam vat liéu ché tao may bay, 6 t6, tén llia, tau v try, ... Hgp kim nhém ¢6 mau trang bac, dep

nén dugc sti dung lam khung ctia va trang tri ni that.

dugc dl‘mg pho bién trong cac cong trinh xdy dung.
mau tring bac nén dung phé bién trong linh vuc

& ANMONKIM LOAI

> Trinh bay khai niém an mon kim loai tu su bién doi ctia mat s kim loai, hap kim trong

tu nhién
Héng nam, sy 4n mon kim loai lam t6n that nhiéu vé kinh té, tham chi gdy nguy hiém cho
ngudi lao dong khi van hanh cac thiét bi may moc tai cac cong trinh dan dung, cong nghiép,
ndng nghiép, vién thong, dién luc, dau khi, quan sy, quéc phong va dic biét 1a cic cong trinh

ven bién, ...

4 Hay tim hiéu va cho
biét cac y&u to nao cd
thé gay nén su dn mon
kim loai. Cho biét ban
chat ctia qua trinh nay.

(a) Budng éng lam bang kim loai bi gi (b) Vo tau bién bigi

A Hinh 16.1, Su @n mon kim loai trong tu nhién

¢ kim loai hodc hgp kim do téc dung clia cdc chat trong

> Phan loai an mon kim loai

C6 hai loai &n mon chinh: 4n mon hod hoc va dn mon dién hod.

1. An mén hod hoc

An mon hod hoc thudng xdy ra § céc chi tiét bing kim loai cta
médy méc dung trong cdc nha mdy san xudt hod chdt, nhiing b
phan ctia thiét bi 16 d6t, n6i hoi, cdc chi tiét ciia dong co dot trong



hodc nhiing thiét bi thudng xuyén phai ti€p xic vdi hoi nudc, khi @

oxygen, ... Nhiét do cang cao, t6c do &n mon kim loai cang nhanh.
5 Xac dinh chat oxi hoa,

Vi dy 2: 3Fe + 20, —— Fe,0, chét khi trong cac phan
5 ling & Vi du 2.Viét qua
3Fe +4H,0—— Fe,0, +4H, trinh oxi hoa, qua trinh
khir clia cac phan (in
3, Anmid #idn holk i LS

An mon dién hoa la loai 4n mon kim loai rit phd bién va gay

héu qua nghiém trong trong doi song,

Thi nghiém 1. An mon dién hod d6i vai sit

Dung cu: céc thuy tinh, day dan dién, dénled2 V-3 V.

Hoa chit: thanh sdt, thanh déng, dung dich H,SO, 0,5 M. o
Tién hanh: Nhang thanh sit va thanh déng vao coc chiia dung - T:S: I:::r;l;r:i:gnf:}:?:]k:n

dich H,S0, 0,5 M. Diing diy dan dién néi thanh sit va thanh déng chua néi day dan dién va
v6i den led (Hinh 16.2). sau khi ndi ddy dén.

Sét

Dung dich H,S0,

1 Xac dinh cdc qua trinh
oxi hod, quéd trinh khtt
xay ra & Thi nghiém 1.

A Hinh 16.2. Thi nghiém vé an mon dién hoa
Khi chua néi day dan, thanh sit bi hoa tan trong dung dich H,SO,,
Fe bi an mon hod hoc theo phan ting:
Fe + H,.SO, —» FeSO,+ H,

Khi néi day dan gitta thanh st va thanh dong da hinh thanh mét pin @
dién hod, trong d6 Fe la cuc am (anode), Cu la cuc duong (cathode).

5 Mat soi day dong dugc ndi
anode xdy ra qua trinh sau: v6imdt day nhém. G5 hign
Fe — Fe™ +2e tugng gi xdy ra & chd noi

clia hai kim loai khi d€ lau
ngoai khdng khi am? Gidi
2H" +2e — H, thich.

O cathode xay ra qua trinh sau:

Fe bi an mon dién hoa.
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Diéu kién xdy ra dn mon dién hod:

Hai kim loai khéc nhau (hodc kim loai va phi kim) tiép xtc truc tiép hodc gian ti€p véi nhau
thong qua day dan va cling tiép xuc véi mot dung dich chét dién li.

Thuc té, cdc qud trinh &n mon kim loai dién ra rét phiic tap, thudng gom ¢ &n mon hod hoc va
an mon dién hoa. Tuy nhién, an mon dién hod thudng xdy ra phd bién hon.

i hoa - khi, trong do cdc electron cua kim loai duoc

BRI ) st o thinh pin dién hod.

&) CHONG AN MON KIM LOAI
2 Tim hiéu phuong phap chéng an mon kim loai
C6 nhiéu phuong phép chéng dan mon kim loai, trong dé phé bién 1a phuong phép bao vé bé
mit va phuong phép dién hod.
1. Phuong phap bao vé bé mat
Trong phuong phédp béo vé bé mit, nguoi ta pht 1én bé mit kim loai nhiing chat bén vdi
moi truong hodc trang, ma bang mét kim loai khéc.
2. Phuong phap dién hoa
Thi nghiém 2. Bao vé sat bang phuong phap dién hoa
Dung cu: c6c thuy tinh.
Hoa chat: dinh sit, day kém, dung dich NaCl bao hoa. @

Tién hanh: Rét dung dich NaCl vio 2 c6¢ thuy tinh. Nggm mot 8 Thuc hién trudc Thi
nghiém 2 @ nha va
néu hién tuong xdy ra.
Giai thich.

@

D bao vé vb tau bién lam
bang thép, ngudi ta gan cac
khéi kém vao phia ngoai vé
tau & phan chim trong nudc

dinh s&t dung dich NaCl dinh sat bién. Hay gii thich.
Céec1 Coc2 ién e Ith

A Hinh 16.3. Thi nghiém bao vé sit bing phuong phap dién hoa

dinh sat vao c¢dc (1). Ngdm mot dinh sat ¢6 quin day kém vao
coc (2) (Hinh 16.3). Quan sat hién tugng xay ra sau 5 ngay.




Phuong phép dién hod dugc thuc hién béng cach néi kim loai
can dugc bao vé véi mét kim loai hoat dong hod hoc manh hon
dé tao thanh pin dién hoa. Khi do, kim loai c6 tinh khii manh
hon bi an mon, kim loai ¢6 tinh khi yéu hon dugc béo vé.

on kim loai: phuong phéap bao vé bé mit

1. Phén biét an mon hod hoc va én mon dién hod.

2. An mon dién hoa cdc hgp kim ctia sit (gang, thép) trong khong khi ém anh hudng 16n déi
v6i nén kinh t€ ctia cic quéc gia. Hay gidi thich qua trinh dn mon nay.

3. Mot vat bing sat tay (sat trang thiéc) bi xdy xdt cham t6i l6p sat bén trong. Néu hién tugng
xdy ra khi dé vat nay lau trong khong khi dm. Giai thich.



NGUYEN TO NHOM IA

MUC TEU

b

— Néu dugc trang thai ty nhién clia nguyén té nhdm |A,

— Néu dugc xu hudng bién déi nhiét db néng chay, nhiét dé séi clia kim
loai nhom IA.

— Gidi thich dugc nguyén nhan khéi Iuong riéng nhd va dé cing thap
cla kim loai nhom A,

— Giai thich dugc nguyén nhan kim loai nhém IA ¢6 tinh khir manh hon
5o vdi cac nhém kim loai khac,

— Théng qua mé té thi nghiém (hoac quan sat gua video), néu dugc mic
do phan Ung tang dan tir lithium, sodium, potassium khi chiing phan
Ung vai nuac, chlorine va oxygen.

— Trinh bay dugc cach bao quan kim loai nhém A,

—Gidi thich dugc trang théi ton tai clia nguyén té nhém A trong tu nhién.

— Néu ducc kha nang tan trong nudc clia cic hop chdt nhém IA.

—Thue hién dugc thi nghiém (hodc qua quan sat video thi nghiem) phan
biét céc ion Li*, Na*, K" bang mau ngon Ifa.

~Tim hiéu va trinh bay dugc Ung dung clia sodium chloride.

—Trinh bay dugec qua trinh dién phan dung dich sodium chloride va cac
sén phdm ca bén clia cong nghiép chlorine — kiém.

~ Giai thich dugc céc Ung dung phé bién clia sodium hydrogencarbonate,
sodium carbonate va phuang phap Solvay san xuat soda.

Phéo hoa thudng dugc st dung trong cac dip 1€, Tét. BE tao
mau cho phéo hoa, ngudi ta ding mét sé mudi hay oxide
kim loai, trong d6 cé hop chéat kim loai nhém A nhu lithium
carbonate tao mau dd, sodium nitrate tao mau vang, ...

Kim loai nhém I1A va hgp chét cla ching c6 nhiing tinh chat
va Ung dung nao?

A Phao hoa véi nhiéu mau sic

khac nhau
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A.DON CHAT
:@v! TRi, CAU TAO VA TRANG THAI TU NHIEN

3 Tim hiéu vi tri, cdu tao va giai thich trang thai tu nhién cia

nguyén to nhom IA S
5 4 wr A \a vao cau hinh electron
Nhom IA bao gom cdc kim loai: lithium ™ va bén kinh nguyén ti
(Li), sodium (Na), potassium (K), rubidium (Bing 17.1), hay gid

(Rb), caesium (Cs) va francium (Fr)".
Nhiing kim loai nay con dugc goi la kim
loai kiém.

thich trong céc hop chat,
kim loai nhom IA déu thé
hién 56 oxi hod +1.

Bang 17.1. Mot sé dai lugng dactrung
ctia kim loai nhém IA™

Cdu hinh electron i 1 ] ] 1
nguyén i [Hel2s | [Nel3s | [Ar]ds | [Kr]5s® | [Xe]6s
Ban kinh nguyen 8| 0 | a5 | 207 | 248 | 265
(pm)
’ ; A Hinh 17.1. Vi tri nguyén té
{3] dencyeduan| 3 o | 271 | 203|293 | 292 LA

A Khoang vat halite

Kim loai nhém IA trong tu nhién chi ton tai & dang hop chiét. Vi du:

- Sodium thudng gip dudi dang NaCl (muéi an trong nudc bién,
moé mudbi, khoang vét halite), Na,CO,.10H,O (soda), NaNO,

(diém tiéu).

— Potassium thudng gap 6 dang khodng vat: KCI-NaCl (sylvinite),

KCI'MgCl,6H,0 (carnallite). 2 Gidi thich tai sao trong tu
nhién kim loai nhom IA chi
10N tai & dang hop chat.

“'Francium la nguyén t& phéng xa nhan tao, khang bén.
“ Nguén: Raymond Chang (2010, 10" edition), Chemistry, McGraw-Hill, p. 897.
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& TiNH CHAT VAT Li

» Tim hiéu mét s tinh chat vét li ciia kim loai nhém IA

Bang 17.2. Thong 56 vat li cia kim loai nhom IA"

Tinh chét

Nhiét d nong chdy (°C) 179 97.6 63 39 28
Nhiét d soi (°C) 1317 892 770 688 678
Khéi ligng riéng (g/cm’) 053 0,97 0,86 153 1,87
6 cling (quy udc @9 cling clla kim cuong 13 10)"” 06 05 04 03 0,2

Kim loai nhém IA ¢6 anh kim, dan dién tét, nhiét dé néng chay va

nhiét do soi thap, khdi lugng riéng nho, dé cling tuong déi thap. @

Kim loai nhém IA ¢6 mang tinh thé kém déc khit. Trong tinh thé, 3 Dua vao Bang 17.2, néu
cdc ion kim loai lién két véi nhau bang lién két kim loai yéu. xu hiréng bién doi nhiét
do nong chdy, nhiét
do s6i cta cac kim loai
nhom IA tir Li dén Gs.

h nguyén tit 16n, cdu trac mang
6i lugng riéng nho. Lithium la
cé kim logi.

- v6i nhau bing lién két kim loai yéu
iét do néng chiy, nhiét dg soi thip (L)

Vi sao kim loai nhom IA co
khoi luong riéng nho va do
ting thap?

© TiNH CHAT HOA HOC
Kim loai nhém IA c¢¢ tinh khti manh, tinh kht tang dan tu
Li dén Cs.

M- M +e
Trong hgp chat, kim loai nhém IA chi c6 56 oxi hod +1.

¥ Giai thich tinh khi cia kim loai nhom IA
1. Tac dung vdi oxygen
Khi dét néng trong khong khi, kim loai Li chay véi ngon Itia mau
do tia; Na chdy vdi ngon Itia mau vang; K chay v6i ngon ltia mau
tim nhat.
Vi du: Sodium tac dung vé6i oxygen trong khong khi, ¢6 thé tao ra
sodium oxide.

4 Dua vao cdu hinh
electron  nguyén tir
va gia tri thé dién cuc
chudn, dy doan tinh
chdt hod hoc dac trung
ctia kim loai nhom |A.

4Na + 0, — 2Na,0
sodium oxide

“ Ngudn: Raymond Chang (2010, 10" edition), Chemistry, McGraw-Hill, p. 897.
) Ngudn: https://webelements.com/#google_vignette
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Phan ting xay ra manh liét hon trong binh chiia khi oxygen, miic @
do phén ting tang dan ti Li dén K. '

5 Khi cit ma ium 6
2. Téc dung véi halogen I cit mau sodium

trong khong khi, bé mat

Kim loai nhém IA phan ting véi chlorine & diéu kién thuong tao Vifa cdt c6 anh kim 1ap tiic
thanh muéi chloride. ma di. Gidi thich. Hay du
2M + Cl, — 2MClI dodn hién tugng xay ra

khi cat kim loai lithium,

Kim loai Li cdn dun nhe, Na va K boc chdy manh trong khi chlorine. _ 5

potassium trong khéng
2K + Cl, — 2KCI khi.

Miic 46 manh liét ctia phan ting tang dan tit Li dén K.

3. Tac dung véi nué6c @

Cho nu6c vao khodng ntia c6c thuy tinh, nho vai giot dung dich ;g phuong trinh hod hoc

phenolphthalein. Dung diia thuy tinh khudy déu. clia céc phan tng sau (viét

Cét miu sodium bing hat d4u xanh, lam sach I6p ddu hod bing tén sdn pham):

gidy thim. Dung kep gap méau sodium cho vao coc. Hién tugng ali+0,—

quan sat dugc nhu Hinh 17.2. b) Na+Cl, —

o K+Br, —

A Hinh 17.2. Sodium phan éng véi nudc

Khi téc dung vdi nudc, Li ndi trén mat nudc, Na ndng chay thanh hat cau va chay trén mat nude,
K tu bung chay. Kha nang phan ting ctia kim loai nhém IA véi nudc tang dan tii Li dén Cs.

Thé dién cuc chudn ctia kim loai nhém [A rat nho. Kim loai nhém IA tidc dung manh véi nuée
tao thanh dung dich kiém va giai phéng khi hydrogen:

2M(s) + 2H,0(/) — 2MOH(aq) + H,(9) AH <0

Kim loai nhém IA dé tac dung véi nudc,
voi oxygen trong khong khi nén trong
phong thi nghiém Na va K thuong dugc
bdo quan trong dau hoa. Li, Rb va Cs

6 Tai sao dé bao quan kim
loai Na, K nguoi ta ngam
ching trong dau hoa? Li

thuong dugc bao quan trong cic 6ng 6 dung cach nay dugc

thuy tinh kin hodc méi trudng khi khong? Gidi thich.

inh 17.3. ium du Sy
hiém (nhu argon). A:',zan;l :r:nsg‘}:;’s::oa e 7 Kim loai nhém IA hoat

dong hoa hoc manh.
Tai sao?



inh khit manh nhét trong méi chu ki.

dén Cs.

B. HOP CHAT
) TINHTAN CUA CAC HOP CHAT KIM LOAI NHOM 1A

~ > Tim hiéu kha nang tan trong nudc cia cac hap chat kim loai
nhom IA

Phén 16n cac hgp chat ctia kim loai nhém IA tan t6t trong nudc,
khi tan trong nudc phan li thanh ion.

Vi du: K,CO, — 2K' + COZ

Ja—
@ NHAN BIET CACION Li", Na', K’
Phuong phép thii mau ngon lita dugc diing dé nhan biét cicion Li’,
Na', K"
2 Quan sat thi nghiém thit mau ngon liia

Nhung dau déay inox sach vao dung dich Li', r6i dua vao ngon ltia
khong mau cta dén khi. Lap lai thi nghiém tuong tu véi dung dich
Na" va dung dich K'.

a) Li b) Na* c) K"
A Hinh 17.4. Mau ngon l&fa khi d6t mudi kim loai nhém IA

C6 thé nhén biét ion kim loai kiém béng cich thit mau ngon Ita.
- Mudi cua lithium chay cho ngon lita mau do tia.

- Mudi ciia sodium chdy cho ngon ltia mau vang.

— Mu6i ctia potassium chdy cho ngon Itfa mau tim nhat.

8 Kim loai nhom |A
phan ng dé dang
véi oxygen va nudc,
muc do manh liét cla
phan tng tang dan tu
Li dén K. Giai thich.

9 Quan sat thi nghiém thi
mau ngon IGa, néu hién
tuong quan st duoc. Rat
ra két ludn.

Dung dich cia méi chat
sau déu khdng mau: Nadl,
Na,S0,, KCI, LINO,. Hay dé
Xudt cich phan biét cic
dung dich trén.
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 hop chit ctia kim loai nhom IA dé tan trong nudc.
! nhan biét ion kim loai nhém 1A bing mau ngon lia.

€) SODIUM CHLORIDE
2 Trinh bay iing dung cua sodium chloride

Sodium chloride la hgp chit phé bién nhét clia sodium trong tu nhién, dugc khai théc ti
nudéce bién, mudi mo.

A Hinh 17.5. Khai thdc muéi mé A Hinh 17.6. Khai thdc mudi an
dudi long dat tir nuéc bién
Sodium chloride c6 vai trd quan trong trong thuc phim, nong nghiép, cong nghiép,
chin nuéi, y té va trong cudc séng hing ngay clia con ngudi.

San xuét sodium
carbonate

San xuat hoa
chét khac

f
Han ché sy
déng bang

| Biéu ché chlorine — kiém
(CL,. NaOH, H,)

‘ Thire &n chan nudi |

Mudi an

Ché bién thit, déng hop thirc pham,

I&m mém nwde, bot gidy, dét may va
| nhuém, cao su va nganh céng nghiép
| dau mé

A Hinh 17.7. Ung dung ciia sodium chloride"’

0 PIEN PHAN DUNG DICH SODIUM CHLORIDE
2 Trinh bay qua trinh dién phan dung dich NaCl bao hoa
Xét qua trinh dién phan dung dich NaCl bao hoa c¢6 mang ngan véi hiéu dién thé khoang 3,5 V.
O cuc am (cathode) xdy ra qué trinh khit: 2H,0 + 2e — H, + 20H"
O cuc duong (anode) xiy ra qué trinh oxi hoa: 2CI — Cl, + 2e
Phuong trinh hoa hoc ctia phan ting dién phéan:
2NaCl +2H,0 —feddcomingagin) o SNaOH + H, + Cl;

“ Nguén: Raymond Chang (2010, 10" edition), Chemistry, McGraw-Hill, p. 373.
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Mang ngan d€ ngin cyic &m vdi cyc duong, do vy khéng xdy ra
phan ting gitta Cl, va NaOH.

Dung dich NaOH thu dugc ¢6 lan nhiéu NaCl. Sau khi ¢6 dic
dung dich, NaCl tach ra dugc téi sti dung, thu dugc dung dich
NaOH. Khi Cl, dugc lam kho, nén va hoa long; khi H, dugc lam

sach va nén.
> Tim hiéu cac san pham co ban clia cong nghiép chlorine — kiém

Sodium hydroxide con goi la “xat” dugc st dung trong san xudt @

dugc phdm, hod chét, dét va nhudém mau; cong nghiép san xuat gidy; 10 it dung s 86 tu duy,

san xuat td nhan tao, chat giat tay; ché bién thuc pham; dau khi; trinh bay cic sin phdm

ztlLoude. .. 0 ban clia cdng nghiép
Chlorine thudng dung trong khii trimg nuée sinh hoat, ho boi, chlorine — kiém va nhiing
tdy trdng vai, soi, bot gidy, diéu ché nhya PVC, chit déo, cao su, ing dung quan trong
chét mau, san xudt chit chdng ndm mdc, diét con tring, san xudt cua chiing.

dugc pham, ...

Hydrogen sti dung nhu mét nhién liéu hay hoé chét dé tong hop
ammonia, methanol, hydrochloric acid, ...

4 c6 mang ngan tao ra cdc sin phdm co ban cia
um hydroxide, chlorine va hydrogen.

©) SODIUM HYDROGENCARBONATE, SODIUM CARBONATE
2 Tim hiéu ting dung ctia NaHC0,, Na, (0, va phuong phap Solvay san xuat soda

1. Sodium hydrogencarbonate
Sodium hydrogencarbonate (hay sodium bicarbonate, NaHCO,)
con dugc goi la baking soda, la chit rin mau tring, bén & nhiét do
thudng, bi phan huy khi dun néng.
2NaHCO, —y Na,CO, + CO, + H,0 11 Gidi thich tai sao NaH(O,
dugc dung lam bot nd.
NaHCO, c6 thé tac dung dugc véi dung dich acid va dung dich kiém:
NaHCO, + HCI - NaCl + H,0 + CO,
NaHCO, + NaOH — Na,CO, + H,0
NaHCO, dugc st dung trong ché bién thyc phdm, trong san xudt
thuy tinh, ...
Trong y hoc, NaHCO, dugc sti dung d¢ 1am gidm chiing dau da day
do du acid, di€u trj cdc tri¢u ching viém loét da day hodc ta trang.



2. Sodium carbonate

S(:dmm:carbonate (N?2C03) dugc goi la soda, la chit ran mau NaHCO, ding 46 tao bot
trang, dé tan trong nudc.

va tang pH trong cic loai
Na,CO, bi thuy phén trong dung dich cho méi trudng kiém: thudc sti bot. Hay tim hiéu
Na,CO, — 2Na' + CO?" va gidi thich.

CO? +H,0 — OH + HCO,
Mét luong 16n Na,CO, dugc sit dung trong cong nghiép thuy tinh. Ngoai ra, Na,CO, con dugc
st dung trong xti li nudc, san xuat xa phong, chat tiy rua, thudc, phu gia thyc phdm, ...
3. Phuong phap Solvay

Phuong phép Solvay (mang tén nha hod hoc Ernest Solvay)
st dung ngudén nguyén liéu dé tim trong tu nhién la muéi an @
(NaCl), d4 véi (CaCO,) va ammonia (NH,).

- 12 Visao phuang phdp Solvay
Qua trinh cu thé duge goi |a phuong phap
(1) Hoa tan NaCl vao dung dich NH, dac dén bao hoa. tudn hoan ammonia.
(2) Nung CaCO, réi dan khi thodt ra vao dung dich bao hoa ciia Neu ""”'-‘I% w diem cla
NaCl trong NH.: pRRtEg preg,

CaCO, ——> Ca0 + CO,
NaCl + NH, + CO, + H,O0 - NaHCO, + NH,CI

(3) Do NaHCO, it tan hon cac mudéi khac nén két tinh trudc. Hay vé so dd tong hop
Tach NaHCO, khoi dung dich, nung & nhiét do cao, thu dugc soda: Na,(0, theo phuong phdp

2NaHCO, — — Na,CO, + CO, + H,0 Soivay.
(4) San phdm NH,Cl dugc ché hod véi voi t6i, thu khi NH.;:
2NH,CI + Ca(OH), — CaCl, + 2NH, + 2H,0

Céc khi CO,, NH, dugc dua vao sti dung lai. NH, dugc tuidn hoan
trong qua trinh san xudt, phuong phap nay con goi la phuong phéap
tudn hoan ammonia.

12 hod chit phé bién c6 nhiéu ting dung
té, thuc pham, ...
xudt soda va baking soda.
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1. Phuong phép diéu ché NaOH trong cong nghiép la
A. cho kim loai Na tac dung véi nudc.
B. cho Na,O téc dung véi nudc.
C. dién phén dung dich NaCl bao hoa c¢6 mang ngdn.
D. dién phan dung dich NaCl bao hoa, khong c6 mang ngin.
2. Viét phuong trinh hod hoc ctia phén ting khi cho potassium tac dung véi chlorine. San phdm
ctia phén ting cé tan tét trong nudc khong? Tim hiéu mét s6 ing dung ctia no.
3. Viét phuong trinh hod hoc ctia phan (ing xdy ra trong cdc thi nghi¢m sau:
a) Cho mdt mdu kim loai sodium vio coc nudc.
b) Suc khi CO, vao dung dich KOH.
¢) Nho dung dich HCl vao 6ng nghiém c6 chiia sdn Na,CO..
d) Nhé dung dich HCl vao 6ng nghiém c6 chita san KHCO,.
e) Cho m¢t lugng NaHCO, ran vao 6ng nghiém roi dun néng trén ngon liia dén con.



NGUYEN TO NHOM IIA
MuC TIEU \

— Néu dugc trang thai ty nhién clia nguyén to nhom lIA.

— Néu cac dai lugng vat li co ban cdia kim loai nhdm IIA (ban kinh nguyén
tU, nhiét dé néng chay, khéi lugng riéng).

— Giai thich dugc nguyén nhan tinh kim loai tdng dan tir trén xuéng dudi
trong cung nhém cla kim loai nhém [IA tao M** (dua vao ban kinh
nguyén tu, dién tich hat nhan).

— Trinh bay dugc phan ung cta kim loai nhom IIA vai oxygen. Nhan biét
dugc don chét va céc hgp chat clia Ca™, Sr't, Ba™ dua vao mau ngon I0a.

— Néu duge muc do tuong tac clia kim loai nhdm 1A véi nudc. Chirng minh
duaoc xu hudng téng hoac gidm dan muic dé cac phan Ung dua vao tinh
kiém clia dung dich thu duoc ciing véi do tan ctia cac hydroxide nhom lIA.

— Néu dugc tuong tac gitla mudi carbonate vdi nudc va vai dung dich
acid loang.

— Viét dugc phuang trinh hod hoc su phan huy nhiét ctia mudi carbonate va
mudi nitrate.

— Gidi thich dugc quy luat bién déi d6 bén nhiét clia mudi carbonate,
mudi nitrate theo bién thién enthalpy phéan dng.

— Néu duoc kha nang tan trong nudc cla cac mubi carbonate, sulfate,
nitrate nhém IIA.

— Thuc hién dugc thi nghiém so sanh dinh tinh dé tan gita calcium sulfate
va barium sulfate tlf phan Ung clia calcium chloride, barium chloride véi
dung dich copper(ll) sulfate.

— SU dung dugc bang tinh tan, dé tan ctia mubi va hydroxide.

~ Thuc hién dugc thi nghiém kiém tra su c6 mét tung ion riéng biét Ca*,
Ba*, SO; , CO? trong dung dich.

- Tim hiéu va trinh bay dugc Ung dung clia kim loai dang nguyén chét,
hop kim; Ung dung cla da voi, véi, nudc véi, thach cao, khodng vét
apatite, .. dua trén mét s6 tinh chat hod hoc va vat li clia chiing; vai trd
mot s6 hgp chat cla calcium trong co thé con ngudi.

— Néu dugc khai niem nudc cdng, phan loai nudc cling.

— Trinh bay dugc tac hai clia nuéc cling.

—Bé xudt dugc co s& céc phuong phéap [am mém nudc cing.

A Hop kim ciia magnesium ¢é tinh ciing, nhe, bén iing dung dé A Lo thudc tiém
ché tao may bay, tén I, 6 15, ...

" Kim loai nhém IIA va hgp chat cla chidng cé nhiéu Ung dung trong ddi song, san xuat.
Kim loai nhém lIA va hgp chat clia chiing cé nhitng tinh chat gi?
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A.DON CHAT
@ VITRI, CAU TAO VA TRANG THAI TU NHIEN

2 Tim hiéu vi tri, ciu tao va trang thai tu nhién cta nguyén to
nhém lIA
Cac nguyeén t6 nhom ITA gom: beryllium (Be), magnesium (Mg),
calcium (Ca), strontium (Sr), barium (Ba) va radium (Ra)"”.
O] \
(ac kim loai nhom lI1A cd cau
triicmang tinh thé khécnhau:

Béng 18.1. M6t s6 dai lugng dic trung ctia cac kim loai nhom 11A™!

Nguyén t6 —

Be, Mg c6 mang tinh thé luc
5 ¥ 5 1 4 2 O
(au hinh electron nquyén tir [Hel2s? | [Nel3s® | [Arjds® | [Kr]5s® [Xe]6s ol . 506 it
Ban kinh nguyén ti (pm) m | 1w | w9 | 25 m thé 1ap phuong tam dién;
Ba 6 mang tinh thé lap
Thé dién cuc chudn (V) -185 | =237 | -287 | -289 -2,90 d;hmng tam khoi.

Kim loai nhom IIA la cac nguyén t6 hoat dong hoa hoc manh va
khong tim thdy & dang don chat trong tu nhién.

Mot 56 quing clia nguyén t6 kim loai nhom I1A:

Magnesium ton tai trong quang dolomite (CaCO,-MgCO,).
Calcium co trong da voi (CaCO,), dolomite, thach cao (CaSO,).

A Quang dolomite
(CaCO, MgCO,)

C 1a kim loai nhom IIA 1a ns”.
; ty nhién & dang hop chit.

© TINH CHAT VAT LI

2 Tim hiéu mdt s6 dai luong vat li co ban
Bang 18.2.Thong s6 vat li ca kim loai nhom A"

Tinhchdt =~ 1 Dya vio Bing 182, hiy

I nhan xét su thay @i nhiét

Nhiét d hay (°C 1280 650 838 770 714 RURLY -ﬂ,._

o e A do ndng chdy va khdi

Khai litong riéng (g/cm’) 1,86 174 1,55 26 35 lugng riéng cia kim loai
nhom lIA. Gidi thich.

Su bién d6i nhiét do ndng chdy ctia kim loai nhém ITA khong
theo quy luat do céu tric mang tinh thé cta kim loai nhém IIA
khac nhau.

' Radium Ia nquyén t6 phéng xa, khong bén.
) Nguén: Raymond Chang (2010, 10" edition), Chemistry, McGraw-Hill, p. 901.
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@ TINH CHAT HOA HOC
Kim loai nhom IIA ¢6 tinh kht manbh, tinh khti ting dan tii Be
dén Ba.

M — M* + 2e
Tl Be dén Ba, dién tich hat nhan tang, ban kinh nguyén tif tang
nhanh, vi vy tinh kim loai ting. Trang thai oxi hoa phé bién trong
cac hop chét ctia kim loai nhém ITA 1a +2.
2 Tim hiéu phn {ing véi oxygen
Khi d6t néng, kim loai nhém ITA chay trong khong khi tao oxide,
phén ung toa nhiéu nhiét:
2M + 0, — 2MO
Mg chéy phét ra dnh sang chdi, giau tia ti ngoai nén dugc ting
dung lam phdo sang.

A Hinh 18.1. Mg chay trong khéng khi
Mg(s) + %Oz(g) . MgO(s)  AHS, =610 ki/mol
Cé thé nhan biét don chét va cac hop chdt ctia Ca™,
Sr*, Ba™ bang phuong phap thit mau ngon Itta.

Don chét va hgp chét ciia Ca® chdy cho ngon liia
mau dé cam.

Don chit va hgp chét cia Sr** chdy cho ngon liia

ting cua kim loai nhom IIA cao hon so véi
IIA 1a nhiing kim loai nhe (D < 5 g/cm’).

©)

2 Dy doan tinh chat hod
hoc ddc trung cla kim
loai nhom [IA va so sanh
vdi kim loai nhom A,

®)

Hoan thanh phuong trinh
hod hoc ctia cac phan g
sau:

a)Be +0,—>
b)G+0,—
(Ba+0,—

mau dé son. a) Ga** b) Sr** ¢) Ba**
A Hinh 18.2. Ma Itra
Don chét va hgp chit clia Ba** chdy cho ngon liia Khi d&tnmuai i ﬁ;ﬁ;m A

mau luc.
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2 Tim hiéu phan iing véi nudc
Berrylium khong tic dung véi nudc va hoi nudc do c6 mang @
oxide bén bao vé bé mat. Cac kim loai Ca, Sr, Bakht H,O nhiét 3 Dyavao Bang 18.3,nhén
do thuong. X€ét su bién doi do tan tir

M + 2H,0 — M(OH), + H, Be(OH), dén Ba(OH),.
(vSi M 1a Ca, Sr hoic Ba)
Magnesium phan ting cham véi nuidc 6 nhiét do thuong va phdn
ting nhanh hon khi dun néng.
Mg + 2H,0 — Mg(OH), + H,
Bang 18.3. D6 tan clia cac hydroxide nhém I1A (g/100g H,0, 20 °C) @
Hoan thanh phuong trinh
Be(OH), hod hoc clia cac phén iing
Rtittan 0,00096 0173 177 3489 e
: a)a+H0—
D¢ tan clia cac hydroxide trong nudc ting theo thu ty: b)Ba+H0—

Be(OH), < Mg(OH), < Ca(OH), < Sr(OH), < Ba(OH),

im loai ting dén, miic d phan tng clia kim loai
6m IIA ting dan tit Be(OH), dén Ba(OH),.
Sr*', Ba*" dua vao mau ngon lda.

B. HOP CHAT

@ TiNH CHAT CUA MUGI CARBONATE, NITRATE

4 Dy dodn kha nang phan
(ing ctia mudi carbonate
kim loai nhom lIA vdi

Mudi carbonate tdc dung véi dung dich acid loang, phan ting véi dung dich acid loang.

H,O khi c6 mat CO,;:

CaCQO, + 2HCI — CaCl, + CO,t + H,0
MCO, + CO, + H,0 — M(HCO,),

2 Tim hiéu tuong tac giita mudi carbonate vdi dung dich acid loang,
vai nudc khi cé mat (0,

> Tim hiéu su phan huy béi nhiét cia musi carbonate va muéi nitrate

Dudi tac dung ctia nhiét, mudi carbonate cia kim loai nhém IIA bi
phan huy tao thanh oxide.

MCO,(s) —"— MO(s) + CO,(g) AH,, >0
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Bang 18.4. Bién thién enthalpy va nhiét 5 phan huy ctia phan ding nhiét phan
muédi carbonate clia kim loai nhém lIA

A Hg (K/mol)

101,08

181,31

234,55

274,68

Nhiét dé phan huj (°C)

350-650

900 - 1200

1100-1200

10001450

Khi dun néng, mudi nitrate cta kim loai nhém ITA phan huy

thanh oxide.

M(NO.),(5) —"—> MO(s) + 2NO,(g) + 5 0,(g) AHL, >0

Vi du:

Mg(NO,), ——> MgO + 2NO, + %oz

Bang 18.5. Bién thién enthalpy va nhiét d6 phan huy cia phan ting nhiét phan

mudi nitrate ctia kim loai nhém 1A

AHgs (k/mol) 255,36 369,64 452,58 510,32
Nhiét do phan huy (°C) | >300 > 560 > 570 620670

@ TINH TAN CUA CAC MUGI CARBONATE, SULFATE,
NITRATE

» Tim hiéu tinh tan cia cic mudi carbonate, sulfate va nitrate

« Cic mudi nitrate déu tan.

« Trtt BeCO,, cac mudi carbonate khac khong tan trong nuéec.
« Cac muobi BeSO,, MgSO, tan; SrSO, va CaSO, it tan; BaSO,

khoéng tan.
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5 Quan sat Bang 18.4,
nhan xét vé xu hudng
bién déi do bén nhiét
clia muoi carbonate ti
Mg(0, dén Ba(0..

6 Quan st Bang 18.5, nhan
¥ét xu huong bién doi
do bén nhiét cla mudi
nitrate. Tir do rit ra moi
quan hé gita do bén
nhiét va gid tri bién thién
enthalpy cla phdn (ng
nhiét phan mudi nitrate
kim loai nhom 1A

©

Hoan thanh phuong trinh
hod hoc cia cac phan (ng
sau:

a) MgC0, ——

b) Ba(N0,), ——>

CHUY /|
Do tan cla chat: S (g/100g
H,0 & nhiét d6 thuong).

« Chattan:S>1,0.
- Chat ittan:0,01<5<1,0.
- Chét khong tan: S < 0,01.
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Bang 18.6. Bing tinh tan mét s8 hop chit chia kim loai nhém 1A &20°C "

HCO; T T T '

NO, T T T T T

0 T v T T [ [ x|

vi: K] khong tan; Iy tan; ' tan; [=] khong xdc dinh dudc.

-2 Sosanh do tan giifa calcium sulfate va barium sulfate

Thi nghiém 1. So sénh dinh tinh d¢ tan CaSO, va BaSO,
Dung cu : 6ng nghiém, gid ding 6ng nghiém, 6ng nho giot.
Hoa chit: dung dich CaCl, 0,1 M, dung dich BaCl, 0,1 M, dung @

dich CuSC20, NG 7 Thec hign Thi- nghiém
Tién hanh: 1 theo hudng dan, néu
hién tuong xay ra. Rit ra

(Eho vaol fmg nghlgrr: (1) khoang 2 m‘L dung dich EZaCI‘2 V:d ket luan vé 0 tan cia cic
ong nghiém (2) khoang 2 mL dung dich BaCl,. Thém tu tu mudi sulfate. Gidithich.
vai giot dung dich CuSO, vao méi 6ng nghiém. Quan sat va

so sanh théi di€m xudt hién két tta trong 2 6ng nghiém.

Phuong trinh hod hoc ctia céc phén ting:

CaCl, + CuSO, — CaS0,| + CuCl,

BaCl, + CuSO, — BaSO, | + CuCl,

"' Ngudn: James G. Speight (2005, 16™ edition), Langes Handbook of Chemistry, McGraw-Hill,

105



2 Nhén biét cacion Ca2* Ba’* S0Z, €02~ trong dung dich
Thi nghiém 2. Nhin biét cacion Ca™, Ba™, SO?", CO;
Dung cu: 6ng nghiém, gia dyng éng nghiém, 6ng nho giot.
Hoa chat: dung dich CaCl,, dung dich BaCl,, dung dich Na,SO,,
dung dich Na,CO,, dung dich HCI c¢6 cing néng d¢ 1 M.
Tién hanh:
« Lay vao 6ng nghiém (1) khoang 2 mL dung dich BaCl,, thém @
khoang 2 mL dung dich Na,SO,, lic déu. Liy vao 6ng nghiém

(2) khoang 2 mL dung dich CaCl,, thém khodng 2 mL dung dich
Na,CO,, lac déu. Thém tiép vao méi éng nghiém khodng 2 mL

8 Thuc hién Thi nghiém 2
theo huéng dan, néu
hién tugng xay ra. Viét

dung dich HCl, lac déu. phuang trinh hod hoc
« Ldy vao 6ng nghiém (3) khoidng 2 mL dung dich K,SO,, thém cla cac phan ting xay
khoang 2 mL dung dich BaCl,, lac déu. ra va gidi thich.

Lay vao 6ng nghiém (4) khoang 2 mL dung dich Na,CO,, thém
ti tif khoang 2 mL dung dich HCL.
Nhan biét ion CO; bing dung dich acid manh, hién tugng tao
thanh khi khong mau, khéng mui.
COZ +2H' — CO,t + H,0
Nhan biét ion SO béng ion Ba™ hay nhan biét ion Ba® bang ion
SO7, hién tugng tao thanh két tia tring khong tan trong dung

dich acid. @

-

Bk 3 bty Trinh bay cich phan biét
Nhén biét ion Ca** bing ion CO:, hién tugng tao thanh két taa 3 dung dich khong mau
trang, tan trong dung dich acid. Na,C0, KSO, Ba(NO,),
bang phuong phap hod hoc.

Ca’ + CO> — CaC0,|
CaCO, + 2H' — Ca® + CO,1 + H,0

Dung dich CO%~ két tda trang, tan trong dung dich acid

Ba" | Dung dich 50 két tla trang, khong tan trong dung dich acid

S0; | DungdichBa™ két tda trang, khdng tan trong dung dich acid

Dung dich H*

khi khong mau, khdng mui
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€ UNGDUNG
> Tim hiéu mét sé ing dung ctia don chat va hop chat kim loai nhém I1A

Magnesium: Mg nhe hon so véi Al, vi vay hop kim ctia Mg duoc @
st dung trong ché tao may bay, 6 6, ... 0 V2088 tu duy d€ néu

ba voi c6 thanh phan chinh la calcium carbonate, dugc diing dé mot s Ung dung cua
san xudt voi, xi ming, lam vét liéu xay dung, ... dan chatva hop chit cia
kim loai nhom IIA.

Voi song (calcium oxide) lam vat liéu xay dung, tdy ué, sit tring.

Nudc voi (calcium hydroxide) diuigc dung trong xt li nudc, giam
tinh cling ctia nudc.

Thach cao c6 thanh phan chinh la calcium sulfate (CaSO,nH,O),
dugc stt dung lam vach, tran thach cao dé ting tinh thidm mi trong
xay dung. Trong linh vuc y té, thach cao thudng dugc ting dung
trong ki thuat bé bét dinh hinh xuong.

Khodng vat apatite chia calcium, céng thic Ca(PO,).E
Ca,(PO,);0H va Ca,(PO,),Cl, dugc dung ché tao phin boén cho
nong nghiép, lam nguyén liéu san xudt phan lan.

Vai tro mét s6 hgp chat caa calcium trong co thé con nguoi:
Calcium la thanh phén chinh cta xuong va rang; ion calcium c6

trong mudi phosphate phic tap, hydroxyapatite, Ca,(PO,),OH.
lIon Ca” trong co thé ngudi c6 chic nang kich hoat qud trinh A Bé bét khi bi gay xuong
trao d6i chdt, dong vai tro quan trong trong hoat dong ctia tim,

doéng mau, co co va truyén xung than kinh. @

- Hay tim hiéu nhing thuc

&) NUGC CUNG VA CACH LAM MEM NUGC CUNG phdm c6 thé gidp b sung
calcium cho co thé?

2 Phan loai nudc cling
Nudc cting 1a loai nude co chia ion Ca* va Mg™ v6i ham lugng
vugt qua muc cho phép.
Nudc ¢6 tinh ciing tam thoi la nuéce cling chita ion HCO; (mudi
Ca(HCO,),, Mg(HCO,),).

Nudic c6 tinh cing vinh ctiu 1a nudc cling chda cic ion SO. -, CI

(mudi MgCl, CaCl,, MgS0,, CaSO,). 10 Theo em, trong ba loai

Nudc ¢6 tinh cling toan phan la loai nuéc cling bao gém ca tinh nuéc cing, loai nao
cling tam thdi va tinh citng vinh ctiu. khd loai bé tinh “cing”
nhat?
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2 Tim hiéu tac hai clia nudc ciing
Trong doi song hang ngay: Nudc cling lam giam kha nang tao @
bot ctia xa phong, giam tac dung gidt ria, lam cac dung cu dun

nau dé bi dong cén, tiéu hao ning ligng. Néu st dung nudc AU 520 Rk 00 1 g

nudc cing sé ton xa
phong, nudc xa vai hon
Trong bao vé stic khoé: Dung nudc ciing tim gdi hing ngay sé khi diing nudc mém?

cling d€ niu dn sé lam thuc pham lau chin va giam mui vi.

gay kho da, kho téc hay mén ngia, gy hai stic khoé.

Trong cong nghiép: Trong cdc nodi dp sudt cua tua bin hoi nudc &
nhiéu nha mdy, nudc cling tao can 1a CaCO,, can trd qua trinh dan
nhiét. Cic mang bam con tang nguy co tac 6ng, tac 16 van an toan
gay nguy hiém.

2 Tim hiéu phuong phap lam mém nudc ciing A Téc hai ciia nuc cifng
Nguyén tic lam mém nudc ciing la 1am gidm néng d6 céc ion Ca*™*
va Mg”" trong nudc cling.

a) Phuong phdp két tia

Bing céch chuyén ion Ca™ va ion Mg" thanh dang két tua,

thuong la CaCO,, MgCO,, Ca,(PO,),, Mg,(PO,),.

Déi vdi midc cd tinh cuing tam thoi: 12D 38t e B mdm
nuéc ¢6 tinh cling toan

Ca(HCO,), —*— CaCO0,| + CO,t + H,0 phén?

Pun s6i nudc, ion Ca** va Mg“ s€ tach ra dudi dang két taa:

Mg(HCO,), —=—> MgCO,| + CO,1 + H,O
Dung lugng vita dt dung dich Ca(OH), dé€ phan ting véi muéi Ca(HCO,), va Mg(HCO,),.
Ca(HCO,), + Ca(OH), — 2CaCO,| + 2H,0
Cho phaén ting vdi dung dich chia ion CO?™ hodc PO} :
Ca(HCO,), + Na,CO, — CaCO,| + 2NaHCO,
Déi véi nudc c6 tinh ciing vinh ciiu;
Céch phé bién 1a thém ion CO? hodc PO; vao dung dich:
CaSO, + Na,CO, — Na,SO, + CaCO,|
3MgCl, + 2Na,PO, — 6NaCl + Mg,(PO,),|
b) Phuong phdp trao doi ion

Phuong phép nay dua trén viéc trao déi ion Ca®™ va Mg’ bing cic ion nhu Na* hay H' trén
vt liéu zeolite. Khi nuéc cting di qua vit liéu zeolite, cic ion Ca™ va Mg™ bi gii lai, ion Na*
hay H' trong zeolite di vao dung dich.
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ng chifa ion Ca™ va Mg™ v6i ham lugng viigt qua mc cho phép.
ing gay nhiéu tic hai d6i v6i doi séng va sin xuit.

Dong Thién Dueng thudc huyén Bo Trach, tinh Quang Binh la mdt trong nhiing

ki quan trang |€ va huyén do bac nhat thé gidi.

Béng Thién Dudng cd chiéu dai hon 31,4 km, nai hep nhat rong 30 m, noi rong

nhat lén dén 150 m; chiéu cao tii day dong lén dén tran dong khoang 60 m — 80 m,

duoc Hiép hoi hang dong Hoang gia Anh dénh gid fa hang dong khé dai nhat

Chau A, mét trong nhiing hang dong ki vi nhat ma doan ting khao sat nhiéu

hang dong trén thé gidi.

Khi thach nhii trong hang dong duoc hinh thanh nho phan (ing thuan nghich:
Ca(HCO,),(aq) == CaCO,(s) + CO,(aq) + H,O(l)

A Dong Thién Budng

Da voi hi bao mon khi cd mat khi carbon dioxide hoa tan trong nudc. Nudc chdy
qua da voi trd nén bao hoa Ca(HCO,),. Nudc nay tham qua néc hang, tap hop

1 : thanh giot bam trén trdn hang. Gap khong khi néng, nudc bay hai dan, khi €0,
U KR %‘ _ cling thoat ra dé lai CaC0,. Sau hang ngan, hang van nam dén dén st hinh thanh
-~ -‘;gg. R  thach nhii 6 dang hinh non (vi d4).

Khéi thach nhii nhiéu hinh thy  NUGC rai xudng nén hang ciing d& lai CaC0,, dan dan moc lén dang thach nhi
(mang da), mang da moc |én ndi lién vii da tao thanh cot thach nhi tao nén

nhiing canh quan dep, kivi, hap dan.
. v,

1. Nudc cting tam thai c6 chiia chit nao sau day?
A. Ca(HCO,),. B. MgSO.,. C. CaCl,. D. MgCL,

2. Gia su, khi calcium tiép xtc véi khong khi @m: dau tién tao thanh calcium oxide, sau dé
chuyén thanh calcium hydroxide, réi thanh calcium carbonate. Viét phuong trinh hod hoc
clia cdc phan ung trén.

3. Viét cac phuong trinh hoa hoc cho cac phan ting sau:
a) Calcium oxide tdc dung v6i dung dich hydrochloric acid loang.
b) Dung dich sodium carbonate tac dung véi dung dich calcium hydroxide.
4.Y la hgp chat ctia calcium c6 nhiéu ¢ dang da voi, da hoa, ... Hgp chét Z c6 trong thanh

phéan khong khi va thuong duing dé chiia chéy. Biét Z dugc sinh ra khi cho Y phan ting véi
dung dich acid manh. Xdc dinh Y va Z, viét phuong trinh hod hoc ctia phan ting.
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DAI CUONG VE KIM LOAI CHUYEN TIEP

DAY THU NHAT

[ MUC TIEU

— Néu dugce dic diém cdu hinh electron cla nguyén tl kim loai chuyén
tiép day thi nhat (tir Sc dén Cu).

- Trinh bay dugc mét s6 tinh chat vat |i cta kim loai chuyén tiép (nhiét 36
néng chay, khéi lugng riéng, dé dén dién va dan nhiét, d6 ciing) va ung
dung ctia kim loai chuyén tiép tir cac tinh chéat do.

- Néu dugc su khac biét vé nhiét do nong chay, khoi lugng riéng, dé dan
dién, dé cuing, ... gitia mét s6 kim loai chuyén tiép so vdi kim loai ho s.

— Néu dugc xu hudng co nhiéu sé oxi hod clia nguyén té chuyén tiép.

— Néu duac cac trang théi oxi hod phd bién, cau hinh electron, dic tinh
cd mau clia mot s6 ion kim loal chuyén tiép day thir nhét.

- Thuc hién dugc (hoac quan sat video) thi nghiem xac dinh ham lugng
mudi Fe(ll) bang dung dich thudc tim.

— Thuc hién dugc thi nghiém kiém tra sy c6 mat ting ion riéng biét:
Cu™, Fe™,

~

b ———-4

@ Trong bang tudn hoan cac nguyén t& hod hoc, kim loai chuyén tiép day thir nhét bao gém
cdc nguyén t6 tir Sc dén Cu. Cau hinh electron clia nguyén ti cac nguyén té nay cb dac diém
gi? Chung c6 nhiing tinh chat vat li va Ung dung nao?

& DACDIEM CAU HINH ELECTRON CUA NGUYEN TU
KIM LOAI CHUYEN TIEP DAY THU NHAT

2 Tim hiéu dic diém ciu hinh electron @
Kim loai chuyén ti€p ddy thi nhdt gém céc nguyén t& ti Scdén Cu, 1 Quan sat Bang 19.1,
chiing la cic kim loai nhém B, tuong do6i phd bién va c6 nhiéu ting hay cho biét dac diém

dung trong doi song.

Mot s6 thong tin vé kim loai chuyén ti€p day thi nhdt dugc gi6i
thi¢éu trong Bang 19.1.
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Bang 19.1. Mét s théng s dic trung chia cic kim loai chuyén tiép day thi nhat"”
Kihiew |
nguyén to
Tén nquyén to Scandium | Titanium | Vanadium (Chromium| Manganese|  Iron Cobalt | Nickel | Copper
S6 hiéu nguyén tir 21 22 23 24 25 26 27 28 29

Cauhinh electron | [Ar]3d'4s” | [Ar]3d’4s’ | [Ar]3d’4s | [Ar]3d’4s'| [Ar]3d*4s” | [Ar]3d°as’ |[Ar]3d’4s” | [Ar]3d*4s” | [Ar]3d"4s'

Khéi luong riéng (g/cm’) | 300 | 451 | 610 | 719 | 743 | 78 | 89% | 8% | 8%

Nhiét do nong chay (°C) | 1539 1668 1900 | 1875 1245 1536 1495 1453 1083

Da cing (quy udc do cing

cakimaiongla10)™ |~ 60 | 70 | 85 | 60 | 40 | 50 | 40 | 30

Cau hinh electron nguyén tif ctia cdc nguyén t6 kim loai chuyén ti€p day thi nhit cé dang
[Ar]3d"*"°4s™. Nguyén tif clia cac nguyén t6 kim loai chuyén tiép day thi nhét c6 electron hoa
tri ndm & phan l6p 3d va 4s, vi viy cac nguyén t6 nay c6 nhiéu tinh chat vat li va hoa hoc khéc
biét v6i cac nguyén t0 kim loai nhom A.

yén 6 kim loai chuyén tiép day thii nhit c6 dang

@ MOT SO TINH CHAT VAT Li VA UNG DUNG @ ~N |
CUA KIM LOAI CHUYEN TIEP DAY THU NHAT A '?B‘-é‘:gﬁ% §° g;:gtgo;g
» Trinh bay mét sé tinh chat vat Ii A Bang 182, hay nhan

Da s6 kim loai chuyén tiép dédy thi nhét c6 nhiét d6 néng chay, Xét, so sanh nhi¢t do
nhiét d¢ soi, do cling, khdi lugng riéng, d6 dan dién, d6 dan n_ong Ch‘éy','_‘h-ﬁ" ‘Im;mg
nhiét £ao! riéng, o cing cia cfc

kim loai chuyén tiép
D¢ dan dién, din nhiét ciia Cu cao nhdt trong day. D6 dén dién, day thir nhat véi kim
dan nhiét ctia K, Ca déu thip hon ctia Cu. loai K va Ca. Cho biét

d6 ciing cia Cala 1,75.

6 nhiét do néng chdy, khéi lugng riéng, do

2 Tim hiéu mét sé ing dung
Héu hét kim loai chuyén tiép day thd nhit déu c6 ting dung trong nhiéu linh vic khéc nhau.

! Nguén: Raymond Chang (2010, 10" edition), Chemistry, McGraw-Hill, p. 955.
™ Nguén: https://webelements.com/#google_vignette
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Dong c6 d6 dan dién 16n nén dugc ding trong sin xuét cac thiét bi
nhu: bién thé, cau dao dién, diy dan dién, ...

Chromium cé dé ctling cao dugc diing ma lén céc thiét bi dé€ chong
mai mon, ché tao hop kim dac biét. Scandium, titanium la nhiing
kim loai tuong d6i nhe va bén, dugc diing dé€ ché tao hgp kim ting
dung trong hang khéng, vii tru. Vanadium c6 nhiét dé nong chay
cao dugc dung trong ché tao thiét bi chiu nhiét.

Sit, manganese la cdc kim loai ¢6 thé tao ra hgp kim véi d6 bén co @

hoc t6t nén dugc diing trong san xudt thiét bi quéc phong, cong  Ldy mdt s6 vi du vé ting
nghiép, néng nghiép, dvi séng. Sit, cobalt con dugc dung dé ché  dung cda st trong thyc té.
tao nam cham dién. Nickel dugc dung dé ché tao cac hgp kim st

dung trong may moc, thiét bi.

€) TRANG THAI OXI HOA VA MAU SAC ION CUA
NGUYENTO CHUYENTIEP

2 Tim hiéu trang thai oxi hod, cau hinh electron ctia mét s6 ion kim
loai chuyén tiép day thif nhat
Véi cdu hinh electron [Ar]3d""'°4s'™, cdc nguyén t6 chuyén tiép Vi et cila hioh slectron
thuong c6 xu huéng thé hién nhi€u trang thdi oxi hod. Vidu: trang 42 4o a, Fe, (i,
thdi oxi hoa thuong gip cla sit [a +2, +3; clia dong [a +2; clia a2,
chromium la +3, +6; cha manganese 1a +2, +4, +7.

> Tim hiéu mau sac ciia mét sd ion trong dung dich

@

3 Quan sat Hinh 19.1, hay

nhan xét vé mau sic cta
cdc ion kim loai chuyén
tiép day thit nhat.
A Hinh 19.1. Mau sic trong dung dich clia mét 54 ion kim loai &.
chuyén tiép day thu nhat O i

Mau sac trong dung dich
clia mot s ion khac;

tiép day thu nhét c6 nhiéu trang thai

n cta kim loai chuyén tiép day thi nhét
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&) THINGHIEM @

» Thuc hién thi nghiém xac dinh ham lugng muéi Fe(ll) 4 Dy doan hién tugng

bang dung dich thudc tim xdy ra trong thi nghiém
xdc dinh ham lugng
mudi Fe(ll) bang dung
dich thudc tim.

Pé xdc dinh ham lugng clia mudi Fe(II), nguai ta c6 thé st dung
phuong phap chuin dé permanganate. Phuong trinh ion cta
phan ting nhu sau:

MnQO, +5Fe* + 8H"— Mn** + 5Fe* + 4H,0

Dung cu: bo gia dg, binh dinh mtic 100 mL, pipette 10 mL, burette 5 Tit két qud chudn do,

25 mL, binh tam gidc, coc thuy tinh, can dién td, thia thuy tinh, xéc dinh ndng do Fe®"

qua bop cao su. trong dung dich da

Hoa chat: FeSO,-7H,0 ran, dung dich KMnO, 0,02 M, dung dich pha.

H.SO, 2 M, nudc cit.

Tién hanh:

Budc 1: Can khodng 1,5 gam mudi FeSO,-7H,O. Cho toan b lugng muéi viia can vao c6c thuy
tinh, thém khoang 10 mL dung dich H SO,, khoang 40 mL nudc cat, khudy déu cho
mudi tan hét. Sau d6 chuyén dung dich vao binh dinh miic 100 mL, ding nudc cit
trang sach coc cho tiép vao binh va dinh mtic dén vach, lac déu dung dich.

Budc 2: Trang sach burette bang nudc cat, sau do trang lai bang dung dich KMnO,. Lap burette
vao gia do, xoay vach doc thé tich vé phia dé quan sat. Cho dung dich KMnO, vao coc
thuy tinh, sau d6 rét vao burette (da khod) va dua mic dung dich vé vach 0.

Buidc 3: Dung pipette lay 10 mL dung dich FeSO, cho vao binh tam giac. Sau do thém vao
binh khoang 5 mL dung dich H,SO,.

Bu6c 4: M& khoa burette dé nho tii tui tiing giot dung dich KMnO, véao binh tam giac dyng
dung dich muéi. Lién tyc lac déu binh tam gidc. Khi toan b¢ dung dich & binh tam giac
c6 mau hong nhat 6n dinh trong khodng 20 giay thi diing lai.

Buiée 5: Doc thé tich dung dich KMnO, da dung trén burette.

Buiéc 6: Lap lai phép chudn do thém 2 lan. Liy gid tri trung binh ctia 3 14n chuén d4.

i

¢ [: )
A Hinh 19.2. M6 phéng thi nghiém chudn dé
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2 Thuchién thi nghiém nhén biét su¢6 mét cia timg ion Cu’™*, Fe**

riéng biét
Dung cu: 6ng nghiém, 6ng hut nho giot. @
Hoad chat: cac dung dich c6 néng do 0,5 M: CuSO,, FeCl,, NaOH. 6 Néu hién tuong quan sit
Tién hanh: dugc trong thi nghiém

han biét cic ion Gut* va
Nhén bitt ion Ci™* bing dung dich kim: :es'{l i p;:;’;g i

Cho vao 6ng nghiém khoang 1 mL dung dich CuSO,. Nho tu tif hod hoc cda phan tng
tiing giot dung dich NaOH vao 6ng nghiém. xdy ra va giai thich.
Nhan biét ion Fe™* bing dung dich kiém:

Cho vao 6ng nghiém khodng 1 mL dung dich FeCl,. Nho tu tu

ting giot dung dich NaOH vao éng nghiém.

1. Viét c4u hinh electron ctia céc ion: Cr™*, Fe*', Ni*", Co™", Co™".

2. Tim hiéu qua séch, bdo hodc internet, hay cho biét 5 kim loai ¢6 dé dan dién va dan nhiét
t6t nhdt. Qua doé rit ra nhan xét vé do dan dién va dan nhiét ctia cic kim loai chuyén tiép
thugc day tha nhat.

3. D€ xdc dinh ham lugng cua FeCO, trong quang siderite, ngudi ta c6 thé lam nhu sau:
Cén 0,300 g mau quang, xt li theo mét quy trinh thich hgp, thu dugc dung dich FeSO,
trong méi truong H,SO, loang. Coi nhu dung dich khong chia tap chat tic dung vai
KMnO,. Chudn dé dung dich thu dugc biang dung dich KMnO, 0,02 M thi dung hét
12,5 mL. Tinh thanh phan % theo khéi lugng ctia FeCO, trong quing.
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SO LUGC VE PHUC CHAT
VA SU HINH THANH PHUC CHAT
CUA ION KIM LOAI CHUYEN TIEP
TRONG DUNG DICH

m -~

- Néu duoc nguyén t trung tam; phdi ti; lién két cho — nhan gilia nguyén |
tlr trung tam va phdi tl trong phuic chat.

— Néu duge mét sé dang hinh hoc clia phic chét (1 dién, vudng phéng,
bat dién).

~Trinh bay duoc mét sé dau hiéu clia phan Uing tao phtic chat trong dung
dich (d6i mau, két tla, hoa tan, ...).

— Trinh bay dudc su hinh thanh phuc chét aqua clia ion kim loai chuyén

tiép va H,0 trong dung dich.
- Mé ta dugc phan ting thay thé phdi tir clia phuc chat bdi mét s6 phoi t
don gian trong dung dich.

- Thyc hién dugc mot sé thi nghiém tao phic chat clia mét ion kim loai
chuyén tiép trong dung dich véi mét s6 phéi tir don gian khéc nhau (vi
du: sy tao phuc cta dung dich Cu(ll) véi NH,, OH', CI', ...).

— Néu duge mot s6 ing dung clia phuc chat.

b = =

® :

Nguyén titrung tam lién két
vGi cac phoi ti tao thanh cau
ndi cda phic chat. Gdu noi
clia phiic chat thuong dugc
bieu dién trong dau mdc
vuong ([ 1) va quyét dinh tinh
chdt cia phdc chat. Ngoai
cau noi, phtic chat thuting o
cau ngoai (nham trung hoa
dién tich vdi cau ndi).

@ Trong dung dich, hdu hét céc ion kim loai chuyén tiép déu
c6 mau. Céc ion kim loai chuyén tiép ton tai trong nudc
dudi dang phuc chat aqua. Phic chdt gdm nhing thanh
phan gi? Trong phuic chat ton tai loai lién két nao? Phiic chat
c6 nhiing tinh chat va ing dung gi?

&) THANH PHAN VA DANG HINH HOC CUA PHUC CHAT
2 Tim hiéu thanh phan ctia phiic chat
Trong phiic chit c6 nguyén tii trung tim (con goi la nhdn trung tam)

va phdi tu. Lién két gitta phdi tii va nguyén ti trung tim 12 lién
két cho - nhan, trong dé phoi tti cho cap electron chua lién két
vao orbital trong ctia nguyén tli trung tam.

L[I-"tCII(I*IH3)E].

Tuy nhién ciing ¢6 mot s6
phiic chat chi chifa cau noi
nhu [Cr(NH,)J[CrCl,] hodc

_/
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Pién tich cua

/ion phirc

n+/—

Phéi tiv @

1 Hay cho biét thanh
phan cla phic chat
duoc thé hién trong

Nguyén tor
S thm Hinh 20.1.

A Hinh 20.1. Thanh phan ctia phic chat
Vi du phc chét [Cr(NH,),]"" ¢6 nguyén ti trung tim la Cr* va
phéi tit 1a NH,; phiic chdt [CrCl]* c¢6 nguyén ti trung tam la Cr*
va phéi tii la ion CI'; phiic chat [PtCL(NH,),] c6 nguyén ti trung
tim 14 Pt*", phéi tti [a NH, va ion CI".

2 Tim hiéu dang hinh hoc
Cac dang hinh hoc phé bién ctia phiic chat la td dién, vuong

phing va bat dién.
NH, & i 2 Quan sat Hinh 20.2, cho
M E biét dang hinh hoc clia
i b il HN QNH, moi ion phuic chat.
- NH,
a) lon phic [Zn(NH,),]"*  b) lon phic [PHNH,),]* ¢ lon phic [Co(NH,) ™"
A Hinh 20.2. Dang hinh hoc clia mot sé ion phuc chat @

Hay cho biét nguyén td

it c6 nguyén i trung tim vi NG tm Va phd t trong
€ - cécion phtc & Hinh 20.2.

nguyén ti trung tdm la lién két

@ SU HINH THANH PHUC CHAT TRONG DUNG DICH
2 Trinh bay su tao thanh phiic chat aqua trong dung dich

Chat dién li khi tan vao nudc sé phan li thanh cac ion. Céc ion khéng ton tai doc lap, ching &

dang cac ti€u phan dugc bao quanh bdi cac phan tii nuéc. Trong dung dich, cation kim loai tén

tai dudi dang phtic chat aqua, cac phan tl nudc la phéi ti.

Hau hét phiic chit aqua ctia ion kim loai chuyén tiép day thi nhat déu c6 mau. Chung thuong

6 dang [M(H,0),]™ nhu [Cu(H,0),]*", [Co(H,0),]*", [Cr(H,0),]*.
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: 3 Quan sét Hinh 20.3, hay
- cho biét mau sic cia
dung dich CuSO,. Mau

(a) (b)

) sac d6 la cta phc chat
A Hinh 20.3. Mau cia CuSO, khan (a) o
va dung dich CusO, (b) dqua nao:

» Trinh bay mét s6 dau hiéu tao ra phuic chat trong dung dich
Duya vao cdc ddu hiéu nhu mau sic bi thay doi, su xudt hién két tua,
két thia bi hoa tan, ... ngudi ta c¢é thé dy dodn phtic chit trong dung

dich dugc tao thanh. 4 Viét phuong tinh hos

Chéng han khi hoa tan CuSO, vao nudc tao thanh phiic chat aqua hoc clia phan ting xay
[Cu(H,0),]* ¢6 mau xanh. Khi nhé thém vai giot dung dich kiém ra khi hoa tan két tda
sé tao thanh két tfia xanh nhat Cu(OH),. Khi cho dén du dung Cu(OH), bang dung dich

dich ammonia vao két tta, két taa tan, tao thanh dung dich ciggoia.

mau xanh lam chta ion phiic [Cu(NH,),(H,0),]", thuong viét la
[Cu(NH,),]*.

> Phén iing thay thé phoi ti cia phiic chat trong dung dich
Vidu I:

[Cr(H,0)]"'(aq) + 30H (ag) — [Cr(H,0),(OH).]L(s) + 3H,0()

[Cr(H,0),(OH)](s) + 30H (aq) — [Cr(OH),]"(aq) + 3H,0()
Vi du 2:
[Cu(H,0)?* + 4CI" — [CuCLJ* + 6H,0
mau xanh mau vang
@
' '\-L"Ikengdungdlch, cation kim loai chuyén tiép tén tai & dang phiic chét aqua.
o Dua -'ﬁ-réo hién tuong thay d6i mau sic, két tha bi hoa tan, sy xuat hién két tia, ... c6 thé
~du doan phiic chat da dugc tao thanh.
'« Trong dung dich c6 thé xdy ra phan ting thay thé phdi tit cia phiic chit.

&) THi NGHIEM TAO THANH MOT SO PHUC CHAT @

TRONG DUNG DICH 3 Mo ocies iong guan
sdt dugc 6 Thi nghiém 1.
» Thuchién thi nghiém tao phiic chat trong dung dich Viét phuong trinh hod

hoc cla phan ting xdy
ra trong thi nghiém va
Dung cu: 6ng nghi¢m, 6ng htit nho giot. giai thich.

Thi nghiém 1. Phan (ing tao thanh cation [Cu(NH,) 4]2+
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Hod chat: dung dich copper(II) sulfate 0,5 M; dung dich ammonia 8%.
Tién hanh:

Cho vao 6ng nghiém khoang 1 mL dung dich CuSO,. Nho tu

tu tiing giot dung dich ammonia vao 6ng nghiém, quan sat hién
tuong. Tiép tuc nho thém dung dich ammonia va lac 6ng nghiém

cho dén khi tao thanh dung dich trong suét. @
Thi nghiém 2. Phan ting tao thanh anion [CIICL]Z_ 6 Néu cic hién tuong
Dung cu: 5ng nghiém, ng hit nhd giot. quan sat dugc & Thi
Hoa chit: dung dich copper(Il) sulfate 0,5 M; dung dich n{:;_hlém 2 - ,phmmg
o trinh hoa hoc ctia phan
hydrochloric acid dic. S ;
ling xdy ra trong thi

Cho vao 6ng nghiém khodng 0,5 mL dung dich CuSO,. Thém dan
vao Ong nghiém khoing 2 mL dung dich HCI déc, lac 6ng nghiém,
quan sat hién tugng.

&) MOT s6 UNG DUNG CUA PHUC CHAT

2 Tim hiéu mét s6 iing dung clia phiic chat
Phuic chét ¢6 rat nhiéu ting dung trong cac linh vuc, nhu y hoc, dugc hoc, hoa hoc,...
Phuic chit cd y nghia to 16n trong nganh y hoc va dugc hoc. Nhiéu dan xuét ¢é hoat tinh sinh
hoc trén co thé ngudi la phiic chat cta céc kim loai nhu Cu, Zn, Co, Pt, Au, ... Péy la co s6 cho
viéc san xuat thudc chiia bénh.
Vi dy, phiic chdt caa platinum nhu cisplatin, carboplatin 1a hoat chat quan trong trong mét s&
loai thudc chita bénh ung thu; thudc chong viém khép auranofin la phiic ctia vang(I) vdéi céc
phoi tii triethylphosphine va thiolate.
Mot 56 loai enzyme c6 thanh phan 1a phtic chat ctia copper; vitamin
B12 ¢6 vai tro quan trong d6i vdi co thé ngudi la phiic chat ctia cobalt.
Nhiéu phtc chdt dugc ting dung trong hoa hoc phén tich dé @
dinh lugng céc ion kim loai.
Chang han, dé€ dinh lugng mot s6 ion kim loai, ngudi ta da st 7 Em hay vé S‘iﬂﬁ tu duy
dung phuong phap chuin do tao phic gitia ion d6 véi phéi ti "16 ta ""i'tsf’ (ing dyng
ethylenediaminetetraacetate; hodac su dung phan ung tao phuc cda phiic chat.
v6i dimethylglyoxime d€ dinh tinh va dinh higng ion Ni** trong
dung dich.
Trong céng nghiép ¢é nhiéu phan ting cin chét xuc tdc 1a phiic
chit, nhu phic chat cta platinum, palladium, ...

c linh vuc khac nhau nhu y hoc, dugc hoc, hod ho, ...
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Bing kién thifc da hoc, em hay thiét ké poster trinh bay mdt s ing dung cia phiic chit trong y hoc, dugc hoc
va hoa hoc.

()
PHUC CHAT COBALT VA VITAMIN B12

Nam 1948, nha khoa hoc Edward Rickes va cong su da phan 1ap dugc tir gan mot chat két tinh mau do, dat tén 13 B12.
Tuy nhién, mai dén nam 1960 ngui ta mdi xac dinh dugc cu tric hoa hoc ddy di ctia nd.

Vitamin B12 dong mét vai trd quan trong trong viéc cung cap cac nhém methyl can thiét cho qua trinh tong hop
protein va DNA, su hinh thanh hdng cau, ho trg chiic ndng binh thudng cho hé than kinh. Vitamin B12 dugc co thé
ngudi hap thu ¢ rudt trong qua trinh tiéu hoa.

Vitamin B12 ¢6 mat trong nhiéu loai thuc pham véi ham lugng khac nhau. Ham luong B12 tinh theo microgam
¢d trong 100 gam thuc pham tuei nhi sau: thit bo 2 — 8, than bo 20 — 50, gan bo 30 — 130, siia b0 0,2 — 0,6, thit
lon 0,1-5, long d0 tring 1— 2, .. . Trong thuc pham, B12 déu & dang phiic hop vdi protein.

Khi lam dung gay thia vitamin B12 c6 thé gay téng san tuyén gidp, lam tang héng cdu qua mic, mac bénh
cotim, ... c6 thé xdy ra tc dung thit phat nhu gdy nén nao, chodng vang, ndi mé day, gdy hoat hoéd hé
dong mau lam tang nguy co dong mau gdy tac mach.

1. Trong phtic chat, gitia phoi t{i va nguyén tu trung tam co loai lién két nao sau day?

A. Ton. B. Hydrogen. C. Cho - nhan. D. Kim loai.

2. Viét cong thiic hod hoc cac phtic chit aqua ctia ion Mn®™* va ion Co™. Biét chiing déu c6
dang hinh hoc bat dién.

3.Ion [Cu(NH,),]*" c6 dang vuong phéng, ion [Cu(H,0),]** c¢6 dang bét dién. Hay vé dang hinh
hoc ctia ching.
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Nha xuit bin Gido duc Viét Nam xin trin trong cam on
cdc tac gii c6 tic phiam, tw ligu duwge siv dung, trich dan
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Minh hoa: PHAM HOAI THUONG
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