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HUGNG DAN SUDUNG SACH

Cubn sach Chuyén dé hoc tap Hoa hoc 10 nidm trong bod sach Két ndi tri thirc voi
cudc séng ctia Nha xuat ban Gido duc Viét Nam. Cudn sach cé ba chuyén dé, gom
11 bai hoc va duoc thiét ké thanh cac hoat déng hoc tap theo chi dan dwéi day.
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Femcomer
Naguyén tir carbon o6 hé of ¢4 ba trang ki lai hod krén, Vi dy:
Lail hod g2 frong truromg hop nguyén i C o6 ién két dom (CH.—CH.);
Lai hod sp2trong trrémg hop nguyén b G b lién kél 46 (CH=CH.);
Lai hod =p Irong trudmg hop nguyén tir C o6 idn kélba (CHECH).

Cudi sach co bang Giai nghia moét sb thuat nglr, giup cac em hoc sinh thuan tién trong
viéc tra ctru.

Hay bao quan, gii¥ gin sach gido khoa dé danh ting
cac em hoc sinh lép sau!




Hoa hoc |a nganh khoa hoc thudc [Thh vire khoa hoc tw nhién, nghien ctu vé
thanh phan, cau truc, tinh chat va su bién ddi cia cac chat.

Hoa hoc két hgp chét ché gitra li thuyét va thire nghiém, 1a cau néi gitra cac
nganh khoa hoc tw nhién khac nhw vat li, sinh hoc, y dugc va dia chéat hoc.
Hoa hoc déng vai tré quan trong trong cuéc séng, san xuat, gop phan vao s
phat trién bén viing kinh té — xa héi, bao vé méi trudng.

Cubn sach Chuyén dé hoc tap Hoa hoc 10, cung véi cudn Hod hoc 10, bam
sat Chuong trinh Gido duc pho théng mén Hoa hoc 2018, ké thira va phat trién
cac mach néi dung giao duc da hinh thanh tir cac cép hoc duwdi, vira giup cac
em c6 hiéu biét sdu sac vé cac kién thirc co s& chung clia hoa hoc, vira mang
tinh dinh hudng nghé nghiép cho cac em trong twrong lai.

Cubn sach duegc bién soan danh cho cac hoc sinh yéu thich va mong muén
tim hiéu nhiéu hon vé hoa hoc. Bén canh nhirng kién thirc co ban trong cudn
sach Hoa hoc 10, cubn Chuyén dé hoc tap Hoa hoc 10 gém ba chuyén dé voi
néi dung mé réng, ndng cao, gop phan phat trién nang Iuc van dung tri thirc
hoa hoc cho cac em:

Chuyén dé 1. Co s& hod hoc

MG réng va nang cao kién thiic vé lién két hoa hoc, hat nhén va nhiing néi dung
li€én quan dén cacbién doi hoa hoc nhu hang lwgng hat nhan, nang Ivgng hoahoc,
nhibng diéu kién dé qua trinh hoa hoc xay ra va diéu khién ching.

Chuyén dé 2. Hoéa hoc trong viée phong chéng chay né

Trang bi nhitng khai niém lién quan dén sw chay né va phong chéng chay nd
tlr goc do hoa hoc.

Chuyén dé 3. Hoa hoc va céng nghé théng tin

Bao gdm cac bai thic hanh vé céng nghé théng tin trong hoa hoc nhu
biéu dién cau trdc phan tir, tinh toan cac tham sé céu truc va thwe hanh
cac thi nghiém ao mé phéng thwc nghiém hoa hoc.

Hi vong cudn sach sé mang dén cho cac em nhiéu kién thirc bé ich va cé thé
giup cac em budc dau dinh huwdng mét s6 nghé nghiép lién quan dén hoa hoc
phu hop vai ban than.

Cac tac gia
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CHUYEN DE

MUC TIEU

«  Viét dugc céng thirc Lewis, str dung dwgc m6 hinh VSEPR dé dy
doan dang hinh hoc ctia mét s phan t& don gian.

« Trinh bay du’cyc'khéi niém vé St lai hoa AQO (sp, sp?, sp3), van dung
gidi thich lién két trong mét s6 phan tir.

L
Dang hinh hoc phdn ta anh huong d‘en kha ndng phan trng, hoat tinh sinh hec, tinh phan cuc, ...
cua phéan ti. Dua trén co s6& nao dé dur doan dang hinh hoc cta mét phan tu?

@cﬁus THUC LEWIS

1. Cong thire electron, cong thirc Lewis
Coéng thirc electron
Khi biéu dién lién két gitra cac nguyén ttr bang mét hay nhiéu cép electron dung chung,
ta dwgc cong thirc electron.
Vi du: Céng thirc electron clia cac phan tr HCl, Cl,, H,0 1an Iuot la:

H:Cl: ; 2ClzCl: ; H:0:H,

Cong thurc Lewis:

Khi thay méi cap electron dung chung trong céng thirc electron bang mét gach néi (-),
ta dwgc coéng thire Lewis.
Vi du: Céng thirc Lewis cua cac phan tir HCI, Cl,, H,O lan luot |a:

H—Cls ; G-t H—§—H_

2. Cac budrc viét cong thirc Lewis
Budc 1. Xac dinh téng sé electron hoa tri trong phan .

Tbng sb electron hoé tri trong phan tir bang téng sé electron hoa tri cla tat ca céac
nguyén tr trong phan ttr.

Vi du: Xét phén tlr CO,, tdng s electron hoa tri = 1-4 + 2.6 = 16 electron.



Buwéc 2. Vé khung phén tir véi cac lién két don. Trong do, nguyén tr trung tam thuong
la nguyén tlr can nhiéu electron nhat dé dat octet, cac nguyén & con lai xép xung
quanh nguyén tr trung tam.

Trong phan ti CO,, nguyén tr C can 4 electron dé dat octet, nguyén tr O can
2 electron hoa trj @é dat octet. Vi vay, C la nguyén tlr trung tam, con cac nguyén tir O
duoc xép xung quanh:

0O-C-0

Bwoc 3. Pién céc electron hoé tri chua tham gia lién két vao cac nguyén ttr xung
quanh dé dat octet.

M&i nguyén tir O can 6 electron hoa tri dé dat octet:
:0—C— 0

Bwéc 4. Tinh sb electron hoa trj con lai. Néu con cac electron hoa tri thi st dung dé
hoan thanh octet clia nguyén tlr trung tam. Néu sé electron hoa tri da hét ma nguyén tir
trung tam chua dat octet thi chuyén céc cép electron hoa tri tir nguyén tlr xung quanh
dé tao lién két d6i hodc lién két ba vai nguyén tir trung tdm, sao cho phi hop véi hoa
tri clia nguyén té.

— Trong phan t&r CO,, sb electron hoa tri con lai la: 16 —2:2 — 2.6 = 0.

— Sb electron hoa tri clia nguyén tr Cla 4, nén dé dat octet méi nguyén tlr O dung 1 cap
electron hoa tri dé tao lién két déi véi nguyén tur C.

Céng thirc Lewis clia phan tir CO,:

Vi du: Viét céng thirc Lewis cta phan tir PCls.
(1) Téng sb electron hoa tri trong phan tir: 1.5 + 3.7 = 26.

(2) V& khung phéan tir PCl5:

Cl—P—-Cl
I
Cl

(3) Hoan thién octet cho cac nguyén ttr CI:

:Cl—P—Clt
[ 1] | L 1)
:Cl2

(4) Tinh s6 electron hoa tri con lai: 26 —3.2-3.6 = 2.

Chuyén 2 electron con lai vao nguyén tir P dé dat octet, thu duwoc cong thirc Lewis clia
phan t&r PCl5;:
:é_f_éz
:Cle

Luu y: Trong mét s trudng hop nguyén tlr trung tam co thé cé sé 1€ eletron, hoac
nhiéu hon 8 electron.



1. Céng thurc Lewis cua CS, la
A 1S—C—5t B. S=C=8§.
c.S=Cc-—§. DS—6—¢

2. Trinh bay cac budc dé viét cong thuc Lewis ctia phan tir NH;.
3. Viét cac céng thirc Lewis cho mdi phén tir sau:

a) Cly; N».

b) SO,; SO;.

¢) H,0; H,S; HOCI.
4. Coéng thuc Lewis cua NO, la
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A.O=N=0. B. 30=N=0%, e

(D) cAu TROC HINH HOC CUA MOT SO PHAN TU
1. M6 hinh VSEPR (mé hinh lwc day giira cac cap electron hoa tri)

Lién két cong hoa trj duoc tao thanh béi s dung chung céc cép electron. Cac cép
electron nay phan b6 trong vung khéng gian gitra hai hat nhan nguyén tlr tao nén lién
két. Lién két cong hoa tri co tinh dinh huong khdng gian nén phan ttr co hinh dang
nhat dinh.

Céng thirc Lewis cho biét cau tao clia phan tr nhung khéng cho biét dang hinh hoc
cla phan tr. M6 hinh VSEPR (Valence Shell Electron Pair Repulsion) dugc sir dung
dé mé ta dang hinh hoc clia cac phéan tir dwa trén luc day gita cac cap electron
hoa tri.

“Cac cap electron hoa tri dwroc phan bd xung quanh nguyén i trung tam sao cho luc
day gilra chung la nhé nhat”.
Dé slr dung mé hinh VSEPR, céng thirc phan tr clia chat dwoc viét duoi dang AX,E,,,.
Trong do:

A: nguyén tl trung tam;

X: nguyén ttr lién két véi nguyén tir A; n la sé nguyén tur;

E: cap electron hoa tri chua lién két clia nguyén tlr A; m la s cap electron;

Néu nguyén tlr trung tam 1é moét electron thi electron dé van duoc tinh twong
dwong mét cap electron.

Vi du: Céng thirc phan tr clia methane viét theo mé hinh VSEPR la CH,.
Céng thirc phén ti&r clia ammonia viét theo mé hinh VSEPR la NH,E.
Céng thirc phan tir ctia nuéce viét theo mé hinh VSEPR la OH,E,.



2. Hinh dang mét sé phan tir va ion

a) Trwong hop AX, (véin =2, 3,4,...)

« V6in = 2 (AX;): Xung quanh nguyen tor trung tam A -~
khéng co cac cap electron chuwa lién két, chi co hai cap o
electron lién két ddy nhau, nén géc hoa tri I6n nhat M6 hinh phén ti AX
la 180°, r[ai cap electron Ii’én két c'mic;c phéan bo trén 2
duong thang, phan tr co cau truc thang. Vi du: BeH,,

BeCl,, CO,,...
« Voin =3 (AXz): Xung quanh nguyén tlr trung tam A co T
ba cap electron lién két day nhau, nén goéc hoa trj Ién
nhat 12 120°. Ba cap electron dugc phan bd trén mét 0,&\\0
phang huwdng ve ba dinh cua tam giac, phan ttr co cau
tric tam giac phang. Vi du: BF3, SOs,... Mb& hinh phén tir AX
« Voin = 4 (AXy): Xung quanh nguyén tl},trung tam A
co bon cap electron lién két day nhau d€ goéc hoa fri
[&n nhét\la ’109,5". BoOn cap electron du’o’c’phén bo ey
hwéng vé& bén dinh clia ti dién, phan 1t co cu truc tr Gé'*‘ﬂ
dién, tam t&r dién la nguyén ttr trung tam A. Vi du: CH,,
NHj, SO%", poi—,___ Mé hinh phan tir AX,

b) Dw doén dang hinh hoc cda mét sé tneéng hop AX E,.

Cac electron ddc than, cap electron chua lién két chiém
khéng gian 16n hon so va&i cap electron lién két, lam
giam goc lién két clia phan tlr. Cac nguyén tlr xung
quanh c6 dé &m dién |dn hon hut cap electron lién két
manh hon, lam giam goc lién két clia phan tir.

» Phan tr SO, Xung quanh nguyén tir trung tdm S co

mét cdp electron chua lién két (hinh bén), cong thirc
VSEPR cua SO, la AX,E. Do cap electron chura lién @
két chiém khoang khéng gian 16n hon so véi cac cap
SR Al OOJ}S%I-

electron lién két, twong tac day gilra cap electron chua @] 0]
lien két Ién hon twong tac day gira cac cap electron " -
lien két, nén goc lién két OSO thuc té bang 119, Sordb phén tr SO
nhd hon géc hoa tri theo |i thuyét (1200). Phan tlr cé
dang goc.

« Phéan t& NH5: Xung quanh nguyén tr trung tdm N cé
mét cdp electron chua lién két (hinh bén), céng thirc @
VSEPR ctua NH; 1a AX,E. Do cap electron chua lién N
két chiém khoang khéng gian I&n hon so v&i cac cép H \H

electron lién két, twong tac day gitra cép electron chuwa
lién két Ién hon twong tac day gitra cac cép electron So db phan tir NH
lien két, nén goc lién két HNH thuc té bang 1070, nhd

hon géc hoa tri theo li thuyét (109,5°). Phan tir ¢é dang

thap tam giac.



* Phan tor H,O: Xung quanh nguyén ttr trung tam O co
hai cap electron chua lién két, cong thirc VSEPR cla @

H,O la AX,E,. Do cé&p electron chua lién két chiém @O"'" 5
kr]oéng khéng gian I&n hon so véi cac cap electron lién L
két, twong tac day gitra cap electron chua lién két I6n H

hon twong tac day gira cac cap electron lién két, nén
goc lién két HOH thuc té bang 104,50, nhé hon géc hoa
tri theo li thuyét (109,5°). Phan ttr ¢6 dang goc.

So dé phén tir H,O

. Céng thtre cua PCl; theo mé hinh VSEPR la
A.AXs. B. AXE,. C. AX3E. D. AX,E.
6. Viét cong th,L'J’C ctia mét sb phan td sau theo mao hinh \{SEPR: CCly, H,S, CO,, SO5 va
PH,. Néu s cap electron hoa tri lién két va chua lién két trong méi phén ter.
7. Viét céng thirc theo m6 hinh VSEPR va cho biét dang hinh hoc ctia phan to OF,. Phan
t&r nay co phan cuc khéng?
8. Dang hinh hoc cuaion NHj Ia
At dién déu. B. thap tam giac. C. tam giac phang. D. dwong thang.

9. Du doan dang hinh hoc clia mét s0 phan tir sau: CO,, CS,, BF5, SCI-.

{))Su LAI HOA ORBITAL NGUYEN TU

1. Khai niém lai hoa orbital

Khi str dung sir xen phu cac orbital nguyén ttr tao thanh lién két hoa hoc, khéng giai
thich duwgc goc lién ket & mét so trwong hop. Vi du: Néu dwya vao sy xen phl cac
orbital 1s clia cac nguyén tir H voi cac orbital 2s va 2p cla nguyén tir C trong phan tir
CHy thi cac géc lién két ACH khéng hoan toan bang nhau. Nhung trong thuc té, goc
lién két HCH trong phan tir CH, d&u bang nhau (déu bing 109,5°).

Pé giai thich diéu nay, co thé sir dung khai niém “lai hoa orbital”. Cac orbital clia ciing
m6t nguyén tlr coé nang lwong gan nhau coé thé “t6 hop” véi nhau tao ra orbital moi
c6 hinh dang giéng nhau va cé nang luong bang nhau nhung dinh huéng khac nhau
trong khéng gian, goi la orbital lai hoa. Sé orbital lai hoa dugc hinh thanh bang tdng sé
orbital tham gia lai hoa.

Vi du: Ap dung lai hoa orbital @& giai thich goc lién két trong phan t&r CH,;:

Céu hinh electron hoa tri clia nguyén tor C: 2s22p2. M6t orbital 2s t6 hop v&i ba orbital
2p taorabon orbital lai hoa hoan toan giéng nhau, hwéng vé bon dinh cla tr dién deu.
Bon orbital lai hoa nay xen phu véi cac orbital 1s ciia bén nguyén tlr H, tao ra bon lién
két o (C — H), nén géc lién két HCH trong tir dién déu (c6 nguyén tlr C & tam) bang
109,5¢°.

MDD ESESYERIRRE

2s2 2p2 4A0 lai hoa sp?
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2. M6t sé trang thai lai hoa co ban

a) Lai hoa sp3
M6t AO s t6 hop vei ba AO p trong mét nguyén tlr tao ra bén AO lai hod sp3, huwéng vé
bon dinh clia mét tr dién déu ma tam cla hinh t& dién la hat nhan nguyén tlr dang xét.
Géc tao bdi hai truc ctia hai AO ké nhau la 109,50, Lai hoa sp3 con dugc goi la lai hoa
& dién.

Vi du: Phéan ttr nitrogen trifluoride NF 5.
CAu hinh electron hoa tri clia N: 2s22p3.
Trong nguyén tr N, mét AO 2s lai hoa véi ba AO 2p, tao ra bdn AO lai hoa sp3.

Lai hoa AO

NI T | —m - [T T T T
252 2p3 4A0 lai hoa sp?
Ba AO lai hoa sp? (chira electron déc than) ciia nguyén t&r N xen s

phl véi AO 2p clia ba nguyén tir fluorine, tao thanh ba lién két o, o
huéng vé ba dinh clia hinh ¢ dién. Nguyén tlr nitrogen con mét FI/('>\

AO lai hoé sp3 chtra mot cap electron chua lién két ndm hudng vé - 10275 °F
dinh con lai cua hinh & dién.

b) Lai hoa sp?

Mot AO s 16 hop vai hai AO p trong mét nguyén 1r, tao ra ba AO lai hoa sp2 huédng
vé ba dinh clia mét tam giac déu. Ba AO nay clng nam trong mét méat phang, géc
tao bdi hai truc cla hai AO ké nhau & 120°. Lai hoa sp2 con duoc goi la lai hoa tam
giac phang.




Vi du: Phéan tr boron trifluoride BF ;.
Céu hinh electron hoa tri clia B: 2s22p .
Trong nguyén tr B, mét AO 2s lai hoa véi hai AO 2p, tao ra ba AO lai hoa sp2.

F

R Lai hoa AO PN PN IS . 120°

-~
2s? 2pt 3AO lai hoa sp2 AO p khéng laihoa F F

Ba AO lai hoa sp2 ctia nguyén tir B xen phu vai ba AO 2p (chtra electron doc thén) cua
ba nguyén tu fluorine, tao thanh ba lién két o huéng vé ba dinh clia tam giac déu, giai
thich cho duw doan dang hinh hoc ctia phan tir BF; (dang AX;) theo mé hinh VSEPR.

Trong phan tlr BF; con cé mét lién két .

c) Lai hoa sp

M6t AO s t6 hop vai mdt AO p trong mét nguyén tir tao ra hai AO lai hoa sp, goc tao
bai hai AO lai hod la 180°. Lai hoa sp con duoc goi la lai hoa thang.

—adP— - &

Vi du: Phan tr beryllium fluoride BeF..
Céau hinh electron hoa tri clia Be; 2s2.
Trong nguyén t& Be, mét AO 2s 16 hop véi mét AO 2p, tao ra hai AO lai hoa sp.

N} Lai hoa AO 11

2s2 2po 2A0 laihoa sp 2AO0p khéng lai hoa

Hai AO lai hoé sp clia nguyén tir Be xen phu v6i hai AO p cla hai i
nguyén tir F tao thanh hai lién két ¢ hudng vé hai phia clia mét =\
duong thang, goc lién két [a 1809, giai thich cho dy doan dang hinh  F—£Be2 F
hoc cua phéan tir BeF, (dang AX,) theo mé hinh VSEPR.

Femco sigr

Nguyén tir carbon ¢6 thé cé ca ba trang thai lai hoa trén. Vi du:

Lai hoa sp? trong truong hop nguyén tir C c6 lién két don (CH;—CH5);
Lai hoa sp2 trong truong hop nguyén tir C c6 lién két déi (CH,=CH,);
Lai hoa sp trong truéng hop nguyén tir C c6 lién két ba (CH=CH).

11
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10. Cac nguyén tir carbon (1), (2), (3) trong hinh bén & nhirng H.C —C— C =Nz

S 3
trang thai lai hoa nao? M @ (3

11. Mo ta su tao thanh cac phan ttr sau theo khai niém lai hoa orbital.

a) Phan tr BeH.. b) Phan tir SO.. c) Phan tir NH;.

12. Cho cac phan tir NCls, SO, CO».

a) Nguyén tlr trung tam trong cac phan ti trén & trang thai lai hoa nao?
b) Phan tir nao khéng phan cuwe, phan tir nao phéan cwe? Vi sao?

e Cach viét cong thirc Lewis theo 4 budc: (1) xac dinh tdng sé electron hoa tri,

(2) vé khung phan tlr véi cac lién két don, (3) hoan thanh octet cho nguyén

tlr xung quanh va (4) str dung so electron hoa tri du (néu co6) clia nguyén tr

xung quanh dé hoan thanh octet cho nguyén tir trung tam.

St dung mé hinh VSEPR dé du doan dang hinh hoc ctia mét sé phan tir AX,

(n=2,3,4...)vaAX,E,(n=23vam=1, 2)

— AXs, AX3, AX,4 1an lugt cé hinh dang duéng thang, tam giac phdng va tir dién.

— SO, NH3, H,0 Ian Iuot co céng thirc VSEPR la AX,E, AXGE, AX,E,, va co
hinh dang twong trng 1a géc, thap tam giac, goc.

Cac orbital “té hop véi nhau” thanh cac orbital méi — orbital lai hoa.

— Lai hoa sp: mét orbital s 16 hop véi mot orbital p thanh hai orbital lai hoa sp
twong duong nhau, huéng vé hai phia ciia mét dwéng thang.

— Lai hoa sp2: mét orbital s t6 hop v6i hai orbital p thanh ba orbital lai hoa sp2
twong duong nhau, huwéng vé ba dinh ciia mét tam giac déu.

— Lai hoa sp® mét orbital s té hop véi ba orbital p thanh bélj orbital lai hoa sp?
twong duong nhau, huéng vé bon dinh cia mét t&r dién déu.

Van dung céng thirc phan tir theo mo hinh VSEPR dé dy doan dang hinh hoc va
van dung khai niém lai hoé orbital dé giai thich dang hinh hoc da du doan theo
cong thirc phéan tir theo mé hinh VSEPR.



PHAN UNG HAT NHAN

MUC TIEU

« Néu duoc so lwoc vé sy phéng xa tw nhién; l1ay duwoc vi du vé su
phéng xa tw nhién.

* Van dung dugc cac dinh luat bao toan s6 khdi va dién tich cho phan
trng hat nhan.

«  Néu duoc so lwgc vé sy phong xa nhan tao, phan trng hat nhan.

= NE&u duogc tng plung clia phép trng hat nhan phuc vu nghién ctru
khoa hoc, doi song va san xuat.

= Néu du’o’q tng dung dién hinh cua phan trng 'hat nhan: xac dinh
nién dai c6 vat, cac irng dung trong linh vire y t&, nang lvong.

&
Loai phén (ing nao lién quan dén phong xa duoc st dung dé chén doén va diéu tri bénh trong
[ y hoc, san xuat dién nang va xac dinh nién dai trong khao c6,...?

<0)PHAN UNG HAT NHAN
1. Khai niém
Phan (rng hat nhan la sy bién déi hat nhan nguyén tir
clia mét nguyén té hoé hoc nay thanh hat nhan nguyén

Deuterium Helium

ttr clia m6t nguyén té hoa hoc khac.

Trong cac phan (rng hoa hoc, chi co I6p vo electron
trong nguyén tir bj thay déi (thém vao, hoac bot di, hoac
dung chung electron véi nguyén tir khac,...), con hat
nhan nguyén tlr khéng thay d@di. Trong cac phan trng hat
nhan, thanh phan cla hat nhan nguyén ttr bj thay déi,
nguyén tb nay co thé bién thanh nguyén té khac.

Su khac biét quan trong gitta phan (rng hoa hoc va
phan trng hat nhan la sy bién déi nang lweng trong cac
phan tng hat nhan |&n hon nhiéu so véi cac phan tng
hoa hoc.

. Pinh luat bao toan sé khéi va bao toan dién tich

&

d

&
S

Tritium Ne utron
Hat nh_&n Hat nhan Hat nhan
banddu  trung gian  san phdm

Hinh 2.1. Mé hinh mé t3
mét phan ung hat nhadn

Trong phan &ng hat nhan, ca sé khéi va dién tich déu dugc bao toan.

Sau khi tach ra mét hat o. (hat nhan nguyén tlr helium, ki hiéu la éHe'), hat nhan nguyén
tlr ban dau bi giam di 2 don vi dién tich hat nhan va 4 don vi clia s6 khai. Vi du:



228Ra — %2Rn+ 4He (Phuwong trinh biéu dién nay duoc goi la phuong trinh
hat nhan)

Sau khi tach ramét hat 8 (_ 1e) hat nhan nguyén tir ban dau tang thém 1 don vj dién
tich hat nhan, s khéi khéng thay déi. Vi du:

239Np 239Pu e E]}e

(1) PHONG XA TU NHIEN

14

1. Tinh phéng xa ty nhién

Tinh phong xa tw nhién la kha nang tw phan ré cla hat nhan nguyén tlr, tao thanh hat
nhan nguyén t&r cla nguyén to khac, dong thoi phat ra birc xa khéng nhin thay.

. Thanh phén cua tia phéng xa

Phéng xa kiéu . (alpha) 1a si phan ré hat nhan phéng ra hat o.

Vi du: Hat nhan %5U phan ra, tao ra hat nhan 23Th va phéng ra hat a.
28U ——» Z3¥Th+ 3He

Phéng xa kieu B (beta) la si phan ré hat nhan phong ra hat .

Vi du: Hat nhan 22U phan r4, tao ra hat nhan %33Np va phéng ra hat g.
229, 29\p+ Y%

Phéng xa kiéu y (gamma). Sy phan rd hat nhan
theo kiéu phong xa o, B thwong kém theo cac © & —
hat y. Hat y khéng mang dién, chinh la photon c6 p e

ban chat cla birc xa dién tlr, clng ban chét véi &nh  y \AANANY
sang.

Céc tia o, B, ¥ c6 kha ndng dam xuyén va kha nang gay Gidy Aluminium - Lead

ion hoa khac nhau. Tia y co kha nang dam Xuyén lon Hinh 2.2. Mé ta kha ndng dam
nhat, tia o. co kha nang dam xuyén kém nhat, nhung xuyén clia cac tia phéng xa
kha nang ion hoa cla tia o. manh nhat, con kha néng qua gidy, aluminium va lead
gay ion hoé cla tia y kém nhét.

. D6 bén cua déng vi phéng xa va chu ki ban ra

Tbc d6 phan ra cua mét ddéng vi phong xa thudng dwoc biéu dién bang chu ki ban ra.
Chu ki ban ré clia mét déng vi phong xa la théi gian dé phan ré mét nira s6 nguyén tir
ban dau (hay mét nira lvong chat ban dau).

Vi du: Chu ki ban ré ctia déng vi phéng xa 3gSr la 28 ndm, nghta la néu ban dau cé

1,0 g 29Sr thi sau 28 ndm Iwong 33Sr chi con lai 0,5 g; sau 28 nam tiép theo chi con
0,25g.

Chu ki ban ré cang ngan, dong vi bj phan ra cang nhanh, déng vi cang kém bén. Chu
ki ban ra cang dai, dong vi bi phan ra cang cham, dong vi cang bén. Nhuw vay, chu ki
béan ra cla mét déng vi phong xa la thudc do dé bén twong déi ciia déng vi doé.



&

1. Hoan thanh cac phuong trinh hat nhan sau day:

gy —— 7 4 bl K —> 3ica + 2

2. Viét phuong trinh biéu dién sw phéng xa clia cac déng vi:

b) 237,

a)?2Ra — ? + a saNp — ? + «

c) s —— 2 % f diH— 2 2 p
3. Hat nhan 23% Th btrc xa lién tiép hai electron, tao ra mét déng vj uranium.

Viét phuong trinh biéu dién qua trinh do.

{11)) PHONG XA NHAN TAO
1. Tinh phéng xa nhan tao

Hién trong phong xa nhan tao dugc Iréne Joliot-Curie (Iren Quyri — con gai cia Marie
Curie) cung chong tim ranam 1934, khi ban pha hat nhan nguyén ttr boron, aluminium,
magnesium bang tia . phat ra tlr hat nhan nguyén ttr radium hodgc polonium.

Vidy: ZZAl+3He — > 2P+ In
Pdng vi ;0P diéu ché nhan tao bang cach trén khéng bén, tw phan ra phong xa theo
phwong trinh:

0, Bsi+ D6
O truong hop nay thoat ra hat positron (,{e ), cé khéi Ivong bang khdi Iong electron
va co dién tich bang +1.

Hién nay, bang cach nay cac nha khoa hoc d& diéu ché nhan tao dwoc rat nhiéu déng vi
phong xa clia hau hét cac nguyén té, bé sung thém nhitng 6 con tréng trong bang tuan
hoan.

2. Sw phan chia hat nhan va sy téng hop hat nhan

« Su phan chia hat nhan (phan hach hat nhan) la phan rng phan chia hat nhan nang
thanh hai hay nhiéu manh cé khéi lwong nhe hon.

Vi du: Khi ban phé béng neutron cham thi hat nhan 233U bi phan chia thanh hai manh:

U —3 [QSSU} — '&Ba+ 32Kr + 3)n +nang lvong

Khi mét mol uranium phan tng giai phéng mét nang luong khdng 16 & 21010 kJ,
c6 strc c6ng phéa twong dwong véi 20 000 tan thube nd TNT (trinitrotoluene), gép rét
nhiéu 1an so véi nang lbong toa ra tr mét phan (ng hoa hoc.

15
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&

Trung binh khi diing 1 hat neutron dé ban pha hat nhan 233U thi c6 3 neutron méi phat
ra. Cac neutron nay coé thé ban pha tiép dé phan chia hat nhan khac. Nhw thé, trong
nhitng diéu kién xac dinh, phan (rng phan chia 235U c6 thé tu duy tri va goi la phan
trng day chuyén. Néu lvong 235U du I16n va xay ra phan ng day chuyén thi sé cé6 mét
vu nd hat nhan, lam nhiét d6 tang Ién hang triéu °C.

Trong cac déng vi uranium chi 235U la cé kha nang phan (ng phan chia hat nhan
(nd hat nhan), nhung 235U chi chiém khoang 0,7% lwgng uranium tuw nhién, con lai la
23’3'U Péng vi 238U khéng cé kha nang phan chia hat nhan, nhung c6 kha nang héap
thu neutron tao ra %55 U. Sau thoi gian ngan, 55U tw phan ra thanh ddng vi plutonium
239Pu. Béng vi phong xa %33 Pucling cé kha nang phan chia hat nhan nhu 233U :

PPu+in —— [M}F’u} — 3y +18Cs +3\n +nang lvong

S téng hop hat nhén 1a phan tng gilra cac hat nhan nhe két hop véi nhau, tao thanh
hat nhan nang hon. Cac hat nhan tham gia phan (rng phai dwoc nung néng nén phan
trng nay con goi la phan tng nhiét hach.

Vi du: phan (rng tao nguén nang lueng cla Mat Troi:

4(]H) — 5 JHe+ 2(+?e) +nang luong

Phén trng tao thanh 1 mol helium giéi}phc’mg ranang luong la 2,5-109 kJ. Nhiét dé can
thiét cho phan trng xay ra la 1 triéu dén 10 triéu °C (nhiét d6 clia Mat Troi).

Trén Trai Déat, cac nha khoa hoc cb gang thure hién phan tng:
2D+ 2D — 3He+ in +2,9.108 kJ/mol

Pay la phan rng lam co s& cho bom khinh khi (bom hydrogen). Mét vu né bom
hydrogen c6 nhiét do dén hang chuc triéu °C.

o4 : . 14
4, O tang cao khi quyén, do tac dung cla neutron co trong tia vii tru, 7N phéan ra thanh
120 va proton. Viét phwong trinh cia phan tng hat nhan dé.

5. Hoan thanh cac phan trng hat nhan sau:

a) Mg+ ? —— ZNe + jHe b) ' WF+IH —— ? + jHe
c) 52Pu + JaNe —— 4(jn) + 2 d)H+ 2 ——2(3He)+ fn

6. Xét phan tng phan hach don gian sau: 25U + In —— 2/Te + X + 2(}}n).

X la hat nhdn nao sau day?

A Y B. 25 Zr. G2 Te. D.%g.



{T) NG DUNG CUA PONG VI PHONG XA VA PHAN UNG HAT NHAN
1. Trong y hoc

Xa tri la phurong phap str dung céc tia blrc xa ion hoa nhu: tia X, tiay cé néng lugng
cao, do la cac séng dién tr hodc cac hat nhu: electron, neutron, proton,... dé diéu fri

bénh ung thu.

Céu truc clia DNA bén trong gene clia cac dong, thure vat co thé thay ddi khi bj chiéu xa.

Déng vi phéng xa $2Co 1a ngudn phét xa y théng dung nhat. Céc tia y phat ra tr Co c6
kha nang xuyén sau nén burc xa vy dwoc dung dé chup anh, diéu tri cac khdi u & sau

trong co thé, ..

9Co+in —— %9Co, sau dod 59Co —— 5oNi+ Je ; E~ 1,25 MeV

Cac benh ung thu bén ngoal nhu ung thu da c6 thé diéu tri bang cac tia phéng xa phat
ra tr déng vi 15P hay 38Sr bang cach ap cac tui nhyra dung déng vi phong xa vao

viing bj tén thuong.

Dung déng vi phéng xa ‘231 dé chan doan va chira bénh budu cb.

2. Trong néng nghiép

S chiéu xa cé thé lam thay déi gene clia thuc vat tao nén nhitng dét bién va co thé
tao ra cac gibng mai. Sw chiéu xa lwong thwe, thuwe pham bang tia y phat ra tlr déng vi

29Co c6 tac dung diét khuan, bao quan lvong thure, thurc phdm lau dai hon.

3. Xac dinh nién dai cé vat biang ham lwong déng vi phdng xa

a) Xac dinh nién dai (tudj) cda cac di vat khdo cé bang dong vi 14C

Co s& dé xac dinh nién dai bang '{C la qua frinh tao thanh 'C xay ra déng thoi véi

qua trinh phan ra no:

UN+ in 2 3Mc ) Swaw MO LI SN, 9

Do su tao thanh va phan ra xay ra déng théi nén khi quyén luén chira mét lvong ‘gc
v6i ndng d6 khéng ddi dudi dang 14CO,. Luong 14CO, nay xam nhap vao cay cdi
théng qua su quang hop va tir cay céi chuyén sang déng vat. Khi d6, méi loai sinh vét

sbng déu c6 mot ham Iwong 'EC khéng déi.

Khi déng, thuc vat chét di, sw hap thu '¢C nglrng lai, nhwng swr phan ré ¢C van tiép
tuc, lam cho lvgng ‘gc giam theo thoi gian. So sanh ham lwgng 'gc chtra trong mét
mau vat khao cb véi ham luong 'aC trong mau vat twong tw & thoi hién tai la co6 thé

xac dinh dugc tudi ciia mau vat nghién ctru.

b) Xac dinh nién dai (tudi) cla dé trong dia chat bang dong vi 238U

Péng vi 23E’U la déng vi phéng xa tw nhién, sw phan ra d’ong vi nay cubi cung tao ra
déng vi bén la 235Pb . MAu @4 so khai chira 238U, con mAu d@a nghién ctru chira hén
hop 233U va 206Pb Dua vao fi 1€ clia 233U/%35Pb clia méu da nghién clru (xac dinh

béng phd khdi) co thé tinh dwoc thai gian ton tal clia mau da nghién clru.

17



4. St dung nang lwgng nguyén tir phuc vy cho lgi ich nhan loai

Dung cac déng vi %23Uva %5, Pulam nhién liéu trong cac 16 phan ting hat nhan dé san

xuét ra dién (nha may dién nguyén tir) va chay cac tau pha bang, ...

131, 239

7. Hay néu nhirng trng dung quan trong clia cac déng vi sau: S?Co, ?gP, s3l, “gaPu.

8. Bong vi phong xa plutonium (%32 Pu) co kha nang phan hach hat nhén dé giai phong ra
mét nang lweng cuc lon va dugc sir dung trong nha may dién nguyén tir dé san xuat
ra dién. Dong vi ’5,Pu co thé phan ra theo ba cach: (1) Nhan 1 electron; (2) birc xa
1 positron; (3) bire xa 1 hat a.

Hay viét phwong trinh cho méi truong hop d6.

 Phan (*ng hat nhén I sy bién d6i hat nhan nguyén t& cia mét nguyén t6 hoa
hoc thanh hat nhan nguyén tlr cla nguyén t6 hoa hoc khac.

— Su khac biét gitva phan (rng hat nhan véi phan (ing hoa hoc la trong phan tng
hat nhan, hat nhan nguyén ttr da bi thay ddéi (dan dén thay dbi nguyén to) va
sir bien doi nang lwgng vo cung Ién.

— Phuong trinh biéu dién phan ¢ng hat nhan goi la phwong trinh hat nhan.

« Trong phan tng hat nhan, téng dién tich hat nhan va tong s6 khéi cla cac
nguyén tlr trudc phan (rng bang tong dién tich hat nhan va tong s6 khai cla
cac nguyén ttr thu duoc sau phan ung.

e Sy phoéng xa tw nhién la kha nang phan réa hat nhan nguyén tlr nay thanh hat
nhan cua nguyén tlr khac kem theo su phat ra blrc xa khéng nhin thay (hat
a, hat B va tia y). Chu ki ban huy cho biét 6 bén cua déng vi phong xa.

¢ S phéng xa nhéan tao la phén wng gitra hat nhan nguyén t&r véi cac hat (a,
3, neutron,...) tao ra cac dong vi phong xa mai.

e Pbng vi phéng xa va phan trng hat nhan dwoc tng dung trong nhiéu Iinh vuc
nhwy hoc, néng nghiép, nang Iwgng, xac dinh nién dai co vat,...

Van dung kién thirc vé phong xa tw nhién va phan Gng hat nhan dé hiéu tng
dung clia cac hién twgng do trong mot sé linh virc: y té (chan doan va diéu trj ung
thu, xa tri,...), néng nghiép (tao gibng maéi, bao quan hoa qua,...), nang lugng
(dién nguyeén tir,...) va khao cd (xac dinh nién dai cd vat,...).



NANG LUONG HOAT HOA
CUA PHAN UNG HOA HOC

MUC TIEU

Trinh béy{ du’gc khai niém nang lweng hoat hoa (theo khia canh anh
huwéng dén toc dé phan rng).

Néu duoc anh huéng clia nang lwgng hoat hoa va nhiét dé toi
Ea

téc d6 phan ting théng qua phuwong trinh Arrhenius: k = A .e RT

Giai thich dwoc vai tro clia chét xtic tac.

L
Hydrogen va oxygen khéng phan (g voi nhau & nhiét dé thuong, ,nhu’ng khi dira mét f( bot
pfaﬁnfum’ (Pt) vao hén hcpp hai khi do, phan (rng xay ra ngay tuc khac, tao thanh nudc. Yéu tdé
nao quyét dinh su thay doi do?

((»Nins LUONG HOAT HOA
1. Khai niém nang lwgng hoat hoa
N&ng Irgng hoat hoé (E,) la néng Iwong téi thiéu ma cac chat phan Ung can co dé
phan trng hoa hoc c6 thé xay ra.
Pé phan (rng hoa hoc xay ra thi cac phan tir chat phan (ng phéi va cham vao nhau,
nhung khéng phai moi va cham déu gay ra phan trng, ma chi nhitng va cham co hiéu
qua mai gay ra phan trng. Cac va cham coé hiéu qua thuong xay ra gilra cac phéan tr
co nang lugng du Ién (phan tr hoat déng), @6 la nang lvgng du so vai nang lugng
trung binh clia tat c& cac phan .
N&ng lwong hoat hoa cang 16n, sé phan tr hoat ddng cang it, sé va cham cé hiéu qua
cang nho, dan dén téc d6 phan rng cang nhé va nguoc lai nang lkong hoat hoa cang
nho, tbc d6 phan trng cang 1én.
2. Anh hwéng cia nang lwgng hoat hoa va nhiét do téi téc d6 phan trng
Méi lién hé gilra nhiét @, nang lweng hoat hoa véi hang sé tée dé phan trng duoc biéu
thi trong phuwong trinh kinh nghiém Arrhenius (A-re-ni-ut):
Ea
k=A.eRT

Trong d6: Ala hang sb dac trung cho méi phan tng

e=2,7183;

R 1a hang s khi li twéng (R = 8,314 J/(mol -K));

T la nhiét d6 (theo thang Kelvin),

E, la nang lvong hoat hoa, don vi Jimal.
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Khi E, cang Ion thi k cang nho, tbc d6 phan ting cang nho.

Tai nhiét do T, va T, tuvong ng véi hang sé tée dd kT va kT phuong trinh Arrhenius
duoc viét nhu sau:

Vi du: Voi phan tng c6 nang lwong hoat hoa E, = 70 kdJ/mol, khi tang nhigt do tu
300 K dén 400 K, téc d6 phan trng sé thay d6i nhu thé nao?

L&i gidi:

k 3 k
i 70-10 (1 _1]3i=1115
kT1 8,314 (300 400 I'(-|-1

Nhu vay khi nhiét @6 tang tir 300 K dén 400 K thi téc @6 phan tng téng 1115 1an.

1. Cho phan Lrng 2NOCI(g) — 2N0(g) + Cl5(g), nang lwong hoat hoa cua phan Lrng la
100 kJ/mol. O 350 K, hang sé téc do ciia phan rngla 8:10-6 Li(mol -s). Tinh hang sé téc
dd phan trng & 400 K.

2 Tinh,néng lwgng hoat hoa cf{a mot phan trng biét rang khi nhiét dé tang tlr 300K 1&n 310K
thi tdc dd phan wrng tang 3 1an.

3. Thucnghiém cho biét phan tng: 2N ,05(g)— 4NO5(g) + O(g) & 45 °C co hang s6 tdc dd
phan (rng la 8,17 -10-3s-1; E, = 103,5 kd /mol. Tinh hang s6 téc dd phan (tng tai 65 °C.

(D) cHAT xuc TAc

20

1.

Khai niém chét xuc tac
Chét xUc tac la chét 1am tang téc d6 phan trng nhung khéng bi bién ddi vé chat va
lvong sau phan &ng.
Vi du 1: H6n hop bét aluminium va iodine & nhiét d6 thuwdng khéng cé phan trng xay
ra,’nhu’ng khi cho thém mét it nu’q’c lam xuc tac, phan (rng xay ra manh Ijét, tao hop
chat aluminium iodide. Nudc la chat xuc tac, khéng cung trang thai véi chat phan trng
nén thudc loai xuc tac di the.

2Al(s) + 3l5(s) == 2All4(s)

Vi du 2: Khi dun néng SO, vGi oxygen c6 mathoén hop (NO + NO,), thu dugc SO,. Cac
khi NO, NO, la chét xuc tac c6 clng trang thai véi chéat phan (ng nén thudc loai xuc
tac dong thé.

H,O

NO + NO,, to
2S0,(g) + O5(g) —————> 2S04(9)



2. Dac diém cua chéat xuc tac

« Chét xuc taclam giam nang lveng hoat hoa clia phan trng.
Hinh 3.1 cho thay xuc tac lam phan trng xay ra theo nhiéu giai doan, méi giai doan déu
c6 hang lwong hoat hoa thap hon nang Ivong hoat hoa clia phan trng khi khéng cé xtc
tac, do do lam tang téc d6 phan ung.

E, ctda phdn ung
khéng co xuc tac

E, (budc 2) clia
phan trng co xtic tac

Nang luong

Chéat dau  Ea (buoe
cua phan trng AH
co xuc tac j
Sén pham

Y

Tién trinh phan ung

Hinh 3.1. Anh hwéng cta xuc téc dén ning luong hoat hoa

« Chét xuc tac lam tang téc d6 phan tng va khong lam thay déi chiéu cla phan tng
hoa hoc.

« Chét xuc tac co tinh chon loc, méi chét xuc tac thuéeng chi cé tac dung déi véi phan
rng nay ma khoéng coé tac dung voi phan trng khac.
Vi du: Enzyme xuc tac cho qua trinh 1€n men dudng thanh acid lactic khéng lam xuc
tac duwgc cho qua trinh Ién men dwong thanh ethanol.

Enzyme ureaza xuc tac cho qua trinh thuy phan urea:
CO(NH, ), +H,0 —— CO, + 2NHj4

nhung khéng xuc tac cho sy thuy phan cac dan xuét thé cla urea.

3. Vai tro cua chét xuc tac

« Chét xuc tac dugc str dung lam tang téc dé cac phan ing hoa hoc trong san xuét céng
nghiép. Vi du: platinium (Pt), vanadium pentoxide (V,05) dugc str dung trong qua trinh
oxi hoa SO, thanh SO, dé san xuét sulfuric acid; bét iron (Fe) duoc hoat hoa la xuic tac
cho qua trinh téng hgp ammonia (NH5) tir nitrogen va hydrogen; platinium (Pt) dung
lam chét xdc tac cho qua trinh oxi hoa ammonia (NH,) thanh nitrogen oxide (NO) dé
san xuat nitric acid.

« Quy trinh s&n xuét co thé dugc cai tién bang cach Iua chon cac chéat xuc tac thich hop.
So @6 dwdoi day cho théy tir nguyén liéu ethanol, tuy thudc vao chét xuc tac dugc chon
va diéu kién phan (rng sé thu dugc cac san pham khac nhau.
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CH3CHO CH,=CH,

™ Zn0O, Cry03, 450°C
CH2=CH_CH=C H2

Vé mat dinh lugng, cd thé thay vai tré cla chéat xuc tac khi ap dung phuong trinh
Arrhenius cho hai trwéng hop coé va khéng cé xuc tac cla cung mét phan rng.

C,oHs0OH

H,S0, dac, 1400(/
(C2Hs)20 =

Ki hiéu hang sé téc d6 clia phan tring khéng cé xuc tac la k, va phan trng co xuc tac
la ky. Theo phwong trinh Arrhenius:
&
k,=A-e RT
B
va k,=A.e RT

Vi du: Gia thiét mét phan trng xay ra & 600 K, khi c6 xuc tac nang lugng hoat hoa giam
so v&i khi khéng c6 xuc tac la 41 900 J/mol.

K (EgE3)  AE
Tiso. X=e RT =pgRT
kO
41900

_ g8314-600 _ .84 _ 4 aa5

Nhu vay, téc d6 phan ting co xuc tac (k, ) Ién hon 4 445 1an tée d6 phan ting khéng cé xdc
tac (ko).

. Sy suy giam tang ozone va 16 thiing tang ozone (O3) da gay ra méi lo ngai vé viéc gia
té‘ng nguy co ung thu da, chay nang, mu mét'vé duc thuy tiqh thé,... Tang ozone hap thl;J
hau hét cac tia cuc tim (UV) co hai cho sy séng trén Trai Bat. Cac phan tir ozone co thé
bi pha huy theo hai giai doan:

Cl+ 03— CIO + O,
va ClIO + 03— Cl + 20,
Chét xuc tac trong cac qua trinh nay la chat nao?

5. Mét phan irng xay ra & 500 °C, nang lwvong hoat hoa ciia phan trng khi khéng cd xtc tac

va khi co xuctécllénrluo’t la 55,4 kJ /mol va 13,5 kJ /mol. Chirng minh rang chét xtc tac
co anh hudng dén téc do phan tng.



EMPAHOC

N&ng lwong hoat hod (E,) la nang lueng téi thiéu ma cac chat phan (ng cén
c6 dé phan ng hoa hoc xay ra duoc.

_E
Theo phuwong trinh Arrhenius: k = A.e ™, khi E, giam hodc T téng thi k téng
nén téc dé phan tng tang.

Chét xuc tac la chat 1am thay déi téc d6 phan ting nhung khéng bi bién doi
vé chat va lugng sau phan rng.

Vai tré clia chéat xuc tac:
— Lam giam nang lwong hoat hoa nén lam tang téc dé phan tng.

— Cob tinh chon loc.

EM CO THE

Van dung khai niém nang luvong hoat hoa dé giai thich val tro clia xuc tac trong
moét s6 qua trinh tw nhién nhu: tiéu hoa thirc @n trong co thé ngudi, déng vét,... va
mot sé qué trinh san xuét: sulfuric acid, acetic acid, ruou, bia,...




ENTROPY VA BIEN THIEN
NANG LUONG TU DO GIBBS

MUC TIEU
Néu dwoc khai niém vé entropy.

Néu dwoc y nghia clia dau va tri s6 clia bién thién nang luong tw do
Gibbs (A,G0).

Tinh duwoc AGe tir bang cho san cac gia tri AH° va S° cua
cac chat.

9-

I Dua vao dai luong nao dé du doan phan tmg hoa hoc co thé xdy ra duoc hay khéng?

@ ENTROPY

1.
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Entropy va mirc d6 mét trat tw trong hé vi moé

Entropy (ki hiéu |a S)la thuwée do mic d6 hén loan (mét trat tw) clia hé chira sb lwong
I&n hat nhu nguyén tle, phéan tlr hodc ion. Entropy gan véi dé tu do trong chuyén déng
cla cac phan tlr, @6 tw do chuyén ddng cang cao thi entropy cang Ién. Déi véi mét
chét, entropy & thé khi I&n hon & thé 1dng, & thé 16ng I16h hon & thé ran. Khi chuyén
chat tir thé khi sang thé 1dng va sang thé ran, murc d6 tw do chuyén déng giam (ca vé
tbc @6 va hudng chuyén dong) nén entropy giam. Nguec lai khi chat rén néng chay
(hay théng hoa) va khi chat 16ng séi (bay hoi), chuyén déng hén loan clia cac hat tang,
lam tang entropy cta hon hop.

Ngu &i ta quy wéc mét chat ran li twdng & do khéng tuyét déi (0 K) cd entropy béng 0.

Nguoi ta da xac dinh dugc entropy cho cac chéat théng dung & diéu kién chuén:
298 Kva 1 bar, dugc ki hiéu S5q, (don vi thuong la J-mol-1-K-1) (xem Bang 4.1).

Bién thién entropy trong phan trng hoa hoc
Khi phan trng hoé hoc xay ra, bién thién entropy clia phan trng duoc tinh bang téng
entropy cla cac chat san pham phan (ng (viét tat 1a sp) trir di tong entropy clia cac
chat tham gia phan trng (viét tat 1a cd).

AS = 2S(sp) — =S(cd)
O diéu kién chuén (298 K, 1 bar): A,SSg =X S59g(sp) — X SSs (cd)
Cac phan trng hoa hoclam téng sé mol khi thuéng co bién thién entropy dwong (AS > 0),
céc phan trng lam giam sé mol khi thuéng cé bién thién entropy am (AS < 0), cac phan
trng hoa hoc khéng lam thay déi s6 mol khi hodc phan ng khéng co chét khi sé co
bién thién entropy nhd.



Vi du 1: Phan trng khir:
CO,(g) + C(graphite) — 2CO(g)
T 1 mol khi CO, tao ra 2 mol khi CO, nén sé moal khi téng.
A SSg = (2-197,54) — (213,68 + 5,74)
= 175,66 (J/K).
Vi du 2: Phan (rng oxi hoa:
2H5(g) + Ox(g9) — 2H,0(g)
Tir 3 mol khi (H, + O5) tao ra 2 mol khi H, nén sé mol khi giam.
A SSeg = (2-188,72) — (2-130,52 + 205,04)
= —88,64 (J/K).
Vidu 3: C(graphite) + O5(g) — COx(g).
T 1 mol khi O, tao ra 1 mol khi CO,, nén sé mol khi khéng dbi.
NS5 = 213,68 — (205,04 + 5,74)
= 2,90 (J/K).

1. Day nao dudi day cac chéat sap xé&p theo chiéu tang gia tri entropy chuan?
A. CO,4(s) < CO,() < CO,(g).
B. CO,(g) < CO,(/) < CO4(s).
C. COy(s) < CO4(g) < CO(J).
D. CO5(g) < CO4(s) < CO()).
2. Phan ung nao duoi day xay ra kem theo su giam entropy?
A. N(g) + O5(g) —> 2NO(g).
B. N;O4(9) — 2NO4(g).
C.2C0O(g) — C(s) + CO,(9).
D. 2HCl(aq) + Fe(s) — FeClx(aq) + Hy(g).
3. Bién thién entropy chudn clia phan trng nao duéi day cé gia tri dwong?
A. Ag*(aq) + Br-(aq) — AgBr(s).
B. 2CHg(g) + 305(g) —> 4C04(g) + BH,0()).
C. Na(g) + 2H3(g) —> NzH4().
D. 2H,04() — 2H,0(/) + O4(9).
4. Dwa vao dir liéu & Bang 4.1, tinh bién thién entropy chuan clia cac phan tng:
a) 4Fe(s) + 305(9) — 2Fe,05(s)

b) S0,(g)+ 30,(g) ——> SO4(g)
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Trong tw nhién, cac qua trinh tuw dién bién xay ra theo xu huéng: lam giam enthalpy
(AH < 0), lam téng entropy (AS > 0). Khi xét qua trinh hoa hoc co tuw xay ra hay khéng
phai xét déng thoi ca bién thién enthalpy va bién thién entropy, théng qua bién thién
nang long Gibbs (AG) (& nhiét d6 va ap suéat khéng di).

AGY = AHS —T-ASS
Trong d6: A,H? 1 bién thién enthalpy chuén clia phan (rng & nhiét dé T;
A,S? 1a bién thién entropy chuan clia phan ing & nhiét 4o T;
T la nhiét d6 tai d6 xay ra phan trng (theo thang Kelvin);
AG? la bién thién nang lugng tw do Gibbs chuén clia phan (rng & nhiét do T.

Dwa vao A,G7 co thé dy doan hodc giai thich dwgc chiéu hwéng clia mét phan tng
hoa hoc ¢ nhiét d6 T:

A,G$ < 0 phan rng sé ty xay ra, gia ti A,G; cang am, phan rng cang dé xay ra.
A,G$ = 0 phan (rng dat trang thai can bang.
A,G: > 0 phan (rng khéng tu xay ra.

Bang 4.1. Gia tri entropy chuén va enthalpy hinh thanh chudn cta mét sé chét(”)

Chét | S240(JiMoHK) | AHSog (kiimol)|  Chét | 8%, (J/MOHK) |AH s (kumol)
C(graphite) 57 - H2(g) 130,6 -
CO(g) 197,5 -110,5 H,0(g) 188,7 -241,8
CO4(9) 213,7 —-3935 NO(g) 20,7 90,3
CaO(s) 38,2 -635,1 NO»(g) 239,9 33,2
CaCO4(s) 92,9 —1206,9 N0 4(9) 304,3 92
Fe(s) 27,3 - O4(g) 205,0 -
Fe,04(s) 87,4 —8255 S(g) 168,0 279,0
KCI(s) 82,6 —436,7 SO4(9) 2481 —296,8
KCIOs(s) 1431 -397,7 S04(9) 256,7 -396,0

Vi du 1: Phan tng CaCO3(s)t—°> CaO(s) + CO,(g) ¢ 298 Kva 1 bar
COAHSgs =— (635,1+3935)— (- 1206,9) = 178,3 (kJ)

Va AS g = (213,7 +38,2) — 92,9 = 159,0 (J/K)

nén A.Gjes = 178,3 — (298.0,1509) ~ 130,9 (kJ) > 0

Nhu vay, & diéu kién chuén (25 oC, 1 bar), CaCO, khéng bi phan huy.

)

Nguén: Silberberg, Martin. (2018). Chemistry: the molecular nature of matter and change with
advanced topics. McGraw-Hill Education.



Vi du 2: Phan trng 2NO(g) + O5(g) —— 2NO,(g) ¢ 298K va 1 bar.
CO AHS9s= (2-33,2) - 0—(2.90,3) = —114,2 kJ
va AS 50s = (2-239,9) — (2-210,7) — (205,0) = —146,6 (J/K)
nén AG g = —114 200 — (-146,6 . 298)
= —70513,2 J =~ =70,5 kJ = Phan (rng tw xay ra & 298K.

@ 5. Phan trng phan huy clia potassium chlorate:
KCIO4(s) —> KCI(s) + %Oz(g)
Dwa vao cac gia trj clia AH g5, S5 & Bang 4.1 @€ tinh toan va cho biét & diéu kién
chudn phan tng c6 kha nang tu xay ra khéng?
6. Dua vao cac giatri cua A_,HEQB, S-_gga & Bang 4.1, hay cho biét cé thé dung C (graphite)
dé khir Fe 04 thanh Fe & diéu kién chuan theo phuong trinh sau duwoc khéng?
3C(graphite) + 2Fe,04(s) —> 4Fe(s) + 3CO,(g)

EMPAHOC

o Entropy (S) la thwdc do mirc @6 hdn loan (mat trat tw) cla he chira sb lvong
|&n hat nhw nguyén ttr, phan tir hodc ion. B tw do chuyén déng cla cac hat
cang I&n thi entropy cang cao.

Bién thién entropy trong phan &rng hoa hoc:
ASe = ZSo(sp) — 2So(cd)
Bién thién nang lwvong tw do Gibbs: AG= AHY — TAST.
Y nghia clia d&u va tri sb bién thién A GS:
- AG? <0 = Phan trng tw xay ra.
— AG$ =0 = Phéan (rng dat trang théi c&n bang.
— A,G? >0 = Phan &rng khéng tu xay ra.

EM CO THE

Xac dinh dwoc A,Ghgs tir cac gid tri SSes vVa AfH 595 VA SUY ra xu hudng tu xay ra
cla cac phan rng hoa hoc.
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CHUYEN PE

MUC TIEU

« Néu dwoc khai niém, déc diém cha phan (rng chay va mét sé vi du
vé sir chay mét sé chat vé co, hitu co.

« Néu duoc diéu kién can va du dé phan tng chay xay ra.

* N&u duoc khai niém, dac diém co ban cta phan trng nd, phan ung
no vat li, phan trng n6 hoa hoc.

» Trinh bay duoc khai niém vé “né bui”.

« Trinh bay duoc nhitng san pham déc hai thwong sinh ra trong cac
phan &rng chay va tac hai cua chung véi con nguroi.

Phén ung chdy, né xay ra phd bién trong tu nhién, doi séng va san xuét. Dua vao déc tinh cla
vét liéu, con nguoi co thé diéu khién qua trinh chay, né xay ra dung muc dich, an toan. Nguoc
lai, mét vu chady, nb bat ngo, ngoai tdm kiém soat c6 thé gy thiét hai lon vé nguoi va tai san.
Vay, phan tmg chay, né Ia gi? Chung xdy ra khi héi tu di céc yéu té nao?

@) PHAN UNG CHAY
1. Khai niém
Phan (rng chay la phan (rng oxi hoa - khtr co toa nhiét va phat sang.
Xét vé ban chét, chay la phan &ng hoa hoc gilra cac chat chay véi oxygen cé trong

khéng khi hoac voi moét phét oxi hoa khac kem theo su toa nhiét va phat séang. Phan
tng chay clia mét s6 chat vé co va hiru co dugc liét ké & Bang 5.1.

Bang 5.1. Phan ung chay ctia mét sé chat vé co va hiru co

Chét chay Phan trng hoa hoc
Than da c+0, 5 co,
Xang 2CgH4g + 250, 125 16CO, + 18H,0
Dau diesel 2C14H30 + 430, 125 28C0O, + 30H,0
Magnesium 2Mg + CO, 125 2MgO +C
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. Pac diém

Phan (tng chay luén xay ra véi ba dau hiéu dac treng la
(1) co6 xay ra phan ng hoa hoc, (2) cé toa nhiét va
(3) c6 phat sang.

Khi dét chay, mét chuédi cac phan trng hoa hoc xay ra néi
tiép nhau va nhiét dé ngon Ira dwoc duy tri boi chinh
nhiét toa ra tir phan tng chay. Su chay sé tiép dién néu
van con nhién liéu va c6 hguon cung cap oxygen lién tuc.

Khi chay, do qua trinh déi lvu, san pham chay nhw khi,
tro, bui bay ra, déng thoi oxygen xam nhap vao dé ngon
ICra tiép tuc chay.

. Diéu kién can va du dé phan rng chay xay ra

Pé phan (ng chay xay ra can c6 du ba yéu tb:
chat chay, chat oxi hoa va nguén nhiét. Trong do6, chat
chay va chét oxi hoa dong vai tré chat phan (ng, con
ngudn nhiét cung cap nang lwong ban dau cho phan tng
chay xay ra. Néu thiéu mét frong cac yéu t6 nay thi phan
trng chay sé khéng xay ra.

Ba yéu t6 trong tam giac chay bao gom:

Chét chédy: 1a chét co thé chay duoc, dién hinh la nhién
liéu. Chét chay co thé tén tai & ba thé: thé ran (than, gé, tre,
ntra, nhya, cao su,...), thé Iéng (xéng, dau, alcohoal,...),
thé khi (khi thién nhién, khi gas, hydrogen, acetylene,...).

Chét oxi hod: la chét gay chay, thudng la oxygen.
Oxygen chiém khoang 21% thé tich khéng khi va
tham gia vao hau hét cac phan ung chay trong tu
nhién. Mét sb chét khac cling cd thé déng vai tro 1a
chat oxi hoa nhu mudi nitrate, mudi chlorate. Trong
mét sb truong hop ddc biét, chét oxi hoa la nuwdc,
hoi nudc, khi carbon dioxide.

Nguon nhiét: cung cap nhiét hoac gay bat Ilra nhu tan
thudc la do, han xi, chap dién, ma sat, sw dot nong, tiép
xuc nhiét, ...

Vi du: mét dam chay than cé thé xay ra khi cé than (chét
chay), oxygen khéng khi (chat oxi hoa) va c6 mét lvgng
nhiét dwgc cung cap ban dau.

Tuy nhién, @am chay chi xuéat hién khi cé thém ba diéu
kién au:

Hinh 5.1. Bét chay than cii

CHAT CHAY

Hinh 5.2. Tam giac chay —
ba diéu kién can dé dam
chay xay ra

a) Biéu tuong chét chady

.

b) Biéu tuong chat oxi hod
Hinh 5.3. Mét sé biéu tuong
str dung trong phong chay,
chira chay

Nong dé oxygen trong khéng khi phai I6n hon 14% thé tich (ngoai trir @éi véi maét sé

chat chay gay nd manh nhw hydrogen, methane, acetylene, ..

)

Nguon nhiét phai i dua hén hop chay dén nhiét do bat Itra clia chat chay.
Thoi gian tiép xuc cla chéat chay, chat oxi hoa va ngudn nhiét du lau dé chét chay

bét Ira.
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4. San pham chay

San pham clia qua trinh chay phu thudc vao ban chat cla chat chay, chat oxi hoa va
dac diém qua trinh chay hoan toan hay khéng hoan toan.

+ Qua trinh chay hoan toan: Néu du hoac thira oxygen thi qua trinh chay thuéng xay ra
hoan toan, cac nguyén t6 hoa hoc trong chét chay dugc chuyén hoa thanh céc san
pham bén va khéng con kha nang chay tiép.

« Qua trinh chay khong hoan toan: Néu thiéu oxygen hozc nong 6 oxygen thap thi qua
trinh chay s& xay ra khéng hoan toan. Khi do, san pham chay van con chira cac san
pham déc hai va con c6 kha nang chay tiép nhu hoi nhién liéu, mudi than, carbon
monooxide, ...

Cac san phérp qua trinh chay thuong gay 6 nhiém méi trwdng dat, nwdce, khéng khi va
anh huong xau dén strc khoé con ngudi (Bang 5.2).

Bang 5.2. Tac hai cia mét sé san pham chay dén surc khoé va méi trréng

San pham Tac hai

Khéng khi chira nhiéu CO, sé gian tiép gay thiéu oxygen cho qua trinh hé hap,
gdy hén mé, bai ndo (Vi du: dun bép than trong phong kin, lam viéc gan lo
5]e nung voi thi céng dang hoat déng,...).

COsla nggyén nhan chinh lam tang hiéu trng nha kinh, gay hién twgng néng
[&én toan cau.

CO c6 kha nang két hop voi hemoglobin trong héng céu, lam giam kha nang
CcO vé‘}n chuyén O,. Con nguoi sé bi bat tinh,sau vai gidy va tir vong sau vai phut
néu hit thé khéng khi cé chira 1,28% thé tich [a khi CO.

SO, & néng d6 thap co thé gay co thit phé quan, & ndng d6 cao gay viém
niém mac duong hd hap, anh hudng dén chire nang cua phdi.

SO ; ; ;
2 SO, la nguyén nhan qhinh gay mua acid, co thé lam chét cay coi, an mon cac
cong trinh Kkién truc bang da va kim loai.
Hit tho khang khi chira nhiéu NO, gdy ton thuong niém mac phdi, anh huéng
e dén chire nang cda phdi, mat, mii, hong.
: NO, va cac oxide clia nitrogen la tac nhan gay mua acid, gay thing tang
ozone.
i HCI gay nglra da, ho, chay nwéc mat. Néu bj nhiém néing cé thé dau dau hodc

gay tén thuong phdi.

Khéi, bui min, b6 hong khi xdm nhap vao phéi sé dan dén cac bénh vé hé hap.
Bén canh do, khai, bui min, b6 héng con co thé gay ra cac bénh & mat, da, tim
mach,... Bui min cling la mét trong cac tac nhan gay ung thuw.

Khéi‘, bui min,
bé héng
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1. Trinh bay khai niém va cac didc diém co ban cla phan trng chay.

2. Tin,h nang suat toa nhiét cﬂalmt_‘)t loai than da theo don vi kJ!kg,, biét than qa chira 84%
khdi lvong carbon va gia thiét toan bd nhiét Ilwvgng toa ra khi dét than da déu sinh ra tir
phan trng:

C(s) + O5(g) —> CO5(9) AH® = =394 kJ/mol

3. Thanté ong hién van dwgc mot sc":,no=i st dung dé dun nau. Mot vién than té ong nang

1200 g cé chura 40% carbon vé khai lgng.

a) Tinh s6 mol carbon cé trong mét vién than té ong.

b) Tinh thé tich khi CO, tao ra & diéu kién chuan khi dét chay hoan toan vién than trén.
Ta’i sao hién nay cac nhién liéu hoa thach dwegc khuyén cao han ché sir dung trén toan
the gioi?

c) Tai sao dun bép than té ong trong phong ngtl dé& suéi am co thé gay hén mé, bai ndo?

4. Mét loai gas dung lam nhién liéu dun ndu co thanh phan chinh gém C;Hg va C,H ., theo
ti € mol twong tng 1a 2 : 3.

a) Tinh phan tram thé tich méi alkane trén trong khi gas.
b) Tinh phan ttr khéi trung binh cla khi gas. Khi gas n;ng hon khéng khi bao nhiéu l1an?
Tai sao sau khi hoi gas ro ri sé tich ty & nhitng noi thap trén mat dat?

(1) PHAN UNG NG
1. Khai niém
Phan (ng nd Ia phan &ng xay ra véi toc d6 rat nhanh, manh, toa nhiéu nhiét va anh
sang, gay ra su tang thé tich dét ngdt, tao ra tieng nd manh.

Vi du: cac vu nd do thube nd, bom, min, dan phao c& Ién, boc pha, thuy 16i, xang dau,
binh gas, tram dién.

Vé ban chat, mét vu nd la sw giai phéng nang luong
doét ngdt, toa ra méi trwdng xung quanh, tao thanh séng
am, goi la séng nb ho&c séng xung kich. Mét vu né
thuwdng gay thiét hai bdi am thanh Ién, nhiét lbvgng, anh
sang va séng nd.

Séng né |a séng phat ra tir tam vu né, lan truyén ra moi
trudng xung quanh véi mot ap suét rat cao. Séng nd
gay ra cac chan thuong do cac manh v& va do ap luc
|&n tac dong 1€n co thé, dac biét trong maéi trrdng nuéc

va khéng khi. Séng né sinh ra tir cac v nd hat nhan cé Hinh 5.4. M&t vu né
strc tan pha khung khiép nhat. bom hat nhén
2. Pac diém

Phan trng nd cé cac dac diém sau:

- Téc @6 phan tng nhanh: Phan tng xay ra rat nhanh trong khoang thoi gian rat ngan.
Pay |a dac diém khac biét so véi phan (ring chay va phan (ng hoa hoc théng thuong.

« Toa nhiéu nhiét: Sy toa nhiét manh I1a diéu kién dé duy tri phan ing nd. Phan tng
toa cang nhieu nhiét thi téc d6 phan ng cang cao, phan trng cang triet de, toc dg lan
truyén cang nhanh, strc cdng pha cang Ion.
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« Tao ap suat cao: Ap suat gay ra & tam na rat cao, trong mét vu né, néu Iuong khi sinh
ra cang hhiéu va nhiét 6 cang cao thi strc tan pha cang I&n.

Vu né co6 thé st dung véi muc dich xay dung (phéa da, dao ham, pha d& céng trinh),

muc dich giai tri (phéo hoa, phao séang,...)....

Puong lvong nd

Nang Iwgng dwoc giai phong ra tir vu nd goi la stic cdng pha, hay duong lwong nd, duoc

Femcosier

xac dinh theo thang do chia thubc nd TNT.

Bang 5.3. Ki hiéu duong luong né va gia tri ndng luong twong ting

Khoi lwong TNT Buong lwong nd Nang Iuong (kJ)
1kg militon 418-103
1 tan ton 418-106
1000 tén kiloton 4,18-10°
1 triéu tan megaton 418-1012
1 ti tan gigaton 4,18 -1015

Stre cong pha cua bom nguyeén tor

Trong chién tranh thé gi6i thir hai, quan d6i My ¢ ném hai qua bom nguyén tir xuéng
thanh phd Hiroshima va Nagasaki vao ngay 6 va ngay 9 thang 8 nam 1945.

Qua bom ném xudng Hiroshima chira nguyén té phéng xa 235U, phat nd & cach mat dat
khoang 600 m véi dwong long n6é 13 dén 16 kiloton. \Vu nd ngay lap tirc giét chét hang
chuc nghin nguoi va sau do con hang chuc nghin nguoi chét do vét thwong, nhiém doc
phong xa va gay ra hau qua di truyén cho nhiéu nguéi dén tan ngay nay.

Véi stre tan pha huy di@t, vii khi hat nhan dang bij thé gisi [én an. Hiép uéc cém vii khi hat
nhan c@a Lién HQ’P Quodc co hiéu lwe tlr ngay 22 thang 1 nam 2021, trong dé cam s dung,
phat trién, san xuat, thir nghiém, du trir va de doa st dung vl khi hat nhan.

3. Phan loai
Cac vy nd duoc phan lam ba loai: nd vat i, nd hoa hoc va né hat nhéan.

« N6 vat li 1a nd do su giai phdng thé tich d6t ng6t sau khi vat chéat bi nén dwdi mét ap
suat cao. Vi du: né binh khi nén, né duang 6ng dan khi nén, né sé&m xe khi bom qua
cang. Trong vu nd vat li khéng xay ra cac phan trng hoa hoc.

« Nb hoa hoc la né do su giai phéng rat nhanh nang lwong hoa hoc du trir trong cac
phén tlr thanh ddng nadng, nhiét nang, anh sang, @m thanh.... Vi du: né bom, min,
thuéc nd, gas, hydrogen, methane, acetylene,... N6 hoa hoc bat nguén tir cac phan
trng hoa hoc va thuéng phire tap hon nhiéu so véi né vat li.



« Nb hat nhan 1a vu né gay ra bdi phan trng nhiét hach hoac phan tng phan hach. Cac
phan rng hat nhan kém theo giai phéng nhiét lvgng rat Ién.

4. Né bui

N bui la vu né gay ra bdi qua trinh béc chay nhanh
clia cac hat bui min phéan tan trong khéng khi bén
trong mét khéng gian han ché, tao ra séng nd. N6
bui cé kha nang gay sat thwong cho nhiéu ngudi
va c6 thé lam sup dé mét phan hay toan bd céng
trinh, twong tw nhu nd khi. N6 bui la mét trwdng
hop cltia nd hoa hoc.

N& bui xay ra khi cé dl nam yéu t6: ngudn oxygen,
ngudn nhiét, nhién liéu (bui c6 thé chay duoc),
néng d6 bui min du Ién va khong gian da kin. Thiéu
mét frong cac yéu té trén sé khoéng hinh thanh vu
noé bui.

Hinh 5.5. Mét vu nd bui
cong nghiép

Cac hat bui ran gay ra “nd bui” hau hétla cac vat liéu hiru co hodc vé co & dang ran, co
kha nang béc chay trong khéng khi va toa nhiét manh. Vi du: véat liéu hiru co nhu bét
ngtl cdc (ngd, b6t mi, bot gao,...), bét dwdng, bt nhua, bot gé, bét vai, bét cao su, bot
duoc pham,...; vat liéu vé co nhu bot kim [oai (aluminium, magnesium, zinc, iron, ...),
bét phi kim (than, sulfur, phosphorus, silicon,...).

5. Hién twong nao sau day la né vat 1i? Hién twong nao 1a né hoa hoc?
a) N& qua bong bay do bom qua cang.
b) N& chum béng bay chira khi hydrogen do bat Icra.

e Phan (ng chay la phan trng oxi hoa — khir cé kém theo toa nhiét va phat sang.
Pé xuét hién mét dam chay can héi tu di ba yéu té: chét chay, chéat oxi hoa va
ngudn nhiét.

e Phan (ng nd la phan &ng xay ra véi tée dé rat nhanh, kém theo su tang thé tich
dét ngét va giai phong nang lueng lén.

 Cac san pham clia phan tng chay, né nhu CO,, CO, SO,, NO, gay anh hwéng
xau dén strc khoé va méi trudng.

 Viét phan trng hoa hoc xay ra véi cac chat chay théng dung, tinh toan lvong
khéng khi can thiét cho qué trinh dét chay.

« Dua vao ban chat clia chat chay, nhan biét nguy co gay chay, nd dé co bién
phap phong nglra va chira chay phu hop.
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DIEM CHOP CHAY . NHIET DO NGON LUA
NHIET DO TU BOC CHAY

MUC TIEU
« Néu duoc khai niém v& diém chép chay.

« Trinh bay dugc viéc st dung diém chop chay dé phan biét chat Iong
dé chay va cé thé gay chay.

* Trinh bay dugc khai niém nhiét d6 ngon Itra va nhiét dé tuw béc chay.

9 Tai céc tram ban xdng dau, yéu cdu vé an toan chay, né duoc
dat 1én hang dau. Khi vao dé xdng, chung ta phai tuan tha céc
bién béo cam Itra, cdm hut thube vi xang la chét Ing dé bay hoi
va bat Itra ngay & nhiét d thuéng. Vay, nhitng loai nhiét do gici
han nao duoc st dung dé canh bao nguy co chay, né ctia mét Hinh bién bao cam Iira
chét Iéng chay dé bay hoi?

e

{0 o1EM cH6P cHAY

Diém chdp chay (flash point), hay nhiét d6 chép chay, la métthéng sé quan trong danh
gia kha nang gay chay cua vat ligu. Bay la tiéu chi danh gia kha nang gay chay cla
chat 16ng dé chay trong khéng khi, tlr 6 danh gia su an toan, nguy co hoa hoan cla
tirng nhién liéu.

1. Khai niém
Biém choép chay clia chét chay |a nhiét d6 thap nhat & ap suét khi quyén ma chat
chay bi d6t nong t&i mirc tao ra lweng hoi dl Ién @é boc chay trong khéng khi khi gap
nguon Itra.
Khi nhigt dé tang, ap suat hoi ctia nhién liéu tang. Tai diém chdp chay, ngon Ira bung
|&n réi tat ngay vi hoi nhién liéu tao ra chuwa du dé duy tri sy chay. Khai niém diém chép
chay thudng dung cho cac chat chay la chét [dng dé bay hoi va dé chay.
Piém chép chay clia mét sb chét chay la nhién liéu duoc liét ké & Bang 6.1.

Bang 6.1. Diém chdp chay ctia mét sé nhién ligu(”)

Nhién liéu Diém chop chay (°C) Nhién liéu Diém chép chay (°C)
Propane -105 Ethylene glycol 111
Pentane =49 Diethyl ether =45
Hexane =22 Acetaldehyde -39
Benzene -11 Acetone -20
Nitrobenzene 88 Formic acid 50
Ethanol 13 Stearic acid 196
Methanol 11 Triethylamine =7

(7 Nguén: John B. Durkee. (2008). Developments in Surface Contamination and Cleaning. William Andrew.
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Dic diém

Biém chop chay la mét yéu t6 dé danh gia nguy co vé hoa hoan cla vat liéu.
biem chdp chay dwoc st dung dé phén biét chatlong dé chay véi chatlong co the gay
chay. Chat Idng c6 diém chép chay nhé hon 37,8 °C goi 1a chat Iéng dé chay, chatléng
cé diém chdp chay Ion hon 37,8 °C goi la chat 16ng co thé gay chay.

Biém chop chay gitip nhan biét sy c6 mat cla cac vat ligu dé bay hoi va dé boc chay
co lan trong céc loai vat liéu it bay hoi hodc khong dé bat chay. Vi du: M6t mau dau
diesel cé diém chop chay thap bat thuwdng co thé do chira tap chat la xang.

. a)Hay ph'én loai cac E:hét l6ng trong Bang 6.1 thanh hai loai: loai chéat I6ng dé& chay va
loai chat Iéng co thé gay chay.
b) Tai sao khéng phai tat ca cac chat Iéng déu cé diém chép chay?
2. Tai sao nghiém cam nguén Itra tai cac tram xang, biét diém chop chay cla octane, chét
co nhiéu trong xang la 14 °C.
3. Khi str dung cén dé dét, néu khdng cn than cé thé bj béng con.

a) Nhirng déc diém nao sau day tiém an nguy co gay béng con: cén dé bay hoi, hoi cén
dé bat Itra, phan ting toa nhiét manh, nhiét d ngon Ilira cao?
b) Néu cac bién phap dam bao an toan khi dung c6n dé dét.

NHIET DO NGON LUA

. Khai niéem

Nhiét a6 ngon Itra (flame temperature) 1a nhiét 46 cao nhét tao ra béi phan tng dét
chay chat chay & ap suat khi quyén.

Nhiét @6 ngon Ilra thudng duoc xac dinh bang li thuyét trong diéu kién thire hién phan
trng @bt chay chéat chay & ap suét khi quyén va hé phan (ng khéng trao déi nhiét véi
mai truong.

Pac diém

Nhiét dé ngon Ira phan anh mac dé toa
nhiét clia phan tng dbét chay. Véi chat
chay la nhién liéu, phan rng dét chay
thwong kém theo toa nhiét manh, déng < A
thoi tao ra nhiét @6 ngon Ilra cao dap ung ‘Yol
duoc cac yéu cau thuc tién trong san
xuét, d&i séng. Tuy nhién, trong cac sw
cb hoa hoan, nhiét @6 ngon Itra cao tiém T

an nguy co bung phat dm chay manh va Hinh 6.1. ©én con dung trong phong
gay ra thiét hai I6n vé ngudi va tai san. tl aellom) co nielid ngyn 14 cao.

Vi du: Nhiét d6 ngon ICra theo li thuyét khi @bt chay ethylic alcohol dat t&i 2 082 °C.

4-*"'1 »
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Bang 6.2. Nhiét do ngon lira ctua mét sO nhién liéu trong khéng khi
& &p suéat 1 atm(”)

Nhién liéu Nhiét d6 ngon Itra, K Nhién liéu Nhiét dé ngon Itra, K
Carbon monoxide 2400 Acetylene 2600
Hydrogen 2400 Propane 2 260
Methane 2220 Benzene 2370
Than da 2200 Dau dét 2300

Nhiét @6 ngon Ira khi dot chay nhién liéu trong oxygen tinh khiét cao hon khi dét chay
trong khéng khi. Vi du, dén xi oxygen-acetylene dung trong han cat kim loai do tao ra
duoc nhiét d6é ngon Itra dat dén 3 410K

Femco gt

Xac dinh diém chop chay cta nhién liéu theo Tiéu chuan
Viet Nam TCVN 7498:2005

D6 mau nhién liéu vao cbe thtr sao cho dinh tdm mau nam
dung vao vach dau, dat cbc thir vao gitra tam bép dun.
\V/&i thiét bj thi cdng, ban dau diéu chinh téc d6 gia nhiét
sao cho nhiét d8 hién thj trén dung cu do tir 14 °C/phut dén
17 °Clphut. Khi nhiét dé cia mau thir dat dén nhiét do thép
hon diém chép chay du kién khoang 56 °C, diéu chinh téc
d6 gia nhiét dé dat 5 °Clphut dén 6 °C/phut trong khoang
28 °C cudi cling trwdc khi dén diém chép chay.

D6t ngon Ira thtr bang khi thién nhién (methane) hodc gas
dong chai (butane, propane) va diéu chinh dé ngon Itra cé
duong kinh tir 3,2 mm dén 4,8 mm.

Hinh 6.2. Thiét bj céc hé

Ngen Itra thir dwoc dwwa ngang qua coc tai cac khoang thoi Clavalamd

gian xac dinh. Diém chép chay la nhiét dé thap nhét cia
nhién liéu, tai doé khi dwa ngon Itra thir vao lam cho pha hoi
clia mau bung chay.

&

4. a)Tai sao phan ting dét cha{ly cac nhién Iif:u thuong coé nhiét d6 ngon Itra cao? Piéu nay
co ¥ nghia gi trong doi song va san xuat?
b) Tai sao nhiét d6 ngon Itra khi dét chay mét chat trong oxygen tinh khiét cac hon khi
dét chay trong khéng khi?

(7 Nguén: FA. Williams, Encyclopedia of Physical Science and Technology (Third Edition), 2003.



{ID) NHIET DO TY BOC CHAY
1. Khai niém
Nhiét @6 tw béc chay (autoignition temperature) la nhiét d6 thap nhéat & ap suat
khi quyén, tai d6 chat chay tw chay trong khéng khi ma khéng can tiép xuc voi

ngudn Itra.
Bang 6.3. Nhiét do tw béc chay clia mét sé chat(’)
Nhién liéu Nhiét d8 tu béc chay (°C) Nhién liéu Nhiét d6 tu béc chay (°C)

Carbon monoxide 605 Propane 470
Hydrogen 560 Pentane 285
Methane 610 Octane 210
Ethane 525 Benzene 555

2. Pac diém

Nhiét do tu bdc chay cang thap thi kha nang gay chay, nd cang cao. Do vay, khi bao
quan can dé binh chira chat chay xa ngudn truyén nhiét, kho chira théng thoang, khi
van chuyén can tranh va dap, co xat.

&

5. Mbt s6 vu nd xe bén ché xang, dau xay ra khi tho stra chiva dang han xi nap boén.

a) Hay chi ra 3 yéu t6 gay né du bén da dwoc thao hét nhién liéu Iong.

b) Néu trong qua trinh han xi, nap bon van dong thi v né gay ra boi hén hop hoi trong bon
da dat diém chop chay hay da dat nhiét do tu boc chay?

« Diém chép chay Ia nhiét d6 thap nhat tai &p suat khi quyén ma chét chay béc
chay trong khéng khi khi gép nguon Itra.

« Nhiét @6 ngon Itra I& nhiét d6 cao nhét tao ra bdi phan ting d6t chay chat chay
O ap suat khi quyeén.

« Nhiét d6 tu béc chay la nhiét d6 thap nhat ma tai do, chat chay tw chay trong
khéng khi ma khéng can tiép xuc véi nguon Itra.

e Phan loai dugc chat 1dng dé chay va chat |ong c6 thé gay chay dwa vao diém
chop chay.
« Panh gia nguy co gay chay, nd cla cac vat liéu, nhién liéu phé bién.

(1 Nguén: M. Huth, A. Heilos. (2013). Fuel flexibility in gas turbine systems: impact on burner design
and performance. Woodhead Publishing.
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HOA HOC VE PHAN UNG CHAY, NO

MUC TIEU

Tinh dwoc AHe mét s6 phan tng chay, nbé dé du doan murc dd
manh liét cia phan tng chay, nd.

Tinh dwoc su thay déi cua téc d6 phan trng chay “tbc d6 phan trng
hé hap” theo gia dinh vé s phu thudc vao néng d6 oxygen.

17 X
Phan ting chay, nc‘? duroc déc trung boi hiéu ung toa nhiét 'maph, téc db phan trng nhanh, phan
ung truoe cung cap nhiét cho phén, ung sau va xay ra noi tiép. Vay, hiéu wrng nhigt ctia phan
trng dét chay mét sé nhién liéu phé bién duwoc xac dinh nhu thé nao va gia trj thu duoc co y
nghia gi?

@BlEN THIEN ENTHALPY CUA MOT SO PHAN UNG CHAY, NO
Viéc xac dinh duoc bién thién enthalpy ctia phan &ng chay, nd giup st dung nhién liéu
tiet kiém, an toan va phong tranh sir c6 hoa hoan.
Phan dudi day trinh bay cach tinh bién thién enthalpy AHZ,, clia mét s6 phan (rng dét
chay nhién lieu phé bién thong qua nhiét tao thanh AHY , hodc nang luwgng lién két (E,,).
1. Pét chay than da

Than da dugc ménh danh |a "vang den" va dwoc st dung lam nhién liéu & nhiéu nha
may nhiét dién, ¢ cac co sd san xuat va hé gia dinh nuéc ta.

Phan trng dét chay carbon trong than da: C(s) + O,(q) t—°> CO5(9)

Bién thién enthalpy (A, H3,s) cUa phan (ng dugc tinh théng qua cac gia tri nhiét tao thanh:

Chéat C(s) O4(9) CO4(9)

AHs (kd/mol) 0 0 -394

AHSe = > AHS (5P) = D AHS%, (cd) = — 394 — (0 +0) = — 394 (kJ)

2. Bét chay khi thién nhién

Khi thién nhién (thanh p'hén chinh la methane) dwoc dung lam nhién liéu ¢ nha may
nhiét dién khi va cung cap chat dét & nhiéu hé gia dinh vung 6n dai.

Khi thién nhién duoc van chuyén trong cac dwong ong dan khi va gay nguy co chay
nd khi bj ro ri. Dac biét, methane gay ra mét sé vu nd Ion & ma than khi gép nguén Ilra.
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Phan tng dét chay methane:
(4]
CH4(g) + 204(g) = CO4(g) + 2H,0(g)

Bién thién enthalpy chuén AH3,, clia phéan tng duoc tinh théng qua cac gia ri nang
lwong lien ket (Ey):

Lién két C—H 0=0 G=0 O—H

E, (kdimol) 418 494 732 459

AH3gg (methane) = > Ey (cd) - D Ey(sp)=(418 - 4+494.2)— (7322 + 459 -4)
=-640 (kJ)
Khi thién nhién hién nay con dugcnén & ap suat cao (compressed natural gas — CNG)
dé tién bao quan va str dung lam nhién liéu cho phuong tién giao théng.
. D6t chay gas

Gas dugc dung kha pho bién lam nhién liéu dun nau & nhiéu gia dinh, co thanh phan
chinh |a propane (C3Hg) va butane (C4H1q). O 25 °C, gas ton tai o thé khi. Tuy nhién,
gas duoc hoa Iéng deé tién loi khi bao quan, van chuyén va st dung.

Vi du: Bét chay mét loai gas chira propane va butane véi ti 1€ sé mol twong ting la 2 : 3.

CsHs(g) + 504(g) L2 3C0,(g) + 4H,0(g) A Hoge (Propan)
13
Cyro(g) + = 04(0) = 4C0,(g) +5H;0(0) A Hyyg(butane)

Bién thién enthalpy chuan A HS,, clia phan trng dét chay 1 mol gas duwoc tinh théng
qua cac gia tri nang lwong lién két:

Lién két C—H c—C 0=0 C=0 Oo—H

Ey, (kd/mol) 418 346 494 732 459

A HSgs(propane) = (418 .8 + 346 .2 + 494 .5) - (7326 + 459.8) = -1 558 (kJ)

AH5gg(butane) = (41810 + 346 .3 + 494 .6,5) - (732.8 + 459.10) = -2017 (kJ)
Bién thién enthalpy chuén clia phan trng dét chay gas:

AHSg5(gas)= 0,4 A Hiyg(propane) + 0,6 A HSgq (butane) = —1 833,4 (kJ)

Nhu vay, nhiét luong giai phong ra khi @6t chay 1 mol gas trén cao gép gan 3 lan so
v@i dot chay 1 mol methane.
. Pé6t chay xang

Xang la hén hop cac hydrocarbon no co chua twr 7 dén 12 nguyén tur carbon. Xang
dugc str dung lam nhién liéu cho nhiéu loai phuong tién cé déng co dét trong nhuw
6 16, xe may.
Vi du: Phan ting dét chay octane, chét cé nhiéu trong xang.
25 o
CgHia(g) + 5 02(9) ., 800,(g) + 9H20(g)
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Bién thién enthalpy chuan AH) 4 clia phan ung duoc tinh théng qua cac gia tri nang
lwong lién ket:

Lién két C—H c—C 0=0 C=0 Oo—H

E, (kd/mol) 418 346 494 7132 459

AHJgg(octane) =(418-18 + 346-7 + 494 -12,5) - (73216 + 459 - 18) = -3 853 (kJ).

Phan (rng dét chay xang toa ra nhiét lugng I&n. Xang la loai nhién liéu phd bién, kinh
té nhung cling tiém an nhiéu nguy co gay hoa hoan.

. D6t chay cén

Con (ethanol) hién duoc dung dé san xuat xang sinh hoc E5 (chira 5% thé tich ethanol).
Ngoai ra, con con duoc dung lam nhién lieu cho den con, lam chat dét dé nwéng thuc
pham & nhiéu gia dinh.

Phan trng dét chay ethanol:

C,H:OH(l) + 30,(g) =5 2CO,(g) + 3H,0(g)

Bién thién enthalpy chuén AH3g Cla phan irng dugc tinh théng qua cac gia tri nhiét
tao thanh chuan:

Chat C2oHsOH () O2(9) CO,(9) 3H20(9)

Ang% (kJimol) —276 0 -394 —242

AH3gg(ethanol) = -394.2 - 242.3 - (-276 + 0) = -1 238 (kJ)

Phan (rng d6t chay con tod rat nhiéu nhiét, do vay can hét stic can than khi bao quan,
van chuyén va str dung con, dé phong nguy co gay bong.

1. Xét phan (rng: CH4(g) + 204(g) —> CO.(g) + 2H,0(g) A, = ~802 kd

Tinh AfH3,, cia CHy(g), biét AfH5 g cla CO4(g) va Ho0(g) lan Iwot 1a — 394 kJ/mol va
—242 kJ/mol.

2. Tinh nhiét lwvgng toa ra khi dot chay 1 kg m@t loai cli khd, piét cli khé chira 54% khéi
lvong cellulose va phan tir cellulose dugc cau tao béi cac goc glucose.

Gia thiét toan bd nhiét lwong toa ra dwoc tinh tir bién thién enthalpy ctia phan (rng dét
chay glucose:

CeH1005(s) + 50,(g) —> 6CO4(g) + 5H,0()) AHS, = —2 880 kJ

3. Ngay 04 thang 8 nam 2020 da xay ra mot vu nd !(inh hoang & nha kho tai céng Beirut ctia
Lebanon. Pay la nha kho chira khoang 2 700 té:ln Nﬁ4NO3, moét loai hoa chat vira duoc
stt dung lam phan bén, vira dugc dung lam thuéc né do cé kha nang phan huy thanh khi

va hoi, kem theo toa nhié manh: 2NH,4NO;(s) t—0> 2N5(g) + O,(g) + 4H,0(g)
a) Tinh A H3gg ctia phan ung, biét AH3ge cia NH,NO4(s) va AH3,, cua H,0(g) lan luot 1a

—365,6 kJ/mol va —242 kJ/maol.
b) Tinh nhiét lwong téi da giai phéng ra tir vu nd khi toan bd luong NH4NO; bi phan huy.



@)Tﬁc PO PHAN UNG CHAY VA TOC DO "PHAN UNG HO HAP"
1. Phan ng dét chay
Xét phan (rng dét chay than da trong khéng khi: C(s) + 0,(9) I CO4(9).
Gia thiét tbc d6 phan (rng phu thudéc ndng dd oxygen trong khéng khi theo
phuwong trinh:
v=Kk.Cp,
O diéu kién thuong, oxygen chiém 21% thé tich khéng khi va co ap suat la 0,21 atm.
Khi phan tram thé tich oxygen trong khdng khi giam tir 21% xudng 14% thi téc d6 phan

tng chay sé glam Do ndng dé oxygen fi 1& thuan vai phan tram thé tich oxygen trong
khi quyén nén téc dd phan trng chay giam so véi diéu kién binh thudng la:

Vo, _K-Canoy _ K-%Vierno, - 21_ 15 (1&n).

V(14%0,) k- C(14%02) k- °/0V(14%02) 14

Nhu vay, khi ndng d6 oxygen giam thi toc d6 phan (rng chay giam va nguyén tac nay
dwoc irng dung réng rai dé dap tat dam chay.
2. “Phan trng hé hip”

Qua trinh h6 hap cung cap oxygen cho s séng clia cac loai sinh vat. Déi véi con
nguai, viéc hit thé khéng khi trong lanh, giau oxygen la yéu té dac biét quan trong giup
cho co thé khoé manh.

Xét “phan trng hé hép™
0, (khong khi) — > O, (co thé)

Gia thiét téc d6 “phan trng hé hép” phu thudc néng dé oxygen trong khéng khi theo
phuong trinh: v = k- Cg..

Vi du 1: Trong mét phong ngl nho va kin, phan fram thé tich oxygen trong khéng khi
lic gan sang giam con 18%.

Téc d6 “phan rng hé hap” giam so véi diéu kién binh thuwéng la:

Vo, X Cemo,) _ K Vamoy _ 21_ 447 an)

V(18%0,) k‘C(m%oE) k '%V(18%02) 18

Vi du 2: Mét bénh nhan dugc diéu tri trong budng oxygen cao ap & 25 °C vai ap suat
khi O, la 2,52 atm.

Do ndng @6 oxygen fi 1€ thuan véi ap suét nén téc d6 “phan (ng hé hép” tang so voi
diéu kién binh thuéng la:

V(Po,=2.52 atm) _ kK-Cp, =252am K 'P(P02= 2,52 atm) 2 52

=12 (1an).
V(Ry,=0.21atm) kC (Pp,=0.21atm) k'P(P02=Dr21atm} 0,21

Con ngudi thueng bi thiéu oxygen khi ¢ lau trong khong gian kin, chat hep, o trén cao,
noi tap trung dong nguoi, noi co nhiéu khi thai, noi dien ra sk chay,... Viéc giam lugng
oxygen sé anh hudng dén toc dé “phan ng hé hap” va tac dong tryc tiép toi strc khoé.
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Bang 7.1. Anh huéng clia ham luwong oxygen trong khéng khi tdi surc khoé

Phan tram thé tich oxygen Anh huéng
18% Bat dau cé cam giac ngdt ngat
16% Tang ho hép, ting nhip tim, dau dau, buén nén
12% Choéng mét, méat thang bang
10% Sac mat xanh xao, bat tinh, 6i mira
8% Bat tinh, hon mé

4.

M@t nguoi ngl quén trong 6 t6 tat may, dg'mg kin ctra. Sau mot thoi gian, khi phan tram
the tl’ph oxygen giam xudng con 16% thi rat may cé nguwai kip théi phat hién, pha vé kinh
xe dé dwa di cap ctru.

Hai tai thoi diém c6 nguwoi dén clu, tée d6 “phan tng hé hap” clia ngudi trong xe giam
bao nhiéu lan so véi binh thuwong? Gia thiét vi,s h4, = k-Co,.

Binh ansipan (co décao 3147 m so vdi muc n,u’c'rc bién) la ngon nui cao nhét Viét Nam.
Gia thiét khéng khi trén dinh Fansipan co ap suat 0,66 atm va chira 21% thé tich oxygen.
Héi téc d6 “phan rng hd hap” giam bao nhiéu lan so voi diéu kién binh thwong? Gia thiét
Vhe hap = K-Co,-

Phan trng chay, nd kém theo s giai phéng nang lwong Ion va téc d@d phan
tng nhanh.

Néng dé oxygen anh hudng truc tiép dén téec dé phan ng chay, né va “phan
trng hé hap” & sinh vat.

Tinh duoc hiéu trng nhiét ctia phan trng chay, né tir cac gia tri nang lwvong
lién két hodc nhiét hinh thanh, du doan duwgc mic @6 manh liét clia cac phan
trng do.

Duy tri khéng gian théng thoang dé dam bao luvong oxygen cho co thé.




PHONG CHONG CHAY, NO

MUC TIEU

« Phan tich dwoc dau hiéu ﬁé nhan biét vé nhirng nguy co va cach
giam nguy co gay chay, né; cach xtr li khi co chay, né.

» N&u duogc cac nguyén tac chira chay dwa vao cac yéu to anh hurong
dén téc dé phan wrng hoa hoc.

= Gidi thich duoc vi sao thu’c‘rng' dung carbon dioxide, dung nuéc dé
c}'_uTra chay, nhung trong mét so truréng hep khéng duec ding nuéc
dé chira chay ma lai phai dung cat, carbon dioxide, ...

= Giai thich duoc tai sao dé[m ch?y co mat cac kim loai hoat déng
manh nhu kim loai kiém, kiém thé va ‘nhﬁm,.'.. khéng st dung nuéc,
carbon dioxide, cat, bot chira chay dé dap tat dam chay.

Thuc té cho thay, phan lom cac vu chéy, né néu dugc phat hién som va xu i Kip thoi, ding quy
trinh thi hdu qua cla chung sé giam di nhiéu lan.

Véy, dua véo dau hiéu nao dé sém nhén ra nguy co' xdy ra dém chdy? Khi chita chéy can tuén
theo cac quy tac va quy trinh nao? Sir dung chéat chira chay nao dé dap tat dam chay do?

{@) PHONG CHAY, NG
1. Nguy co gay chay, né

Piéu kién can va du dé xuat hién chay, nd la co du ba yéu td: ngudn nhiét, chéat chay
va chét oxi hoa.

Hinh 8.1. Chay cd thé xay ra do chap dién
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Bang 8.1. Cac nguén phat sinh chay, né phé bién

NGUON PHAT SINH NHIET
Ngubdn Itra — Vit que diém chay d&, tan Iira vao chat gay chay.
— Bat Itra & noi co chat dé chay nhu xang dau, hoi con, hoi gas, khi
methane.
—Thap dén, dét hwong, vang ma & gén cac vat dung dé bat Itra.
— Han cat kim loai dé ban tia Itra dién vao vat liéu dé chay hodc nung
néng nhién liéu t&i diém tw bdc chay.
—Tia sét.
Btrc xa nhiét Anh nang mat tréi héi tu du stre néng tao thanh ngudn nhiét.

Ma sat tinh dién

Cac vat thé chéat chay co xat v&i nhau.

Pun bép Dé bén Iira sang vat dé chay.
Bun qua néng khién dadu m& bat Ita.
Thiét bi dién — St dung ban I3, bép dién, may sdy,... nhung quén tat thiét bj.
— Str dung thiét bj dién qua tai, chat cach dién b hu héng, cac thiét b
co nhiét dé cao nhu 1o ddt, 16 nung khdng an toan.
— Tia I(ra dién khi déng cau dao dién, chay cau chi, chap mach dién.
—Tu y nang cép, dau néi cac thiét bj dién cua 6 t6, xe may khéng diing
kithuat gay chay xe.
NGUON PHAT SINH CHAT CHAY
Nhién liéu — Ro ri nhién liéu tir cac dudng éng dan khi, cac bé chira nhién liéu, ro
ri gas tir binh gas.
— Chiét, van chuyén gas, xang, dau trai phép.
— Tich tri trai phép cac chéat d& gay chay né nhu xang, dau, con dét,
khi dét.
Vat liéu, — Sap xé&p hang hoa, vat dung d& chay gan ngudn nhiét.
hoa chat — Ngoi n6, day dan tir cac hoa chat d& chay nhu phosphorus, sulfur.
NGUON PHAT SINH CHAT OXI HOA
Hoa chit, — Dé roi vai cac chét oxi hoa nhu chromium(VI) oxide, potassium nitrate
thudc nd vao chat dé chay.

—Thubc nd, thude phao chira cac hoa chéat gay chay nhu potassium nitrate.




2. Cac bién phap co ban phong chay, né

Pé dé phong nguy co gay chay, nd can kiém soat chat ché cac ngudn nhiét, chat chay,

chét oxi hoa.
Bang 8.2. Kiém soat cac nguén phat sinh gy chay né
KIEM SOAT NGUON PHAT SINH NHIET
Nguén Itra | Loai trir moi kha nang phat sinh ra ngudn Itra tai noi cé cac chat dé& chay nd nhu:

—Téam uét que diém, tan thube trudre khi virt vao thing rac; dé nwéc vao khu vuc
ICra trai ngay khi két thuc.

— Khéng bat Itra & noi cé chét dé chay, khéng dbt Iira trong rirng, khéng dbt rac
blra bai.

—Dé& cac vat dung dé bat Itra xa noi thap den, dét hwong, vang ma; dé binh gas
cach xa bép Itra va cé tudng bao vé.

— Che chian cén than khi han, cat kim loai.

— C6 c6t chéng sét dung quy dinh.

— Khéng khoan, cat, dét nong cac vat nghi la dau dan, bom, min, binh khi nén,
bdn chira xang dau.

Birc xa Noi bao quan, tich trlr nguyén vat lieu dé chay phai théng thoang, tranh tiép xtc
nhiét anh sang truc tiép.
Ma sat Sap xép cac chat dé chay dung quy dinh, dam bao cach dién, cach nhiét, chéng
tinh dién va dap, co xat.
Bun bép Tap trung khi ndu nwéng dé tranh quén tat thiét bj hodc dé thiét bj qua nong
gay chay.
Thiét b —Tét ban |a, bép dién, may say sau khi sir dung va dé cach xa cac vat liéu
dién dé chay.
— Str dung thiét bi dién dung céng suat, cau dao dién dam bao tiép xuc dién tat,
c6 sir giam sat khi str dung cac thiét bi cé nhiét dé cao nhu 16 ddt, 16 nung.
— Gilr nguyén cac thiét bj dién 6 t6, xe may theo dung thiét ké ctia nha san xuét.
KIEM SOAT NGUON PHAT SINH CHAT CHAY
Nhién ligu | —Khoa binh gas sau khi str dung, han ché str dung binh gas mini.
—Tuan thu quy trinh va quy tac an toan khi dugc phép chiét, van chuyén gas,
xang dau.
— Khéng Iuu trik nhiéu xang, dau, cén dét, binh khi nén trong nha va gan khu
dan cu.
Vat liéu, — Sap xép hang hoa, vat dung d& chay cach xa ngudn Itra, ngudn nhiét.
hoachat | _ khang ché tao trai phép ngoi nd, day din chay, bom xang, vat liéu nd.
KIEM SOAT NGUON PHAT SINH CHAT OXI HOA
Hoa chét, | —Cach li chat chay va chat oxi hoa khi chura can sir dung, cac vat chira phai
thuéc nd riéng biét va dé cach xa ngudn nhiét.

— Khéng tang trir, ché tao trai phép thudc nd, thudc phao.
—Ngén cach chét chay va chat oxi hoa khi chuwa dwa vao qua trinh san xuét.
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Can chuan bj san sang cac phuong tién, nhan lwc va khong gian dé phéng bi khi xay
ra su ¢ chay, no.

Phuong tién dé phdng chéng chdy nd: binh chlra chay, cat, ngudn nuéc, voi nudc,
thiét bi bao chay, cac dung cu dé giup thoat hiém nhw bua, xa beng, thang day, thang
ha cham, mat na phong déc.

Nhan lec: hwéng dan cac ki nang co ban dé Xt li khi c6 chay nd nhw cach st dung
cac phuong tién phong chay, chira chay, chuan bi san cac phuong an phong chay,
chira chay.

Khéng gian: di khéng gian @é thoat nan, so tan nguwoi, tai san va I6i di chuyén cla
phuong tién chira chay, co |6i thoat nan dw phong.

1. Néu cac bién phap dé phong nguy co chay néd tir cac thiét bj dién trong gia dinh.

2. Néu cac bién phap dé phong chay, né khi str dung bép gas va cach xur li su cé khi phat
hién ro ri gas trong nha.

@)cufm CHAY
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1. Cac dau hiéu dé nhan biét dam chay

Hoa hoan thudng gay ra cac thiét hai nghiém trong vé nguoi va tai san néu khong
dwoc phat hién va ngan chan kip thoi. Do d6, can sém nhan biét hoa hoan dé xt li
kip thoi, han ché t6i da thiét hai.

Hinh 8.2. Chay nha the Buc Ba Pa-ri nam 2019

Thong thuong, c6 ba dau hiéu phd bién & nhan biét mét @am chay dang xay ra, do6 1
mui, khéi, anh Ira va tieng né dugc tao ra tr dam chay.

Mui san pham chay

Pam chay c6 thé xuat phat tir nguyén nhan khac nhau va dét chay cac chat khac nhau.
Cac chat khi chay sinh ra mui, thuong goi chung la mui khét. Mui nay rat dac trung va
rat dé nhan biét, nhat 1a & khoang cach gan.



» Khdi tir dam chay

Khai la mét san pham cla su chay va cd mau sac khac nhau, phu thuéc vao chat chay
va diéu kién chay du hay thiéu khéng khi. Théng thudng cac vu hoa hoan cé khéi mau
den hodc mau xam. Quy mé dam chay cang 1én thi lbvong khéi sinh ra cang nhiéu, cét
khéi bbc 1én cang cao. Khoi trong dam chay chira nhiéu khi déc nén cé kha nang gay
ngd doc cao.

Ngon Itra, tiéng nd
Dau hiéu dac trung clia phan (rng chay la ngon Ira va tiéng nd. Trong cac dam chay
nhu chay tram bién ap, chay binh gas thi tiéng n6 va ngon Itra Ién hon.
Ngoai nhitng déu hiéu trén, chung ta cé thé nhan hoéc phét tin hiéu canh bao soém vé
dam chay nho thiét bi bao chay, tiéng 6n (tiéng la hét, coi bao déng,...).
Tir cac dau hiéu cla dam chay, chung ta co thé som phat hién dwoc dam chay, phan
doan duwoc chat chay, quy moé chay dé co bién phap chira chay phu hgp va dat hiéu
qua cao.

Bang 8.3. Phan loai dam chay theo chat chay (TCVIN 4878 : 2009)

Loai dam chay Vat liéu bi chay
Loai A Chat ran bao gém g6, gidy, vai, rac va vat liéu théng thuong khac.
Loai B Chéat I6ng dé chay nhu xang, dau, son,...
Loai C Cac thiét bj dién va cac dam chay lién quan toi dién.
Loai D Kim loai va hop kim dé chay.
Loai E D&u, m& trong cac dung cu nau nuwéng.

. Nguyén tic chira chay

MGt dam chay c6 thé dwoc ngan nglra hodc dap tat bang cach loai bo hoac lam
suy yeu bat ki yéu to nao trong tam giac chay (chat chay, chat oxi hoa, ngudn nhiét).

Vi du: Dé dap tat dam chay cé thé dung cat, khi carbon dioxide phti 1én dam chay dé
chan ngudn cung cap oxygen, dung nuéc dé ha nhiét do clia chat chay xuéng dudi
nhiét d6 bat Itra hodc tach chat chay ra khéi ngudn nhiét va oxygen.

. Cach xtr li sw cé chay, né TIEU LENH CHUA CHAY

Khi xay ra hoa hoan, can xt li kip thoi
va dung quy trinh, tuan theo cac buoc
duoc hudng dan trong tiéu 1énh chira
chéy @& han ché ti da nhitng thiét hai I
co thé géy ra. WA AY CHAY DONGBINH |  BIEN THOM
Bi0 H@NE GHUR GHAY S0 11s

r s 3 GAT VA NUDC | D01 GHUR CHAY
BAP NOILXAY CHAY |  of oir th1 | couvEn nemir

Hinh 8.3. Tiéu lénh chi¥a chay
do Cuc canh sat phéng chay,
chira chay ban hanh
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(1) Bdo déng cho moi ngudi biét

Nguoi phat hién dam chay co thé h6 hoan, gé keng, goi loa, bam chuéng bao chay, ...
nham bao déng cho moi nguoi trong khu viee biét dé clng dap tat dam chay hodc cung
chay dén noi an toan khi thay dam chay dé lan réng.

(2) Cip cau dao dién khu vire bj chay

Cat dién & khu vire chay dé tranh nguy co chap mach, nd dién khién Ilra cang Ién hon
va dam bao strc khoe, tinh mang cho con nguoi.

Lwu v: Nén dung bao tay hoac vat cach dién dé ngat cau dao, tranh nguy co bj dién giat.

(3) Dung vat dung tai ché dé dap Ira

St dung ngay cac vat dung co6 san nhu binh chira chay, chan, nwéc va vat dung chira
nudc, cat,... dé dap Itra.

(4) Goi 114 dé goi dbi phong chéy chira chdy (PCCC) chuyén nghiép

Néu nhan thdy dam chay co nguy co lan réng ngoai tam kiém soat clia luc lwgng chira
chay tai chd thi can thoat ra bén ngoai va goi dién cho luc lugng PCCC theo sb 114 dé
thong b&o cu thé, rd rang dia diém, loai céng trinh dang chay (nha chung cw, nha kho,
co s san xuét,...), so bd vé quy mo va s ngudi mac ket bén trong néu cé.

Trong khi cho Iuc lwong PCCC chuyén nghi€p, luc Ivong chira chay tai ché cén
trién khai:

22 Hué’ng dan va hé trg moi nguoi thoat khoi khu virc chay mét cach trat tw, so tan tai
san dén noi an toan, cach li cac vat liéu dé chay ra khéi @am chay.

- M@ duong cho xe chtra chay tiép can hién truong, thiét 1ap vanh dai an toan, cung cap
thdéng tin va phoi hop voi luc lwgng PCCC de chira chay kip thoi.

- So clru hguoi bi nan (goi xe clru thuong theo sb 115), bao vé vong ngoai dé phong ké
gian lgi dung vao trém cap tai san.
4. Cac chét chira chay thong dung

Chét chira chay la chat c6 kha nang lam giam téc @6 phan ting chay va dap tat duoc
dam chay. Hién nay c6 nhiéu loai chat chira chay, pho bién la nwdc, carbon dioxide,
bot chita chay va bét chira chay.

Tuy vao dac diém clia chat chay ma slr dung chét chira chay phu hop.
Cac théng tin co ban clia cac dang chat chira chay thudng gap nhu sau:
» Dang Iong: nwéc

Phé bién, san cé, dé stir dung, cé kha nang dap tat nhiéu dam chay théng

bac diem thudng.

Phun trwec tiép 1&n dam chay, phun lam mat xung quanh dam chay dé ngan

fchieing chan dam chay lan rong.

Co tac dung lam mat, hép thu nhiét, lam giam nhiét q:’_j xuéng dwoi nhiét
Nguyén li dé ngon Itra, ho=i'nu’(3’c sinh ra lam lodng néng dé chat oxi hoa trong ving
chay, lam giam téc dé phan trng chay.




Déi tuong

Chira chay cho cac dam chay loai A.

Canh bao

Khéng dung cho dam chay loai B, E (vi xdng, dau, m& ndi trén nwroc nén
sé Ié{m dam chay lan réng), loai D (vi cac kim loai kiém, kiém thé va nhém
sé tiép tuc chay do cé phan trng véi nudc).

Phai ngat hét ngudn dién truéc khi dung cho dam chay loai C dé tranh

nguy co chdp dién.

» Dang khi nén: carbon dioxide (CO,)

Co trong cac binh chira chay loai nhd va vira, co ddng, tién dung, hiéu qua,

D3c diem phd bién, c6 kha nang dap tat phan I6n cac dam chay.

Cach dung Phun trwc tiép 1&n dam chay.

Nglyan i Cflch Iif:hét chay voi oxygen do' It:hi;CCJ'2 rléng hon khén}g kjﬂ, If‘:\m giém ’
néng dé oxygen trong khéng khi xudng thap hon 14% dé dap tat dam chay.

Déi tuong Chira chay cho cac dam chayleai A, B, C, E.

Canh bao | Khng dung cho dam chay kim loai kiém, kiém thé va nhém vi chung sé

tiép tuc chay do coé phan trng véi khi CO..

« Dang bot: hén hop khéng khi, nwéc va chat hoat déng bé mat

Pac diém Tich tr{r trong cac binh chira chay nho gon, tién lgi.

Cach ding | Phun bot truc tiép phl 1én bé mat.

Nguyén li | Cach li chat chay véi oxygen do co I6p bot bao phu bé mit chat chay.
Déi twong Chira chay cho cac dam chay loai A, B, C, E.

Canh bao | Khong dung cho dam chay kim loai kiém, kiém thé va nhém vi chung sé

tiép tuc chay do co phan Urng véi khong khi va nuéc cé trong bot.

« Dang bét: NaHCO (ham Iwong 80%) + khi day (N,, CO.)

Pac diém Cé trong cac binh chira chay nhé gon, tién loi, phd bién.
Cach dung | Phun truc tiép 1&n bé& méat dam chay.
s Bét NaHCO4 bi phan huy b&i nhiét, sinh ra CO, va hoi H,O lam giam néng
Nguyén li i - S .
dé O,, ngan chan dam chay.
e Phu thudc ki hiéu trén binh, vi du bét ABC (dung dé dap cac dam chay loai
Bai tuong
A, B, C).
Cirh bao Khéng dung cho dam chay kim loai kiém, kiém thé va nhdm vi chung sé

tiép tuc chay do cé phan trng véi CO, vaH0.
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Hinh 8.4 m6 ta céu tao binh chi*a chay khi nén carbon dioxide va binh chita chay

dang bét.
Van xa (ma vit) ;
— Chét an toan

Béng hé do ap

Van xa (mé vit)

Chét an toan —y- :

Déay loa phun
Day loa phun

V& binh vebinh

a) Cau tao binh chira chay khi carbon dioxide b) Céu tao binh chira chdy dang bot

&

Hinh 8.4. C4u tao binh chira chay

3

a) Hay néu cac dau hiéu nham phat hién sém dam chay.

b) Em can lam gi khi phat hién dam chay?

4. Péxu li cac dam chay loai D nhu dam chay kim loai magnesium khéng thé dung nuérc,
khi carbon dioxide, bot chira chay, bét chita chay.

a) Viét cac phuong trinh hoa hoc dé giai thich Ii do.

b) Dé xuét bién phap dap tat dam chay magnesium.

o Diéu kién can va dU dé xuat hién chay nd la co dl ba yéu t6: nguén nhiét, chét
chay, chat oxi hoa.

e Dua vao cac dau hiéu nhu c6t khéi, Ilra chay, mui cé thé nhan biét sém dam chay.

« Nguyén tic chita chayla cach li chét chay, cach li hodc lam giam anh hudng cla
nhiét do, nong d6 oxygen.

¢ Giai thich duoc tai sao thwong st dung nwdc va khi carbon dioxide dé
chira chay.

e Canh bao sém nguy co gay chay va cach x{ |i sy ¢b hoa hoan theo tiéu Iénh
chira chay.

e Tham gia vao cac céng viéc cla luc lugng chira chay tai ché.

e SUr dung duwoc mét sb loai binh chira chay théng dung.



CHUYEN PE

THUC HANH
VE CAU TRUC PHAN TU

MUC TIEU
- V& duoc céng thirc cu tao, céng thirc Lewis ctia mét s6 chat vé co va hitu co.
 Lwu duoc cac fie, chén duwoc hinh anh vao file Word, PowerPoint.

L

[ Hién nay, c6 nhiéu phdn mém may tinh dé vé céng thirc cau tao va coéng thirc Lewis clia cdc

chét. Can thuc hién cac budc nhu thé nao dé vé duroc céng thirc cla céc chat va chén duoc
chung vao file Word hoac PowerPoint?

{@) Vi coNG THUC CAU TAO VA CONG THUC LEWIS

Pé vé céng thirc céu tao va cong thirc Lewis clia mét chéat, co thé sir dung mot sé
phan mém cb ban quyén hodac phan mém mién phi tai vé tr cac trang chinh théng
clia cac tac gia hay cac chl s hiru. Vi du: Chem3D trong géi phan mém ChemOffice,
HyperChem, Gaussview, Chemsketch, hay Avogadro,... Phdn mém Chemsketch(*) sé
duoc gidi thiéu mang tinh chat vi du.

Phan mém Chemsketch c6 thé duoc tai vé va cai dit nhu sau:

— Di dén website https://www.acdlabs.com/resources/freeware/chemsketch/index.php,
tai vé phan mém ACD/ChemSketch mién phi (Freeware version) cho nguoi dung ca
nhéan va cho muc dich giao duc. Luwu thw muc phén mém vao may tinh, vi du “D:/Phan
mem/ACDLabs202111_ChemSketchFree Install”.

— Vao thu muc, nhay chuét vao file setup.exe dé cai dat phan mém.
1. Vé céng thirc ciu tao va céng thirc Lewis cua chét

& ACD/3D Viewer (Freeware)
Hoat déng 1: Vé cc‘)ng thire cau tao File Edit View Tools Options ACD/Labs Help

clia cac chét ethane (CoHg), ethene & & T1 9 o 1@ 2u o) o e & [0 s
(CoHy4) va ethyne (C5H,).
Céch tién hanh:

« Budc 1. M& phan mém Chemsketch
(Hinh 9.1). I

=1—Ch<ar|*rSi‘:el:o::h -Copy to ChemSk |§—SD View | 4-3D Optimization

Hinh 9.1. Thao tac &€ hién thi Chemsketch

(7 Ngubén: hitps://www.acdlabs.com/resource sffreeware/che msketch/index. php.
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Budc 2. Chon lénh xuét hién cac biéu twong dé chon cac nguyén t6 hoa hoc cd trong
cong thirc: Trén thanh Iénh bén trai co ki hiéu mét sé nguyén té phd bién — Chon
nguyén t6 C. (Véi cac nguyén 16 khéng coé trén thanh I&nh thi nhay chudt vao biéu
twong Bang tuan hoan (Periodic table of Elements) dé chon — Hinh 9.2).

¥

Fi!I}gdil Pages Tools Templates Options Documents Add-Ons ACDfLabs Help

i Structure | Daw | (] @ fd g BSE 9 § i FE % @), G ||Pagewid v E Pal > E@E - 8«
D 3O [ AL 7 & B o A+ AFBm 0L RO H |6 | P e

gy ™ 0 1ln 210 30 40 50 0 70 a0 a0 100 110 120 1|3:n 210

..... | FEIFR RS T 1 1 1 1 1 L L 1 L PR . .

= 03 Periodic Table of Elements X A

= A c Carbon 6 18 ]
Le]l ® H|, |MWass 120107 A5 3L95 6 |1 o
H E Lils Valence: 4 Blelnlolr n

- 3 €| | Electron configuration: 2-4 = =S5 & i

20 7 q

o| I DAIME| 3 4 5 6 7 8 o 10 u 12|M|SI/P|5 |Clar £
E ] K Ca| Sc|Ti| V|CriMn|Fe|Co|Ni| Cu Zn|Ga|Ge As|Se | Br|Kr i
Na| Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In|Sn Sb Te I |Xe !
sl —— — CO0H
s Nh| Fl Mc Lv Ts|Og| MO,
a| : 2 DAc
el 7 ﬁ S04
vl 3 | POgH;
T | &

w0 % General NMR  Mass  Coloration %&
‘l Characters : amorphous black [graphite); cubic aryst., colorless (diamond) "

N I Discoverer :  known since andent times

+ 3 Name Crigin : from 'carbo’ {Latn) - charcoal Density, gfam3: 2.26

_ 3 Atomic Radius, A 1 0,76 Tonization Potential, k)/mol 1086 Melting Point, K : 4100

a3 Electronegatiity : 2.55 Electron Affinity, kijmol:  122.3 Boling Point, K : 5100

# 80 v

le 1 >

1" °m ox .

« Buwoc 3. Chon nhom [énh Structure, sau do nhay vao biéu tvong

hitps:/blog.acdlabs.comiacdlabsitss XmE 11:00 Cannot downioad REST hips ioiag.acdiabs,com/acdiabeliss xmi: 11:00 Cannol downioad RST hitps:ibal Selup RSS
NOMAMED1.SK2  Modified 4] Paget (¢ Properties

1-ChemSketch 2-Copy to 30 3-3D View

Hinh 9.2. Thao téc dé vé céng thire céu tao trong giao dién ChemSketch

L r / 1 £ (Draw Normal)
dé vé cong thirc cau tao cua cac chat da cho lién két C—C. Vi du: sau buéc 3, céng
thirc cia C,Hg c6 dang H;C—CHs.

Vi cac hop chét co lién két doi, lién két ba (C=C, C=C) nhay tiép chuot vao lién két
don (C—C) dé tang s6 lién két,

Budc 4. Dé hién thi cac lién két C—H, di dén Tools, ol
chon Add Explicit Hydrogens. H | | H
Vi du: Sau budc 4, thu dwgc céng thire ciia C,Hg c6 dang: HH
Budc 5. Bé hién thi ki hiéu nguyén t&r carbon, nhay
chuét vao biéu tuong chir A (Edit Atom Label). Nhay H H
vao vi tri clia nguyén ttr carbon trong céng thirc cau tao 1
trén, gb “C" rdi nhay vao Insert. H—?—?—H
H H

Vi du: Sau buoc 5, thu duwgc cong thirc cau tao clia CoHe.



Budc 6. Luu file: chon 1énh File — Save hoac Save as — Dat tén file, chon kiéu file
(.gif, hoac jpg, hoac .tif,...) — Save.
Chu v:

— Péluu file céng thire cdu tao da vé dudi dang co thé md bang phan mém ChemSketch
va chinh slra dugc, chon kiéu file la ChemSketch (.sk2).

— Dé xoa mét céng thirc cau tao da vé, chon Pages — Delete, hodc nhay chuét vao
Select/Move — Delete.

— Pé vé mét céng thire cau tao mai trong ChemSketch, chon Pages — New, hodc nhay
chuét New Page.

— Giai thich mét sé biéu twong khac:

' (Draw Chains): vé cong thirc c&u tao clia chét co nhiéu lién két néi tiép nhau,
gap khuc.

/" (Coordinating Bond): vé& céng thirc cau tao co lién két cho — nhan.

W 1I> (Set Bond Horizontally, Set Bond Vertically): @’é chinh lai cac lién két trong
cbng thirc cau tao (xoay lién két nam ngang hoac thang dirng).

&

1. V& coéng thirc cau tao clia cac chat C3Hg, C3Hg va CaHy.

Hoat déng 2: V& cong thirc clu tao clia sulfuric acid (H,SOy,).

Céch tién hanh:

: Céc bu’é’C 1, 2 thuc hlén tu,ong tu \?I Ldit P Tools T | a D - Add-0 ACD/Labs  Llel
i = 2 [il= [dit Pages Tools emolates  Ootons Documents -0ns  ACD/La Ll
nhu hoat déng 1. O budc 2, trong — e j

- £ : il (srucwe[omw IS ESE 9 e ¢ G® K
Bang tuan hoan (Periodic Table | ' :

of Elements) hodc & c6t bén trai

s L[S g RS r E

T . BN Do o s e s
— Chon nguyén t6 S — Nhay 7, ¢:
chuét tréi vao man hinh soan thao. .. w
Man hinh xuét hién cong thirc H,S. ¢
. Budc3.Chonbidutuong & (Atom  © -
Chemical Properties) — nhay o : Atomic Prepertis x
chudt vao nguyén tr S trong céng = - ; themcal
thitc H,S — Atomic Properties *' R
— Valence (Hoa tri), chon hoa tri ;5 - s
6 — OK. Man hinh xuat hign céng o : "
thirc HgS(VD (Hinh 9.3). T mbering
[a] =
# o :
< ] ]| ]| —

http= #blcg.acd abs.comfacdlabairss.xml: 11:00 Cannot download RSS! Hips:iblegacdlabs.comiar

MOMAMEDZ.S42  Modified 4¢] Pagei/1 Ik Fragments: @ H:S FWN: 34.080&8

gl—i‘,h emSketch ! 2-Copy to 3D 3-30 View

Hinh 9.3. Thao tac chon hoa tri
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« Budc 4. Chon nguyén té O rdi nhay chudt tréai vao OH
nguyén tr S trong céng thirc HgS, gitr va kéo chuét |

(V1)
sang trai, phai, trén, duéi. HO _?Hz_ OH
Man hinh xuét hién céng thire: OH

» Buoc 5. Chon bidu turong |/ (Draw Normal), nhay O
vao hai lién ket S—OH trong céng thtrc trén. HO —g(ﬂ}OH

Man hinh xuét hién céng thire céu tao cla sulfuric acid: y)
a 2. Visaod hoat déng 1, vé céng thire cau tao clia CsHg, C5H,4 va C5;H, khong can thuc hién

buwéc chon hoa tri cho nguyén tir carbon?

3. Vé céng thirc cAu tao cua nitric acid HNO; trong giao dién Chem Sketch.

Hoat dong 3: Vé cong thirc Lewis ciia ammonia (NHs).

Céch tién hanh:

« Cacbudc 1, 2 thue hién trong tw nhw hoat déng 1. O buéc 2, trong Bang tuan hoan
(Periodic Table of Elements) — Chon nguyén t6 N — Nhay chuét trai vao man hinh
soan thao. Man hinh xuat hién céng thirc NH,.

« Budc 3. Dé hién thi cac lién két N-H, chon nguyén tlr H — nhay chut vao cong thirc
NHj;, gitb chudt va lan lvot keo chudt sang trai, phai, duéi theo céac phia cho du cac
vach lién két.

Man hinh xuét hién céng thure:
H=N-+H

I
H

» Budc 4. Chon nhém [énh Templates — Template Window (Hinh 9.4a) — Structure
— Lewis Structures (Hinh 9.4b).

% ACD/3D Viewer (Freeware): ChemSketch Window - [noname01.sk2]
File Edit Pages Tools | Templates | Options Documents Add-Ons

Structure | Draw | ('] E Template Window ... F5 éi §
— ' Y, Template Organizer ...
5 S
. e | O & D‘ Save User Template ... =G
@ mm |0 10 50 |
U-IlllllilJllllll Tableofgadlcals'“ Fs nllllullllla
A : Periodic Table... F7
. By g Dictionary... F8




& Template Window X

Structure I Draw 1(2) Templates “|| 40 ar % - Organizer Cancel  Hep

= Lewis Structures- ~
Alkaloids Monocyclic Akanes L
Amino Acid N-Coniaining Groups . L)

mino : ids Py e ‘0* H
Aromatics Newman Projections i Ty . -
Carbohydrates | O- and S-Rings C Hs O+= L i as | 8 So,x | o%e*
- Orbitals . .‘ (2] % x .
Chains Phosphorus Compounds A H H H x * % | 82 | T | 4%
-

DNA/RNA Kit . S % | e [ [ oo
Graphical Labels Yo " — L
Lab Animals *O% H O H . | one || su

) .. Lot e o (1] * .
Lab Kit Cl :N* H:C:C* H:O' . HI I IR -
Lewis Structures " LA . . . o | of) | ®e *, >,
] H L) x - e e
Monocyclic Alkanes e H .O iH H = L ..

L ] -

MN-Rings
Newman Projections H H H H H
Polycyclics . ' e P ..
Steroids H:iN"TH H:N"TH H:C:H H:C:iH «C:H
Sugars: alfa-D-Fur " . L - b

. H H H H H
Sugars: alfa-D-Pyr
Sugars: beta-D-Fur
Sugars: beta-D-Pyr o o se
: O € :Mgz€l s H:CwmC:H H s N3C:

erpenes B o6 e
Virus and Vaccines 0O2S 0
e e - LI T .o o e e
O. 105’0, = O S0
I . e - - - -

, Hinh 9.4. Cac budc vé cong thirc Lewis:
a) Thao tac di dén Template Window; b) Trong Template Window chon Lewis Structures.

» Buoc 5: Nhay chuét vao 6 hai dau cham nam ngang & bang phia trén bén phai clra
s6 Template va nhay vao phia trén nguyén tr N trong céng thirc cau tao clia NHs.
Man hinh xuat hién céng thurc:

H—$—H
H

Chd y: Nhay chuét vao biéu tuong tl’ (Select), chon toan hé cong thirc Lewis vira vé,
sau d6 nhay chudt vao biéu twong :2: (Group) dé di chuyén dwoc toan bé céng thirc.

&

4. V& céng thirc Lewis cua nwéc (H,0).

2. Hién thj cau tric phan tir ba chiéu cia mét sé chét
Chon ché d6 hién thi 3D cia phan mém Chemsketch.

— Trong nhom Iénh ACD/Labs, chon 3D viewer. Nén man hinh hién thj 3D thwong mac
dinh cé mau den.

— Chon nhém |énh Options — Colors (Iwa chon mau sac). Hép thoai Colors xuét hién:
+ O 6 Background (mau nén) chon White (nén tréng).

+ O 6 Elements: chon mau sac cho cac nguyén t6 théng dung. Vi dy: Hydrogen mau
trang (white), carbon mau den, oxygen mau do, nitrogen mau xanh lam. Chon OK.
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Hoat dong 4: Hién thi cau tric phan tlr clia ethane (C,Hg) va sulfuric acid (H,SO,)
dudi dang 3D.

Céch tién hanh:
Budc 1: V& céng thirc C,Hg va H,SO,. (Thuc hién nhu céac hoat ddng 1, 2).

Budc 2: Nhay chudt vao biéu twong toi wru cau tric 3D &) (3D Optimization) & phia
trén, gan gitra bén phai man hinh ChemSketch.

Budc 3: Nhay chudt vao céng cu 2-Copy to 3D 0 goc dudi, bén trai man hinh. Khi d6
cau truc khéng gian ba chieu cua cac phan tir CoHg va H,SO, xuat hién trong man hinh
3D Viewer (Hinh 9.5a,b).

¥ ACD/3D Viewer (Freeware) - [nonameD6.s3d] [}5\
File Edit View Tools Options ACD/Labs Help

SHEE 9 o[22 %\ O e

. NONAMEQE.S3D CzHg

1-ChamSkatch  2-Conv to ChamSk | 3-30 View | 4-30 Onhmizahon

% ACD/3D Viewer (Freeware) - [nonameds.s3d]
File Edit Wiew Tools Options ACD/labs Help

SEHE 9 o [0 Y 2 & O P e

. NHONAMEDS.S30 Hz045

1-ChemSketch 2-Copy to ChemSk EQ—SD \"-IEW: 4-3D Optimization

Hinh 9.5. C4u truc 3D cla céc phan té
a) C,Hg, b) H,SO, diroc hién thitrong giao dién 3D Viewer



Cha y:
Giai thich mét sé biéu twong trén thanh cong cu cla giao dién 3D Viewer:
S xoay hodc di chuyén cAu truc.

+ % (Balls and Sticks va Spacefill): biéu dién ciu truc 3D & dang qua ciu — que néi
hodc & dang mé hinh dac.

= % (Bond Length, Bond Angle va Torsion Angle): hién thj cac tham s6 céu tric
nhu dg dai lién két, goc lieén két va goc nhi dién (Xem Hinh 9.6).
8 sconovenby

W g o [@]Rn @ & Py | ¢ oo | | 22 [ A T

™

: & Bond Length ®

Inétsl Bond Length {H 5, € 1)z 1.109 &

Mew vae: | 1309 = A

MOMENEDE.SID CiMe |Distance ©i1-H(Bh141 2 Sabecti stom

. 1-ChemSkeleh 2-Copy b ChemSk | 3-30 View |4-30 Optimization

Tie L[dit VYiexw Tools Optons &70V.abs =p

o WE o o []d 2 3 &y [ v ] wal i ] n [ 2% | A0

A Fond Syl
DvzalDore Aage {03 21,03 103,445 Dag
Hem Vake: 119425 ': Leg

Fr trestart S

ez [ o 1 | caresl ek

HNNAMFIG F30 . FzHe | Food &noe PRk B)=100 43 ey Skt 2 e
. 1 ChemShebd 2 Copy o ChamSh |2 50 View |f_— EU pbmeon

* 4007

Bl bhl e ook e AU b HiClp

th
S EE e zﬂ_gﬂ) (= O - 5 HHBM:::-M w2, -—u?s

B Tosion Angie [ A

b F) 10.07E My

B Dl Frsviea

® oomenese
Hinh 9.6. Céch hién thi céc tham s6 cu tric ctia phan tdr CoHe.
a) D6 dai lién két C—H; b) Goc lién két HCC; ¢) Mét goc nhj dién HCCH.
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&

5. \/é cong thirc cau tao trong giao dién ChemSketch, hién thi cau triic va cac tham sé cau
tric trong 3D View cua cac phan tir CHy, NH5, H,O.

«I»(:HEN HINH ANH VAO FILE WORD, POWERPOINT

a)

b)

C6 thé sao chép céc cong thiic cau tao, cong thirc Lewis d& vé hodc céc cau tric phan
tr d& hién thi bé{ng 3D View vao cac ting dung khac nhu fie Word hoac PowerPoint
dwai dang co6 thé chinh slra hoac duéi dang hinh anh tinh.

. Sao chép duéidang cé thé chinh stra

Khi sao chép dudi dang mét cong thire (hodc mé hinh) phan tir co thé chinh stra nghia
la sau khi sao chép co thé thurc hién chinh sira hinh anh d6 bang link truc tiep. Sau khi
chinh slra va luu, cac thay déi sé dwgec lwu lai trong (rng dung noi da dan hinh anh.

Hoat dgng 5: Sao chép céng thtkc hoac mé hinh phan tr sang file Word hodc
PowerPoint duéi dang cé thé chinh slra.

Sao chép céng thirc hodc mé hinh vao phan mém khac (Word hodc PowerPoint)
Céch tién hanh:

Buwéc 1. Chon céng thire hodc mé hinh da vé: nhan td hop phim (Ctrl + A).

Budc 2. Chon I1énh Edit — Copy.

Budc 3. Trong ting dung phan mém khac (Word hogc PowerPoint), nhéan t6 hgp phim
Ctrl + V @€ dan mé hinh vao mét tép dang mé (Hinh 9.7b).

%" ACD/3D Viewer (Freeware) - [nonamel3.cid]
File | Edit | View Tools Options ACD/Labs Help

iy R onieR psios .
€| Undo MBS |19F By o i | D | R 2
Bede t+Alt+Bkip =

Bede  Shift
[ el
Qe& Del |
Select Al

Clear Selection
Irvert Selection

Manipulate Selected

NOMNAMED2.S3D CzHg
. 1-ChemSketch 2-Copy to ChemSk | 3-3D View | 4-3D Optimization .

Hinh 9.7.
a) Thao tac copy cau tric phén ti C,Hg trong giao dién 3D View;
b) Cdu tric phéan tir C,Hg diroc sac chép sang file Word
Chinh stra céng thiec hodac mé hinh phan te da dan
Céch tién hanh:
Budc 1. Trong ing dung Word hodc PowerPoint, nhay dup chudt vao hinh anh. Céng
thirc (hodc mé hinh) dugc mé trong giao dién Chemsketch (hodc 3D View).



Budc 2. Chinh stra mé hinh.

Budc 3. Sau khi stra xong, chon Iénh File — Exit. Cong thirc méi sira sé dugc cap
nhat trén rng dung ma mao hinh dugc dan.

Sao chép dwéi dang hinh anh tinh

Khi sao chép céng thirc hodc mé hinh phan tlr dudi dang tép bitmap hodc tép meta
(Windows Metafile) vao cac trng dung khac, cac tép nay sé tré thanh hinh anh tinh va
khéng thé slra dbi. Cac tép bitmap va windows metafile thudng co kich thudc tép nhd
hon mé hinh céu tric phan tir & dang cé thé chinh slra nhu trén.

Hoat dong 6: Sao chép céng thirc hodac mé hinh phan tir sang file Word hodac
PowerPoint duwéi dang hinh anh tinh.

Cach tién hanh:

Budc 1. Chon mé hinh.

Budéc 2. Chon Iénh Edit — Copy.

Buéc 3. Trong tng dung phan mém khac (Word hoac PowerPoint), chon Home —
Paste — Paste Special va chon Bitmap hoac Picture (Windows Metafile) dé dan mé
hinh vao mét tép dang mé (Hinh 9.8).

Hinh 9.8. Anh céu truc phan tir C,Hg dang Bitmap

EMPAHOC

Cach vé mét cong thirc clu tao, cong thirc Lewis ctia mét sb chét vé co va hiru co'.
Chén duoc hinh anh da vé vao file Word hoédc PowerPoint.

EM CO THE

S dung phan mém dé biéu dién cau tao ciia mét s6 chét, tir d6 hiéu dugc mailién
hé gilra cau tao va tinh chat cla chat.
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THUC HANH THI NGHIEM
HOAHOCAO

MUC TIEU

Thuc hién duwoc cac thi nghiém ao thgo néi dung duoc cho trude tir
giao vién. Phan tich va li gidi duoc két qua thi nghiém ao.

Ly
t Lam thé nao thuc hién duorc cac thi nghiém hoa hoc do trén may tinh? ]

@Md PAU

Hién nay cé mét s6 phan mém dé mé phéng thi nghiém hoa hoc do nhu Portable
Virtual Chemistry Lab hay ChemLab, Yenka,... Trong bai hoc nay, phan mém Yenka(*)
duoc sir dung mang tinh chat vi du.

Khi khéi déng phan mém, giao dién clia phan mém Yenka xuét hién (Hinh 10.1).
W' orika - unitied

ZJ Yenka - untitled o

viaw | gdit | paload | jess <

DNH_—J Subject: |Science
= ?M[m]

@ Open - online fche )
@ open - local .
L. — T £ Ao sy Moy v v
@ Print L .l.ight& ver 10 Fiaen o
[F} cnange Product @ Moton Mt dne ok
Iy Settings | % Electicty & Magnet

? Help J n Analogue Electronics

M oigital Electronics

25 Exi Xenica Home Licence: Illegal to use at School (change)

Hinh 10.1. Giao dién clia phan mém Yenka

Trén ctra sé c6 nhitng thé sau:

— New: str dung kho chira cac hoa chat va dung cu thi nghiém clia phan mém Yenka dé
tao nhirng mé phong thi nghiém maéi.

— Open-local: kho chira cac mé phdng thi nghiém theo chi dé cé s&n trong phan mém.

(") Ngudn: hitps:#yenka.com/en/Free_teacher_home_licences/
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Tuy vao muc dich dé chon mét trong cac cong cu nay. O muc I \sé hudng déan cac em
cach thuc hién mé phdng theo chl dé cé san trong phan mém bang thé Open-local va
cach ty thiét ké mo phong mét thi nghiém bang thé New.

(1)) MO PHONG THI NGHIEM HOA HOC
1. Dung thi nghiém dwoc thiét ké san

The Open-lpcalilé méot kho chu’a\céc thi nghiém d& dwgc moé ppéng. C?c thi nghiém
nay dugc sap xép theo cac chu d@é. Nhay chuét vao (change) dé thay déi chu de.

N&i dung cla cac chu dé hoa vo co cu thé nhu sau:

~ Content
Yenka Inorganic Chemistry
Py— [ Getting Started — Bt ddu, gidi thiéu céc thao tac thi nghiém
@ [] Classifying Materials —————  Phan loai vt liéu
Q 0 Equations and Amounts — Phuong trinh hoa hoc va lwong chéat
@ [ Reaction Rates Téc dé phan ung
@ [ | Water and Solutions ———— Nuwéc va dung dich
@ [ Energy Néng luong
@ (] Rocks andMetals — D4 va céc kim loai
: [ Acids, Bases and Salts —— Cdc acid, base va muéi
# [] The Periodic Table ———— Bang tudn hoan céc nguyén té hoa hoc
@ [ Identifying Substances Xé&c dinh chat

Hoat déng 1: Sir dung thé Open-local @& m6 phdng thi nghiém do téc d6 phan
(rng: 2HCl(ag)+ CaCO4(s) —— CaCl,(aq) + COL(g) + H,0() (1).

Céch tién hanh:
» Budc 1. Nhay chudt vao thé Open-local, chon Reaction Rates.

« Budc 2. Nhay chuét vao Definition of reaction rate (Binh nghia téc d6 phan trng) (Hinh
10.2a). M6t mé phong da duoc thiét ké xuat hién & man hinh bén phai.

« Budc 3. Nhay chudt trai vao dong chir chi hoa chét Calcium carbonate réi kéo tha vao
éng nghiém (Test tube), sau do kéo tha hoa chat Hydrochloric acid vao 6ng nghiém.
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Budc 4. Nhay chudt vao nut Pause & goc dudi bén phai clia man hinh mé phong dé thuc
hién mé phong. Sau khoang 20 giay trén truc théi gian mo phong, nhay chuét lai vao nat
Pause dé dirng mé phong. Khi d6 trén bang giay ké 6 & man hinh mé phong xuat hién
duong cong mau dd biéu dién thé tich khi CO, thu dugc theo théi gian (Hinh 10.2b).

Definition of reaction rate

1 : Bude 3: Nhdy Béang hién thi két
Yenka Inorganic Chemistry chuét véo cac Xidlanh do thé tich khi qua (thé tich CO,
3. ) 4 hoa chét va tha i il e theo thoi gian)
1+ J Gett[rlg Starte véoéng ng'hlém I R LD E R Z

£

23]

| Classifying Materials

0 cm?

Equations and Amounts IA e o] o
= @ ’ 2 . — & w0
= % Reaction Rates N ol oxbate e w |

&
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f; Catalysts and rate
['A Concentration and rate

P e e e e e e e e e e e e
o E o iy : I T : I T | Lk a1 i |
7 i “* Thoi gian
() Simulation time ugffe—
mé phéng

E

| Definition of reaction rate Ong nghigm

Gunpowder and explosions

Measuring reaction rate In this kit you will learn how to calculate the 1 BUOC 4. Nhay chudt |
= product formed by the reaction. vao nut Pause & —T@
'Q Surface area and rate o thire hién mé phéng

[V 3]

Temperature and rate b g el . @

Hinh 10.2. Cac buwéc mé phéng cac thi nghiém vé do tée do phan ting

1. Haytinh téc do trung binh ciia phan trng (1) trong khoang théi gian tir 0 dén 20 giay theo
thé tich CO,.

Hoat déng 2: St dung thé Open-local @& mé phong thi nghiém vé anh huéng clia
nong dé acid HCI dén toc d phan tring

2HCl(aq) + CaCO4(s) — CaCly(aq) +CO(g) + H-O()

Céch tién hanh:
Buéc 1. Nhay chudt vao the Open-local, chon Reaction Rates.

Budc 2. Nhay chugt vao Concentration and rate (anh hwéng clia néng d6 1én toc d6
phan &rng). Mét mé phong da dugc thiét ké xuat hién & man hinh bén phai.

Buwdce 3. Nhay chudt vao cac qua béng cdé mau khac nhau, kéo tha vao cudi éng dén
khi & cac dng nghiém cé ndng dé khac nhau (Hinh 10.3a).

Budc 4. Nhay chudt vao nut Pause dé thurc hién mé phong. Sau khoang 9 giay nhay
chuét lai vao nut Pause dé dirng mé phong (Hinh 10.3b).



Cancentration and rats

Cac qua Buoe 3. Nhdy chuét vao cac qua bong
mau tha lan lurot vao day.

1M 1.5 M ZM

& |

o Céc 6ng nghiém dung hoa o
= chét cé ndng dé khac nhau. E @

Concentration and rate

Quan sat surthay déi kich thude clia céde qua bong

1M 1.5 M 2M

e —— - -
In this kit you will learm how concontratic. Buoe 4. Nhay chudt .
o véo nit Pause &8 — >
! thue hién mé phéng &
- hodc dirng lai. '

Hinh 10.3. Cac buéc mé phdng thi nghiém vé dnh hudng cta néng dé lén téc dé phan tmng

a 2. Khi khi thoat ra, cac qua bong to dén Ién. Hay quan sat téc d6 tang dan kich thuroc cla
cac qua boéng va cholbiét tc‘:c dd thoat khi CO, & 6r]g nghi@m rja‘m nhanh nhat, & 6ng
nghiém nao cham nhat? Néng dé anh huéng nhuw thé nao dén téc dé phan trng?

3. St dung thé Open-ocal d& mé phéng cac thi nghiém sau:

— Thi nghiém anh huéng cha nhiét dé dén téc do cua phan tng (gitra CaCO4(s) va
HCl(aq)).

— Thi nghiém anh huéng cia chét xuc tdc MnO, dén téc dé phan tng phan huy H,0,(aq).



2. Twthiét ké mo phong mét thi nghiém

Pé thiét ké mot moé phong thi nghiém hoa hoc véi phan mém Yenka, cac hoa chat
(Chemicals) va thiét bi, dung cu thi nghiém (Equipments) sé duoc lay trong thé New
(Hinh 10.4).

! Inorganic Chemistry chance Xl
!
Chemicals
Metals
Powders & Liquids
Lumps
Acids
Alkalis
Oxides
Halides
Sulfides
Carbonates _ Inorganic Chemistry change X
Nitrates Chemicals
Sulfates Equipment
Miscellaneous Salts Apparatus
Powders Meters and probes
Solutions L Safety signs
Miscellaneous Stoppers
Lumps Glassware
Powders | Indicators
Liquids & Solutions ;. Presentation -

@ | 9

Hinh 10.4. a) Giao dién hoa chét; b) giao dién thiét bi va dung cu thi nghiém.

« Chemical (Hoa chét)

Kho hoa chat chira cac loai hoa chat bao gém kim loai (metal), acid, alkali (base),
oxide, halide, sulfide, sulfate, carbonate, nitrate, cac loai mudi khac...

— Dang b6t (power), dang cuc, miéng (lump), dang léng (liquid), dang khi (gas).
— Dang bét min (fine), min vira (medium), thé (coarse).

Cach chon hoa chéat: M& kho hoa chat, nhay chudt vao biéu twong hoa chét can 14y,
kéo ra vung thirc hién thi nghiém.

« Thiét bi, dung cu thi nghiém (Equipment, Glassware)
Kho thiét bi, dung cu thi nghiém bao gém day du cac thiét bi, dung cu thi nghiém hoa
hoc théng dung dung trong cac nha trirang pho théng (Hinh 10.4b).

Cach chon thiét bi, dung cu: Nhay chudt vao dung cu thi nghiém can chon, kéo vao
vung thire hién thi nghiém va dat tai vi tri thich hop.



Hoat dong 3: Str dung thé New dé mé phong thi nghiém copper tac dung véi dung
dich nitric acid.

Cach tién hanh:
Buéc 1. Nhay chudt vao thé New, chon hoa chét (Chemicals).

Nhay chudt vao Chemicals — Metals — Lumps — Copper, kéo tha sang man hinh
mo phong. Bé chon nitric acid, nhay chuét vao Chemical — Acids. Nhay chuét vao
Nitric acid, kéo tha sang man hinh mé phong (Hinh 10.5).

| Inorganic Chemistry chance X
| Fowders & Liguids A

Lumps
\z) Potassium
‘) Sodium
O Lithium

.

¢ Magnesium ribbon

L 3 Aluminium

6 Zinc

0 Iron

{_) Lead

@ Copper . ﬁ fce
(j Silver Pl o iM
@ cold A 50 cm®
{J Pla imum

Acids
Sulfuric acid
Hydrochloric acid
Nitric acid
Phospharic acid

&

Ethanoic acid =
pL

Hinh 10.5. Chon hoa chét copper va nitric acid

« Budéc 2. Chon thiét bj, dung cu.

Nh’éy chuét vao céng cu Glassware — Standard, sau d6 nhay chuét vao Beaker 100 mL
(coc thuy tinh 100 mL), kéo va tha sang man hinh mé phong (Hinh 10.6a).

Budc 3. M6 phong phan (rng.

Nhay chudt vao copper, kéo tha vao céc thuy tinh; nhay chuét vao binh nitric acid, kéo
tha vao céc thuy tinh (Hinh 10.6b).
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o . I
 d HNO:z

.: [ &*
o 1M E
A 50 cm®

=
i -
i
HNO3 »
iM
50 cm?® '

Hinh 10.6. Thiét ké mé phdng thi nghiém copper tac dung véi acid nitric
a) Chon hoa chét, thiét bj, dung cu ; b) Mé phdng phén tng

" 4. Néu hién tuong va viét phrong trinh hoa hoc clia phan rng gicra copper va nitric acid.

EMPAHOC

Cach thuc hién mét sb thi nghiém hoa hoc ao, phan tich va li giai dugc cac thi
nghiém do.

EM CO THE

St dung phan mém dé mo phong mét s6 thi nghiém hoa hoc &o. So sanh uu diém
va nhuoc diém cla viéc tién hanh thi nghiém hoa hoc trén may tinh va trong thuc té.




THUC HANH TiNH THAM SO

CAU TRUC VA NANG LUONG

MUC TIEU

Néu dwoc quy trinh tinh toan bang phuong phap ban kinh nghiém (nhap file dau vao, chon
phuong phap tinh, thwe hién tinh toan, Iuu két qua).

Str dung duoc két quatinh toan dé thay dugc hinh hoc phan ti, xu huwéng thay ddi dé dai, goc
liEn két va nang lugng phan tir trong day cac chat (cung nhém, chu ki, day déng dang,...).

[

Khéng dung may moc thi nghigm, bang méy tinh lam thé nao dé gidi thich moi quan hé gitra
cau tao phan tir va tinh chét cda chat?

|

@Mﬁ PAU

Truwéc day, hoa hoc chi thuan tuy la khoa hoc thire nghiém nhuwng hién nay, hoa hoc
tinh toan ngay cang phattnen va co vai fro quan trong khi nghién ctru cac hé phtre tap,
cac phan ung xay ra & diéu kién phan trng khac nghiét hoac khi can tim hiéu phan trng
clia cac chéat & cap dé phan tlr,.

Hoa hoc tinh toan str dung mét sé phuong phap tinh dua trén hai co s6:

Co hoc phén tir: Ap dung céc dinh luat vat Ii c6 dién mé ta chuyén dong clia hat nhan
cac nguyén tir trong phan tir ma khéng can xem xét chuyén déng va vai tré cua cac
electron. Vi du phuwong phap MM2, ...

Co hoc lurrong tir: Dua vao phuong trinh Schrédinger dé mo ta phan tlr dua trén si
chuyén déng cua electron. Vi dy: phuong phap ab initio, phuong phap phiém ham mat
dd (DFT), phwong phap ban kinh nghiém, ... Trong d6 phuwong phap ban kinh nghiém la
s don gian hoa clia phuwong phéap ab initio, str dung céc hiéu chinh theo kinh nghiém.

Trong bai hoc nay, phan mém MOPAC() sé gi6i thiéu mang tinh vi du. Phuong phap

st dung 1a phuong phap ban kinh nghiém, vi du phuong phap AM1, d@é giam khoi
lwong tinh toan.

Phan mém MOPAC co6 thé duoc tai vé va cai dat nhu sau:

bi dér] website http://openmopac.net/Download_MOPAC_Executable_Step2.html, tai
vé phan mém MOPAC. Luu va giai nén thu muc phan mém vao may tinh, vi dy “D:\
Phanmem\MOPAC2016".

Cach khéi chay phdn mém MOPAC (Windows-10)

Budc 1. Nhay chuét phai vao file MOPAC data set, vi du file Example_data_set.mop.
Budc 2. Chon Open with. Bo chon Always use this app to open .mop files.

Budéc 3. Nhay chuét trai vao More apps. Bo chon Always use this app to open ..mop
files.

Budc 4. Cudn xubng duwéi va chon Look for another app on this PC.

Budc 5. Di dén D:\Phanmem\MOPAC2016, nhay chudt trai vao MOPAC2016.exe.
“MOPAC2016.exe” xuat hién trong hop thoai File name. Chon Open.

]

Nguén: Http://openmopac.net/Download_MOPAC_Executable_Step2.html.
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< >TOI Uy HOA CAU TRUC HINH HOC VA TiNH NHIET TAO THANH CUA

MOT CAU TRUC PHAN TU BANG PHUONG PHAP BAN KINH NGHIEM

. Tao file di¥ liéu

Tép di liéu MOPAC thudng goém:

Mét dong tur khoa.

Hai dong van ban do ngudi dung xac dinh.

Ma trén Z mé ta phan tr. Sau ma tran Z phai cé mét dong tréng hodc mét dong sé 0.

Hoat dong 1: Tao file d¥ liéu dé t6i wu hoa céu tric clia phéan tir H,O.

Cach tién hanh:

Buwéc 1. Sir dung Notepad hodc Wordpad tao file dif liéu. File dir liéu dé t6i wu hoa céu
trlic cuia phan tr va tinh nhiét hinh thanh ctia phan t&r H,O cé néi dung nhu sau:

AM1 OPT ENPART

Water

Example of geometry optimization

O 000 000 OOO

H 0.97 1 000 OO0 100

H097 110451 000 120

Trong do:

Tir khoa AM1 |a @ sir dung phuong phap ban kinh nghiém AM1.

Tl khoa OPT la d@é t6i wu hoa céu truc hinh hoc. Tl khoa ENPART la dé tinh nang
lugng phan tir.

Cau truc hinh hoc ctia phan tir H,0 6 file di lieu nay duoc hiéu nhu sau: Nguyén ttr
thir nhat la oxygen (O1) dugc m6 ta 6 hang thir nhat. Nguyén ttr thtr 2 1& hydrogen
(H(2)) dugc mé ta & hang thir hai, H(2) lién két véi O(1) bang lién két c @6 dai 0,97 A.
Nguyen tur thir 3 1a hydrogen (H(3)) duoc mé ta ¢ hang th&r ba, H(3) lién két vai O(1)
bang lién két co d6 dai 0,97 A. Goc H(3)O(1)H(2) = 104,5¢.

S$6 0 dirng sau mai gia tri 46 dai lién két hay goc lién két co nghta la d6 dai lién két hay
goc lién ket nay duoc gitk c6 dinh.

Sé 1 dirng sau méi gia tri d6 dai lién két hay goc lién két co nghia la do dai lién két hay
goc lién két nay sé duoc t6i uu.

Buéc 2. Luu file di¥ liéu vao thu muc “D:\ Nguyen_Van_AWMOPAC_Working”. Kiéu file
la “.txt". Viduy: "H20_AM1.txt" — Bong file vira soan thao “H20_AM1.txt".

Tinh nhiét tao thanh cua phan t& bang phwong phap ban kinh nghiém

Hoat déng 2: Téi wu hoéa céu truc cla phan tr H,0 bang phuong phap ban
kinh nghiém.



Cach tién hanh:

« Budc 1. Béi file di liéu da tao (& hoat déng 1) sang dang duéi “.mop”, vi du: "H20
_AM1.mop”. Vao thu muc "D:\Nguyen_Van_A\MOPAC_Working”, nhay chuét phai,
chon Rename roi thay dudi “.txt" thanh dudi “.mop”.

» Budc 2. Nhay chuét phai vao fie “H20_AM1.mop”

Chon Open with — MOPAC2016.exe.

Luc nay file di liéu “H20_AM1.mop” duwoc chay bang MOPAC. Sau khi chay xong,
xuét hién file két qua tinh “H20_AM1.out” trong thu muc “D:\Nguyen_Van_A\MOPAC _
Working”.

{TT) cACH BOC FILE KET QUA VA SU DUNG KET QUA

1. Cach doc file két qua

File két qua thu duoc tir Hoat dong 2 c6 cac thong tin Vvé nhiét tao thanh, nang luong
phan ttr, dé dailién két, goc lién két clia phan tir H,O sau khi t6i wu theo phwong phap
ban kinh nghiém AM1.

Hoat dong 3: Boc fie két qua va sir dung két qua tinh t6i wu hoa céu truc cla
phan ttr, tinh nhiét tao thanh va nang Ivong phan tlr ctia H,0.

Cach tién hanh:
Nhay chuét phai vao file “H20 _AM1.out”, chon Open with Wordpad.
DPoan van ban dau cua fie nhu sau:

Ak Aok foteheteieisieie Aol eieinie e e in ek AeAcir ke Aricdcde

ArdrArArde A bbb Aok

** Site#: 36579 For non-commercial use only Version 21.125W **

iAol koA

A Ak

w

**Cite this program as: MOPAC2016, Version: 21.125W. James J. P. Stewart, **
** Stewart Computational Chemistry, web: HTTP./OpenMOPAC.net. Days left: 361™

L

W g

e MOPAC2016 =

e Ak

bR e she e she e bbb b e

ArdrirdrdrbrdeArdeok

W

Poan van ban két thuc file “H20_AM1.out" nhu sau:

AedehrhedeArhodode Aebok

W L

*JOB ENDED NORMALLY *

w* #*

W e

TOTAL JOB TIME: 0.75 SECONDS
== MOPAC DONE =="
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Gia tri nhiét tao thanh ctia phan tr H,O (thé hoi) & file “H20_AM1.out™

FINAL HEAT OF FORMATION = —59.25050 KCAL/MOL = —-247.90410 KJ/MOL.

Gia tri nay kha gan dung so vai gia tri thire nghiém. Theo thurc nghiém, nhiét tao thanh
cla phan tlir H,O(thé hoi) la —241,826 kJ/mol.

Gia tri nang lwong phan tir ctia H,O (thé hoi), ki hiéu la ETOT (EONE + ETWO) & file
“‘H20_AM1.out™

ETOT (EONE + ETWO) -348.5632 EV

Hoat déng 4: Xac dinh d6 dai lién két va goc lién két trong file két qua tinh t6i wu
hoa cau truc cla H,0.

Cach tién hanh:
Nhay chuét phéai vao file “H20 _AM1.out”, chon open with Wordpad, di d&n doan van
ban sau:

ATOM CHEMICAL BOND LENGTH BONDANGLE TWIST ANGLE
NUMBER SYMBOL (ANGSTROMS) (DEGREES) (DEGREES)

(1) NA NB:NA!| NC:NB:NAl NA NB NC
1 O 0.00000000 0.0000000 0O.0000000 O O O
2 H 0.96127310 * 0.0000000 0.0000000 1 0 O
3 H 0.96127244 * 103.5266356 * 0.0000000 1 2 O

Poan van ban nay cho thay dé dai lién két (bond length) va goc lién két (bond angle)
cla phan tir H,0.

1. Xac dinh d6 dailién két O—H va goc lién két HOH trong phan tir nuére, tinh téi wu duroc
theo phuwong phap AM1. Hay so sanh chung véi gia tri thwe nghiém do dai lién ket O—H

(0,97 A) va géc lién két HOH (104,59).

. Str dung file két qua dé hién thj hinh hoc phan tw

Tir két qua t6i Lu hoa cau trdc bang phan mém MOPAC, st dung mét s6 phan mém
nhu Chem3D, Avogadro, ... d€ hién thi cau truc hinh hoc phan tlr. Phan mém Avogadro
sé duwoc gidi thiéu mang tinh chat vi du.

Cach tai va cai dit phan mém Avogadro: Bi dén website htips:/avogadro.cc/news/
avogadro-1-2-O-released/, tai vé va luu file cai dat ciia phan mém Avogadro vao may
tinh, vi du “D:/Phan mem/Avogadro-1.2.0n-win32.exe”.

Vao thq muc, “D:/Phan mem/”, nhay chuét vao file Avogadro-1.2.0n-win32.exe dé cai
dat phan mém.

Hoat déng 5: Sir dung két qua tinh t6i Lu hoa céu tric dé thay duoc cau truc hinh
hoc clia phan ti H,O.



Cach tién hanh:

Budc 1. M& phan mém Avogadro. Chon [énh File — New — Display Settings (Cai
dat hién thi) — Display Types (Kiéu hién thj) — Ball and Stick (Qua cau va que ndi).
Sau d6 chon Iénh Build — Cartesian Editor (Hinh 11.1a), mét clra sé xuét hién cho
phép dan toa d6 Descartes clia phan tlr dé hién thj cau tric.

Budc 2. M& file két qua tinh “H20_AM1.out” thu duwoc & trén, di dén doan van ban sau:

‘CARTESIAN COORDINATES
1 O 0.000000000 0.000000000 0.000000000
2 H 0.961314917 0.000000000 0.000000000
3 H -0.224991466 0.934570699 0.000000000"

Ar' untitied.cmi® - Avegadro

Buwoc 3. Copy cac dong

File Edit View Build Select Extensions Crystallography Settings Help

toa d0 Descartes nay O tiew e Opes [ ORSEERGR 2412 &K D E i [fousens.|peer st
dan sang vi tri mo ta P swebmiaine |

~ T ',-'_\‘chcs Add Hydrogens
toa dQ DESC?ITES tucng | Ball and Stick Add Hydra::nsfurpH...
ing O clra sO Cartesian 5o Remove Hydrogens

H ¥ i =" |[] Farce e

Eiidn i glao dlep & Hysrogensons " Chirality
Avogadro. Nhay chudt e :
vao Apply roi Nhay VA0  ceim tsesuiie.

giao dién Avogadro, hinh
anh cau trdc hinh hoc

Selection Mode:  Atom/Bond ~
Add Center of Atoms

Add Center of Mass

phan tir H,O xuét hién
trén man hinh Avogadro

(Hinh 11.1b).
A
ONew hdOpen ffSeve ©Cose [HQut # 410 &k D § 5 & [foolSettings...[Display Settings...
Display Types & X Hasin
Oas 77 ,
A Ball and Stick ~ B Cartesian Editor ? *®
[] Cartoon ,':‘
O Dipole P Sortby | (Mone) -
F
SHT:;QE"BM 5| O 0.0000000000 0.0000000000  0.0000000000
= H 09613149170  0.0000000000  0.0000000000
2 toisi | S H  -0.2249914660 09345706990  0.0000000000
Selection Settings & x
s s o  OOR&EE
Add Center of Atoms
Add Center of Mass

Qauﬁu

Hinh 11.1. Céch hién thi c4u tric cta phéan ti H,O trong Avogadro
tir két qua tinh téi wu céu tric hinh hoc st dung phan mém MOPAC
a) Cach hién thi bang toa dé Descartes;

b) Cdch dan toa dé vao bang toa db Descartes dé hién thj céu truc.
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Cac budc hién thj cac tham
sO cau truc:

« Hién thi d6 dai céc lién két
ChonlénhView — Properties
— Bond Properties.

Mét bang so ligu d6 dai cua
cac lién két xuat hién & man
hinh (Hinh 11.2a).

« Hién thi géc céc lién két

ChonlénhView — Properties
— Angle Properties.
Ma&t bang s liéu cac goc lién
két xuat hién & man hinh, ndi
tiép phia duéi ciia d6 dai lién
két (Hinh 11.2b).

* untitled.cml”
File Edit
9 New

Display Types

] Axes

B4 Ball anc *

[ Cartooi <4
L] Dipole 3
[] Force

|4 Hydrog 5 2

Add

3

Selection Setti

Selectiml\h‘,.

View

- Avogadro

Build
New View
Duplicate View
Detach View
Close View
Center
Align View To Axes

Full Screen Mode
Reset Display Types
Set Background Color...

Projection

Display Axes
Debug Information
Use Quick Render

All Molecules in File.,,

Crystal View Options..

Select Extensions

Crystallography ~ Settings
L4+ed RIS

jew 1

Help

¥ Molecule Properties...

Atom Properties...

Bond Properties...

Angle Properties...
( Torsion Properties...

s

Conformer Properties...

A
ONew hiOpen ffsave ©cose Edqut o e 5 R D § Ll o [foolsettngs...|[Display Settings...
Display Types x
2 View 1 i 1 fh £ . 01§
[ Axes o~ A
[] Ball and Stick ~
[ Cartoon > A
[ pipole & v
] Fores , Type Start Atom End Atom Bond Order Rotatable Length (4)
[ Hydrogen Bond MV Bond1  Q-H 0 HI 1 No 0961315
Add Dupbicate | Remove Bond 2 O-H 0 H2 1 No 0.961272
Selection Settings & X
Selection Mode: |Atom/Bond %
| Add Center of Atoms
Add Center of Mass p - 4 Angle Properties ? X
Type Start Atom Vertex End Atom Angle (*)
Angle 1 HOH | H1 0 H2 103.5360

'

Hinh 11.2. Hién thj & dai lién két (a) va goc lién két (b) cia phan ti H,0
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Chu y: Ngoai viéc hién thj dugc cau trac phan tr tir toa d6 Descartes va hién thi dugc
cac tham sé céu truc, phan mém Avogadro con cho phép tao cac file dau vao cho céac
phép tinh ban kinh nghiém nhu AM1. Vi du: Tao fie dau vao cho phép tinh ban kinh
nghiém AM1 cho phéan t&r CH,:

Budrc 1: V& cau tric phan tlr CH,. O phia trai giao dién phan mém Avogadro, chon Draw
Sgttings — Element, chon nguyén t0 carbon. Nhay chudt vao man hinh Avogadro,
cau truc phan tr CH, duoc hién thi.

Buéc 2: Chon Extensions — MOPAC (Hinh 11.3a), clra s& MOPAC input xuét hién
(Hinh 11.3b) — Khai bao tén (Title), ndi dung clia phép tinh (Calculation) va phuong
phéap tinh (Method) (Hinh 11.3b) — Nhay chuét vao Generate. Phan mém sé tao mat
fle dau vao cho phép tinh AM1 cé dudi “mop”, vi du CH4_AM1.mop. Luu fie nay vao
thu muc D: \Nguyen_Van_AWOPAC_working\ va thirc hién phép tinh nhu duoc mé ta
o muc I1.2.

B urtitled.cml” - Avagadro

File Edit View Build Select  Extensions Crystallography Settings Help

Ohew isiOpen ffsave @ Animaticn... | e lThd Sanr.;g_,."leav Serhngg]
Display Types Optimize Geometry  Clrie Alt=0
] Axes Molecular Mechanics »
1 Ball and Stick
[ Cartoon GAMESS Lé
[ Dipole Abinit...
[ Force Dalton...
.@ :ltdr-cglen Horkd 2 GAMESS-UKL..
Add Dughicate Re Gaussian...
MOLPRO...
b el MOPAC..  p 1
Bement: | Carban {6} i NWChem...
Band Order: Sngle = PSH..
[ Adyust Hydrogens i E’
LAMMPS...
Molecular Orbitals...
Ores »
QTAIM »

GLSL Shaders...

Spectra...

Create Surfaces..

A MOPAC Input ] X

Title: | cH4_am1 |

Calculation: Geometry Optimization Method: AM1 >

Charge; 0 5 Multiplicity: |Singlet
Format: Cartesian ¥ h

Show Preview

. Reset Use Form Close

Hinh 11.3. Cac buorc tao file cﬁg véo‘cho phep tinh
, ban kinh nghigm AM1 dung phan mém Avogadro.
a) Di dén Extension — MOPAC; b) Cac khai bdo dé tao file ddu vao cho phép tinh.
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2. Tao file di¥ liéu va thue hién phép tinh téi wu hoa céu truc cua phan tir, tinh nhiét hinh
thanh va nang lwong phan t&r ctia NH5, CHy.
Hudng dén:
Fi‘Ie dir Iigéu dé téi u hoa cau tric, tinh nhiét hinh thanh va nang lweng phan tir cia NH,
bang phan mém MOPAC cé néi dung nhu sau:

AM1 OPT ENPART

NH3

Geometry Optimization

H 000 0.00 0.00

N 1.011 0.00 0.00 100
H1.011 107.01 0.00 210
H1.011 107.01 120.01 231

Trong d6 120.0 la gia tri goc nhi dién ciia hai mat phang: H(4)N(2)H(3) va N(2)H(3)H(1).

Cach tién hanh: thue hién theo cac buéec nhur & Hoat dong 1, Hoat déng 2 va Hoat ddng 3,
& cac muc I, 1l1.

3. S dung két qua tinh t6i Lru hoa cau tric dé thay dwec cau tric hinh hoc, hién thi duoc
cac th'am sO cau truc cua phén tir NH;, CH,4. Tl do thay duoc xu hwéong bién doi do dai
lién két H-X va géc lién két HXH (X 1a O, N, C).

Huong dan: Thuc hién theo cac budc nhu & Hoat déng 4, Hoat déng 5, muc .

Tg")i wu céu truc hinh hoc, tinh nhiét tao thanh va néng lugng phan tir clia mét chét
bang cach sir dung phuong phap ban kinh nghiém. Str dung dwoc két qua tinh
toan dé hién thi dugc hinh hoc phan tir va cac tham so cau truc nhu dé dai, géc
lién két.

SU dung két qua tinh toan dé thay duoc xu hudng thay ddi d6 dai lién két, goc lién
két, nang lvgng phan ttr trong day chat, vi du CH,, NH,, H,O phu hgp vai dinh luat
tuan hoan.



GIAI THICH MOT SO THUAT NGU
DUNG TRONG SACH

o Piém chép chay: nhiét do thap nhat & ap suat khi quyén ma hoi -
= | chat chay boc chay khi gap ngudn Itra nhwng sau doé tat ngay.
Entropy: thwéc do mirc d6 hén loan (mét trat tw) ctia hé chira sb6 -
E lwong I6n hat nhw nguyén ttr, phan tir hoac ion.
L Lai hod orbital: cac orbital 6 nang lwong gan nhau cé thé “té hop” 9
= | v&i nhau tao thanh cac orbital m&i — orbital lai hoa.
Nang Ieong hoat hod: nang luwong toi thiéu ma céc chat phan rng -
can cé dé phan trng hoa hoc cé the xay ra.
Nang lrong tw do Gibbs: Bién thién nang lwong tw do Gibbs clia phan 6
(rng cho phép du doan chiéu hwéng tw dién bién clia phan rng.
Nhigt do ngon Ira: nhiét 6 cao nhat tao ra b&i phan trng ot chay 35
chat chay & ap suat khi quyen.
Nhiét do t boc chay: nhiét do thap nhat & ap suat khi quyén ma o
chat chay tw béc chay ma khéng can tiép xuc vai nguén Iira.
P Phdng xa: qua trinh phan ra hat nhan déng thei phat ra cac hat a, 14
N B.v
Trang thai can bang: trang thai ctia phan (rng ma tai dé ctr bao nhiéu
T | phan tir chat phan (rng mat di thi co bay nhiéu phan tlr chat phan | 26
trng dwoc tao thanh.
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