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HUGNG DAN SUDUNG SACH

Cubn sach Chuyén dé hoc tap Hoa hoc 10 nam trong bd sach Két néi tri thirc voi
cudc séng cua Nha xuat ban Giao duc Viét Nam. Cudn sach cé ba chuyén dé, gém
11 bai hoc va duoc thiét ké thanh cac hoat dd6ng hoc tap theo chi dan dudi day.
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Jemcso mer

Mguyén tir carbon cé thi e cd ba trang théi lai hod trén VI du;

Lai hod sp® trong tnwémg horp nguyén bir © b lién két don {CH.—CH)
Lai hod sp reng irwdng hep nguydn tr C e lidn kit 88 (CH, =CH.};
Lai hod sp trong krwdmg hop nguyén tir C b liSa két ba (CH=CH).

Cuébi sach cé bang Giai thich mét sé thuat ngir dung trong sach, gilip cac em hoc sinh
thuan tién trong viéc tra ctru.

Hay béo quan, giir gin séch gido khoa dé danh ting
cac em hoc sinh I6p sau!




Hoa hoc |a nganh khoa hoc thuéc linh vwe khoa hoc tw nhién, nghién clru vé
thanh phan, cu trac, tinh chét va sy bién déi clia cac chét.

Hoa hoc két hop chat ché gilra li thuyét va thuwe nghiém, 1a cau ndi gitra cac
nganh khoa hoc tw nhién khac nhw vat li, sinh hoc, y dwoc va dia chét hoc.
Hoa hoc déng vai trd quan trong trong cudc séng, san xuét, gép phan vao suw
phat trién bén virng kinh t& — xa hoi, bdo vé méi trwong.

Cubn sach Chuyén dé hoc tadp Hoa hoc 10, cling véi cubn Hoé hoc 10, bam
sat Chwong trinh Gido duc phé théng mén Hoa hoc 2018, ké thira va phat trién
cac mach ndi dung gido duc da hinh thanh tir cac cap hoc dwdi, vira gilp cac
em ¢6 hiéu biét sau sac vé cac kién thirc co s& chung ciia hoa hoc, vira mang
tinh dinh hwéng nghé nghiép cho céc em trong twong lai.

Cubn sach dwoc 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 cuén
sach Hoa hoc 10, cubn Chuyén dé hoc tap Hoa hoc 10 gdbm ba chuyén dé véi
ndi dung mé& réng, nang cao, gop phan phat trién nang lwc van dung tri thirc
hoa hoc cho cac em:

Chuyén @é 1. Co sé hoa hoc

M@ rong va nang cao kién thirc vé lién két hod hoc, hat nhan va nhiing néi dung
lién quan den cac tgién doéi hoa hoc nhw nang qung hat npén, nang lwong hoa hoc,
nhirng diéu kién dé qua trinh hoa hoc xay ra va diéu khién chung.

Chuyén dé 2. Hoé hoc trong viéc phong chéng chéy nd

Trang bi nhi*rng khai niém lién quan dén suw chay né va phong chéng chay né
tlr géc do hoa hoc.

Chuyén dé 3. Thuc hanh Hoé hoc va céng nghé théng tin

Bao gém cac bai thwc hanh vé céng nghé théng tin trong hod hoc nhw
biéu dién c4u tric phan tlr, tinh toan cac tham sé cau truc va thwe hanh
cac thi nghiém ao mé phong thyc nghiém hoa hoc.

Hi vong cudn sach s& mang dén cho cac em nhiéu kién thirc bd ich va co thé
giup cac em buéc dau dinh hwéng mét sé nghé nghiép lién quan dén hoéa hoc
phu hop véi ban than.

Cac tac gia
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LIEN KET HOAHOC

MUC TIEU

+ Viét dwoe cdng thirc Lewis, str dung dwore mé hinh VSEPR dé du
doan dang hinh hoc cia mét s6 phan tir don gian.

» Trinh bay dwoc khai niém vé s lai hoa AO (sp, sp?, sp3), van dung
giai thich lién két trong mot s6 phan ti.

L .
Dang hinh hoc phan tar anh huong t?é'n kha nang phan tng, hoat tinh sinh hoc, tinh phan cuwe, ...
cua phan ttr. Dura frén cor s¢ nao dé dur doan dang hinh hoc cua mét phan tr?

@) cone THUC LEWIS

1. Céng thure electron, cong thirc Lewis
Coéng thirc electron

Khi biéu dién lién két gitra cac nguyén tir bang mét hay nhiéu cap electron dung chung,
ta dwoc cong thire electron.

Vi du: Céng thirc electron clia cac phan tir HCI, Cl,, H,O lan lwot la:
H:Clz ; :ClCl: ; H:0:H,
Coéng thure Lewis:

Khi thay méi cap electron dung chung trong cong thirc electron bang mét gach néi (-),
ta dwoc cong thirc Lewis.

Vi du: Cong thirc Lewis clia cac phan tir HCI, Cl,, H,0 1an lwot la:
H—Clz ; $CI=Cl: ; H—O—H.
2. Cac bwéc viét cong thirc Lewis

Buwéc 1. Xac dinh tdng s6 electron hoa tri trong phan tcr.

Téng sb electron hoa tri trong phan t&r bang téng sé electron hoa tri ctia tat ca cac
nguyén tir trong phan tir.

Vi du: Xét phan tir CO,, tdng sé electron hoa tri = 1.4 + 2.6 = 16 electron.



Bwérc 2. Vé khung phan tir véi céc lién két don. Trong d6, nguyén tir trung tam thuwéng
la nguyén tlr can nhiéu electron nhat dé dat octet, cac nguyén tir con lai xép xung
quanh nguyén tl trung tam.
Trong phén ttr CO,, nguyén tr C can 4 electron dé dat octet, nguyén t&r O cén
2 electron hoa tri dé dat octet. Vi vay, C la nguyén tir trung tam, con cac nguyén ter O
duoc xép xung quanh:

0—-C-0

Bwéc 3. Dién cac electron hoa tri chwa tham gia lién két vao cac nguyén tir xung
quanh dé dat octet.

M&i nguyén t&r O can 6 electron hoa tri dé dat octet:

Buwéc 4. Tinh sb electron hoa tri con lai. Néu con céc electron hoa tri thi sir dung dé
hoan thanh octet ctia nguyén tir trung tdm. Néu sé electron hoa tri da hét ma nguyén tir
trung tam chwa dat octet thi chuyén cac cap electron hoa tri tr nguyén t(r xung quanh
dé tao lién két ddi hoac lién két ba véi nguyén tir trung tdm, sao cho phi hop véi hoa
tri clia nguyén té.

— Trong phan t& CO,, s6 electron hod tri con lai la: 16 -2.2-2.6 = 0.

— S0 electron hoa tri clia nguyén t& C 1a 4, nén dé dat octet mi nguyén tlr O dung 1 cap
electron hoa tri de tao lién ket déi véi nguyén tir C.
Cong thire Lewis cua phan tir CO.;:
:QZCZO:

Vi du: Viét cong thirc Lewis cua phan tir PCl.
(1) Téng s6 electron hoa tri trong phan tir; 1.5+ 3.7 = 26.
(2) Vé khung phan ti PCls:
Cl—P—CI

|
Cl

(3) Hoan thién octet cho cac nguyén t& Cl:
:Cl—P—Cl2
L 1 | LL ]
HoH
(4) Tinh sb electron hoa tri con lai: 26 — 3.2 - 3.6 = 2.
Chuyén 2 electron con lai vao nguyén tir P dé dat octet, thu dwoc céng thirc Lewis clia
phan tr PCl5:
:Cl—P —Clt
L L | L1}
:CIs

Lwu yv: Trong mét sé trvdng hop nguyén tlr trung tdm co thé cé sb Ié electron, hoac
nhiéu hon 8 electron.



1. Cong thirc Lewis cua CS, 13

A §—C—8:, B S=c=S$

C.S=C—S. D. S=C=S§.

2. Trinh bay cac buwéc dé viét cong thirc Lewis clia phan ti NH;,.
3. Viét cac cong thirc Lewis cho méi phan tir sau:

a) Cly; N,.

b) SO,: SOs.

¢) H,0; H,S; HOCI.
4. Cong thirc Lewis cia NOs la

.
1
e
il
.o
L1
L 2]

A.O=N=0. B. *O=N=0s, C.:0—N=0:. D.

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

Lién két cong hoa tri dwoc tao thanh béi sy dung chung cac cap electron. Cac cap
electron nay phan bd trong vung khéng gian gitra hai hat nhan nguyén tlr tao nén lién
kéet. Lién két cong hoa tri co tinh dinh hwong khong gian nén phan ttr co hinh dang
nhat dinh.

Coéng thirc Lewis cho biét cau tao clia phan t&r nhwng khéng cho biét dang hinh hoc
c@a phan tir. M6 hinh VSEPR (Valence Shell Electron Pair Repulsion) dwoc sir dung
dé mé ta dang hinh hoc cla cac phan tir dwa trén lyc day gilra cac cap electron
hoa tri.

“Qéc cap electron hoa tri Q'Lm’c phan b xung quanh nguyén tir trung tdm sao cho luwc
day gitra chung la nho nhat”.
Pé sir dung mé hinh VSEPR, ¢éng thirc phan tlr cta chat dwoc viét dudi dang AX,E,,..
Trong do:

A: nguyén tir trung tam;

X: nguyén tr lién két véi nguyén tir A; n la sé nguyén ti;

E: cap electron hoa tri chwa lién két ciia nguyén tir A; m la sé cap electron;

Néu nguyén tir trung tam I& mét electron thi electron dé van dwoc tinh twong
dwong moét cap electron.

Vi du: Cong thirc phan tlr clia methane viét theo mé hinh VSEPR la CHy.
Céng thirc phan t& clia ammonia viét theo mé hinh VSEPR la NH5E.
Cdng thirc phan tlr cta nwoc viét theo méd hinh VSEPR la OH,E.



2. Hinh dang mét sé phan tir va ion
a) Truong hop AX, (véin=2, 3, 4,...)
« V6i n = 2 (AX5): Xung quanh nguyén t& trung tam A

khéng cé cac cap electron chura lién két, chi cé hai cap
electron lién két ddy nhau, nén géc hoa tri I6n nhét
la 180°, hai cdp electron lién két dwoc phan bd trén
duwdng thang, phan tlr co cau tric thang. Vi du: BeH,,
BEC'E, COQ,.,.

V&in = 3 (AX3): Xung quanh nguyeén ttr trung tam A co
ba cap electron lién két day nhau, nén goc hoa tri Ién
nhét l1a 120°. Ba cadp electron dwoc phan bd trén mat
phang hwéng vé ba dinh cla tam giac, phan tlr c6 cau
tric tam giac phang. Vi du: BF5, SO;,...

Voi n = 4 (AX,): Xung quanh nguyén tw trung tam A
c6 bén cap electron lién két ddy nhau dé goc hoa tri
I&n nhat 1a 109,5°. Bon cap electron duwoc phan bo
hwdng vé bén dinh cla tl dién, phan tlr cé cau truc t
dién, tam tlr dién la nguyén tir trung tdm A. Vi du: CHy,

+ 2- 3-
NHj, SO, POT ...

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

Cac electron déc than, cap electron chuwa lién két chiem
khéng gian 1&n hon so véi ¢ap electron lién két, 1am
giam goc lién két cua phan tir. Cac nguyén tlr xung
quanh ¢6 dé am dién I&n hon hat cap electron lién két
manh hon, |am giam goc lién két ctia phan tir.

Phan ttr SO,: Xung quanh nguyén ttr trung tdm S cé
mot cap electron chwa lién két (hinh bén), céng thirc
VSEPR cua SO, la AX,E. Do cap electron chuwa lién
két chiém khoang khéng gian 1&6n hon so véi cac cap
electron lién két, twong tac day gitra cap electron chua
lien két 16n hon twong tac day gilra cac cdp electron

09

M6 hinh phén tir AX;

1

M6 hinh phén tir AX5

-

M6 hinh phan (o AX,

S‘h\--
Z “‘NQ

lién két, nén goéc lien két OSO thue té bang 1199, So do phén tir SO,
nhd hon géc hoa tri theo li thuyét (120°). Phan tl cé

dang goc.

Phan t&r NH3: Xung quanh nguyén tk trung tam N cé

mot cap electron chwa lién két (hinh bén), céng thirc @
VSEPR cua NHj3 la AX3E. Do cap electron chwa lién AN

két chiém khodng khéng gian I&6n hon so v&i cac cap H™ 'y
electron lién két, twong tac day gilra cap electron chuwa H

lien két 1én hon twong tac day gilra cac cap electron So do phan tir NH,

ién két, nén goc lién két HNH thuc té bang 107°, nhé
hon géc hoa tri theo li thuyét (109,5°). Phan tir cé dang
thap tam giac.



» Phéan t& H,O: Xung quanh nguyén t& trung tdam O c6
hai cap electron chua lién két, cong thirc VSEPR cla

H,O la AX5E,. Do cap electron chuwa lién két chiém (0 K
khoang khéng gian Ioén hon so voi cac cap electron lién | N
két, twong tac day gilra cap electron chua lién két I6n H

hon twong tac day gilka cac cap electron lién két, nén
goc lién két HOH thuc té bang 104,5°, nhé hon goc hoa
tri theo li thuyét (109,5°). Phan tl&r ¢6 dang goéc.

So dé phén tir H,0

6. Cong thirc cua PCl; theo md hinh VSEPR |a
A. AXs. B. AXE,. C. AX3E. D. AX;E.
6. Viét cong thirc cia mét so phan tir sau theo mé hinh VSEPR: CCly, H,S, CO,, SO; va
PH,. Néu s0 cap electron hoa tri lién két va chwa lién két trong moi phan tir.

7. Viét cong thirc theo mé hinh VSEPR va cho biét dang hinh hoc ctia phan tir OF,. Phén
tlr nay cé phan cwc khéng?

8. Dang hinh hoc cta ion NHj 1a
A. tr dién déu. B. thap tam giac. C. tam gi4c phang. D. dwdng thang.

9. Dy doan dang hinh hoc ciia mét s6 phan tir sau: CO,, CS,, BF,, SCl,.

{)Su LAI HOA ORBITAL NGUYEN TU
1. Khai niém lai hoa orbital

Khi str dung sw xen phu cac orbital nguyén tir tao thanh lién két hod hoc, khéng gidi
thich dwoc goc lién két & mot so trwong hop. Vi du: Néu dya vao sy xen phu cac
orbital 1s cua cac nguyén tir H v&i cac orbital 2s va 2p cla nguyén tir C trong phan tr
CH, thi cac goc lién két HCH khong hoan toan bang nhau. Nhung trong thuc té, goc
lién két HCH trong phan t&r CH, déu béing nhau (déu bang 109,5°).

Dé gidi thich diéu nay, co6 thé sir dung khéi niém “lai hoa orbital”. Cac orbital cta cung
mét nguyén tlr cé nang luong gan nhau cé thé “tdé hop” véi nhau tao ra orbital méi
cé hinh dang giébng nhau va cé nang lwong bang nhau nhuwng dinh huédng khac nhau
trong khéng gian, goi 1a orbital lai hoa. Sé orbital lai hoa dwoc hinh thanh bang téng sé
orbital tham gia lai hoa.

Vi du: Ap dung lai hoa orbital Gé gidi thich géc lién két trong phan tir CH,;:

Céu hinh electron hoa tri ctia nguyén ttr C: 2s22p2. Mt orbital 2s té hop voi ba orbital
2p tao ra bon orbital lai hoa hoan toan giong nhau, hwéng vé bon dinh cua tr dién déu.
Bén orbital lai hoa nay xen phti véi cac orbital 1s clia bédn nguyén tir H, tao ra bén lién
két o (C — H), nén gac lién két HCH trong tr dién déu (cé nguyén tir C & tam) bang
109,5¢°.

T | Rhed A0 T 7

252 2p2 4A0 lai hoa sp3




2. Mét s6 trang thai lai hoa co’ ban

a) Lai hoa sp3
M6t AO s té hop véi ba AO p trong mét nguyén tir tao ra bén AO lai hoa sp3, hwéng vé
bén dinh ctia mét tir dién déu ma tam cuda hinh t& dién la hat nhan nguyén tlr dang xét.
Géc tao bdi hai truc clia hai AO ké nhau la 109,5°. Lai hoa sp3 con dwoc goi la lai hoa

ter dién.

Vi du: Phan t& nitrogen trifluoride NF.
Céu hinh electron hoa tri ctia N: 2s22p3.
Trong nguyén tr N, mét AO 2s lai hoa véi ba AO 2p, tao ra bon AO lai hoa sp3.

Lai hoa AO
N[ ] 22255 ] [0
252 2p3 4A0 lai hoa sp3
Ba AO lai hoa sp® (chira electron ddc than) ciia nguyén tir N xen I\I

pht v&i AO 2p clia ba nguyén t( fluorine, tao thanh ba lién két o, "
hwéng vé ba dinh cGa hinh t&r dién. Nguyén tr nitrogen con mét F/&I?g\
AQ lai hoa sp3 chira mét cap electron chuwa lién két nam huwéng vé - F

dinh coén lai cua hinh tr dién.

b) Lai hoa sp?
MGt AO s tdé hop véi hai AO p trong mét nguyén tir, tao ra ba AO lai hoa sp? hwdng
vé ba dinh cua moét tam giac deu. Ba AO nay cung nam trong mét mat phang, géc
tao b&i hai truc cua hai AO ké nhau la 1200, Lai hoa sp? con dwoc goi la lai hoa tam

giac phang.

10



Vi du: Phan tir boron trifluoride BF .
C4u hinh electron hoa tri cla B: 2s22p1.
Trong nguyén t&r B, mét AO 2s lai hoa voi hai AO 2p, tao ra ba AO lai hoa spZ.

F

Lai hoa AO o
K kikiel N IEN I N
— . L ~

252 2p! 3A0 lai hoa sp2 AO p khong laihoa F F

Ba AO lai hoéa sp? cia nguyén tir B xen pht véi ba AO 2p (chira electron doc than) cua
ba nguyén tir fluorine, tao thanh ba lién két o huédng vé ba dinh clia tam giac déu, giai
thich cho du doan dang hinh hoc cua phan tir BF 5 (dang AXs) theo mé hinh VSEPR.

Trong phan tlr BF 5 con cé mot lién két n.

c) Lai hoa sp

Mét AO s té hop véi mat AQ p trong mét nguyén ti tao ra hai AQ lai hoa sp, géc tao
b&i hai AO lai hoa 1a 1800. Lai hoa sp con dwoc goi la lai hoa thang.

—a o -

Vi du: Phan t&r beryllium fluoride BeF-.

N

Cau hinh electron hoa tri cla Be: 2s2.

Trong nguyén tir Be, mot AQ 2s té hop véi mot AO 2p, tao ra hai AO lai hoa sp.

1 Lai hoa AO PRI

252 2p0 2A0 lai hod sp 2AOp khéng lai hoa

Hai AO lai hoa sp cua nguyén tir Be xen phu véi hai AO p cua hai —
nguyén tlr F tao thanh hai lién két c hwéng vé hai phia cla mét N\
dwong thang, goc lién két 1a 1800, gidi thich cho dw doan dang hinh  F—LBel F
hoc cua phan tir BeF, (dang AX,) theo mé hinh VSEPR.

Q EM CO BIET

Nguyén tlr carbon cé thé c6 ca ba trang thai lai hoa trén. Vi duy:

Lai hoé sp3 trong truéng hop nguyén tir C c6 lién két don (CH;—CHa);
Lai hoa sp? trong tredng hop nguyén tir C c6 lién két déi (CH,=CH,);
Lai hoé sp trong trwdng hop nguyén ti C c6 lién két ba (CH=CH).

11
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10. Cac nguyén tir carbon (1), (2), (3) trong hinh bén & nhirng HAC — (I'_‘:I, _C=Ns
trang théi lai ho4 nao? D @ @
11. Mé ta sw tao thanh cac phan tr sau theo khai niém lai hoa orbital.
a) Phan tir BeH,. b) Phén ttr SO,. c) Phan tdr NH5.

12. Cho cac phan tr NCl,, SO, CO,.
a) Nguyén tlr trung tdm trong cac phén tir trén & trang thai lai hoa nao?
b) Phan tlr ndo khéng phén cwc, phan tr nao phéan cwc? Vi sao?

EM DA HOC

e Cach viét cong thirc Lewis theo 4 bwdc: (1) xac dinh tong s6 electron hoa tri,
(2) v& khung phan tr voi cac lién két don, (3) hoan thanh octet cho nguyén
tlr xung quanh va (4) st dung so electron hod tri du (néu c6) ctia nguyén tir
xung quanh dé hoan thanh octet cho nguyén tir trung tam.

Str dung md hinh VSEPR dé du doan dang hinh hoc ciia mét s6 phan tir AX,

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

—AX,, AX5, AX, Ian lvot co hinh dang duéng thang, tam giac phang va tr dién.

—S0,, NH3, H,0 lan lwot ¢6 cong thire VSEPR 14 AXE, AXGE, AXSE,, va ¢
hinh dang twong trng la goc, thap tam giac, goéc.

Cac orbital “t6 hop véi nhau” thanh cac orbital méi — orbital lai hoa.

— Lai hoa sp: mét orbital s t6 hop v&i mét orbital p thanh hai orbital lai hoa sp
twong dwong nhau, huwéng vé hai phia clia mét dwong thang.

— Lai hoa spZ: mét orbital s t& hop véi hai orbital p thanh ba orbital lai hoa sp2
twong dwong nhau, hwéng vé ba dinh clia mét tam giac déu.

— Lai hoa sp3: moét orbital s t& hop véi ba orbital p thanh bén orbital lai hoa sp3
twong dwong nhau, huéng vé bén dinh cia mét tir dién déu.

EM CO THE

Van dung céng thirc phan tlr theo mé hinh VSEPR dé dy doan dang hinh hoc va
van dung khai niém lai hoa orbital dé gii thich dang hinh hoc da du doan theo
cong thirc phan tir theo moé hinh VSEPR.




PHAN UNG HAT NHAN

MUC TIEU

+  Néu duoc so lwoc vé sy phong xa tw nhién; 1ay dwoc vi dy vé sy
phéng xa tw nhién.

+ Van dung dwoc cac dinh luat bao toan s6 khéi va dién tich cho phan
trng hat nhan.

+  Néu duwoc so lwge vé sw phong xa nhan tao, phan (ng hat nhan.

« Néu dwoc (rng dung cta phan (*ng hat nhan phuc vu nghién clru
khoa hoc, d&i séng va san xuét.

+ Neéu dwogc (rng dung dién hinh ctia phan (rng hat nhan: xac dinh
nién dai cb vat, cac (rng dung trong linh virc y té, nang lwong.

L
Loai phan tmg ndo lién quan dén phong xa duroc sir dyng dé chan doan va diéu tri bénh trong
[ y hoe, san xuat dién nang va xac dinh nién dai trong khao c0,...7

&) PHAN UNG HAT NHAN
1. Khai niém

Phan (rng hat nhan 1a sw bién ddi hat nhan nguyén t&¢  peuterium Hiliom
ctia mét nguyén td hoa hoc nay thanh hat nhan nguyén 8 ‘8’
tlr clia mot nguyén té hoa hoc khac. \ /
Trong cac phan (rng hoa hoc, chi coé lop vo electron ‘E Néing

trong nguyén tr bi thay ddi (thém vao, hodc bét di, hoac \
dung chung electron vé&i nguyén t&r khac,...), con hat ©
nhan nguyén t(r khéng thay di. Trong cac phan (rng hat Tritium Neutron

nhan, thanh phan cla hat nhan nguyén tr bi thay @i,  f@nhan  Hatnhan  Hat nhan

ban ddu  trung gian  sén phdm
nguyén t6 nay cé thé bién thanh nguyén té khac.
Hinh 2.1. M6 hinh mé ta

Sw khac biét quan trong gilta phan (rng hoa hoc va mot phan &ng hat nhan
phan (rng hat nhan la sy bién déi ndng lwong trong cac

phan (rng hat nhan I&n hon nhiéu so véi cac phan ng

hoa hoc.

2. Dinh luat bao toan sé khdi va bao toan dién tich
Trong phan (rng hat nhan, ca sé khéi va dién tich déu dwoc bdo toan.

« Sau khi tach ra mét hat « (hat nhan nguyén tir helium, ki hiéu la ;He), hat nhan nguyén
tlr ban dau bi giam di 2 don vj dién tich hat nhan va 4 don vi cta sé khéi. Vi du:
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EEERa — Rn+ 2He (Phwong trinh biéu dién nay dwoc goi la phwong trinh
hat nhan)

+ Sau khi tach ra mét hat B ( e), hat nhan nguyén tlr ban dau tang thém 1 don vi dién
tich hat nhan, s khéi khong thay déi. Vi du:

239Np s ESEPU_I_ {‘:Ile

(D)) PHONG XA TU NHIEN
1. Tinh phéng xa tw nhién

Tinh phéng xa tw nhién la kha nang tw phan ra cda hat nhan nguyén tir, tao thanh hat
nhan nguyén tir cta nguyén té khac, déng théi phat ra bire xa khéng nhin thay.

2. Thanh phéan cua tia phéng xa
« Phéng xa kiéu a (alpha) la sy phan ra hat nhan phong ra hat a.
Vi du: Hat nhan %3U phan ra, tao ra hat nhan %3,Th va phong ra hat a.

20U —— ZBTh+ 5He

- Phong xa kiéu B (beta) Ia sy phan ra hat nhan phéng ra hat p.
Vi du: Hat nhan 239U phan ra, tao ra hat nhan “33Np va phoéng ra hat B.

ESBU 3 ESBNp_l_ e

+ Phong xa kiéu vy (gamma): Sw phan ra hat nhan
theo kiéu phong xa a, B thuong kém theo cac O € sy
hat y. Hat v khédng mang dién, chinh la photon c6 § e —_

ban chat clia blrc xa dién tir, cing ban chat véi anh  y \AANA/ Y
sang.

Cactia a, B, v co kha nang dam xuyén va kha nang gay Giay Aluminium Lead

ion hoa khac nhau. Tia b c6 kha nang dam xuyén lon Hinh 2.2. M6 ta kha nang d&m
nhat, tia o. cd kha nang dam xuyén kém nhat, nhung Xxuyén cia céc tia phong xa
kha@ néng ion hoa cla tia o manh nhat, con kha nang qua gidy, aluminium va lead
gay ion hoa cua tia v kém nhét.

3. D6 bén cua dong vi phéng xa va chu ki ban ra
Téc dé phan ra cia mét déng vi phéng xa thwong duwoc biéu dién bang chu ki ban ra.
Chu ki ban ra ctia mét déng vi phong xa la thoi gian dé phan ra mét nira sé nguyén tir

ban dau (hay mét nira lwong chat ban dau).

Vi du: Chu ki ban ra cGa déng vi phnng Xa 3g 08r 1a 28 nam, nghia la néu ban dau cé

109 3 Sr thi sau 28 nam Iwn’ng 38 Sr chi con lai 0,5 g; sau 28 nam tiép theo chi con
0,25 g.

Chu ki ban ra cang ngan, déng vi bi phan ra cang nhanh, déng vi cang kém bén. Chu

ki ban ré cang dai, dong vi bi phan ra cang cham, dong vi cang bén. Nhu vay, chu ki
ban ra clia mét ddng vi phéng xa la thuédc do dd bén twong ddi cia ddng vi dé.

14



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

a)i2p — > 72 + Je b) 3K —— 23Ca + ?

2. Viét phwong trinh biéu dién sy phéng xa ctia cac dong vi:
a)%sRa —— ? + « b) %5iNp —— ? + «
c)Ps — 7 + B d)3H — 2?2 + B

3. Hat nhan %32 Th birc xa lién tiép hai electron, tao ra mot ddng vi uranium.
Viét phwong trinh biéu dién qué trinh d6.

{T0) PHONG XA NHAN TAO
1. Tinh phéng xa nhan tao

Hién twong phéng xa nhan tao dwoc Iréne Joliot-Curie (Iren Quyri — con gai cua Marie
Curie) cung chong tim ra nam 1934, khi ban pha hat nhan nguyén tir boron, aluminium,
magnesium bang tia o phat ra tir hat nhan nguyén t(r radium hoac polonium.
Vidu: 2JAl+5He —— 2P + (n
Péng vi 1DF" diéu ché nhan tao bang cach trén khdng bén, tw phan ra phéng xa theo
phwong trinh:

P—} 1ESI+ D

O trwéng hop nay thoat ra hat positron ( e) c6 khéi lrong bang khéi lrong electron
va co dién tich bang +1.

Hién nay, bang cach nay cac nha khoa hoc da diéu ché nhan tao dwoc rat nhiéu déng vi
phéng xa cla hau hét cac nguyén to, bd sung thém nhirng 6 con trong trong bang tuan
hoan.

2. Sw phéan chia hat nhan va sw tong hop hat nhén

+ Su phan chia hat nhan (phédn hach hat nhan) la phan (rng phan chia hat nhan nang
thanh hai hay nhiéu manh c¢6 khéi lwong nhe hon.

Vi du: Khi bdn pha bang neutron cham thi hat nhan 45U bi phan chia thanh hai manh:
235'U + n” — [ZSEU] 1‘4153 + 3§Kr +34n + nang lwong

Khi mét mol uranium phan (rng gidi phéng mét ndng lwong khéng 16 1a 2 -1010 kJ,
cé strc cdng pha twong dwong véi 20 000 tan thubée ndé TNT (trinitrotoluene), gap réat
nhiéu 1an so v&i nang lwong toa ra tir mét phan (rng hoa hoc.
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Trung binh khi dung 1 hat neutron @é ban pha hat nhan 235U thi c6 3 neutron méi phat
ra. Cac neutron nay c6 thé ban pha tiép dé phan chia hat nhan khac. Nhu thé, trong
nhirng diéu kién xac dinh, phan &rng phan chia 2":"'5U co thé tu duy tri va goi la phan
rng -:Iayr chuyén. Néu lvong 235U U Ién va xay ra phan (rng day chuyén thi s& c6 mét
vu nd hat nhan, lam nhiét d6 tang Ién hang triéu °C.

Trong cac déng vi uranium chi 235U la ¢6 kha nang phan (ng phan chia hat nhan
(nd hat nhan), nhung QSSU chi chiém khoang 0,7% lwong uranium tw nhién, con lai la
238U Pong vi 2%U khéng c6 kha nang phan chia hat nhan, nhwng c6 kha nang hap

thu neutron tao ra 239U Sau théi gian ngan, 2:‘"E'U tw phan ra thanh dong vi plutonium

223Pu. Bong vi phong xa “a; Pu cling ¢6 kha nang phan chia hat nhan nhw %35U :

2%Pu+n ——> [EEEPU] ——> Y +122Cs +3)n + nang lwong

Sw téng hop hat nhan 1a phan (rng gitra 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
(PNg nay con goi la phan &ng nhiét hach.

Vi du: phan (rng tao nguén nang lwong cta Mat Trovi:

4(1H) — SHe+ 2(+‘?e) + nang luvong

Phan (rng tao thanh 1 mol helium giai phéng ra nang Iwong la 2,5-109 kJ. Nhiét G6 can
thiét cho phan (rng xay ra la 1 triéu den 10 triéu °C (nhiét dé cia Mat Troi).

Trén Trai Dat, cac nha khoa hoc cb gang thwe hién phan &ng:
2D + 2D —> 3He + jn + 2,9-108 kJ/mol

Day la phan rng lam co s& cho bom khinh khi (bom hydrogen). Mot vu né bom
hydrogen cé nhiét @6 dén hang chuc triéu °C.

4. O tang cao khi quyén, do tac dung clia neutron co trong tia vii try, l‘f}N phan ra thanh
1%(: va proton. Viét phwong trinh ctia phan (rng hat nhan do.
5. Hoan thanh cac phan (rng hat nhan sau:
a) Mg+ ? —— 73Ne + gHe b) YF+H —— ? +3He
)242F'u+12Ne—}4( )+? d)fH+?—>2(gHe)+an
6. Xét phan (ing phan hach don gian sau: 23U + in —— 'JTe + X+2(4n).
X la hat nhan nao sau day?

97
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<‘T}>lfrm; DUNG CUA DONG VI PHONG XA VA PHAN UNG HAT NHAN
1. Trong y hoc

Xa tri la phwong phap st dung cac tia birc xa ion hoa nhu: tia X, tia v ¢é nang lwong
cao, do la cac séng dién tir hoac cac hat nhw: electron, neutron, proton,... @& diéu tri
bénh ung thu.

Céu tric ciia DNA bén trong gene cuia cac ddng, thuc vat co thé thay dbi khi bi chiéu xa.
DPéng vi phéng xa S?Cn la ngudn phat xa v théng dung nhat. Cac tia v phat ra tir Co cé
kha nang xuyén sau nén blrc xa v dwoc dung dé chup anh, diéu tri cac khéi u & sau
trong co thé, ...

S?CD+ }Jn I Cn sau do ETCD > gNiJr ?e . E ~ 1,25 MeV

Cac bénh ung thu bén ngoal nhw ung thu da c6 thé diéu tri bang cac tia phéng xa phét
ra tir déng vi 15F’ hay 38Sr bang céch ap céac tdi nhua dwng déng vi phéng xa vao
ving bi tén thuwong.

Dung déng vi phong xa 321 dé chan doan va chira bénh budu cb.

2. Trong néng nghiép

Sv chiéu xa co thé lam thay ddi gene cla thuc vat tao nén nhirng dot bién va co thé
tao ra cac gidbng mai. Su chiéu xa lwong thuc, thyc phdm bang tia y phat ra tir déng vi
99Co ¢6 tac dung diét khuén, bdo quan lwong thwe, thuwe pham lau dai hon.

3. Xac dinh nién dai ¢6 vat bang ham lweng déng vi phéng xa
a) X4ac dinh nién dai (tudi) cda céc di vat khao cé bang déng vi 14C

Co s& dé xac dinh nién dai bang '§C 1a qua trinh tao thanh '¢C xay ra dong thoi voi
qua trinh phan ra no:

PN+gn —> 9C+H va 9C —— YN+ Jo
Do sy tao thanh va phan ra xay ra déng thdi nén khi quyén luén chira mét lvong "3C
v&i néng do khong déi dwdi dang 14CO,. Luwong 14CO, nay xam nhap vao cay cbi
théng qua sw quang hop va tir cay cdi chuyén sang déng vat. Khi d6, mdi loai sinh vat
song déu c6 mét ham luwong '¢C khong dbi.

Khi dong, thyc vat chét di, sy hap thu '¢C nglrng lai, nhung s phan ra '§C van tiép
tuc, lam cho lvong '2C giam theo thdi gian. So sanh ham lwong '¢C chira trong mot
mau vat khdo cb véi ham luong '¢C trong mau vat tvong tw & théi hién tai la co thé
xac dinh dwoc tudi ciia mau vat nghién clru.

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

Péng vi 233[_] la déng vi phéng xa tw nhién, sw phan ra déng vi nay cudi cung tao ra
déng vi bén I1a “g5Pb . MAu da so khai chira 238U, con mau da nghién ciru chira hén
hop %8U va Eggpb Dwa vao fi 1& clia Z38U/%35Pb clia mau da nghién clru (xac dinh
bang phd khéi) cé thé tinh dwoc thoi gian tdn tai cia mau da nghién ciru.



4. Str dung nang lwong nguyén tir phuc vu cho lei ich nhan loai

Dung céc ddng vi 25U va %53 Pu lam nhién liéu trong céc 16 phan (ing hat nhan dé san
xuét ra dién (nha may dién nguyén tlr) va chay cac tau pha bang,...

7. Hay néu nhirng trng dung quan trong ctia cac ddng vj sau: 59Co, 0P, 31|, 2%y,

8. Ddng vi phong xa plutonium (°3;Pu) c6 kha nang phan hach hat nhan dé giai phéng ra
mét nang lwgng cwe Ion va dlru'c str dung trong nha may dién nguyén tlr dé san xuét

ra dién. Bdng vi %;Pu c6 thé phan rd theo ba cach: (1) Nhan 1 electron; (2) bic xa
1 positron; (3) birc xa 1 hat «.
Hay viét phwong trinh cho médi treéng hop do.

EM DA HOC

Phan (rng hat nhan la sy bién déi hat nhan nguyén tlr clia mét nguyén té hoa
hoc thanh hat nhan nguyén tlr cia nguyén t6 hoa hoc khac.

— Sy khac biét gitra phan (rng hat nhan v&i phan trng hoa hoc |a trong phan (rng
hat nhén,ﬁhat nhan nguyén tr da bj thay déi (dan dén thay doi nguyén té) va
s bién db6i nang luong vé cung Ion.

— Phwong trinh biéu dién phan (rng hat nhan goi la phwong trinh hat nhan.
Trong phan &rng hat nhan, téng dién tich hat nhan va téng sé khoi cua cac

nguyén ti trwdc phan (rng bang t6ng dién tich hat nhan va téng sé khéi cla
cac nguyén tir thu dwoc sau phan rng.

Su phéng xa tw nhién 1a kha nang phan ra hat nhan nguyén tlr nay thanh hat
nhan clia nguyén tir khac kém theo s phat ra birc xa khéng nhin thay (hat
a, hat B va tia y). Chu ki ban huy cho biét a6 bén cia déng vi phéng xa.

Sy phong xa nhan tao la phan (rng gilra hat nhan nguyén twr voi cac hat (a,
B, neutron,...) tao ra cac déng vi phéng xa maoi.

Déng vi phéng xa va phan (rng hat nhan dwoc (’ng dung trong nhiéu Iinh vue
nhu y hoc, néng nghiép, nang lwvong, xac dinh nién dai cb vat,...

EM CO THE

Van dung kién thirc vé phéng xa tu nhién va phan (rng hat nhan dé hiéu ¢ng
dung cua cac hién twong do trong mot s linh vuc: y té (chén doan va diéu tri ung
thw, xa tri,...), nédng nghiép (tao gibng mé&i, bao quan hoa qua,...), nang luong
(dién nguyén tir,...) va khao cd (xac dinh nién dai cb vat,...).
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NANG LUONG HOAT HOA
CUA PHAN UNG HOA HOC

MUC TIEU

« Trinh bay dwoc khai niém nang lwgng hoat hoa (theo khia canh anh
hwéng dén téc d6 phan (rng).

+ Néu dwgc anh hwéng cua nang lwong hoat hoa va nhiét dé toi
E

tdc do phan (rng théng qua phwong trinh Arrhenius: k = A-e RT .
+ Giai thich dwoc vai trd cia chat xuc tac.

Hydrogen va oxygen khéng phan dng voi nhau ¢ nhiét do thuong, nhung khi dwa mot it bot
platinium (Pt) vao hén hop hai khi d6, phan &g xay ra ngay tuc khéac, tao thanh nuéc. Yéu tb
nao quyét dinh sw thay déi d6?

) NANG LUONG HOAT HOA
1. Khai niém nang lwong hoat hoa

NZng Iwong hoat hoa (E,) 1a nang lwong tdi thifu ma céac chat phan (rng can c6 dé
phan (rng hoa hoc co thé xay ra.

P& phan (rng hoa hoc xay ra thi cac phan tir chat phan (*ng phai va cham vao nhau,
nhwng khéng phai moi va cham déu gay ra phan (rng, ma chi nhirng va cham co hiéu
qua méi gay ra phan (rng. Cac va cham cé hiéu qua thwdng xay ra gilra cac phan to
c6 nang lwong du Ién (phan tk hoat déng), d6 la nang Iwvong dw so véi nang lwvong
trung binh cla tat ca cac phan ti.

Nang lwong hoat hoa cang I&n, sé phan tir hoat déng cang it, sé va cham cé hiéu qua
cang nho, dan dén toéc dé phan (rng cang nhd va nguorc lai nang lwong hoat hoa cang
nhd, té¢c dd phan (rng cang 16n.

2. Anh hwéng cuia ning lwong hoat hoa va nhiét dé t&i téc dé phan (rng
Méi lién hé gilra nhiét d6, nang lwong hoat hoa véi hang sé téc d6 phan (rng dwoc biéu
thi trong phwong trinh kinh nghiém Arrhenius (A-re-ni-ut):
Eﬂ
k=A-e RT

Trong dé: A la hang sé dac trung cho méi phan (rng
e =2,7183;
R la hang sé khi li twéng (R = 8,314 J /(mol -K));
T la nhiét dé (theo thang Kelvin);
E, la nang lwong hoat hoa, don vi J/mol.
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Khi E, cang 16n thi k cang nhd, téc dé phan (rng cang nhd.

Tai nhiét a6 T, va T, twong wng voi hang sé toc do kT va kT , phwong trinh Arrhenius
duorc viét nhw sau:

Vi du: Vé&i phan wng ¢6 nang lrong hoat hoa E, = 70 kd /mol, khi tang nhiét dé tw
300 K @én 400 K, téc @6 phan (rng sé thay déi nhu thé nao?

Lo giai:

kr, _70-10° [ 11 ) k
In—== : :>k

- 12 1115
kr, 8314 \300 400, ki

Nhw vay khi nhiét d6 tang tlr 300 K dén 400 K thi tbc dd phan (rng tang 1115 lan.

&

. Cho phan (mg: 2NOCI(g) —> 2NO(g) + Cly(g), néing Ivong hoat hod cia phan éng 12
100 kJ/mol. O 350 K, hang sé tdc d6 ciia phan trng 1a 8-10-6 L/(mol -s). Tinh hang s6 téc
db phan (&rng & 400 K.

2. Tinh nang lwvong hoat hoa cia mét phan (rng biét rang khi nhiét do tang tir 300 K1én 310 K
thi téc dd phan (g tang 3 lan.

3. Thwcnghiém cho biét phan trng: 2N,05(g)— 4NO,(g) + O,(g) & 45°C ¢6 hang s6 toc d
phan &ng 12 8,17 .10-3s-1; E, = 103,5 kJ /mol. Tinh hdng s6 toc dd phan (&ng tai 65 °C.

= - -
(D) cHAT x0C TAC
1. Khai niém chat xdc tac
Chat xuc tac la chat lam tang téc dd phan (rng nhung khéng bi bién déi vé chét va
lwong sau phan ng.
Vi du 1: H6n hop bét aluminium va iodine & nhiét do thudng khong cd phan (rng xay
ra, nhwng khi cho thém mét it nwéc lam xic tac, phan (rng xay ra manh liét, tao hop

chat aluminium iodide. Nudc la chat xdc tac, khong cling trang thai véi chat phan (rng
nén thudc loai xuc tac di thé.

2AI(s) + 3ly(s) 225 2Alls(s)
Vi du 2: Khi dun néng SO, véi oxygen cé mat hén hop (NO + NO,), thu duwoc SO5. Cac
khi NO, NO,, la chét xuc tac cé clng trang thai véi chat phan (rng nén thudc loai xuc
tac déng thé.

NO + NO,, t°
2805(9) + 0,(9) » 2805(9)




2. Pic diém cua chat xuic tac
« Chét xuc tac lam giam nang lwong hoat hoa cuia phan (rng.

Hinh 3.1 cho thay xuc tac lam phan (rng xay ra theo nhiéu giai doan, méi giai doan déu
¢ nang lwong hoat hoa thap hon nang lvong hoat hoa ciia phan (rng khi khéng cé xuc
tac, do d6 lam tang téc @6 phan (ng.

A
2 E, cua phan Ung
§ ___________ khdng c6 xic téc
)
e E, (butc 2) cda
< phén trng cé xdc téc
Chét ddu Eo(buoc 1) 3
cia phén mg AH
co xtic téc +
San pham
£ »
Tién trinh phan ang

Hinh 3.1. Anh huéng caa xuc tac dén ndng luong hoat hoé

- Chét xuc tac lam tang téc dd phan (ing va khéng lam thay dbi chiéu cia phan (rng
hoa hoc.

« Chat xGc tac c6 tinh chon loc, méi chat xdc tac thwéng chi ¢b tac dung déi véi phan
trng nay ma khéng co tac dung véi phan rng khac.

Vi du: Enzyme xuc tac cho qua trinh 1€n men dwdng thanh lactic acid khéng lam xuc
tac dwoc cho qua trinh Ién men dwong thanh ethanol.

Enzyme ureaza xuc tac cho qua trinh thuy phan urea:
CO(NHE )2 +H20 T 002 + 2NH3

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

3. Vai tro cua chét xuc tac

« Chat xuc tac dwoc str dung lam tang téc dé cac phan (rng hoa hoc trong san xuat cong
nghiép. Vi du: platinium (Pt), vanadium (V) oxide (V,05) duwoc str dung trong qua trinh
oxi hoa SO, thanh SO4 dé san xuét sulfuric acid; bét iron (Fe) dwoc hoat hoa la xtc tac
cho qua trinh tdng hop ammonia (NH5) tw nitrogen va hydrogen,; platinium (Pt) dung
lam chét xuc tac cho qua trinh oxi hod ammonia (NHs) thanh nitrogen oxide (NO) dé
san xuét nitric acid.

+ Quy trinh san xuét co6 thé dwoc cai tién bang cach Iwa chon cac chét xuc tac thich hop.
So d@b dwéi day cho thay tir nguyén liéu ethanol, tuy thudc vao chét xtc tac dwoc chon
va diéu kién phan (rng sé thu dwoc cac san pham khac nhau.
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&

Ag, 550°C Al,O4, 350°C

CH3;CHO <—\ /—’ CH2=CHj,

C,H:OH
H,S0, déc, 14[]‘3(/ \Zn{l Cry03, 450°C
(CoH5g),0 = » CH,=CH—CH=CH,

Vé mat dinh lwong, co thé thay vai trd clia chat xGc tac khi ap dung phwong trinh
Arrhenius cho hai trwong hop c6 va khéng cé xuc tac cua cung mét phan rng.

Ki hiéu hang so6 toc d6 cta phan (rng khéng cé xuc tac la k, va phan (rng cé xuc tac
la k. Theo phwong trinh Arrhenius:

Vi du: Gia thiét mét phan (rng xay ra & 600 K, khi cé x(c tac nang luong hoat hoa gidm
so vOi khi khdng co xuc tac la 41 900 J/mol.

" (Es-EX)  AE
Tisd: X=e RT —gRT
kO
41900

_ 8314:600 _ 084 _ 4 445

Nhur vay, toc 36 phan (rng ¢6 xuc tac (k,) Ion hon 4 445 lan toc dé phan (rng khdng cé xac
tac (ky).

4. Sy suy gidm tang ozone va |6 thing tang ozone (O5) da gay ra moi lo ngai vé viéc gia
tdng nguy co ung thu da, chay nang, mu mat va duc thuy tinh thé,... Tang ozone hap thu
h&u hét cac tia cwe tim (UV) ¢6 hai cho sw song trén Trai Dat. Cac phan t&r ozone ¢6 thé
bi pha huy theo hai giai doan:

Cl+0;—> CIO + O,
va CIO + O3 —» Cl + 20,
Chét xtic tac trong cac qua trinh ndy 14 chéat nao?

5. MGt phan (rng xay ra & 500 °C, nang lwgng hoat hoa cua phan rng khi khdng c6 xdc tac
va khi co xuc tac lan lwot la 55,4 kd /molva 13,5 kd /mol. Chirng minh rang chat xic tac
c6 anh hwéng dén toc d phan rng.



EMPAHOC

Nang Ivong hoat hoa (E,) 1a nang lwong téi thiéu ma cac chéat phan (rng can
cb dé phan (rng hoa hoc xay ra duoc.

e |

Theo phwong trinh Arrhenius: k =A.e ™, khi E, giam hoac T tang thi k tang
nén toéc dé phan (rng tang.

Chét xuc tac la chat lam thay dbi tbc d6 phan (rng nhwng khéng bj bién dbi
vé chét va lwong sau phan ng.

Vai trd cha chét xdc tac:
— Lam gidm nang lvong hoat hoa nén lam tang téc d6 phan (rng.

— Co tinh chon loc.

EMCO THE

Van dung khai niém nang lwong hoat hoa dé giai thich vai trdé cGia xuc tac trong
mét sé qua trinh tw nhién nhu: tiéu hoa thirc &n trong co thé ngudi, dong vat,... va
mét s6 qua trinh san xuat; sulfuric acid, acetic acid, rwou, bia, ...




ENTROPY VA BIEN THIEN
NANG LUONG TU DO GIBBS

MUC TIEU
+ Néu dwoc khai niém vé entropy.

+  Neéu dwoc y nghia clia diu va tri s cla bién thién nang lwong tw do
Gibbs (A,G°).

» Tinh dwgc AG° tlr bang cho sdn cac gia tri AHe va S° cua
C4c chat.

9.

[ Duwa vao dai luong ndo dé dur doén phén tmg hoéd hoc c6 thé xay ra dwoc hay khéng?

@) entropY

1.
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Entropy va mire dé mat trat tw trong hé vi mé

Entropy (ki hiéu 1a 8) |a thuwdc do mirc dd hdn loan (méat trat tw) cha hé chira sé lwong
I&n hat nhw nguyén tlr, phan tir hoac ion. Entropy gan véi do tw do trong chuyén déng
clia cac phan tir, d6 tu do chuyén déng cang cao thi entropy cang 16n. Déi véi mot
chét, entropy & thé khi Ién hon & thé 16ng, & thé 16ng Ién hon & thé ran. Khi chuyén
chét tlr thé khi sang thé 16ng va sang thé ran, mirc d6 tw do chuyén déng gidm (ca vé
tdc dd va huéng chuyén déng) nén entropy gidm. Nguwoc lai khi chat ran néng chay
(hay thang hoa) va khi chat I6ng séi (bay hoi), chuyén dong hén loan clia cac hat tang,
lam tang entropy cua hén hop.

Nguwoi ta quy wéc mét chat ran li twdng ¢ do khong tuyét déi (0 K) cé entropy bang 0.

Nguwoi ta d& xac dinh dwoc entropy cho cac chéat théng dung & diéu kién chuén:
298 K va 1 bar, duoc ki hiéu S54¢ (don vi thuwong la J-mol-1.K-1) (xem Bang 4.1).

Bién thién entropy trong phan &rng hoa hoc
Khi phan rng hoa hoc xay ra, bién thién entropy ctia phan (rng duoc tinh bang tong
entropy cua cac chat san pham phan (¢ng (viet tat 1a sp) trir di tong entropy cla cac
chat tham gia phan rng (viét tat la cd).

AS = XS(sp) — 2S(cd)
O diéu kién chuén (298 K, 1 bar): A S9g = ¥ S%s(sp) — X S34g (cA)

Cac phan (rng hoa hoc lam tang s6 mol khi thwéng cé bién thién entropy dwong (AS > 0),
cac phan (rng lam giam sé mol khi thwong cé bién thién entropy am (AS < 0), cac phan
(rng hoa hoc khéng lam thay déi sé mol khi hodc phan &ng khéng cé chét khi sé co
bién thién entropy nhé.



Vi du 1: Phan (rng khtr;
CO,(g) + C(graphite) —— 2CO(g)
T 1 mol khi CO, tao ra 2 mol khi CO, nén sé mol khi tang.
A, S%g = (2197,54) — (213,68 + 5,74)
= 175,66 (J/K).
Vi du 2: Phan (rng oxi hoa:
2H5(g) + Ox(g) — 2H0(g)
T 3 mol khi (H, + O,) 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).

Vi du 3: C(graphite) + O,(g) —— CO,(g).
Tl 1 mol khi O, tao ra 1 mol khi CO,, nén sé mol khi khéng déi.
A,S%0s = 213,68 — (205,04 + 5,74)
= 2,90 (J/K).

1. Day nao dwéi ddy cac chét sép xép theo chiéu tang gia tri entropy chuén?
A. CO,(s) < CO,()) < CO(9).
B. CO,(g) < CO,(l) < COL(S).
C. CO,(s) < CO,(g) < CO()).
D. CO,(g) < CO4y(s) < CO()).

2. Phan rng nao dwéi day xay ra kem theo sw giam entropy?
A. No(g) + O,(g) —— 2NO(g).
B. NyO4(@) — 2NO,(9).
C.2C0O(g) — C(s) + CO,(9).
D. 2HCl(aq) + Fe(s) — FeCl,(aq) + H,(g).

3. Bién thién entropy chuén clia phan (*ng nao dwéi day cé gia tri dwong?
A. Ag*(aq) + Br-(aq) — AgBr(s).
B. 2C,Hg(g) + 30,(g) —> 4C0O,(g) + 6H,O()).
C. Ny(@) + 2H,(9) —> NoH4(Q).
D. 2H,0,() —> 2H,0()) + O5(9).

4. Dwa vao di¥ liéu & Bang 4.1, tinh bién thién entropy chuén cta cac phan (ng:
a) 4Fe(s) + 30,(g) — 2Fe,04(s)

b) SO,(g)+ %02(9) — S0;(9)
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Trong tw nhién, cac qua trinh tw dién bién xay ra theo xu hwéng: |am giam enthalpy
(AH < 0), lam tang entropy (AS > 0). Khi xét qua trinh hoa hoc co tw xay ra hay khong
phai xét ddng thoi ca bién thién enthalpy va bién thién entropy, théng qua bién thién
néng lwong Gibbs (AG) (& nhiét do va ap suét khéng déi).

AGS = AHS —T.ASS
Trong d6: A, HS Ia bién thién enthalpy chuan ctia phan (rng & nhiét 46 T:
A/S? 1a bién thién entropy chuan cda phan (ng & nhiét d6 T
T la nhiét do tai do xay ra phan rng (theo thang Kelvin);
A/G? |2 bién thién nang lwong tw do Gibbs chuén clia phan (ing & nhiét a6 T.

Dwa vao A.G? cé thé duw doan hoéc gidi thich dwoc chiéu hwéng clia mét phan (rng
hod hoc & nhiét @6 T:

A,GS < 0 phan (rng sé tw xay ra, gia tri A,G7 cang am, phan (rng cang dé xay ra.
A,G? = 0 phan (rng dat trang thai can bang.

A.G: > 0 phan (rng khong tw xay ra.
Bang 4.1. Gi4 tri entropy chuén va enthalpy hinh thanh chuén caa moét sé chét(”

C(graphite) 57 = H2(0) 130,6 -
CcO(g) 197,5 -110,5 H,0O(g) 1887 2418
CO,(9) 213,7 -3935 NO(g) 210,7 90,3
Cao(s) 38,2 -635,1 NO,(9) 2399 33,2
CaCOs(s) 92,9 -1206,9 N,04(a) 3043 9,2
Fe(s) 273 - 0,(g) 205,0 -
Fe,0x(s) 87,4 - 8255 S(g) 168,0 279,0
KCI(s) 82,6 - 4367 S0,(9) 2481 ~296,8
KCIO4(s) 143,1 -397,7 S05(9) 256,7 ~396,0

()

Vi du 1: Phan (ing CaCO4(s) ——— CaO(s) + CO,(g) & 298 K va 1 bar
c6 AH%gg =—(635,1+ 393,5) — (- 1206,9) = 178,3 (kJ)

va A SJgg = (213,7 + 38,2) — 92,9 = 159,0 (J/K)

nén AG5gg = 178,3 — (298-0,1509) ~ 130,9 (kJ) > 0

Nhu vay, & diéu kién chuén (25 °C, 1 bar), CaCO5 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) + Oy(g) —> 2NO,(g) & 298K va 1 bar.
C6 AH%s= (2-33,2) =0 —(2.90,3) = ~114,2 kJ

va ASSes = (2-239,9) — (2.210,7) — (205,0) = —146,6 (J/K)

nén A,G%eg = —114 200 — (~146,6 - 298)

= —70513,2 J ~ —70,5 kJ = Phan (rng tv xay ra & 298K.

@E. Phan (rng phan huy cua potassium chlorate:
KCIO4(s) —> KCI(s) + %oz(g)

Dwa vao céac gia tri cia AHS.;, S5, & Bang 4.1 dé tinh toan va cho biét & diéu kién
chuén phan (rng c6 kha nang tw xay ra khéng?

6. Dwa vao cac gia tri clia AH5qg, Sogg & Bang 4.1, hdy cho biét c6 thé dung C (graphite)
dé khir Fe,O, thanh Fe & diéu kién chudn theo phwong trinh sau dwgc khdng?

3C(graphite) + 2Fe,O4(s) — 4Fe(s) + 3CO,(g)

EM PAHOC

« Entropy (S) la thwdc do mirc dd hdn loan (mat trat tw) ciia hé chira s6 luwong
Ion hat nhw nguyén t&, phan tlr hodc ion. D6 tw do chuyén déng clia cac hat
cang I&n thi entropy cang cao.

Bién thién entropy trong phan rng hoa hoc:
ASe = 289(sp) — £5°(cd)

Bién thién ndng lwong tw do Gibbs: A G2= AH? — T.A S
Y nghia cta dau va tri sé bién thién A GS:

— A.G? <0 = Phan trng ty xay ra.

— A,G2 = 0 = Phan (rng dat trang thai can bang.
— A,G? > 0 = Phan ng khong tv xay ra.

EM CO THE

Xac dinh dwoc A Gy tir cac gia tri SO, va AfH 295 va suy ra xu huéng tu xay ra
cua cac phan wng hoa hoc.

27
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CHUYEN DE

MUC TIEU

+ Né&u dwoc khai niém, dac diém cta phan (rng chay va mot s vi du
vé s chay mot sé chat vé co, hitu co.

+ Néu dwoc diéu kién can va du dé phan (rng chay xay ra.

+ Néu dwoc khai niém, déc diém co ban cia phan ng nd, phan tng
no vat li, phan (rng nd hoa hoc.

« Trinh bay dwoc khai niém vé “né bui”.

+ Trinh bay dwegc nhitng san pham ddc hai thwong sinh ra trong céac
phan (rng chay va tac hai ctia ching v&i con nguoi.

&
Phan g chdy, né xay ra phé bién trong tw nhién, doi séng va san xuat. Dwa vao dic tinh cua
vat liéu, con ngudi c6 thé diéu khién qua trinh chdy, nd xay ra ding muc dich, an toan. Nguoc
lai, mot vu chdy, né bat ngo, ngoai tam kiém soat cé thé gay thiét hai I6n vé ngudi va tai san.
Vay, phan tng chay, né la gi? Ching xay ra khi hoi tu di cdc yéu té nao?

™

@) PHAN UNG CHAY
1. Khai niém
Phan (rng chay la phan (rng oxi hoa — khir cé toa nhiét va phat sang.

Xét vé ban chéat, chay 1a phan (rng hoa hoc gilra cac chat chay véi oxygen c6 trong
khéng khi ho&dc véi mét chat oxi hoa khac kem theo sy toa nhiét va phat sang. Phan
(rng chay ctia mét sb chéat vé co va hiru co dwoc liét ké & Bang 5.1.

Bang 5.1. Phan img chéy cua mét sé chét vé co va hiiu co

Chét chay Phan (rng hoa hoc
Than da C+0, 25 C0,
Xang 2CgH4g + 250, —1%5 16CO, + 18H,0
DAu diesel 2C4Hs + 430, 25 28CO, + 30H,0
Magnesium 2Mg + CO, -2 2MgO + C




2. Pac diém

Phan (rng chay luén xay ra v&i ba dau hiéu dac truwng 1a
(1) cd xay ra phan wrng hoa hoc, (2) c6 toa nhiét va
(3) co phat sang.

Khi @6t chay, mét chudi cac phan rng hoa hoc xay ra noi
tiép nhau va nhiét dé ngon Itra dwoc duy tri bdi chinh
nhiet toa ra tr phan ng chay. Sw chay sé tiép dién néu
van con nhién liéu va cé nguén cung cap oxygen lién tuc.

Hinh 5.1. D6t chay than cdi

Khi chay, do qua trinh déi lwu, san pham chay nhw khi,
tro, bui bay ra, ddng thdi oxygen xam nhap vao dé ngon
lra tiép tuc chay.

3. Piéu kién can va du dé phan (ng chay xay ra

Pé phan (ng chay xay ra can cé6 da ba yéu té:
chét chay, chat oxi hoa va ngudn nhiét. Trong do, chat
chay va chat oxi hoa déng vai trd chat phan rng, con
ngudn nhiét cung cap nang lwong ban dau cho phan (rng
chay xay ra. Néu thiéu mét trong cac yéu td nay thi phan
(rng chay sé khong xay ra.

CHAT CHAY

Ba yeu t0 trong tam giac chay bao gom: Hinh 5.2. Tam gidc chdy —

« Chét chéy: |1a chat c6 thé chay dwoc, dién hinh |a nhién ba diéu kién can dé dam
liéu. Chét chay co thé tén tai & ba thé: thé ran (than, gé, tre, chéy xay ra
nira, nhua, cao su,...), thé 1dng (xang, dau, alcohol,...),
thé khi (khi thién nhién, khi gas, hydrogen, acetylene,...).

« Chét oxi hod: |a chat gay chay, thuéng 1a oxygen.
Oxygen chiém khoang 21% thé tich khong khi va
tham gia vao hau hét cac phan (ng chay trong tw
nhién. Mot sé chat khac ciing cé thé dong vai tro 1a
chat oxi hod nhw mudi nitrate, mudi chlorate. Trong
mét sé truéng hop dac biét, chat oxi hoa la nwoc,

hoi nwoe, khi carbon dioxide.
« Ngudn nhiét: cung cép nhiét hodc gay bét I(ra nhu tan ﬁ

thudc 14 dd, han xi, chap dién, ma sat, sw dét néng, tiép
xuc nhiét, ...

a) Biéu tuong chét chay

Vi du: mét dam chay than co _thé xay ra khi co than (chat  b) Biéu turong chét oxi hod
chay), oxygen khéng khi (chat oxi hoa) va cé mét lvong Hinh 5.3. Mot sé biéu tuong

nhiét dwoc cung cap ban dau. sir dung trong phong chéy,
Tuy nhién, dam chay chi xuét hién khi c6 thém ba diéu chira chay
kién du:

. Nong do oxygen trong khong khi phai I&6n hon 14% thé tich (ngoai trir d6i voi mot sé
chat chay gay né manh nhw hydrogen, methane, acetylene,...).

« Ngubn nhiét phai a0 dwa hén hop chay dén nhiét dd bat I(ra clia chat chay.

« Théi gian tiép xuc cla chat chay, chat oxi hoa va ngudn nhiét du l1au dé chét chay
bat Itra.
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4. San pham chay

San pI]ém cua qua trinh chay phu thudc vao ban chat cla chéat chay, chat oxi hoa va
dac diém qua trinh chay hoan toan hay khong hoan toan.

+ Qua trinh chay hoan toan: Néu dd hoac thira oxygen thi qua trinh chay thuwéng xay ra
hoan toan, cac nguyén té hoa hoc trong chat chay dwoc chuyén hoa thanh cac san
pham bén va khéng con kha nang chay tiép.

« Qua trinh chay khéng hoan toan: Néu thiéu oxygen hoac néng dé oxygen thap thi qua
trinh chay sé xay ra khéng hoan toan. Khi do, san pham chay van con chira cac san
pham ddc hai va con cé kha nang chay tiép nhw hoi nhién liéu, mudi than, carbon
monoxide, ...

Céc san phdm qua trinh chay thuong gay 6 nhiém méi trudng dét, nuéc, khong khi va
anh huéng xau dén sire khoé con ngudi (Bang 5.2).

Bang 5.2. T4c hai cia mét s6 san pham chdy dén stic khoé va moi truong

San pham Tac hai

Khdng 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 10
CO, nung voi thu cdng dang hoat ddng,...).

CO, la nggyén nhén chinh lam tang hiéu trng nha kinh, gay hién tweng nong
|én toan cau.

CO ¢6 kha nang két hop v&i hemoglobin trong héng cau, 1am gidm kha nang
CcO van chuyén O,. Con ngudi sé bi bat tinh sau vai gidy va tlr vong sau vai phit
néu hit thé khéng khi ¢6 chira 1,28% thé tich 1a khi CO.

S0, & nbng A6 thdp co thé gay co that phé quan, & ndng dd cao gay viem
niém mac dwdng hé hap, anh hwéng dén chire nang cua phoi.

SO . . 4
. SO, la nguyén nhan chinh gay mwa acid, c6 thé lam chét cay cdi, an mon cac
cong trinh kién truc bang da va kim loai.
Hit thé khéng khi chira nhiéu NO, gy ton thwong niém mac phdi, &nh hwdng
- dén chirc nang cua phdi, méat, mdi, hong.
2 NO, va cac oxide cua nitrogen |a tac nhén gay mwa acid, gay thing tang
ozone,
HEl HCI gay ngtra da, ho, chay nwée mat. Néu bj nhiém nang ¢6 thé dau dau hoic
gay ton thwong phdi.
Khéi bui min. | KNGl bui min, bo héng khi xam nhap vao phéi s& dén dén cac bénh vé ho hap.
o h”éng' * | Bén canh @6, khéi, bui min, bd héng con c6 thé gay ra cac bénh & mét, da, tim

mach,... Bui min cling 1a mét trong cac tac nhan gy ung thuw.,




1. Trinh bay khai niém va cac dac diém co ban cua phan (rng chay.

2. Tinh nang suéat toa nhiét cia mot loai than da theo don vi kJ/kg, biét than da chiva 84%
khdi lwong carbon va gia thiét toan bd nhiét lwong tod ra khi dot than da déu sinh ra tir
phan (rng:

C(s) + O,(g) —> CO,(g) AHe = -394 kJ/mol

3. Than t6 ong hién van dwoc mot s6 noi sie dung dé dun nau. Mot vién than t6 ong nang
1200 g c6 chira 40% carbon vé khoi lwong.
a) Tinh Sifl mol carbon co trong mdt vién than tfl ong.
b) Tinh thé tich khi CO, tao ra & diéu kién chuén khi d6t chay hoan toan vién than trén.

Tai sao hién nay céc nhién liéu hoa thach dwoc khuyén cdo han ché st dung trén toan

thé gi6i?

c) Tai sao dun bép than tb ong trong phong ngt dé swéi 4m co thé gy hdn mé, bai ndo?
4. Mot loai gas dung lam nhién liéu dun nédu c6 thanh phan chinh gdm C3Hg va C4H, theo

ti 18 mol twong trng 1a 2 : 3.

a) Tinh phan trdm thé tich méi alkane trén trong khi gas.

b) Tinh phan t& khéi trung binh cia khi gas. Khi gas nang hon khéng khi bao nhiéu 1an?
Tai sao sau khi hoi gas ro ri sé tich tu & nhirng noi thap trén mat dat?

() PHAN UNG NO
1. Khai niém
Phan (rng nd |1a phan (rng xay ra véi téc do rat nhanh, manh, tod nhiéu nhiét va anh
sang, gay ra sw tang the tich @ét ngdt, tao ra tieng né manh.

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

Vé ban chat, mét vu nd |a suw gidi phoéng nang lvong
dot ngot, toa ra moi trirong xung quanh, tao thanh song
am, goi 1a séng nd hodc séng xung kich. Mét vu nd
thwong gay thiét hai béi am thanh Ion, nhiét lwong, anh
sang va séng no.

S6ng nb la song phat ra tir tdm vu nd, lan truyén ra moi
tredng xung quanh véi mét ap suéat rat cao. Séng nd
gay ra cac chan thwong do cac manh vé va do ap lyc
|&n tac ddng Ién co’ thé, dac biét trong méi trwdng nwéde

va khéng khi. Séng né sinh ra tir cac vu nd hat nhan cé Hinh 5.4. Mot vu né
strc tan pha khung khiép nhat. bom hat nhén
2. Pic diém

Phan (rng nd cé cac dac diém sau:

« Téc d6 phan (rng nhanh: Phan (rng xay ra rat nhanh trong khoang théi gian rat ngan.
Pay la dac diém khac biét so véi phan (rng chay va phan (rng hoa hoc théng thuwdng.

+ Tod nhiéu nhiét: Sy tod nhiét manh 13 diéu kién @é duy tri phan (rng né. Phan (rng
toa cang nhieu nhiét thi toc A phan (rng cang cao, phan (rng cang triét de, toc dd lan
truyén cang nhanh, swc cong pha cang lon.
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« Tao ap suét cao: Ap suét gay ra & tam nd réat cao, trong mét vu nd, néu lwong khi sinh
ra cang nhiéu va nhiét dé cang cao thi strc tan pha cang lén.

Vu né cé thé sir dung v&i muc dich xay dung (pha da, dao ham, pha d& céng trinh),

muc dich giai tri (phao hoa, phao sang,...),...

Pwong lwong nbé

Nang lwong dwec gidi phong ra tir vu nd goi la stre cong pha, hay dwong lwong nd, dwoc

LemcoieT

xac dinh theo thang do cla thudc nd TNT.

Béng 5.3. Ki hiéu duong luong né va gia tri ndng lwong tuong timg

Khéi lwong TNT Puwong lwong nd Nang lwong (kJ)
1 kg militon 418-103
1 tan ton 4,18-108
1000 tan kiloton 4,18-109
1 triéu tan megaton 4,18-1012
1 ti tAn gigaton 4,18-1015

Sirc cong pha cua bom nguyén ty

Trong chién tranh thé gi@i thir hai, quan d6i My da ném hai qua bom nguyén tlr xudng
thanh phd Hiroshima va Nagasaki vao ngay 6 va ngay 9 thang 8 nam 1945.

Quéa bom ném xudng Hiroshima chira nguyén t6 phong xa 235U, phat né & cach mét dat
khodng 600 m v&i dwong lwong nd 13 dén 16 kiloton. Vu nd ngay lap tire giét chét hang
chuc nghin nguwdi va sau dé con hang chuc nghin ngudi chét do vét thwong, nhiém doc
phong xa va gay ra hiu qua di truyén cho nhiéu ngwoi dén tan ngay nay.

V@i src tan pha huy diét, v khi hat nhan dang bi thé gioi 1én an. Hiép wéc cé[n vil khi hat
nhéan cl’ga Lién Hop Quoc co hiéu lwc tir ngay 22 thang 1 nam 2021, trong dé cam str dung,
phat trién, san xuat, thir nghiém, dw trir va de doa str dung vi khi hat nhén.

3. Phan loai
Cac vu nd duoc phan lam ba loai: nd vat li, nd hoa hoc va né hat nhan.

« NO vat li 12 nd do s gidi phong thé tich dét ngot sau khi vat chat bi nén dwéi mét ap
suat cao. Vi du: nd binh khi nén, né dwong ong dan khi nén, ndé sam xe khi bom qua
cang. Trong vu nd vét li khéng xay ra cac phan (rng hoa hoc.

« N& hoa hoc la nd do su gidi phéng rat nhanh ndng lwvong hoa hoc dy tri trong cac
phan tlr thanh d6ng nang, nhiét nang, anh sang, am thanh,... Vi du: né bom, min,
thuéc nd, gas, hydrogen, methane, acetylene,... N6 hoa hoc bat ngudn tir cac phan
(rng hoa hoc va thwéng phirc tap hon nhiéu so véi nd vat li.



N6 hat nhan la vu né gay ra béi phan (rng nhiét hach hodc phan trng phan hach. Cac
phan (rng hat nhan kém theo giai phéng nhiét lwong rat 1én.

4. Né bui

&

N6 bui la vu né gay ra b&i qua trinh béc chay nhanh
cua cac hat bui min phan tan trong khéng khi bén
trong mét khéng gian han ché, tao ra séng ndé. N6
bui cé kha nang gay sat thuong cho nhiéu ngudi
va cb thé 1am sup dé mét phan hay toan bd cdng
trinh, twong tw nhw nd khi. Né bui 1a mét trudng
hop cGia ndé hoéa hoc.

N6 bui xdy ra khi c6 di nam yéu té: ngudn oxygen,
ngudn nhiét, nhién liéu (bui c6 thé chay duoc),
néng dé bui min du Ién va khéng gian du kin. Thiéu
mét trong cac yéu to trén sé khoéng hinh thanh vu
nd bui.

Hinh 5.5. Mot vu né bui
cong nghiép

Cac hat bui rén gay ra “nd bui” hau hét la cac vat liéu hiru co hoac vé co & dang ran, cb
kha nang béc chay trong khéng khi va toa nhiét manh. Vi du: vat liéu hiru co nhuw bét
ng(i céc (ngd, bdt mi, bét gao,...), bdt dwdng, bdt nhua, bdt gé, bot vai, bdt cao su, bot
dwoc phém,...; vat lieu vo co nhw bot kim loai (aluminium, magnesium, zinc, iron,...),
bt phi kim (than, sulfur, phosphorus, silicon,...).

5. Hién twong nao sau day la nd vat li? Hién twong nao 1a nd hoa hoc?
a) No qua béng bay do bom qua céng.
b) N& chiim béng bay chira khi hydrogen do bét Itra.

e Phan (rng chay |la phan (rng oxi hoa — khir c6 kém theo toa nhiét va phat sang.
Pé xuét hién mot dam chay can hoi tu du ba yéu td: chéat chay, chat oxi hoa va
nguoén nhiét.

e Phan (rng nd la phan (rng xay ra vai tc dd rat nhanh, keém theo sy tang thé tich
dét ngdt va giai phéng nang lwong Ién.

e Céc san pham cla phan tng chay, né nhuw CO,, CO, SO,, NO, gay anh huéng
xau dén strc khoé va méi trrong.

 Viét phan (rng hoa hoc xay ra v&i cac chat chay théng dung, tinh toan lwong
khéng khi can thiét cho qua trinh dét chay.

e Duwa vao ban chét clia chéat chay, nhan biét nguy co gay chay, nd dé cé bién
phap phong ngtra va chira chay phu hop.
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DIEM CHOP CHAY . NHIET DO NGON LUA
NHIET PO TU BOC CHAY

MUC TIEU
« Néu dwoc khai niém vé diém chép chay.

« Trinh bay dwoc viéc str dung diém chép chay dé phan biét chét 16ng
dé chay va co thé gay chay.

« Trinh bay dwoc khai niém nhiét do ngon Itra va nhiét d6 tw béc chay.

L 2
9 Tai céc tram bén x&ng déu, yéu cdu vé an toan chéy, né duoc

dat 16n hang dau. Khi vao dé xdng, ching ta phai tuén tha céc *t’- \ CAM LUA
bién béo cam lira, cdm hat thube vi xéing la chét Iéng dé bay hoi Y NO FIRE
va bt Iira ngay & nhiét dé thudng. VAy, nhiing loai nhiét dé gi6i . = -
han nao duoc st dung @é cénh bdo nguy co chdy, né ciia mot Hinh bién bao cam Iira
chét 16ng chéay dé bay hoi?
\ >

\ v -

@) pIEM CHGP CHAY

Piém chdp chay (flash point), hay nhiét dd chép chay, la mét théng sé quan trong danh
gid kha nang gay chay cua vat liéu. Pay la tiéu chi danh gia kha nang gay chay cua
chéat Idng dé chay trong khéng khi, tlr d6 danh gia sw an toan, nguy co hoa hoan cla
trng nhién liéu.

1. Khai niém
Piém chdép chay cla chat chay la nhiét do thap nhat & ap suat khi quyén ma chéat

chay bi dét néng t&i mire tao ra lwong hoi Al 1én dé bdc chay trong khéng khi khi gap
nguén I(ra.

Khi nhiét 6 tang, ap suat hoi cla nhién liéu tang. Tai diém chép chay, ngon Itra bung
lén rdi tat ngay vi hoi nhién liéu tao ra chwa a0 dé duy tri sw chay. Khai niém diém chdép
chay thwdng dung cho cac chat chay |a chat Idng dé bay hoi va dé chay.

DPiém chép chay cla mét sé chat chay la nhién liéu dworc liét ké & Bang 6.1.

Bang 6.1. Diém chép chédy caa mét sé nhién liéul”

Nhién liéu Diém chép 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

(9 Nguén: John B. Durkee. (2008). Developments in Surface Contamination and Cleaning. William Andrew.
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2. Pac diém
Diém chép chay 13 mot yéu tb dé danh gia nguy co vé hod hoan cua vat ligu.
Diém chc’rp chay duoc str dung dé phan biét chat long de chay voi chatlong cé the gay
chay. Chét Idng c6 diém chép chay nhé hon 37,8 °C goi la chéat Idng dé chay, chét 16ng
cd diém chép chdy 1én hon 37,8 °C goi |a chat 16ng cb thé gay chay.

Piém chép chay gidp nhan biét sy cé mat cla cac vat liéu dé bay hoi va dé bbc chay
c6 lan trong cac loai vat liéu it bay hoi hodc khéng dé bat chay. Vi du: M6t mau dau
diesel cé diém chép chay thap bat thuong co thé do chira tap chét la xang.

&

1. a) Hay phan loai cac ghét I6ng trong Bang 6.1 thanh hai loai: loai chét 16ng dé& chay va
loai chat I6ng c6 thé gay chay.

b) Tai sao khéng phai tat ca cac chat 16ng déu c6 diém chép chay?

2. Taisao nghiém cam ngudn Ira tai cac tram xadng, biét diém chdp chay cta octane, chat
¢6 nhiéu trong xang la 14 °C.

3. Khi str dung con dé dét, néu khéng cén than co thé bi bong cbn.

a) Nhirng ddc diém nao sau day tiém &n nguy co gdy bong con: con dé bay hoi, hoi con
dé bat Ilra, phan (rng toa nhiét manh, nhiét dd ngon Itra cao?

b) Néu céac bién phap dam bao an toan khi dung cdn dé dét.

<(|)> NHIET DO NGON LUA
1. Khai niém
Nhiét dd ngon Iira (flame temperature) la nhiét dé cao nhat tao ra béi phan rng dét
chay chat chay & ap suat khi quyén.

Nhiét do ngon Itra thwong duoc xac dinh bang Ii thuyét trong diéu kién thyc hién phan
trng dot chay chat chay & ap suat khi quyén va hé phan wrng khéng trao doi nhiét voi

méi trerong.

2. Pic diém
Nhiét d ngon Itra phan anh mdrc d toa y
nhiét cla phan (rng dét chay. Véi chat |
chay 1a nhién liéu, phan (rng dét chay “"
thwdng kém theo tod nhiét manh, ddng P : "*a
thoi tao ra nhiét d6 ngon I(ra cao dap (rng gl i
duwoc cac yéu cau thuc tién trong san N |
xuéat, doi séng. Tuy nhién, trong cac sw  ——
c6 hoa hoan, nhiét dé ngon I(ra cao tiem .
én nguy co bung phat dam cha}' manh va Hinh 6.1. Ben con dung trong phong

gay ra thiét hai I&n vé nguwdi va tai san. thi nghiém c6 nhiét do ngon Iira cao.

Vi du: Nhiét d& ngon Itra theo |i thuyét khi dét chay ethyl alcohol dat téi 2 082 oC.
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Bang 6.2. Nhiét dé ngon Ilaa cua mét sé nhién liéu trong khéng khi
& ap suét 1 atm(’)

Nhién liéu Nhiét dé ngon Itra, K Nhién liéu Nhiét dé ngon Itra, K
Carbon monoxide 2 400 Acetylene 2600

Hydrogen 2400 Propane 2 260

Methane 2 220 Benzene 2370

Than da 2200 Dé&u dot 2300

Nhiét 6 ngon Itra khi G6t chay nhién liéu trong oxygen tinh khiét cao hon khi dét chay
trong khéng khi. Vi du, den xj oxygen-acetylene dung trong han cat kim loai do tao ra
duwoc nhiét d6 ngon Itra dat gen 3 410 K.

J? EM CO BIET

Xac dinh diém chép chay cua nhién liéu theo Tiéu chuan
Viét Nam TCVN 7498:2005

Db mau nhién liéu vao coc thir sao cho dinh tdAm mau nam
dung vao vach dau, dat coc thir vao giira tam bép dun.
V&i thiét bj thi cong, ban dau diéu chinh tdc do gia nhiét
sao cho nhiét do hién thj trén dung cu do tir 14 °C/phut dén
17 oC/phat. Khi nhiét dd clia mau thir dat dén nhiét do thap
hon diém chép chay dw kién khoang 56 °C, diéu chinh toc
dd gia nhiét dé dat 5 °C/phat dén 6 °C/phut trong khoang
28 °C cubi cung tredc khi dén diém chép chay.

D6t ngon Itra thir bang khi thién nhién (methane) hodc gas
dong chai (butane, propane) va diéu chinh dé ngon Itra c6
dwong kinh tir 3,2 mm dén 4,8 mm.

Ngon Ilra thir dwoc dwa ngang qua cdc tai cac khoang the
gian xac dinh. Diém chép chay 1a nhiét d6 thap nhat cla
nhién liéu, tai do khi dwa ngon Ira thir vao lam cho pha hoi
cila mau bung chay.

Hinh 6.2. Thiét bi c6c ho
Cleveland

&

4. a) Taisao phan (rng ddt chay cac nhién liéu thwong co nhiét dd ngon Itra cao? Piéu nay
c6 y nghia gi trong d&i sdng va san xuét?

b) Tai sao nhiét do ngon Itra khi dét chay mét chat trong oxygen tinh khiét cao hon khi
dét chay trong khéng khi?

() Ngudn: EA. Williams, Encyclopedia of Physical Science and Technology (Third Edition), 2003
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@) nHIET DO TU BOC CHAY
1. Khai niém

Nhiét dé tw béc chay (autoignition temperature) 1a nhiét do thap nhat & ap suét
khi quyén, tai A6 chat chay tw chay trong khéng khi ma khéng can tiép xuc véi

ngudn Itra.
Bang 6.3. Nhiét do tw béc chdy cua mét s6 chét(”)

Nhién liéu Nhiét d6 tw béc chéy (°C) Nhién liéu Nhiét d6 tw bdc chay (°C)
Carbon monoxide 605 Propane 470
Hydrogen 560 Pentane 285
Methane 610 Octane 210
Ethane 25 Benzene L

2. Pic diém

Nhiét @6 ty béc chay cang th&p thi kha nang gay chay, né cang cao. Do vay, khi bdo
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. Mot s6 vu nd xe bdn ché xang, ddu xay ra khi tho stra chira dang han xi nap bon.

a) Hay chira 3 yéu td gay nd du bdn da dwoc thao hét nhién liéu long.

b) Néu trong qua trinh han xi, ndp bdn van déng thi vu nd gay ra bdi hén hep hoi trong bén
da dat diém chop chay hay d& dat nhiét d6 tw bdc chay?

EMPAHOC

« Diém chép chay la nhiét d6 thap nhat tai 4p suat khi quyén ma chat chay boc
chay trong khéng khi khi gap nguén Itra.

« Nhiét dé ngon Itra la nhiét 3o cao nhat tao ra bédi phan ng dét chay chat chay
& ap suét khi quyén.

» Nhiét d6 tw béc chay la nhiét do thadp nhat ma tai do, chét chay tw chay trong
khéng khi ma khéng can tiép xuc véi ngudn Itra.

EM CO THE

« Phan loai dwoc chat 16ng dé& chay va chét 16ng co6 thé gay chay dwa vao diém
chép chay.

e Danh gia nguy co gay chay, nd ctia cac vat liéu, nhién liéu phd bién.

() 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 dwgc AHo mot s6 phan (ng chay, né dé dy doan mirc do
ménh liét ctia phan (rng chay, nd

« Tinh dwoc sw thay dbi caa téc d6 phan (rng chay, “tbc d6 phan (rng
hé hap” theo gia dinh vé sw phu thudc vao néng do oxygen.

o |
Phén tmg chay, né duoc déc trung béi hiéu tmg tod nhiét manh, tbc dd phan ¢ng nhanh, phén
tng trude cung cap nhiét cho phén tmg sau va xay ra nbi tiép. Vay, hiéu tng nhiét caa phan
tng dét chdy mét sé nhién liéu phé bién dwoc xéc dinh nhuw thé ndo va gié tri thu duwoc cb y
nghia gi?

>

() BIEN THIEN ENTHALPY CUA MOT SO PHAN NG CHAY, NO
Viéc xac dinh duoc bién thién entl'lalpyrcﬁa phén &ng chay, né gitp s& dung nhién liéu
tiét kiém, an toan va phong tranh sw c6 hoa hoan.
Phan duwai day trinh bay cach tinh bién thién enthalpy A,H3,, ctia mét s6 phan tng dot
chay nhién liéu phé bién théng qua nhiét tao thanh AH5,¢ hodc nang lwrong lién két (Ep).
1. D6t chay than da

Than da dwoc ménh danh la "vang den” va duwoc st dung lam nhién liéu & nhiéu nha
may nhiét dién, & cac co s¢ san xuat va ho gia dinh nwoc ta.

Phan (rng dét chay carbon trong than da: C(s) + O,(q) », CO5(a)
Bién thién enthalpy (AH3,s) cua phan (rng dworc tinh théng qua cac gia tri nhiét tao thanh:

Chét C(s) 0,(@) CO,(9)

a\‘Hnga (kJ/mol) 0 0 -394
AHSe = D AH3gs (SP) — D AHgq (cd) = — 394 — (0 + 0) = — 394 (kJ)

2. b6t chay khi thién nhién
Khi thién nhién (thanh phan chinh la methane) dwoc dung |1am nhién liéu & nha may
nhiét dién khi va cung cap chat dét & nhiéu hé gia dinh vung 6n déi.
Khi thién nhién dwoc van chuyén trong cac duwong 6ng dan khi va gay nguy co chay
né khi bi ro ri. Dac biét, methane gay ra mot sé vu nd Ién & mé than khi gap nguén Ita.
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Phan (rng dét chay methane:
0
CH4(9) + 20,(g) > CO,(g) + 2H,0(g)

Bién thién enthalpy chuan AH3q¢ cua phan trng duoc tinh théng qua cac gia tri nang
lwong lién két (Ep):

Lién két C—H 0=0 C=0 O—H
E,, (kJ/mol) 418 494 732 459
A H34g(methane) = Z Ey (cd) - ZEb(sp) =(418-4 +494.2)—(732-2+ 459 -4)
=640 (kJ)

Khi thién nhién hieén nay con dwoc nen & ap suét cao (compressed natural gas — CNG)
dé tién bao quan va str dung lam nhién liéu cho phwong tién giao thong.
. Bét chay gas

Gas dwoc dung kha phoé bién 1am nhién liéu dun nau & nhiéu gia dinh, ¢6 thanh phan
chinh la propane (C3Hg) va butane (C4H10) O 25C, gas tén tai & thé khi. Tuy nhién,
gas dwoc hoa 16ng dé tién loi khi bao quan, van chuyén va s dung.

Vi du: Dbt chay mét loai gas chira propane va butane véi ti 1& sé mol twong (rng 1a 2 : 3.
C3Hg(g) + 50,(g) —> 3CO,(g) + 4H,0(g) A HSg (Propan)

13 to

C4Hqp(g) + — OE(Q) —— 4C0,(g) + SH,0(g) AHgq (butane)

Bién thién enthalpy chuén AHS,, cla phan (rng dot chay 1 mol gas duoc tinh thdng
qua cac gia tri nang lwong lién két:

Lién két C—H c-C 0=0 C=0 O—H

E,, (kJ/mol) 418 346 494 732 459

AHSos(propane)= (418 -8 + 346 -2 + 494 .5) — (732-6 + 459 -8) = —1 558 (kJ)

A HSq (butane) = (418.10 + 346.3 + 494 .6,5) — (732.8 + 459.10) = -2 017 (kJ)
Bién thién enthalpy chuan ctia phan (rng dét chay gas:
AHgs(gas)= 0,4 - A H)gg(propane) + 0,6 A Hogg (butane) = -1 833,4 (kJ).

Nhuw vay, nhiét lwong gidi phong ra khi dot chay 1 mol gas trén cao gap gan 3 lan so
voi dot chay 1 mol methane.

. D6t chay xing

Xang 1a hén hop cac hydrocarbon no ¢é chira tir 7 dén 12 nguyén t&r carbon. Xang
duoc st dung lam nhién liéu cho nhiéu loai phwong tién cé déng co dét trong nhw
6 t6, xe may.

Vi du: Phan (rng dét chay octane, chét cé nhiéu trong xang.
25 0
CeH1s(@) + 570,(g) > 8CO(g) + 9H;0(g)
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Bién thién enthalpy chuan A.H,, cta phan (rng dwoc tinh thong qua cac gia tri nang
lwong lién két:

Lién két [ c—C 0=0 cC=0 O—H
E,, (kJ/mol) 418 346 494 732 459

AH9gg(octane) =(418-18 + 346 -7 + 494.12,5) - (732-16 + 459 -18) = -3 853 (kJ).

Phan (rng @6t chay xang toa ra nhiét lwong I&n. Xang |a loai nhién liéu phd bién, kinh
té nhung cling tiém an nhiéu nguy co' gay hoa hoan.

5. D6t chay con

&

Cén (ethanol) hién dwoc dung dé san xuét xang sinh hoc E5 (chira 5% thé tich ethanol).
Ngoai ra, con con dwoc dung lam nhién liéu cho den cén, lam chat dét dé nwéong thuc
pham & nhiéu gia dinh.

Phan (rng dét chay ethanol:
CoH5OH() + 305() —— 2C0,(g) + 3H,0(g)

Bién thién enthalpy chuan AHS,, cla phan (rng duoc tinh théng qua cac gia tri nhiét
tao thanh chuan:

Chat C,HsOH() 0,(9) CO,(g) 3H,0(g)

AfHS (kJ/mol) —-276 0 -394 —242

A HSoa(ethanol) = -394 .2 — 242 .3 — (-276 + 0) = -1 238 (kJ)

Phan (rng dot chay con tod rat nhiéu nhiét, do vay can hét sirc can than khi bao quan,
van chuyén va s(r dung cén, d& phong nguy co gay béng.

1. Xét phan tng: CHy(g) + 20,(g) —— CO,(g) + 2H,0(q) AHS, = —802 kJ

Tinh AHS, cla CH,(g), biét AHS,, cia CO,(g) va H,O(g) 1an Iwot 13 — 394 kJ/mol va
—242 kJ/mol.

2. Tinh nhiét lwong toa ra khi d6t chay 1 kg mét loai cti kho, biét cdi khé chira 54% khoi

lwong cellulose va phan tir cellulose dwoc ciu tao b&i cac gbe glucose.

Gia thiét toan bd nhiét lwong toa ra dwoe tinh tir bién thién enthalpy clia phan rng dot
chay gbc glucose:

CgH100s(s) + 50,(g) —> BCO,(@) + 5H,0() AHSq = -2 880 kJ

3. Ngay 04 thang 8 nam 2020 da xay ra mét vu nd kinh hoang & nha kho tai cang Beirut clia

Lebanon. Pay la nha kho chira khoang 2 700 tdn NH,NO5, mét loai hoa chét vira dwgc
str dung lam phan bén, vira dwoc dung lam thude nd do c6 kha nang phan huy thanh khi

va hoi, kem theo toa nhiét manh: 2NH4NO4(s) L} 2N5(g) + O5(g) + 4H,0(g)

a) Tinh AH3gg clia phan tng, biét AHSg, clia NH NOs(S) va AHZ, cla H,0(g) I4n Iwot 13
-365,6 kd/mol va =242 kJ/mol.
b) Tinh nhiét lwong t6i da gidi phong ra tir vu nd khi toan b lwong NH,NO; bj phan huy.



(D) T6C DO PHAN UNG CHAY VA TOC DO "PHAN UNG HO HAP"

1. Phan (rng dét chay
Xét phan (rng dét chay than da trong khéng khi: C(s) + O,(g) ©, CO4(g).
Gia thiét téc dd phan (rng phu thudc néng dd oxygen trong khéng khi theo
phwong trinh:
v=kCq,
O diéu kién thwdng, oxygen chiém 21% thé tich khong khi va cé ap suét 1a 0,21 atm.

Khi phan tram thé tich oxygen trong khéng khi gidm tir 21% xudng 14% thi toc 6 phan
wng chay s& glarn Do ndng dd oxygen ti 1& thuan v&i phan trdm thé tich oxygen trong
khi quyén nén téc do phan (rng chay gidm so v&i diéu kién binh thuwdng la:

Vi21%0,) _ K Ca1mo,) _ K-%Via1%o,) 21 15 (14n).

Vaauo,) K- Cpayo,) K-%Vi1a%o,) 14
Nhuw vay, khi néng d6 oxygen giam thi téc d6 phan (rng chay giam va nguyén tac nay
dwoc rng dung réng rai dé dap tat dam chay.

2. “Phan (rng hd hip”

Qua trinh hé hap cung cap oxygen cho su sdng cla cac loai sinh vat. Déi véi con
ngudi, viéc hit thé khéng khi trong lanh, gidu oxygen 1a yéu té dac biét quan trong giip
cho co thé khoé manh.

Xét “phdn rng hé hap”:
0, (khdng khi) —> O, (co' thé)

Gia thiét téc dd “phan (rng hé hap” phu thuéc ndng dé oxygen trong khéng khi theo
phuwong trinh: v=k-Cq_.
Vi du 1: Trong mét phong ngd nhé va kin, phan tram thé tich oxygen trong khéng khi
lac gan sang giam con 18%.
Téc dd “phan (rng hé hap” giam so véi diéu kién binh thwong la:

V(21%0,) _ k‘Cm%Dgy k'%vq;zﬂfnozy 21

= — - - 1,17 (lan).
Vig%o,) K-Cusno,)  K-%Vugyo, 18

Vi du 2: Mét bénh nhan dwoc diéu tri trong budng oxygen cao ap é 25 °C véi ap suét
khi O, Ia 2,52 atm.

Do nong d6 oxygen ti 1& thuan voi ap suat nén toc do “phan (rng hé hap” tang so voi
dieu kién binh thwong la:

v(PClz: 2,52 atm) B K- CI:PDzz 2,52 atm) _ K- P(Pc,.z: 2,52 atm) _ 2, 52

=12 (Ian).
V( Pﬂ?z 0,21 atm} K- C{ p09= 0,21 atm} k - P( p0?= 0.21 atm) U’ 21

Con nguoi thwong bi thiéu oxygen khi & lau trong khéng gian kin, chat hep, & trén cao,
noi tap trung déng ngudi, noi co nhiéu khi thai, O dién ra sw chay, ... Viéc giam lwong
oxygen sé anh hwéng dén toc o “phan (rng hd hap” va tac dong truc tiép téi sirc khoé.



Bang 7.1. Anh huwong caa ham luong oxygen trong khéng khi téi strc khoé

Phan tram thé tich oxygen Anh huwéng
18% Bé&t d4u c6 cam giac ngdt ngat
16% Tang hé hap, tang nhip tim, dau dau, budn nén
12% Chéng méat, mat thang bang
10% Sic mat xanh xao, bét tinh, 6i mlra
8% B4t tinh, hon mé

w’& ~— .
&%

¥
= 4. M6t ngwdi ngli quén trong 6 t6 tat may, dong kin ctra. Sau mét thei gian, khi phan tram
thé tich oxygen giam xudng con 16% thi rat may c6 ngwoi kip thei phat hién, pha vé kinh
xe dé dwa di cap ciru.

Hai tai thoi diém co nguwoi dén civu, toc 9 “phan tng hé hap” clia ngudi trong xe gidm
bao nhiéu lan so v&i binh thudng? Gia thiét v ps, = k-Cq.,.

5. Dinh Fansipan (c6 @6 cao 3147 m so vé&i muc nwéce bién) la ngon nui cao nhét Viét Nam.
Gia thiét khong khi trén dinh Fansipan c6 ap suét 0,66 atm va chira 21% thé tich oxygen.
Héi tdc do “phan (rng hd hap” gidm bao nhiéu I&n so véi diéu kién binh thuwdng? Gia thiét
"u'hﬁ hﬁp = k -COQ‘

EM DA HOC

Phan (rng chay, né kém theo su gidi phéng nang lvong Ién va tbc dd phan
(rng nhanh.

Nong d6 oxygen anh huéng truc tiép dén toc dé phan (rng chay, no va “phén
trng hé hap” & sinh vat.

EM CO THE

 Tinh duoc hiéu (rng nhiét cua phan ung chay, nd tlr cac gia tri nang lwong
lién két hoac nhiét hinh thanh, dw doan dwoc mirc @6 manh liét cda cac phan
wng do.

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




PHONG CHONG CHAY, NO

MUC TIEU

+ Phan tich dwoc diu hiéu dé nhan biét vé nhitng nguy co va cach
gidm nguy co’ gdy chay, nd; cach xtr li khi c6 chay, nd.

+ Néu dwoc cac nguyén tac chira chay dwa vao cac yéu té anh hwéng
dén t6éc d6 phan (rng hoa hoc.

» Giai thich dwoc vi sao thwdng dung carbon dioxide, ding nwédc dé
chira chay, nhwng trong mét s6 trwdng ho'p khéng dwoc dung nuwéc
dé chira chay ma lai phai duing cét, carbon dioxide, ..

» Giai thich dwoce tai sao dam chay ¢é mat cac kim loai hoat déng
manh nhw kim loai kiém, kiém tho va nhém, ... khéng str dung nuée,
carbon dioxide, cat, bot chira chay dé dap tat dam chay.

2 ;

Thue té cho thdy, phéan I6n céc vu chay, nd néu duoc phét hién sém va xi¥ If kip thoi, dung quy
trinh thi hdu qua coa ching sé giam di nhiéu Ian.

Vay, dira vao dau hiéu nao dé som nhan ra nguy co xdy ra dam chdy? Khi chira chdy can tuan
theo cac quy tac va quy trinh nao? Str dung chat chira chay nao dé dap tat dam chay do?

-

@) PHONG CHAY, NO

1. Nguy co’ gay chay, nd

Diéu kién can va di dé xuat hién chay, nd la co6 da ba yéu t6: ngudn nhiét, chat chay
va chat oxi hoa.

Hinh 8.1. Chdy c6 thé xay ra do chéap dién
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Béng 8.1. C4c ngudn phét sinh chdy, né phé bién

NGUON PHAT SINH NHIET

Nguon Ira

- Virt que diém chay d&, tan Itra vao chat gay chay.

— Bat Itra & noi 6 chat dé chay nhw xang déu, hoi ¢dn, hoi gas, khi
methane.

- Thép dén, dét hwong, vang ma & gan cac vat dung dé bét Itra.

— Han cét kim loai dé bén tia Itra dién vao vat liéu dé chay hoac nung
nong nhién liéu t&i diém tw bbc chay.

— Tia sét.

Bilrc xa nhiét

Anh ndng maét tréi héi tu da stre néng tao thanh ngudn nhiét.

Ma sat tinh dién

Cac vat thé chét chay co xat vé&i nhau.

Pun bép

Pé bén Itra sang vat dé chay.
Pun qua ndéng khién dau mé& bat Itra.

Thiét bi dién

— Sir dung ban 13, bép dién, may say,... nhwng quén tat thiét bi.

- Sir dung thiét bj dién qua tai, chat cach dién bj hw héng, cac thiét bi
¢6 nhiét dé cao nhuw 16 dot, 16 nung khéng an toan.

— Tia Itra dién khi déng cau dao dién, chay cu chi, chap mach dién.

- Tw ¥ néng cép, dau ndi cac thiét bj dién clia 6 t6, xe may khéng diing
ki thuét gy chay xe.

NGUON PHAT SINH CHAT CHAY

Nhién liéu

— RO ri nhién liéu tir cac dwdrng 6ng dén khi, cac bé chira nhién liéu, ro
ri gas tir binh gas.
— Chiét, van chuyén gas, xang, dau trai phép.

— Tich tri¥ trai phép céc chat dé gdy chay nd nhw xang, dau, con doét,
khi dét.

Vat liéu,
hoa chat

— Sap xép hang hoa, vat dung dé chay gan ngudn nhiét.
— Ngbi nd, day dan tir cac hoa chat dé chay nhw phosphorus, sulfur.

NGUON PHAT SINH CHAT OXI HOA

Hoa chét,
thudc nd

— Pé roi vai cac chat oxi hoa nhw chromium(VI) oxide, potassium nitrate, ...
vao chét dé chay,

— Thuéc nd, thube phéo chira cac hoa chét gay chay nhw potassium nitrate, ...




2. Cac bién phap co ban phéng chay, né

Dé dé phong nguy co' gay chay, nd can kiém soat chat ché cac ngudn nhiét, chat chay,
chat oxi hoa.

Bang 8.2. Kiém soét céc ngudn phét sinh gdy chdy né

KIEM SOAT NGUON PHAT SINH NHIET

Nguén Iira | Loai trir moi kha ndng phat sinh ra ngudn Itra tai noi cé cac chat dé chay nd nhw:

— Tam wét que diém, tan thude trwde khi virt vao thing rac; dé nwéc vao khu vire
Itba trai ngay khi két thac.

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

— Pé cac vat dung dé bét Ilra xa noi thap dén, d6t hwong, vang ma; dé binh gas
cach xa bép Ilra va co6 twéng bao vé.

— Che chan cin than khi han, cét kim loai.

— C6 cdt chong sét ding quy dinh.

— Khéng khoan, céat, dot nong cac vat nghi Ia dau dan, bom, min, binh khi nén,

bdn chira xiang dau.
Birc xa Noi bao quén, tich trir nguyén vat liéu dé chay phai théng thoang, tranh tiép xic
nhiét anh sang trwe tiép.
Ma séat 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 bi hodc dé thiét bi qua néng
gay chay.
Thiét bi — T4t ban |a, bép dién, may séy sau khi str dung va dé cach xa céac vat liéu
dién dé chay.

— S{r dung thiét bi dién dung céng suét, cau dao dién dam bao tiép xic dién t6t,
c6 sw giam sat khi sir dung cdc thiét bi c6 nhiét do cao nhw 16 dét, 16 nung.

— Gilr nguyén céc thiét bi dién 6 t6, xe may theo dung thiét ké cia nha san xuat.

KIEM SOAT NGUON PHAT SINH CHAT CHAY

Nhién liéu | — Khoa binh gas sau khi st¥ dung, han ché str dung binh gas mini.

— Tuén tha quy trinh va quy tc an toan khi dwoc phép chiét, van chuyén gas,
xdng dau.

— Khéng lwu trir nhiéu xang, dau, con dét, binh khi nén trong nha va gan khu
dan cur.

Vat liéu, — S&p xép hang ho4, vat dung dé chay cach xa ngudn Ira, ngudn nhiét.
hod chéat

— Khéng ché tao trai phép ngoi nd, day dan chay, bom xang, vt liéu no.

KIEM SOAT NGUON PHAT SINH CHAT OXI HOA

Hoéa chat, | — Cach li chat chay va chat oxi hod khi chwa can sir dung, cac véat chira phai
thuée nd riéng biét va dé cach xa ngudn nhiét.

— Khéng tang trir, ché tao trai phép thudce nd, thube phéo.
— Ngan cach chat chay va chat oxi hoa khi chwa dwa vao qua trinh san xuét.




Céan chuan bi san sang cac phwong tién, nhan luwc va khéng gian dé phong bi khi xay
ra sy cb chay, né.

Phuong tién dé phong chong chéy, né: binh chira chay, cat, ngudn nuéc, voi nuéc,
thiét bi bao chay, cac dung cu dé gitp thoat hiém nhw bua, xa beng, thang day, thang
ha cham, mat na phong doc.

Nhén luyc: hwéng dan cac ki néng co ban dé xt li khi co chay, né nhw cach str dung
cac phuong tién phong chay, chira chay, chuan bi san cac phwong an phong chay,
chira chay.

Khoéng gian: au khong gian dé thoat nan, so' tan nguoi, tai san va I6i di chuyén cla
phuong tién chira chay, co 16i thoat nan du phong.

1. Néu céac bién phap dé phdong nguy co’ chay, nd tir cac thiét bi dién trong gia dinh.

2. Néu cac bién phap dé phong chay, nd khi st dung bép gas va cach xt li sy co khi phat
hién rd ri gas trong nha.

(D) cHOA 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 ngudi va tai san néu khéng
duoc phat hién va ngan chan kip thoi. Do do, can s&m nhan biét hoa hoan dé x li
kip th®i, han ché téi da thiét hai.

Hinh 8.2. Chay nha tho Puc Ba Pa-ri nam 2019

Théng thuong, c6 ba dau hiéu pho bién dé nhan biét mét dam chay dang xay ra, d6 1a
mui, khéi, anh Itra va tiéng né dwoc tao ra tir dam chay.

Mui sdn pham chéy

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



Khoi tor dam chay

Khoi la mot san pham cla sy chay va c6 mau sac khac nhau, phu thudc vao chat chay
va dieu kién chay du hay thieu khong khi. Théong thwéng cac vu hoa hoan cé khéi mau
den hoac mau xam. Quy mé dam chay cang lon thi lrong khoi sinh ra cang nhiéu, cot

khéi béc 1én cang cao. Khéi trong dam chay chira nhiéu khi déc nén cé kha nang gay
ngé déc cao.

Ngon Itra, tiéng nd

D4u hiéu dac trwng cla phan (rng chay l1a ngon Ilra va tiéng nd. Trong cac dam chay
nhw chay tram bién ap, chay binh gas thi tiéng né va ngon Iira Ién hon.
Ngoai nhirng dau hiéu trén, ching ta c6 thé nhan hoac phat tin hiéu canh bao sém vé
dam chay nho thiét bi bao chay, tiéng on (tiéng la hét, coi bao dong,...).
Tw céc dau hiéu cua dam chay, chung ta co thé sém phat hién dwoc dam chay, phan
doan duwoc chat chay, quy mé chay dé cé bién phap chira chay phu hop va dat hiéu
qua cao.

Bang 8.3. Phan loai ddm chay theo chét chdy (TCVN 4878 : 2009)

Loai dam chay Vat liéu bi chay
Loai A Chét ran bao gdm gd, gidy, vai, rac va vat liéu thong thwong khac.
Loai B Chat Iong dé chay nhw xang, dau, son,...
Loai C Céc thiét bj dién va cac dam chay lién quan tGi dién.
Loai D Kim loai va hop kim dé chay.
Loai E D&u, mé trong cac dung cu ndu nwéng.

Nguyén tic chira chay

Mét dam chay cé thé dwoc ngan nglra hodc dap tat bang cach loai bé hoac lam
suy yéu bat ki yéu té nao trong tam giac chay (chat chay, chat oxi hoa, ngudn nhiét).
Vi du: Dé dap tat dam chay co thé dung cat, khi carbon dioxide pha 1én dam chay dé

chdn nguén cung cép oxygen, ding nudc dé ha nhiét do cta chét chay xuéng dudi
nhiét dé bat [lra hodc tach chat chay ra khéi ngudn nhiét va oxygen.

. Céch xtr li sw ¢ chay, né TIEU LENH CHUA CHAY

Khi xay ra hoa hoan, can xt i kip thoi
va dung quy trinh, tuan theo cac buoéc
duwoc hwéng dan trong tiéu 1énh chira
chay dé han ché téi da nhirng thiét hai

c6 thé gay ra. KHI XAY CHAY
8A0 BONG
BAP

Hinh 8.3. Tiéu lénh ch(ra chay
do Cuc canh sat phong chay,
chira chay ban hanh
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(1) Bdo déng cho moi ngudi biét

Ngwoi phat hién dam chay cé thé hé hoan, go k:éng, goi loa, bém chudng bao chay,...
nham bao déng cho moi nguwoi trong khu vire biét @é cung dap tat dam chay hoac cung
chay dén noi an toan khi thay dam chay da lan réng.

(2) Cup céu dao dién khu vuc bj chay

Cat dién & khu vurc chay dé tranh nguy co' chap mach, né dién khién Itra cang I&n hon
va dam bao sirc khoé, tinh mang cho con nguo:i.

Lwu y: Nén dung bao tay hoac véat cach dién dé ngat cau dao, tranh nguy co bi dién giat.

(3) Dung vat dung tai ché dé dap lira

Str dung ngay cac vat dung ¢é san nhw binh chira chay, chan, nwéc va vat dung chira
nwoc, cat,... dé dap Itra.

(4) Goi 114 dé goi d6i phong chay chira chay (PCCC) chuyén nghiép

Néu nhan thay dam chay cé nguy co lan réng ngoai tam kiém soéat cta lwc lwvong chira
chay tai ché thi can thoat ra bén  ngoai va goi dién cho luc lwong PCCC theo s6 114 gé
thﬁng bao cu thé, rd rang di a diém, loai cﬁng trinh dang chay (nha chung cu, nha kho,
co s& san xuét,...), so bo vé quy mé va s6 ngudi mac ket bén trong néu co.

Trong khi ché lve lwong PCCC chuyén nghiép, luc lwong chira chay tai ché can
trieén khai:

- Huéng dan va hé tro moi ngudi thoat khéi khu virc chdy mét cach trat tyw, so tan tai
san dén noi an toan, cach li cac véat liéu dé chay ra khéi dam chay.

~ M6 duong cho xe chira chay tiép can hién triedng, thiét 1&p vanh dai an toan, cung cép
théng tin va phdi hop véi lyc lwong PCCC dé chira chay kip thoi.

- So clru ngudi bi nan (goi xe clru throng theo so 115), bdo vé vong ngoai de phong ké
gian loi dung vao trém cap tai san.
4. C4c chat chira chay théng dung

Chaét chira chay |a chéat c6 kha nang 1am gidm téc d6 phan (rng chay va dap tat dwoc
dam chay. Hién nay co nhiéu loai chét chira chay, pho bién la nwdc, carbon dioxide,
bot chira chay va bét chira chay.

Tuy vao dac diém clia chat chay ma st dung chéat chira chay phu hop.
Cac thong tin co ban cula cac dang chéat chira chay thwong gap nhu sau:

* Dang Iéng: nuoc

Phé bién, sin co, dé sitr dung, cé kha nang dap tat nhiéu dam chay théng
thwéng.

Phun trwe tiép 18n dam chay, phun 1am méat xung quanh dam chay dé ngan
chan dam chay lan réng.

C6 tac dung lam mat, hap thu nhiét, lam gidm nhiét dd xudng dwéi nhiét
Nguyén li | d6 ngon Ira, hoi nwéc sinh ra lam lodng ndng dd chat oxi hoa trong viing
chay, lam gidm téc dd phan (rng chay.

Pac diém

Céach dung




Péi twong

Chira chay cho cac dam chay loai A.

Canh bao

Khéng dung cho dam chay loai B, E (vi xdng, ddu, mé& ndi trén nwdc nén
sé lam dam chay lan réng), loai D (vi cac kim loai kiém, kiém thd va nhém
sé tiép tuc chay do c6 phan (rng véi nwée).

Phai ngat hét ngudn dién trwée khi ding cho dam chay loai C dé tranh
nguy co chap dién.

« Dang khi nén: carbon dioxide (CO,)

Pic diém C6 trong cac binh chira chay loai nhé va vira, co dong, tién dung, hiéu qua,
phd bién, c6 kha nang dap tat phan I&n cac dam chay.

Cach dung Phun trwe tiép 1én dam chay.

Nauven i Cach li chét chay véi oxygen do khi CO, ndng hon khéng khi, 1am giam

guy nong dé oxygen trong khéng khi xudéng thdp hon 14% dé dap tat dam chay.

Poi twong Chira chay cho cac dam chay loai A, B, C, E.

Canhbao | KNong dung cho dam chéy kim loai kiém, kiém thd va nhém vi ching sé
tiép tuc chay do c6 phan rng véi khi CO.,.

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

BDac diém | Tich trir trong céac binh chira chay nhd gon, tién lgi.
Cach dung | Phun bot trye tiép phu 18n bé mat.
Nguyén li | Cach li chat chay véi oxygen do ¢ |&p bot bao pha bé mat chat chay.
Poitwong | Chira chay cho cac dam chay loai A, B, C, E.

Khéng diing cho dam chay kim loai kiém, kiém thé va nhém vi ching sé
Canh bao . , . s AN - .

tiép tuc chay do co phan rng v&i khéng khi va nwoc co trong bot.

« Dang bét: NaHCO4 (ham luong 80%) + khi day (N,, CO,)

Pacdiém | Co trong cac binh chira chay nhé gon, tién loi, phd bién.

Céch dung | Phun trwc tiép 16n bé mat ddm chay.

Nauvén i | B6t NaHCO3 bi phan huy bdi nhiét, sinh ra CO, va hoi H,0 lam giam ndng

guy d6 O, ngan chan dam chay.

Déi twong Phu thudc ki hiéu trén binh, vi du bt ABC (dung dé dap cac dam chay loai
A, B, C).

Canhbao | Knong dung cho dam chéy kim loai kiém, kiém thd va nhém vi ching sé
tiep tuc chay do c6 phan (rng véi CO, va H,0.
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Hinh 8.4 mé ta cau tao binh chira chay khi nén carbon dioxide va binh chira chay

dang bét.
Van xa (moé vit) .

Chét an toan i o (RS "’ Cibdl arindar

Péng ho do ap

Day loa phun
D&y loa phun
Vé binh el
a) C4u tao binh chira chéy khi carbon dioxide b) Céu tao binh chira chdy dang bot

Hinh 8.4. C4u tao binh chira chay

&,
a) Hay néu cac dau hiéu nhdm phat hién sém dam chay.
b) Em can 1am gi khi phat hién dam chay?
4. Dé xtr li c4c @am chay loai D nhw dam chéy kim loai magnesium khéng thé ding nwéc,

khi carbon dioxide, bot chira chay, bot chira chay.
a) Viét cac phwong trinh hoa hoc dé gidi thich li do.
b) D& xuét bién phap dap tat dam chay magnesium.

EM PAHOC

Piéu kién can va du dé xuét hién chay, nd 1a co dl ba yéu té: ngudn nhiét, chat
chay, chét oxi hoa.

Dwa vao cac dau hiéu nhw cot khoi, I(ra chay, mui cé thé nhan biét sém dam chay.
Nguyén téq chira chay la cach li chat chay, cach li hodc 1am gidam anh hwéng cia
nhiét dé, nébng dé oxygen.

Giai thich dwoc tai sao thwéng sir dung nwéc va khi carbon dioxide dé
chira chay.

EM CO THE

e Canh bao sém nguy co gay chay va cach x( li si cé hoa hoan theo tiéu |énh
chira chay.

e Tham gia vao cac cdng viéc cla luc lwong chira chay tai ché.

e St dung dvoc mét sé loai binh chira chay théng dung.




CHUYEN DE

S

THUC HANH
VE CAUTRUC PHAN TU

MUC TIEU
« V& dwoc cdng thirc ciu tao, cong thirc Lewis ctia mdt s6 chat vd co va hiru co.

* Lwu dwoec cac file, chén dwoe hinh anh vao file Word, PowerPoint.

[ Hién nay, c6 nhiéu ph4n mém may tinh dé vé c6ng thirc céu tao va cong thire Lewis cta céc

chat. Cén thuc hién céc buéc nhu thé nao dé vé duoc cbng thie ciia céc chét va chén duoc
chung vao file Word hodc PowerPoint?

@) VE cONG THUC CAU TAO VA CONG THUC LEWIS

DPé vé cdng thirc cau tao va cdng thirc Lewis clia mét chat, c6 thé sir dung mdt s6
phan mém co6 ban quyén hodc phan mém mién phi tai vé tlr céc trang chinh théng
cla cac tac gid hay cac chi sé hiru. Vi du: Chem3D trong géi phan mém ChemOffice,
HyperChem, Gaussview, Chemsketch, hay Avogadro,... Phan mém Chemsketch(’) sé
dwoc gidi thiéu mang tinh chét vi du.

Phan mém Chemsketch co thé dwoc tai vé va cai dat nhu sau:

— Di dén website https://www.acdlabs.com/resources/freeware/chemsketch/index.php,
tdi vé phan mém ACD/ChemSketch mién phi (Freeware version) cho ngudi dung ca
nhan va cho muc dich gido duc. Lwu thw muc phan mém vao may tinh, vi du “D:/Phan
mem/ACDLabs202111_ChemSketchFree_Install”.

— Vao thw muc, nhay chuét vao file setup.exe dé cai dat phan mém.
1. V& cong thirc ciu tao va céng thirc Lewis cua chit

* ACD/3D Viewer (Freeware)
Hoat dong 1: V& cong thirc cau tao il e e

'] 2 ] i M : e

cuia cac chét ethane (C,Hg), ethene SHT 9 K AV ; 202t 1
(02H4) va ethyne (CQHQ)

Céch tién hanh:

« Buwéc 1. Méphan mém Chemsketch

(Hinh 9'1)‘ NO um.ecuus/

"1 -ChemSketch [;Qmw to ChemSk :g-e.n View  4-3D Optimization
Hinh 9.1. Thao t4c dé hién thi Chemsketch

(7 Ngudn: https/mww.acdlabs.com/resources/freeware/chemsketch/index. php.
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« Buwéc 2. Chon Iénh xuét hién cac biéu twong dé chon cac nguyén té hoa hoc cé trong
cdng thirc: Trén thanh 1énh bén trai co ki hiéu mét sé nguyén té phé bién — Chon
nguyén té C. (V&i cac nguyén té khong cé trén thanh Iénh thi nhay chuét vao biéu
twong Bang tuan hoan (Periodic table of Elements) dé chon — Hinh 9.2).

Fidy Bt Pages Tools Templates Options Documents Add-Ons ACD/Labs Help

srwcwre [paw AN ASBESM 9 - ¢l QA [proewe| [(F% D ) L,  @a
2@ & |O[[LLAY ¢ ¥ R/ & IS AI+ 2080 RITDF|6 S|P :
0 10 20 0 20 50 60 70 ) 50 100 10 120 130 210

a m lillllilllllfllllil'l‘lil L = ' = 1 = 1 = i = " = ' = i = L = i .llllflli it ﬁil
a 0 : Periodic Table of Elements X ” ﬂ
o o 1 c Carbon 6 18 (]
[c]| ELRSIN| Mess: 120107 13 14 15 18 17 |He 0
H 3 Valence: 4 .C xlolF

. Li|Be| | £i0cion configuration: 2-4 B * O 1

20 3 .

o| : NalMg|; 4 5 6 7 8 9 10 1 12|Al[SI/P S |ClAr g
B K Ca Ge As|Se Br Kr il
Na “ Sn Sb Te 1 iy
= i ——t—+- COOH
P @ CoPn
s 3 N,
a| i = 0Ac
K 50: . SOH
Ly _: I T POH,
T &
% 3 Genersl NMR  Mass  Coloration =
B ] Characters : amorphous black (graphite); cubic cryst., colorless (diamond) »
R 70 - Discoverer @  known snce ancient times

+ i Mame Origin : from 'carbo” (Latin) - charcoal Density, gfon3 : .26

_ 3 Atomic Radus, A : 0.76 Ionization Potental, k)jmol : 1086 Melting Poit, K : 4100

2 3 Electronegatiity : 2.55 Blectron Affinity, kifmol :  122.3 Boiling Point, K: 5100

80 1

# bE > .
- .. ] : uore_
hitpsfolog.acdlabs.comiacdiabsirss.xmi: 11:00 Cannot download RSS! ‘! siblog.acdiabs. comiacdiabshss. xmi: 11:00 Cannot do pad RSS! hitpsaibal Setwp RSS o
NONAMEO1.SK2 Modified 4¢] Page i/ ()b Properties

—
| 1-ChemSketch  2-Copy to 3D 3-3D View

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

. BI:P('J’C 3. Chon nhém |énh Structure, sau d6 nhay vao biéu twong ~ (Draw Normal)
dé vé cong thirc cau tao cla cac chat da cho lién két C—C. Vi du: sau bwée 3, cong
thirc cua CoHg c6 dang H;C—CHs.

Véi cac hop chat c6 lién két di, lién két ba (C=C, C=C) nhdy tiép chudt vao lién két
don (C—C) dé tang soé lién két.

« Buéc 4. D& hién thi cac lién két C—H, di dén Tools, Al
chon Add Explicit Hydrogens. H—H
Vi du: Sau buéc 4, thu duoc cong thire cua CoHg c6 dang:

- Buwdc 5. Dé hién thi ki hiéu nguyén t&r carbon, nhay
chuét vao biéu tuwong chir A (Edit Atom Label). Nhay H
vao vi tri clia nguyén tlr carbon trong céng thirc cau tao |
trén, gb “C” rdi nhay vao Insert. H_?
H

Vi du: Sau buéc 5, thu duec cong thirc cau tao cia CoHg.



Buwde 6. Luu file: chon Iénh File — Save hoac Save as — Dat tén file, chon kiéu file
(.gif, hoac .jpg, hoac tif,...) — Save.
Chuy:

— Dé luu file céng thire céu tao da vé duwdi dang cé thé mé bang phan mém ChemSketch
va chinh stra duoc, chon kiéu file I8 ChemSketch (.sk2).

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

— Pé vé& mét cong thirc cau tao méi trong ChemSketch, chon Pages — New, hoac nhay
chudt New Page.

— Giai thich mét sé biéu twong khac:
' (Draw Chains): vé céng thirc cdu tao clGa chat cé nhiéu lién két ndi tiép nhau,
gap khc.
/" (Coordinating Bond): vé cdng thirc cau tao co lién két cho — nhan.

V17 (Set Bond Horizontally, Set Bond Vertically): qé chinh lai céc lién két trong
cdng thirc cau tao (xoay lién két nam ngang hoac thang dirng).

&

1. V& cbng thirc cau tao cla cac chat C;Hg, CaHg va CsH,.

Hoat déng 2: V& cong thirc céu tao cua sulfuric acid (H,SO,).

Céch tién hanh:
« Céc budc 1, 2 thure hién twong tu *_k | e il ——
nhu hoat déng 1. O budc 2, trong |E;ﬁ- oy 1;5@“; YHE #Te cTe & BT AT,
Bang tuan hoan (Periodic Table -~ IV 77 Ry FI=oA+ 7 %E
of Elements) hoac o cot ben ftrai B =0 T B W @ ow @ M oW W W @
— Chon nguyén t6 S — Nhay °, o
chudt trai vao man hinh soan thao. =

YT PRIYY FPPIY FrIss PRI PPIRS] PP PR FRIVY PSS ISVPIAT PRTIR) PPTY TS PRIR PPT PSS TP ISPARY P IR PRI R AT

mny 0
Man hinh xuét hién cong thirc H,S. ¢
+ Bu6c3.Chonbidutwong '4* (Atom |
Chemical Properties) — nhay o - Abomic Proparie x
chudt vao nguyén tir S trong cong  * :
thirc H,S — Atomic Properties “T o
— Valence (Hoa tri), r;hgn hoa tri - -
6 — OK. Man hinh xuat hién cong w
thire HgS(M) (Hinh 9.3). + m%
i
# 1?2{
A (|| —

hitps fblog.acdlabs com/acdlabsiss xml: 11.00 Cannot download RS3S| hitpsiblog acdlabs comia
NOMAMED2 SK2 Modified 4f] Page1/1 (¢ Fragments: 1 H3S FW : 34 08088

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

Hinh 9.3. Thao tac chon hoa tri
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&

Buéc 4. Chon nguyén té6 O rbi nhay chudt trai vao OH
nguyén t&r S trong cdng thirc HgS, gilr va kéo chudt

I
sang trai, phai, trén, dudi. HO _?Hgﬂ OH
Man hinh xuét hién céng thirc: OH
Budc 5. Chon bidu twong =’ (Draw Normal), nhay O
vao hai lién két S—OH trong cong thirc trén. HO _"{‘ﬂ}OH
Man hinh xuét hién cong thirc cau tao cda sulfuric acid: Il

O

2. Visao & hoatddng 1, vé cdng thirc cau tao ctia C,Hg, C,H,4 va C,H, khdng can thye hién
bwéc chon hoa tri cho nguyén tlir carbon?

3. V& cbng thirc clu tao cla nitric acid HNO5 trong giao dién ChemSketch.

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

Céch tién hanh:

Cac buoc 1, 2 thwe hién twong tw nhw hoat déng 1. O buwérc 2, trong Bang tuan hoan
(Periodic Table of Elements) — Chon nguyén té6 N — Nhay chuét trai vao man hinh
soan thao. Man hinh xuat hién céng thirc NHs.

Budc 3. Dé hién thi cac lién két N-H, chon nguyén ti* H — nhay chuét vao cong thirc
NH5, gilr chudt va lan lwot kéo chudt sang trai, phai, dwéi theo cac phia cho du cac
vach lién két.
Man hinh xuét hién céng thirc:

H—N—H

I
H

Buwoc 4. Chon nhom lénh Templates — Template Window (Hinh 9.4a) — Structure
— Lewis Structures (Hinh 9.4b).

¥ ACD/3D Viewer (Freeware): ChemSketch Window - [noname01.5k2]

File Edit Pages JTools | Templates | Options Documents Add-Ons
Structure | Draw (] E Template Window ... FS &
— : Y Template QOrganizer ...
.. ’ ) == —
3— 9 D‘ Save User Template ... S
@ e |0 10 50 r
n 'illllll.ll.lllill Tﬂbl!ﬂfﬂ.&dlfﬂls... F6 -llllllll.ll.lll
A 3 Periodic Table... F7
. Any g Dictionary... Fé




¥ Template Window

Structure . Draw | Lewis Structures w
T Lewis Structures ~
Alkaloids Mn-m_.- AlAnes L
Amino Acids N-Containing Groups .
z N-Rmngs .
Aromatics Hewman Brojctions .
Carbohydrates | 0- and S-Rings
: Orbitals
Chains Phosphorus Compounds _ ¥ |
DNARNAKE .
Graphical Labels g
-
Lab Animals ‘0.
L1 O. -
Lab Kit C| - N +
Lewis Structures . -t
Monocyclic Alkanes o~
MN-Rings
MNewman Projections H
Polycyclics .
Steroids Hi:N%H
Sugars: alfa-D-Fur I"_'i
Sugars: alfa-D-Pyr
Sugars: beta-D-Fur
Sugars: beta-D-Pyr .b'a
Termpenes I
- -e
Virus and Vaccines S0
LL n -
Os

x
1(2) Templates v(| 0 ar | A, . Organizer  Cancel  Help
cb'. |:!
.g. HsO" | o |3 [ | [~|a
H* *H |.'| o | % | oe | e | ae
. % | o -;".! -::'
H <O H AEERRE
H:C:C:: H:O"% |~ : ‘ e s *E;:
GO0t SRR
H H |-| H
H:N'sH H:C:H  H:C:H  +C:H
H H H H
€ :Mg€l: H:CmC:H H :NmCs

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

+ Budc 5: Nhay chudt vao 6 hai dau cham nam ngang & bang phia trén bén phai clra
s6 Template va nhay vao phia trén nguyén ttr N trong cong thirc cau tao cua NHs;.
Man hinh xuat hién céng thirc:

H—$—H
H

Chu y- Nhay chudt vao biéu tvong R (Select), chon toan bo cong thir Lewis vira vé,
sau d6 nhay chudt vao biéu twong 2% (Group) dé di chuyén dwoc toan b cong thirc.

&

4. Veé cong thirc Lewis cla nwéc (H,0).

2. Hién thi céu tric phan tir ba chiéu cua mét sé chat
Chon ché dd hién thi 3D clia phan mém Chemsketch.

— Trong nhém Iénh ACDI/Labs, chon 3D viewer. Nén man hinh hién thi 3D thwéng mac
dinh c6 mau den.

— Chon nhém Iénh Options — Colors (lwa chon mau sac). Hép thoai Colors xuét hién:

+ O 6 Background (mau nén) chon White (nén trang).

+ 0’_6 Elements: chon mau sac cho cac nguyén té théng dung. Vi du: Hydrogen mau
trang (white), carbon mau den, oxygen mau doé, nitrogen mau xanh lam. Chon OK.
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Hoat déng 4: Hién thi cu truc phan tir cia ethane (C,Hg) va sulfuric acid (H,SO,)
dwéi dang 3D.

Céch tién hanh:

Budc 1: Vé cong thirc CoHg va H,SO,. (Thure hién nhu cac hoat dong 1, 2).

Buwéc 2: Nhay chudt vao biéu twong tdi wu céu tric 3D | 'y (3D Optimization) & phia
trén, gan gilra bén phai man hinh ChemSketch.

Buéc 3: Nhay chudt vao céng cu 2-Copy to 3D & goc dudi, bén trai man hinh. Khi dé
cau truc khéng gian ba chiéu clia cac phan tir C,Hg va H,SO, xuét hién trong man hinh
3D Viewer (Hinh 9.5a,b).

& ACD/3D Viewer (Freeware) - [nonamelb.s3d) [:}
File Edit Yiew Tools Options ACD/Labs Help

IR ELEY L

. HOMAMEDE.S3D CgHs

_—
1-ChemSkeich 2-Coowv to ChemSk | 3-3D View | 4-30 Ootimization

T ACD/ID Viewer (Freeware) - [nenamed5.s3d]
File Edit Yiew Jools Options ACD/Labs Help

SEE 9 o [V D W& < e

. NOMNAMERS 53D Hz045

1-ChemSketch 2-Copy to ChemSk | 3-30 View 4-3D Opfimization

Hinh 9.5. Céu truc 3D cua c4c phén tir
a) C,Hg b) H,SO, dugc hién thj trong giao dién 3D Viewer



Chua y:
Giai thich mét sé biéu twong trén thanh cong cu cla giao dién 3D Viewer:
— 2% P 9% yoay hoic di chuyén céu tric.

— < »%(Balls and Sticks va Spacefill): biéu dién cAu tric 3D & dang qué cau — que néi
hoac ¢ dang mé hinh dac.

— =24\ JF (Bond Length, Bond Angle va Torsion Angle): hién thj cac tham sé cAu truc
nhu @6 dai lién két, goc lién két va goc nhi dién (Xem Hinh 9.6).
v N

Ble Edt Yww Jook QOptioms ACDAsks Help

SHE 9 - (AP SRR N Immm P (AR

(% Bond Lengen X
it Biored Length (45, C [ 11094
b ahop: 1109 — |

B bt Prvirs

=] o [

NOMANEDG 330 CgHy | Distence COERH {51 114 Select 1 glom

. 1-ChemSketch 2-Copy 1o ChemSk 3-20 View 4-3D Optimization

%
Be R Yew quh__':nﬁum ACDALsh: Help
SHE 2 (AP XM S Ak

™

¥ Bond angle x
irvind Bord Angle H 5, € 1 € I 30049 g
Mow ek 100.48 = Deg

EA] it Preves:

el ]| ot ||

MONANEIE FI0 CrMe | osad Anpg C (300 (1M (Gi=1 00 45 Doy 5al:3 3 stom
. 1-ChemSkeich 2-Copy o ChemSk | 3-30 View | 4-3D Optimization

File [Edit View Joslks Options ACDfAab: Help

SEM 9 (VDR XK FN =AY
™

B Tonion dngle h’ =
ritlal Torson &ngle (4 5. C 1. C L M Bl LN.07I0eg
By ek 120073 +  Deg

[ trmiaeent Erivasem

D 5] o

. NOMAMEQS 530 CoMa | Tomseon dsgie H (5C (10 (20H @=120 0T Doy Selact 3 stoms:
1-ChemSkeich F-Copy o ChemSk  3-30 Vew  4-30 Oplimization

Hinh 9.6. Cach hién thj céc tham sé cdu tric cua phan tir C,Hg,
a) B0 dai lién két C—H; b) Gée lién két HCC; ¢) Mot goc nhj dién HCCH.
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&

5. V& cong thirc ciu tao trong giao dién ChemSketch, hién thi cau tric va cac tham sb ciu
trac trong 3D View caa cac phan tir CH,4, NH5, H,0.

«I»CHEN HINH ANH VAO FILE WORD, POWERPOINT

a)

b)

Cé thé sao chép cac cong thirc cau tao, cong thirc Lewis d& vé hodc céc cau tric phéan
tlr da hien thi bang 3D View vao cac wng dung khac nhw file Word hoac PowerPoint
dwéi dang c6 thé chinh sira hodc dwéi dang hinh anh tinh.

. Sao chép dwéi dang c6 thé chinh sira

Khi sao chép dwéi dang mét céng thire (hodc md hinh) phan tl c6 thé chinh stra nghia
la sau khi sao chép c6 thé thyre hién chinh stra hinh anh d6 bang link true tiép. Sau khi
chinh stra va lwu, cac thay déi sé dworc lwu lai trong (rng dung noi da dan hinh anh.

Hoat déng 5: Sao chep cdng thirc hoac mé hinh phan tir sang file Word hoac
PowerPoint dwdi dang co thé chinh sira.

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

Budc 1. Chon cong thirc hodc mo hinh da vé: nhan té hop phim (Ctrl + A).

Budc 2. Chon léenh Edit — Copy.

Bwéc 3. Trong (rng dung phan mém khac (Word hodc PowerPoint), nhan t6 hop phim
Ctrl + V dé dan mé hinh vao moét tép dang mé (Hinh 9.7b).

L ACD/ID Viewer (Ereeware) - [nonamed s3d]
Eile _i_dL_ View Tools Options ACD/labs Help
3 Undo Al BkSp ﬂ;ﬁ‘kﬂ XHH“:EH
Bedo  Shift-AR-BikSp |
]
| fm't culC

Dl

Select All
Clear Selection
Irvcert Selection

| Manipulste Selected

NOMAMEDDI SID CaMa
. 1-ChemSketch 2-Copy to ChemSk | 3-3D View | 4-3D Oplimization .

Hinh 9.7.
a) Thao tac copy céu tric phén tcr C,Hg trong giao dién 3D View;
b) C4u truc phén tcr C,Hg duoc sao chep sang file Word
Chinh swa céng thiec hodac mé hinh phan t da dan
Céch tién hanh:

Buwdc 1. Trong trng dung Word hoac PowerPoint, nhay dup chuét vao hinh anh. Céng
thire (hoac mé hinh) dwoc mé trong giao dién Chemsketch (hoac 3D View).



-

Buwdc 2. Chinh sira mé hinh.

Bwoc 3. Sau khi stra xong, chon |énh File — Exit. Cong thirc méi stra sé dwoc cap
nhat trén (rng dung ma md hinh dwoc dan.

2. Sao chép dwéi dang hinh anh tinh

-

Khi sao chép cong thirc hoac mo hinh phan t&r dwdi dang tép bitmap hoac tép meta
(Windows Metafile) vao cac (rng dung khac, cac tép nay sé tré thanh hinh anh tinh va
khong thé sira ddi. Cac tép bitmap va windows metafile thwéng cé kich thwéc tép nhé
hon mé hinh céu tric phan tl & dang c6 thé chinh stra nhw trén.

OHngt déng 6: Sao chép cong thirc hodc moé hinh phan t&r sang file Word hoac

PowerPoint dwéi dang hinh anh tinh.

Céch tién hanh:
Buéc 1. Chon mé hinh.
Buwoc 2. Chon Iénh Edit — Copy.

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

Hinh 9.8. Anh céu tric phén tir C,Hg dang Bitmap

EMPAHOC

Cach vé moét céng thirc cau tao, céng thirc Lewis ctia mét sé chéat vé co va hiru co.
Chén dwoc hinh anh da vé vao file Word hoac PowerPoint.

EM CO THE

S{r dung phan mém dé biéu dién ciu tao ctia mét sé chét, tir d6 hiéu dwoc méi lién
hé gilra cau tao va tinh chat cua chét.
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THUC HANH THI NGHIEM
HOAHOCAO

MUC TIEU

Thuwe hién dwoc cac thi nghiém ao theo ndi dung dwec cho trwde tir
giao vién. Phan tich va li gidi dwoc két qua thi nghiém ao.

»
t Lam thé nao thyrc hién dugc céc thi nghiém hoa hoc do trén may tinh? ]

@) o piu

Hién nay cé6 mét sé phan mém dé mé phong thi nghiém hoa hoc 4o nhw Portable
Virtual Chemistry Lab hay ChemLab, Yenka,... Trong bai hoc nay, phan mém Yenka(*)
dwoc str dung mang tinh chéat vi du.

Khi khéi dong phan mém, giao dién ctia phan mém Yenka xuat hién (Hinh 10.1).
I’ ¥onika - unstied - =] X

_!J Yenka - untited

wiew | adit | reload | lass <

% Exit Yenka | Home Licence: Tlegal to use at School (change)

Hinh 10.1. Giao dién cia phdn mém Yenka

Trén ctra sb c6 nhirng thé sau:

—~ New: str dung kho chira cac hoa chét va dung cu thi nghiém ctia phdn mém Yenka dé
tao nhirng mé phéng thi nghiém mai.

— Open-local: kho chira cac mé phéng thi nghiém theo chii dé c6 san trong phan mém.

(" Ngudn: https./venka.com/en/Free teacher home licences/
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Tuy vao muc dich @& chon mét trong cac céng cu nay. O muc Il s& hwéng dan cac em
cach thyc hién mo phéng theo chii dé c6 san trong phan mém bang thé Open-local va
cach tuw thiét ké mé phong mét thi nghiém bang thé New.

D) MO PHONG THI NGHIEM HOA HOC
1. DUng thi nghiém dwoc thiét ké san

Thé Open-local la mét kho chira cac thi nghiém da dwoc mé phéng. Cac thi nghiém
nay dwoc sap xép theo cac chu de. Nhay chubt vao (change) dé thay doi chu deé.

N&i dung clia cac chi dé hoa vé co cu thé nhw sau:

- Content
Yenka Inorganic Chemistry
# [ Getting Started Bat dau, gi6i thiéu cac thao tac thi nghiém
® [] Classifying Materials ———  Phén loai vét liéu
El_i- L Equations and Amounts Phuwong trinh hoa hoc va luong chét
@ [ Reaction Rates Téc d6 phan tng
@ [ water and Solutions ———— Nuwoc va dung dich
@ | Energy Né&ng luong
@ [ Rocks and Metals D4 va céc kim loai
® [ | Acids, Bases and Salts Céc acid, base va mubi
@ || The Periodic Table Béng tuéin hoan céc nguyén tb hoé hoc
@ (] Identifying Substances Xac dinh chét

Hoat déng 1: S dung thé Open-local d& mé phdng thi nghiém do téc d6 phan
wng: 2HCl(ag)+ CaCO5(s) —— CaCly(aq) + CO5(g) + HO() (1).

Céach tién hanh:

« Buwdc 1. Nhay chudt vao thé Open-local, chon Reaction Rates.

+ Buéc 2. Nhay chudt vao Definition of reaction rate (Binh nghia téc d6 phan (rng) (Hinh
10.2a). Mét mé phong da duoc thiét ké xuat hién & man hinh bén phai.

« Buwdc 3. Nhay chudt trai vao dong chir chi hoa chat Calcium carbonate roi kéo tha vao
6ng nghiém (Test tube), sau dé kéo tha hoa chat Hydrochloric acid vao éng nghiém.



« Buwéc 4. Nhay chuét vao nat Pause & goc dudi bén phai clia man hinh mé phéng dé thuc
hién mé phong. Sau khoang 20 giay trén truc thdi gian mé phong, nhay chuét lai vao nut
Pause dé dirng mé phong. Khi do trén bang gidy ké 6 & man hinh mé phéng xuét hién
dwéng cong mau do biéu dién thé tich khi CO, thu dwoc theo théi gian (Hinh 10.2b).

Definition of reaction rate

Budce 3: Nhay Bang hién thi Két
Yenk i h i . =
enka Inorganic Chemistry chm)t;fa cdc Xidlanh Go thé tich khf qua (thé tich CO,
# || Getting Started N i  theo thoi gian)
T 9 vdo éng nghiém o , = §
# | Classifying Materials l — /e
| ]
+ Equations and Amounts & [ e " o zn
= [ Reaction Rates ..r_,. Calcium carbonate =\ =
{a Catalysts and rate “1 | - |
{A Concentration and rate mie———t——+—————— |
1 n_'_|_|_|_|_|_|_|_|_|_$_|_|_|_|_|_|_.|_.|_|_|_gl_l_|_]

" Definition of reaction rate

ﬁ Gunpowder and explosions

{-. Measuring reaction rate
lri Surface area and rate
|8 Temperature and rate

Ong nghiém

P *  Thoi gian
= mé phdng

h

In this kit you will learn how to calculate the ¢ BUOC 4° Nhay chudt

product formed

the reaction.

vao nit Pause dé —l-o
thure hién mé phéng
hodc dimg lai. o)

Hinh 10.2. Céc bu6éc mé phdng céc thi nghiém vé do téc ds phén tmg

&

1. Hay tinh tdc do trung binh ctia phan trng (1) trong khoang théi gian tir 0 dén 20 gidy theo
thé tich CO.,.

Hoat déng 2: St dung thé Open-local d& mé phdng thi nghiém vé anh hudng cla
néng d6 acid HCI dén téc dé phan (rng

2HCI(aq) + CaCO5(s) —— CaCly(aq) +CO»(g) + H-O())

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

« Buwdc 2. Nhay chubt vao Concentration and rate (anh hwdng clia ndng dé Ién téc do
phan (rng). Mét mé phong da duoc thiét ké xuat hién & man hinh bén phai.

» Budc 3. Nhay chuét vao céc qué bong cé mau khac nhau, kéo tha vao cudi 6ng dan
khi & cac ong nghiém cé néng d6 khac nhau (Hinh 10.3a).

+ Buwodc 4. Nhay chudt vao nut Pause dé thuwc hién mé phong. Sau khoang 9 gidy nhay
chuét lai vao nut Pause dé dirng mé phong (Hinh 10.3b).



Concentration and rate

Cédc qua Budc 3. Nhady chudt vao cdc qua bong
bﬁ}méu mau tha Ian luot vao day.

15M 2M

In this kit you will learm s the mt-!;: cf-n reaction.

o Céc éng nghiém dung hod o
chét ¢é néng do khéc nhau.

Concentration and rate

o
o

Quan sét sir thay doi kich thuréc cia céc qua béng

<

Hinh 10.3. Céc budc mé phdong thi nghiém vé anh hudng ctia néng dé 1én tée dé phan tng

&,

. Khi khi thoat ra, cac qua béng to dan 1&n. Hay quan sat téc d6 ting dan kich thwée cla

cac qua bong va cho biét toc d6 thoat khi CO, & dng nghiém nao nhanh nhat, & dng
nghiém nao cham nhat? Néng d anh hwéng nhw thé nao dén téc a6 phan rng?

Str dung thé Open-local dé mé phéng céac thi nghiém sau:

Thi nghiém &nh hwéng clia nhiét Ao dén téc do cla phan (ng (gitta CaCO4(s) va
HCl(aqg)).

Thi nghiém anh hwéng cida chét xtic tdc MnO, dén téc d6 phan (rng phan huy H,0,(aq).
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2. Tw thiét ké mé phong mét thi nghiém

DPé thiét ké mot mé phdng thi nghiém hoa hoc véi phan mém Yenka, céc hoda chat
(Chemicals) va thiet bi, dung cu thi nghiém (Equipments) sé duoc lay trong thé New
(Hinh 10.4).

Inorganic Chemistry change X |

i~
Chemicals
Metals
Powders & Liquids
Lumps
Acids
Alkahs
Oxides
Haldes
Sulfides ] -
Carbonates ! Inorganic Chemistry change *
Nitrates Chemicals
Sulfates "~ Equipment
¢ Miscellaneous Salts Apparatus
Powders Meters and probes
Solutions L Safety signs
I Miscellaneous | Stoppers
Lumps : Glassware
Powders ; Inchcators
Liquids & Solutions -4 i __ Presentation p

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

« Chemical (Hoé chéat)

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

Céch chon hoa chat: M& kho hoa chat, nhay chudt vao biéu twong hoa chat can lay,
kéo ra vung thuc hién thi nghiém.

« Thiét bi, dung cu thi nghiém (Equipment, Glassware)
Kho thiét bi, dung cu thi nghiém bao gébm day 4l cac thiét bi, dung cu thi nghiém hoa
hoc théng dung dung trong cac nha trwong pho théng (Hinh 10.4b).

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



Hoat déng 3: S& dung thé New dé mé phong thi nghiém copper tac dung véi dung
dich nitric acid.

Cach tién hanh:
« Buwoc 1. Nhay chudt vao thé New, chon hoa chat (Chemicals).

Nhay chudt vao Chemicals — Metals — Lumps — Copper, keo tha sang man hinh
m& phdong. Pé chon nitric acid, nhay chudt vao Chemical — Acids. Nhay chudt vao
Nitric acid, kéo tha sang man hinh mé phong (Hinh 10.5).

Inorganic Chemistry change X
Powders & Liquids A

Lumps :
d Potassium
d Sodium

J Lithium

L]
# Magnesium ribbon

2 Aluminium ||

o Zinc

0 Iron | ~

6 Lead

a p— . HNO3
&) silver 1M

0 Gold 50 cm’
O Platinum

> G =

Acids

Sulfuric acid

Hydrochloric acid
. Nitnc acid

Phosphonc acid

M
4

. Ethanoic acid

Hinh 10.5. Chon hod chét copper va nitric acid

« Buwéc 2. Chon thiét bi, dung cu.

Nhay chudt vao cong cu Glassware — Standard, sau 6 nhay chudt vao Beaker 100 mL
(coc thuy tinh 100 mL), kéo va tha sang man hinh mé phéng (Hinh 10.6a).

+ Buwoéc 3. M6 phdng phan (rng.

Nhay chudt vao copper, keo tha vao cbc thuy tinh; nhay chuét vao binh nitric acid, kéo
tha vao coc thuy tinh (Hinh 10.6b).
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ittt HNO3; -
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e
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b
HNO !
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Hinh 10.6. Thiét ké moé phéng thi nghiém copper tac dung véi acid nitric
a) Chon hod chét, thiét bj, dung cu ; b) M6 phéng phan ting

@ 4. Néu hién twong va viét phirong trinh hod hoc ctia phan ting gira copper va nitric acid.

EM PA HOC

Cach thuwe hién mét sé thi nghiém hoa hoc o, phan tich va li gidi dwoc cac thi
nghiém doé.

EMCO THE

Str dung phan meém dé mé phéng mét so thi nghiém hoa hoc do. So sanh wu diém
va nhwoc diém cua 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 todn bang phwong phap ban kinh nghiém (nhap file dau vao, chon
phwong phap tinh, thwe hién tinh toan, lwu két qua).

+ Sir dung dwoc két qua tinh toan dé thay dwoc hinh hoc phan tir, xu hwéng thay do6i d dai, goc
lién két va nang lwong phan tir trong day cac chat (cung nhém, chu ki, day dong dang,...).

L
Khong dung médy méc thi nghiém, bdng may tinh lam thé nao dé giéi thich mbi quan hé gira
[ cau tao phan tw va tinh chat caa chat?

3 ¥4
@) Mo pAv
Trwdc day, hoa hoc chi thuén tuy la khoa hoc thyc nghiém nhwng hién nay, hoa hoc
tinh toan ngay cang phat ;rién va co vai tré quan trong khi nghién ctru cac hé phure tap,
cac phan (rng xay ra ¢ dieu kién phan (rng khac nghiét hoac khi can tim hiéu phan (rng
cua cac chat & cap dé phan tu,...
Hoa hoc tinh toan st dung moét s6 phwong phap tinh dya trén hai co so:
Co hoc phén ti: Ap dung cac dinh luat vat li cd dién mo ta Fhuyén dong cua hat nhan
cac nguyén tr trong phan tir ma khéng can xem xét chuyen déng va vai trd cua cac
electron. Vi du phuwong phap MM2,...
Co hoc luong tir: Dua vao phwong trinh Schrédinger dé md ta phan tor dwa trén suw
chuyén dong cua electron. Vi du: phwong phép ab initio, phwong phap phiém ham mat
d@é (DFT), phwong phap ban kinh nghiém,... Trong dé phwong phap ban kinh nghiém |a
sw don gian hoa cta phwong phap ab initio, str dung cac hiéu chinh theo kinh nghiém.
Trong bai hoc nay, phan mém MOPAC() sé& giéi thiéu mang tinh vi du. Phuwong phap
sir dung la phuwong phap ban kinh nghiém, vi du phwong phap AM1, dé giam khoi
lwong tinh toan.
Phan mém MOPAC cé thé dwoc tai vé va cai dit nhu sau:

- bi ﬂér] website http://openmopac.net/Download_MOPAC_Executable_Step2.html, tai
ve phan mém MOPAC. Lwu va giai nén thw muc phan mém vao may tinh, vi du “D:\
Phanmem\MOPAC2016".

Cach khéi chay phan mém MOPAC (Windows-10)

« Buwéc 1. Nhay chudt 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.

+ Buwéc 3. Nhay chudt trai vao More apps. Bo chon Always use this app to open .mop
files.

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

+ Budc 5. Bi dén D:\Phanmem\MOPAC2016, nhay chudt trai vao MOPAC2016.exe.
“MOPAC2016.exe” xuét hién trong hdp thoai File name. Chon Open.

(") Nguén: http://openmopac.net/Download MOPAC _Executable Step2.html.
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(D) 761 UU HOA CAU TROC HINH HOC VA TiNH NHIET TAO THANH CUA
MOT CAU TRUC PHAN TU BANG PHUONG PHAP BAN KINH NGHIEM

1. Tao file di¥ liéu
Tép dir liéu MOPAC thwéng gém:
— M6t dong tir khoa.
— Hai dong van ban do nguw¢i dung xac dinh.

— Ma trén Z mé ta phan tr. Sau ma tran Z phai c6 mét dong tréng hodc mét dong sé 0.
Hoat déng 1: Tao file di¥ liéu dé t6i wu hoa cau truc clia phan t& H,0.

Céch tién hanh:
« Buwdc 1. Sir dung Notepad hodc Wordpad tao file di liéu. File dir liéu dé téi wu hoa cu
tric cua phan tir va tinh nhiét hinh thanh cua phan tir H,O ¢b ndi dung nhw sau:
AM1 OPT ENPART
Water
Example of geometry optimization
O 000 000 00O
H0971 000 000 100
H097 110451 000 12020

Trong do:
— T khoa AM1 1a dé st dung phwong phap ban kinh nghiém AM1.

— Tw khoa OPT la dé téi wu hoa céu trac hinh hoc. Tir khoa ENPART la dé tinh nang
lwong phan tr.

— Céu tric hinh hoc clia phan tir H,0 & file dir liéu nay dwoc hiéu nhw sau: Nguyén tir
thir nhat la oxygen (O1) dwoc mé ta & hang thir nhat. Nguyén tir thir 2 1a hydrogen
(H(2)) dwgec mé ta & hang thir hai, H(2) lién ket voi O(1) bang lién két c6 db dai 0,97 A.
Nguyén tlr th(r 3 la hydrogen (H(3)) dwoc mo ta & hang thir ba, H(3) lién két vai O(1)
bang lién két c6 d6 dai 0,97 A. Géc H(3)O(1)H(2) = 104,59,

— 86 0 ding sau méi gia tri d6 dai lién két hay goc lién két cé nghia 1a d6 dai lién két hay
géc lién két nay dwoc gitr ¢ dinh.

— S6 1 dirng sau méi gia tri A dai lién két hay géc lién két co nghia 1a 3o dai lién két hay
goc lién két nay sé duorc toi wu.

« Budrc 2. Luu file div liéu vao thu muc “D:\ Nguyen_Van_AWOPAC_Working”. Kiéu file
la “.txt”. Vi du: “H20_AM1.txt” — Dong file vira soan thao “H20 _AM1.txt".

2. Tinh nhiét tao thanh cta phan tir bing phwong phéap ban kinh nghiém

Hoat déng 2: Toi wu hoa céau truc cta phan tr H,O bang phwong phap ban
kinh nghiém.



Céach tién hanh:

« Buédc 1. Ddi file dir liéu da tao (& hoat ddéng 1) sang dang dudi “.mop”, vi du: “H20
_AM1.mop”. Vao thw muc “D:\Nguyen_Van_A\WOPAC_Working”, nhay chudt phai,
chon Rename réi thay dudi “.txt” thanh dudi “.mop”.

+ Budc 2. Nhay chuét phai vao file “H20_AM1.mop”

Chon Open with — MOPAC2016.exe.

Lac nay file di liéu “H20_AM1.mop” dwoc 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”.

(II) cAcH BOC FILE KET QUA VA SU DUNG KET QUA

1. Cach doc file két qua
File két qua thu duorc tlr Hoat ddng 2 c6 cac théng tin vé nhiét tao thanh, nang lwong
phan tir, A6 dai lién ket, goc lién ket cua phan tr H,O sau khi toi wu theo phwong phap
ban kinh nghiém AM1.

Hoat déng 3: Poc file két qua va s dung két qua tinh téi wu hoa céu tric cla
phan tir, tinh nhiét tao thanh va nang lvong phan tur cua H,0.

Céch tién hanh:
Nhay chudt phai vao file “H20 _AM1.out”, chon Open with Wordpad.
Poan van ban dau cua file nhu sau:

£ g dedededede S e R ool Sl R el Sl il il b el e delele b de b deol R el e el b il il e el b e el e ek

** Site#t: 36579 For non-commercial use only Version 21.125W **
** Cite this program as: MOPAC2016, Version: 21.125W, James J. P Stewart, ™*
** Stewart Computational Chemistry, web: HTTP.//OpenMORPAC.net. Days left: 361**

Fefed dede e e de b fede o e A e e o e e e i e o e e e o el O A e e e e e e e e e e e o el i e e e e e e sl e e o o e e o e o e e e e e e el e e e

* MOPAC2016 >

Tt de e et e e e e e e e e e e e o e ok e el e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e de e e e e de e e e e e e e e dede e e e e e e 1Y

DPoan van ban két thuc file “H20_AM1.out” nhw sau:

i e e oy ke ol ol e e e o ol ok e ol o o e e ke ke o

*JOB ENDED NORMALLY *
TOTAL JOB TIME: 0.75 SECONDS

== MOPAC DONE =="
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Gia tri nhiét tao thanh ctia phan t&r 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 qung so voi gia tri thwe nghiém. Theo thuwc nghiém, nhiét tao thanh
cua phan tlr H,O(thé hoi) 1a —241,826 kJ/mol.

Gia tri nang lwong phan tir ctia H,O (thé hoi), ki hiéu 1a ETOT (EONE + ETWO) & file
“H20_AM1.out”

ETOT (EONE + ETWO) -348.5632 EV

Hoat dong 4: Xac dinh d6 dai lién két va géc lién ket trong file két qua tinh toi wu
hoa cau tric cua H,0.

Céch tién hanh:
Nhay chuét phai vao file “H20O _AM1.out”, chon open with Wordpad, di dén doan van
ban sau:

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

(N NA:I NB:NA:| NC:NB:NA:I NA NB NC
1 O 0.00000000 0.0000000 00000000 O O O
2 H 0.96127310 * 0.0000000 00000000 1 O O
3 H 0.96127244 * 103.5266356 * 0.0000000 1 2 O

Poan van ban nay cho thay dd dai lién két (bond length) va géc lién két (bond angle)
cta phan tir H,0.

&

1. X4c dinh d6 dai lién két O—H va géc lién két HOH trong phan tir nwdre, tinh ti wu dwoc
theo phwrong phap AM1. Hay so sanh chang véi gia tri thwe nghiém dé dai lién két O-H

(0,97 A) va géc lién két HOH (104,50).

2. Sir dung file két qua dé hién thi hinh hoc phan tir

Twr két qua téi wu hod céu tric bang phan mém MOPAC, stir dung mét sé6 phan mém
nhw Chem3D, Avogadro,... dé hién thi cau tric hinh hoc phan tlr. Phan mém Avogadro
sé duoc gioi thieu mang tinh chat vi du.

Cach tai va cai dit phan mém Avogadro: Di dén website https:/avogadro.cc/news/
avogadro-1-2-0-released/, tai vé va Iwu file cai dat cia phan mém Avogadro vao may
tinh, vi du “D:/Phan mem/Avogadro-1.2.0n-win32.exe”.

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

Hoat déng 5: S dung két qua tinh t6i wu hoa céu truc dé thady dwoc cau tric hinh
hoc ctia phan t& H,0.



Cach tién hanh:
Buéc 1. M& phan mém Avogadro. Chon Iénh File — New — Display Settings (Cai
dat hién thi) — Display Types (Kiéu hién thi) — Ball and Stick (Oua cau va que noi).

Sau do chon lénh Build — Cartesian Edl;l:ﬂl"(Hlnh 11.1a), mét clra sé xuét hién cho
phép dan toa dé Descartes cua phan tir dé hién thi cau truc.

Budc 2. Mé file két qua tinh “H20_AM1.out” thu dwoc & 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"

n untitled.cml” - Avogadro
File Edit WView Build Select Extensions Crystallography  Settings Help

Buwoc 3. Copy cac dong

toa d6 Descartes nay ONew kel Opes sian Editor.. 24 8KD ¢ i o [ |[paerseing.]
dan sang vi tri mo ta - owees i i
toa d6 Descartes tvONg  Gifusa  sumsepiers.
tng o cra sO Cartesian 5o Remove Hydrogens
Editor cia giao dién  Pree 0w -
Avogadro. Nhay chudt — & 115 o oo®
Super Cell Builder...

vao Apply r6i Nhdy Va0  pvien roemsms
giao diénAvogadro, hinh e (atomsod =

anh cau tric hinh hoc T——
phan t&r H,O xult hién | sssceeormes
trén man hinh Avogadro

(Hinh 11.1b).

~

© New b Open Hm 9 close Q-“ ."‘*EQ ‘ 3 ! D mmﬂ]mmn-]

[esplay Types &
View 1
(0] Aes ~ | :
=] Ball and Stick Ly & Canesian Editer 7 4
[] Cantoon >~
[ Dipale > Serthy | (None) -
- .
g g .y N O  0.0000000000 0.0000000000  0.0000000000
H 09613149170 0. 0000000000 0 000000000
= oL H  -0.2249914660 09345706990  0.0000000000
Selection Sattings Fx
Selection Mode:  AtomBond -
| goms - Xz - Bl ] &l B [ |
Add Center of Atoms
Add Center of Mass

G‘-

Hinh 11.1. Céch hién thi c4u tric caa phéan tir H,O trong Avogadro
tr két qua tinh téi wu cdu trac hinh hoc str dung phdn mém MOPAC
a) Céch hién thi bang toa dé Descartes;

b) Céch dén toa d6 vao bang toa db Descartes dé hién thi cau truc.
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Cac budc hién thi cac tham & usitied.em - Avogadro

sb cau tric: File

« Hién thi d6 dai céc lién két
ChonlénhView — Properties

Edit View Build Select Extensions
O New " New View
Display Types Duplicate View

. —_— Detach View
— Bond Properties. % :;lﬁm T e
Mét bang so liéu @6 dai cla L] oo
cac lién két xuat hién & man ] Dipole 3. Align View To Axes
hinh (Hinh 11.2a). 5 Hydog F3 FollScrumm Mode -

« Hién thi goc cac lién két

Add Reset Display Types

% Set Background Color...

ChonlénhView — Properties Selection Sett

— Angle Properties.

M6t bang sé liéu cac goc lién
két xuat hién & man hinh, ndi
tiép phia dwoi cia do dai lién
két (Hinh 11.2b).

Projection b

Debug Information
‘¥ Use Quick Render
All Molecules in File...
Crystal View Options...

Crystallography Settings Help

I+ kDS

ew 1l

Molecule Properties...
Atom Properties...

Angle Properties... |
Torsion Properties...
Conformer Properties...

ONew LdOpen ffSave OCose Eiout  # 4 I8 § kD § Ll o [foolsettngs...|[Dsplay Settngs...|

— == =T
[ Asxes oA
1 Ball and Stick >
[] Cartoon ~ A ,
B E::l‘ ~ Type Start Atom End Atom Bond Order Rotatable Length (A)
£ Hydrogen Bond oV Bond 1 O-H 0 H1 1 Ne 0.961315
A | Dulcate Remove Bond2  Q-H 0 H2 1 No 0.961272
Selection Settngs & x
Selection Mode: Atom/Bond v
' Add Center of Atoms
Add Center of Mass & Angle Properties ? X
T;rpe _______ Start Atom Vertex End Atom Angle (%)
Angle 1 | HOH | HI 0 H2 103.5360

Hinh 11.2. Hién thj do dai lién két (a) va goc lién két (b) ctia phan tir H,0
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Chu y: Ngoai viéc hién thi duoc ciu tric phan tir tir toa do Descartes va hién thi dwoc
cac tham sé céu truc, phan mém Avogadro con cho phép tao cac file dau vao cho cac
phép tinh ban kinh nghiém nhw AM1. Vi du: Tao file dau vao cho phép tinh ban kinh
nghiém AM1 cho phan t& CHy;:

Buwéc 1; V& céu tric phan tir CH,4. O phia tréi giao dién phdn mém Avogadro, chon Draw
Settings — Element, chon nguyén t6 carbon. Nhay chudt vao man hinh Avogadro,
cau trac phan tir CH, dwoc hién thi.

Buwéc 2: Chon Extensions — MOPAC (Hinh 11.3a), ctra s6 MOPAC input xuét hién
(Hinh 11.3b) — Khai bao tén (Title), n6i dung cua phép tinh (Calculation) va phwong
phap tinh (Method) (Hinh 11.3b) — Nhay chudt vao Generate. Phan mém sé tao mét
file dau vao cho phép tinh AM1 c6 dudi “.mop”, vi du CH4_AM1.mop. Lwu file nay vao
thw muc D: \Nguyen_Van_A\MOPAC_working\ va thuc hién phép tinh nhu dwoc mé ta
¢ muc I1.2.

A untitled.erni® - Avogadie
File Edit WYeew Busld Select Extensions Crystallography Settings Help

Chew bedOpen fdSeve T Amimation.. E oo o |Tool Settngs... |Dsplay Settngs... |
Disploy Types Optimize Geometry  Cirle Alte O
(O fcxes Moleculer Mechanics v
B Ball and Stick
[] cartoen GAMESS k
[ pipele Abinit,..
E ::g::ngen Bond e
— GAMESS-UK...
 Add Duphkcate Re Gaussian...
MOLPRO...
D Satbings MOBAC. E}
Bement: Carbon (6] - NWChem...
Send Order: [ = PSM..
B Adnst Hydrogans O-Chem..
LAKMPS._.
Molecular Drbitals...
Orca ¥
Qram ’
GLSL Shaders...
Spectra._.
Create Surdaces..

# MOPAC Input ? X

Title: CH4_AM1

Calculation: Geometry Optimization ~ Method: AM1 v

Charge: 0 = Multiplicity: Singlet ~
Format: Cartesian v b
Show Preview

Reset Use Form Generate... Close

Hinh 11.3. Céc budc tao file d4u vao cho phép tinh
bén kinh nghiém AM1 dung phan mém Avogadro.
a) Pi dén Extension — MOPAC; b) Céc khai bdo dé tao file dau vao cho phép tinh.
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=" 2. Tao file di¥ liéu va thwc hién phép tinh ti wu hoa ciu trac cia phan ti, tinh nhiét hinh
thanh va nang lwong phéan ttr cia NH5, CH,.

Huwéng dén:

File di¥ liéu dé t6i wu hoé cAu tric, tinh nhiét hinh thanh va néng lwong phan tir cia NH;
bang phan mém MOPAC c¢6 néi dung nhw sau:

AM1 OPT ENPART

NH3

Geometry Optimization

H 000 000 000

N1.011 000 000 100
H1.011 107.01 000 210

H1011 107.01 120.01 231

Trong d6 120.0 14 gia trj géc nhj dién caa hai mat phang: H@)N(2)H(3) va N(2)H(3)H(1).
Céch tién hanh: thyc hién theo cac bwéc nhu & Hoat déng 1, Hoat déng 2 va Hoat déng 3,
& cac muc I, 111

3. St dung két qua tinh tdi wu hoa cdu tric dé thay dwoc ciu trac hinh hoc, hién thi dwoc
céc tham s6 céu trac ctia phén tir NH,, CH,. Tir d6 thdy dwoc xu hweéng bién ddi d dai
lién két H=X va goc lién két HXH (X la O, N, C).

Huwdng dan: Thue hién theo cac bwéc nhw & Hoat ddng 4, Hoat dong 5, muc 1l

EM DA HOC

T6i wu cau truc hinh hoc, tinh nhiét tao thanh va nang lwong phan tir cia moét chat
bang cach s dung phwong phap ban kinh nghiém. St dung duwoc két qua tinh
toan dé hién thi dwoc hinh hoc phan tlr va cac tham sé céu tric nhw d6 dai, géc
lién két.

EM CO THE

St dung két qua tinh toan dé thay dwoc xu hwdng thay ddi dé dai lién két, goc lién
két, nang lwong phan tlr trong day chat, vi du CH4, NH5, H,O phu hop véi dinh luét
tuan hoan.




GIAI THICH MOT SO THUAT NGU
DUNG TRONG SACH

piém chép chay: nhiét dé thdp nhat & ap suét khi quyén ma hoi

chét chay bbc chay khi gép ngudn Itra nhung sau dé tat ngay. 4
Entropy: thwdc do mire dd hén loan (mét trat tw) cia hé chira s ”
lwong I&n hat nhw nguyén tér, phan t& hodc ion.

Lai hoé orbital: cac orbital cé ndng Iwong gan nhau cé thé “té hop’ 5
v@i nhau tao thanh cac orbital méi — orbital lai hoa.

Nang luong hoat hod: n&ng lwong toi thiéu ma céc chat phan (ng i8
can c6 dé phan rng hoa hoc cé thé xay ra.

N&ng luong tu do Gibbs: Bién thién nang lwong tu do Gibbs clia phan P
trng cho phép dy doan chiéu hwdng ty dién bién cla phan tng.

Nhiét dé ngon Iira: nhiét do cao nhat tao ra bdi phan (rng dét chay 35
chét chay & ap suét khi quyén.

Nhiét d6 ty béc chay: nhiét d6 thap nhat & dp suat khi quyén ma -
chét chay tw bdc chay ma khéng can tiép xuc v&i nguén Itra.

Phéng xa: qua trinh phan ra hat nhan doéng th&i phat ra cac hat «, 14
B, v

Trang thai can bang: trang thai cua phan trng ma tai dé cir bao nhiéu

phan tir chat phan (rng mat di thi cé bay nhiéu phan tlr chat phéan | 26

trng duoc tao thanh.
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