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KHAI QUAT VE NGUYEN TU

§1. Nguyén tor

Sét, déng, thuy ngan, 0xy, hydro... 1a nhimg nguyén t6 hod hoc.

Khdi niém nguyén td hod hoc da duge Roberl Boyle (Ro bdc BO} 10 1627 — 1691,
ngudi Anh) dua ra tir giita thé ki XVIL.

Theo Robert Boyle : Nguyén 16" hod hoc la nhitg chadteo sd, don gidn nhdt, khong thé
phdn tich thanh nhitng chdt khdc bdang phuong phap héa hoc™

Theo gia thuyét nguyén tir ctia Dalton (Dan-ton, ngudi Anh, 1807) thi nhitng nguyén
t6 hod hoc khong thé phan chia dugc dén vo cing tan’ma ciu tao bdi nhing hat nhod nhat
khong thé phan chia hon nita bang nhitng phuong phap hod hoc. Nhitng hat nay dugc goi la
nguyén ti. Nguyeén tir ciia nhitng nguyén 6 hod hoc khdc nhau thi ¢6 cau tao khdc nhau va
do d6 nhimg nguyén t6 hoa hoc khac nhau thied nhitng tinh chat khac nhau.

Nhu vay, nguyén ti la phdn tie nho nhdt cia mot nguyén 16" hod h@c con mang tinh

i

chdt hod hoc cua nguyén t6° dé.

Khai niém nguyeén tir thuc ra da duge néi-dén tir the ki thir V trude céng nguyén trong nhiing gia thuyét
gidi thich vé vii tru va vat chat.

Trong thai ki cé Hy-Lap, d6i 13p v6i nhimg hoc thuy€t duy tam thén bi, giai thich vii tru bang nhimg
luc lugng siéu tu nhién, phi vat chét, m§t.$6 nha triét hoc di c6 ging d tir co s& vat chat dé giai thich vii tru,
14y ban than gidi tu nhién d€ gidi thich tif nhién.

Mot s6 nha triét hoc ndy chlltruong thuyét nguyén thé vdt chdt. Theo quan di€ém cla nhimg nha triét
hoc nay thi moi bién déi trong v tru déu gidi thich bing su van dong vinh vién, su bién hod v6 ciing tan cla
nhimg nguyén thé vat chat.Nhitng nguyén thé vat chat nay |2 co s6 chia moi vat trong vii try. Theo Thalés (Ta-
1ét, the ki thir VI trudc congnguyén) thi nguyén thé vat chat d6 1a nudc, theo Anaxiéme (A-na-xi-em) thi [a
khong khi va theo Héraclite, (Hé-ra-co-lit) thi vii tru phat trién mot cach hop quy luat do su bung chdy va tat
di cha fita. Sang thé ki sau (th€ ki thi V trude cong nguyén) Empédocle (Em-pé-do-clo) lai dua ra thuyét 4
yéu t6. Theo Empédacle thi co s& vat chat khong phai 13 mot ma [a sy ong hop cla 4 yéu t§ déu tién khéc
nhau la : ddt, nudc, liwa va khong khi.

“ Trong s6 cdc nguyén t6 tim thay chi ¢ 88 nguyén 16 t6n tai trong tu nhién con nhitng nguyén t6 khic
duoc diéu ché nhén tao qua cdc phan dng hat nhan(4 nguyén t6 ¢6 s6 thit tv nho hon 6 thit tu clia uran va tat ca
cAc nguyén'td ¢ s& thit ty lon hon s thit tu cha uran). Uran la nguyén t8 6 so thi tu Idn nhat (Z = 92) duge tim
thdy trong tu nhién.



Céng trong thoi dai nay, v phia A-dong ciing 6 nhitmg thuyét twong t.

O fin-{)é. phéi Cha varric | = hon chif) ciing chil truong thuyét bén yeu (8 ; ddt, nuac, fit, va kidng khi)

8] Trung-Quéc, theo Vudng Sung (nhi triét hoc duy vat ¢ Trung Hoa) thi nguyén thé dau 1ién [a
nhimg vat chdt cuc nho ma éng eoi Hi khi” 160 tai rong e nhién dudi dang ngit hanh - kim, moc, iy, hod,
thé (kim khi, g6, muée, liia. d.it).

Khic v6i nhimg nha 361 hoe tén, quan niém rang nhig hién tuong muén mau mudn vé clla tu nhién
déu 1a sy thay hinh d&i dang cla mot hay mot <6 nguyén thé ndo dé, Leucippe (Lo-xip, thé ki thit, V trudc cong
nguyén) da dua ra thuyét nguven wrd3 gidi thich vii try, Hoc thuyét nay dugc Démocrite (Dé-mo-crit) phat trién
thém va dugc xay dung thanh mot hé thong wiét hoe duy vdt nguyén at ludn cd Hy-Lap.

Theo Leucippe va Démocrite thi vat chat khong thé chia cdt dén vo cung tan duge; phiin tir nho nhat khong
thé chia sé dugc goi 1a nguvén ui (ticnz Hy-Lap © atomoys = khong thé chia sé dugc). Nguyén t clia cac chét khic
nhau cé kich thuéc, hinh dang vi su xap x¢p khic nhau, thi du nguyén tr sit thi cimg/chac va ¢6 nhimg méc dé
mdc vio nhau, nguyén tr nude thi mém vidé trugt, nguyén tr mudi thi nhon va choeduoc vao udi.

Ta thay hoc thuy€t nay hoan toan ¢é tinh chat thuan Iy, khong xay dung/trén cdac dir kién thuc nghiém
nén con mang nang tinh chit phic tho so. Tuy vay, d6i vdi thai dai 46, hoc thuyét nay c6 thé cot 1a mot phong
dodn thién tai vé cliu tao chat.

Sau ndy véi su phdt wién cua ikhou hoc, mot mat quan diém vé cac nguyén thé vat chal va phi vat chat
dugc nha bdac hoc Anh Robert Boyle phé phdn mot cich ¢6 hé thong,'mat khdc khi thuyét nguyén t6 hoid hoc
ctia Robert Boyle dugc cong thifc hoa mot cach rd rang thi quan niém nguyén t& duge phat trién va ¢ thanh
mot gia thuyét ¢ can cir ving ving. .

Theo thuyét nguyveén t6 hoa hoc cua Robert Boyle thitnhiing nguyén thé vat chat don gian nhat vé
phuong dién ho4 hoc chinh i nhimg nguyén 16 héa hoc (6xy, nito, hidro, cacbon ...). D& xay dung 1y thuyét
vé nguyén tS héa hoc, Robert Boyle dd di tir quan niém v€ nguyén t& cla thuyét nguyén tr trén. Theo Boyle
thi méi nguyén t& hoa hoc bao gdm nhimg hat ¢4 dé 1dn, Hinh dang va chuyén dong xdc dinh. Nhimg hat nay
hay nhiing nguyén tir ctia cac nguyén 10 hod hoc cgkha ning két hop lai thanh nhitng tip hop 16n hon ma
Boyle goi la nhitng hat th( cap.

Nguyén tir cia cdc nguyén t6-hod hoc déu c6 mot hat nhdn va nhing dién tw
(electron) chuyén dong xung quanh hat nhan.

Nhimg dién tr chuyén dongfrong mot khong gian 16n hon nhiéu (hang van 14n) so
vai thé tich clia hat nhan vi (40 thanh mot "Iop vé dién n7'. Buong Kinh nguyén tir d, ¢6 dd
Ién vao khoang 10" ¢m va hatmhan ¢6 dudng kinh d, do 107 cm :

d¢z10 *em; d, = 10" em

Hat nhan lai dugg cau tao bang nhitng hat préton va notron. Vi cic hat nhu dién ti,
proton, notron duge'¢oi 1a nhing don vi nho nhét cua vat chat, nhitng hat co s6 hay so cip
nhit nén ching dudc goi 1i nhimg hat so dang hay nhitng hat co ban'™ (Ngoai nhimg hat
proton, notron hay dién t, trong thoi gian do 30 nam gin day ngudi ta con tim thay do 200
hat co ban khdc, thudmg cé doi s6ng ngén).

) Hign nay nhimg hat co ban «dang duge nghién cifu. Nhimg cong trinh mét nhat cho bi€t nhirng hat
nhu proton, notron khéng thé coi nhu I nhimg don vi nho nhdt ma chiing dugc ¢au tao tir nhitng hat nho hon
goi laquark, c6 dién tich 1a boi 56 cua ¢/3.

Proton duge tao thanh tir hai hait quark u (+ 2e,/3) vd mot hat quark d (- ¢,/3) ki hiéu la p = (u, u, d).

Notron dugc tao thanh tir mot hiat quark u va hat quark d, duge ki hiéu la n = (u, d, d).



Dién tir c6 khéi luong (khoi luong nghi) :
- m,=9,1091.10%g.
Khoi luong nay .dugc ki hiéu 12 m,. Médi dien t mang mot dién tich am e :
e =1,6021.10""C
Gid tri cta dién tich nay tring véi gid tri dién tich nho nhat dén nay dugce tim thdy
bang thuc nghiém, dién tich nho rlhé‘l't_nay duoc goi la dién tich sa ddang va thuong: duge ki
hiéu lae,. o
Trong vat 1y nguyén tir ngudi ta thuong dung don vi dién tich 1a dién tich so dang e,
va don vi khd1 luong 1a khér lugng m,.
Proton ¢6 khoi luong :

m,=1,672.10* g = 1836,12 m
va mang dién tich duong bang dién tich so dang e,
Notron ¢6 khéi luong xp xi bing khéi lugng cua proton va khong mang dién tich :
| m, =1,675.10%g= 1838,65 m,

Vi khéi lugng clia dién tir rat nhd so véi khéi lugng clia proton va notron nén khoi
lugng cua nguyén tir c6 thé coi nhu tap trung tai hat.nhan nguyén tir va do s& notron va
proton quyét dinh.

Ngudi ta goi téng s6 proton va notron 14 §6° khot nguyén tir. Néu goi A la s6 khoi
nguyén tir, Z 12 s6 proton va N 1a s6 notron, ta €6

A=7Z+N

Trong nguyén tit, s& dién tir bang sd*proton (Z) nén nguyén tr ka mot hé trung hoa dién.

Nhimg nguyén tir cia cing motnguyén t0 hoa hoc déu ¢é cling mot s6 proton xdc
dinh, thi du nguyén tit hidré c6 1 proton, nguyen ti nguyén ti hihi ¢d 2 proton. S6 proton
nay con duoc got 1a s6 dién tich-hat nhdn. Vi 1y do @6 mbi nguyén t6 hoa hoc duge dac
trung bang mot s dién tich hat nhan xdc dinh.

Céc nguyén t6 hod hoeduoc x€p thit tu trong hé thong tudn hoan cdc nguyén to theo
6 dién tich hat nhan, vi vay 's6 dién tich hat nhan con duoc goi la s6 thir ty cua nguyén to
tuong ting (Trong hé théng tudn hoan cic nguyén (6, hidro dugc x€p & vi tri thi nhat, héli
duogc xé€p & vi tri thi hai-...)

Vi A =Z + N nén trong nguyén tir néu bict dugc s6 khoi nguyén tir A va s6 thit tu hay s
dién tich hat nhan.Z, ngudi ta s& biét dugc s6 di¢n tir va s6 notron. Trong trudng hop can thiét,
bén canh ki hiéu'cdc nguyén t6 ngudi ta ghi thém tri s6 clia A va Z, thi du jHe hay ,He*.

Vi tinh chat clia nguyén tir trong cdc phin (ng hod hoc thuc t€ chi phu thudc vao cau
tric 1dp vo dién tir va do d6 chi phu thudc vio $6 proton nén s notron trong nguyén tir it
duoc chivy vé phuong dién hod hoc. Ciing vi 1y do nay nén trudc day ngudi ta hiéu 12 dng véi
mot nguyén t6 ho4 hoc chi c6 mot loai nguyén 1 hoan toan gidng hét nhau (ca vé s6 notron).



Sau nay, véi nhitng phuong phap vit 1V chinh xdc, xac dinh khoi lugng nguyén tur
ngudi ta thdy ring, tng vGi mot nguyén t6 hod hoc trong tw nhién c6 thé cd (khong phai 1a
ddi véi tat ca cdc nguyeén td) hai hay nhiéu loai nguyén tr vii s¢ notron khdc nhau.

Nhimng dang khdc nhau cia mot nguyén t& kod hoc ¢6 s9 notron trong nguyén tit khdc
nhau va do d6 ¢6 khéi lugng nguyén it khdc rhau duge goi 1a nhimg déng vi©' cianguyén
t6 d6. Thi du, hidr6 ¢6 3 dang vi1a 'H, *Hva 'H.

§2. Kh&i lugng nguyén tir va kich thude nguyén. tir

I. HE THONG KHOI LUONG NGUYEN TU, PHAN TU

Dau tién, ngudi ta chon khoi luong nguyén r H, sau do 1a 1446 khoi luong nguyén tir
O va tir nam 1961 ngudi ta chon 1/12 khéi luong nguyén tr "*C lam co s& cho hé théng
khéi luong nguyén tit, phan tu,

1. S6 Avogadro
S6 Avogadro 1 s6 nguyén tir "C c6 trong 12 g cacbon 12 (*C).
N = 6,022.10%
(gid tri chinh x4c 1 6,022045. 10%)
Ti s6 N/mol duoc goi 14 hing s6 Avogadro N, :
N, =6,022.10* mol*

2. Pon vi khoi lugng nguyén tir

¢ Theo cong ude quéc té
Pon vi khéi luong nguyénita (u) bang 1/12 khoi luong ciha mét nguyén tu “C.

w=lp = L 12818 056,107
12 12 N N

Don vi khéi luong nguyén tir con duoe goi 1a don vi cacbon dvC (thult ngir nay it
duge sir dung).

Khoi lugng nguyén i (tuyét doi) thudng duoc ki hiéu 1a m,.

Vidu: m;@1,0074 u=1,673.10%g.

Khoi lugng phan nir (tuyét d6i) thudmg ducc ki hiéu 1a m,,, bing téng khéi luong cha
céc nguyén.tir trong phéah tir.

Vidu:m, =20158 u=3346.10"g.

® Dich tir tiéng Hy-Lap "isotop = cling ché", cic dong vi cia mét nguyén t6 ¢6 ciing s6 dién tich hat
nhdn va do d6 ¢6 tinh chat hod hoc gidng nhau nén cling dugc sip xép vao mot vi tri trong hé thong tuan hoan
¢ac nguyén ta. :



¢ Cic nha hoa hoc thudng lam viéc véi mot lugng chdt 16n ma khéng lam viéc véi
timg nguyén tr nén khai niém nay it dugc sir dung. Tuy nhién, vi khéi luong 1a mot dai
lugng vt i ¢6 thit nguyén, khong thé bing mot hu s6 nén khi néi dén khéi luong nguyén
tlr, phan tir thi phai biéu thi khai luong d6 ra don vi khéi luong.

3. Nguyén tit khoi, phan tir khoi ©

Khoi lugng nguyén tir twong d6i (A,) hay nguyén tir khoi ciia nguyén tir X-cho biét
khoi lugng ciia nguyén tir X gap bao nhiéu 1an khdéi lugng duoc chon lam don vi, nghia
12 gdp bao nhiéu Idn 1/12 khéi lugng ctia nguyen tix °C.

A, (X) =%
u

Vi la ti s6 cia hai khéi lugng nén nguyén tir khéi khong cé thifnguyen.

Vidu: AH) = 1,0079. )

Nguoi ta ciing ¢6 thé dinh nghia (dinh nghia cla vat li)mnguyén tir khéi cia nguyén
t X 1a s6 do cia khoi lwgng nguyén tir X khi khoi lugng-nguyén tir nay tinh ra don vi
khoi luong nguyén tir :

Vidu:mg=12u—- A(C) = 12.

Phan ti khoi ciia mot phan tir bang tong nguyén t khéi ciia cdc nguyén tir tao thanh.

Vidu: M(H,) = 2,0158.

Khdi niém nguyén tir khai, phan tir khéi duoc sir dung moét cach rdt phé bién trong
hoa hoc. Chang han khi biét nguyén tir kh&icia clo bang 35,5, ctia hidrd bang 1 (x4p xi) thi
khi téng hgp HCI ngudi ta ¢6 thé sir dung mot khéi lugng bét ki (g, kg, ta, tan...) clia hidro
cho tdc dung véi 35,5 khoi lugng tuong ting cua clo.

4, Mol

Céc tuong tac trong hoa hoc 1a cdc tuong tac giita cdc hat vi mo, tuy nhién, trong thuc
t€ cdc nha hod hoc thudng lam viéc vdi mot lugng chat Ion (Iugng chat vi mo). Vi vdy, nam
1971 Hoi nghi Do ludng gudc t€ da quy dinh str dung mol lam don vi lugng chét (don vi
thit 7 ctia hé SI).

Mol 14 luong chat chira N (= 6,022.10”) hat vi mé (nguyén tlr, phan tir, dién ti,...)
1 mol H = 6,022.10% nguyén td H
{ mol H, = 6,022.10* phan tir H,.

“L hude ta, thudt ngi nay da duge thong dung tir nira the ki qua ma ltc ddu duoc goi 1a nguyén tir
fugng, phan tir luong.

2.GAU TAC... ROA HOCHA



5. Khéi luong mol

Céc dai luong vat If tmg v&u mot diom wi chidt (mol) duoe goi 1a dai lugng mol, vi du
khéi luong mol, thé tich mol. nhiét phain timg mol, ....

Khéi lwong mol My ctia miot loai hat X (nguyén t, phan t...) 1a dai luong duge xac
dinh bang hé thic

M, = I:R [ g/mol]
X

Trong do, ny 1a lugng chat X (tinh ra meol) cé khai luong 1a my (thuong tinh ra gam).
« Hang s6 Avogadro dugc su dung trong viéc chuyén doi cac dat’luong vat li tng véi
timg hat vi mé (nguyén t, phan ta, ...) ra cac dai lwong mol twong gog.
Néu my la khéi lugng cua hat vi mo X thi khdi luong mol My dugc tinh theo hé thic :
M, =m,. N,
S& di ngoai s6 Avogadro ngudi ta phai dua thém khdiniém hiing s6 Avogadro (¢6 thit
nguyén) la dé bao dam nguyén tac dong nhalt thi nguyén:
Vi du : khéi lugng mol nguyén tir cia *C :
M. = 1.99.10 ¥ (g) x 6,022;10" (mol ") = 12 g mol”!

6. Quan hé giira nguyén tir khoi (phangu khoi) va khoi luong mol

o Tir dinh nghia vé nguyén tir khoi'sA (X = my/u va tit cac hé thirc : my, N = M,
uN,= lg/mol ta.cé:

My mx.}\-l;\_f_ M

A(X) = -

"

u u.N “1g /rmol

hay A,(X) g/mol = M,

Ta thdy, n€u thém don vi g/mol vio nguyen tr khoi ta duge khoi luong mol (nguyén ti).
N6i mot cdch khac : S¢_do ciia khdi lugng mol (nguyén ti) My dong nhat véi nguyen tir
khéi A (X).
Vi du : Nguyén tit khoi cta hidro @ A (H) = 1.0079 thi khoéi luong mol (nguyén tir)
cua hidro :
M, = 1.0079 g/mol
Trudc¢-day ngudi ta stt dung khdi niém nguyén tz gam, phian t gam dé tinh mot khéi luong vi ma.

Vid6i voi oxi thi mot nguyén 1 gam bang 16 g nhumg didi véi cacbon thi mot nguyén tlr gam lai bang
12 g nénrnguyén tr gam hay phan & gam 12 mot don vi khéi lugmg riéng biét (unité indiviuelle de masse). Xét
vé dinh'nghia cling nhu vé€ thit nguyén, khdi niém nay khong didng nhét véi khdi niém Khéi lugng mol nguyén
tr/phan tir mac dit ching e6 s6 tri (wong tng giong nhau.
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