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TCVN 7870-9:2010

L&i néi dau
TCVN 7870-9:2010 thay thé cho TCVN 6398-8:1999 (1ISO 31-
8:1992);

TCVN 7870-9:2010 hoan toan twong duong véi ISO 80000-
9:2009,

TCVN 7870-9:2010 do Ban ky thuat tiéu chudn quéc gia
TCVN/TC 12 Baj luvgng va don vi do lwdng bién soan, Téng cuc
Tiéu chudn Po lwdng Chét lwong dé& nghi, B Khoa hoc va
C6ng nghé cdng bb.
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L&i giéi thidu

0.0 Gidi thiéu chung

TCVN 7870-9:2010 do Ban Ky thuat Tiéu chuén vé Dai lugng va Bon vi do lvong TCVN/TC12 bién
soan. Myc tiéu clia Ban K§ thuat TCVN/TC12 Ia tiéu chudn héa don vi va ky hiéu cho céc dai lwgng va
don vj (k& ca ky hiéu toan hoc) ding trong linh virc khoa hoc va cong nghé, hé sé chuyén déi tiéu
chudn gitba cac don vi; dwa ra dinh nghia clia cac dai lwong va don vj khi can thiét.

B& TCVN 7870, chap nhan bd tiéu chuin ISO 80000, gdm céac phan dwdi day c6 tén chung “Dai legng

va don vi".

- TCVN 7870-1:2010 (ISO 80000-1:2009), Phén 1: Quy dinh chung

- TCVN 7870-2:2010 (ISO 80000-2:2009), Phan 2: D4u va ky hiéu toan hgc dung trong khoa hoc tw
nhién va céng nghé

- TCVN 7870-3:2007 (ISO 80000-3:2006), Phan 3: Khéng gian va théi gian

- TCVN 7870-4:2007 (ISO 80000-4:2006), Phan 4: Co hoc

- TCVN 7870-5:2007 (ISO 80000-5:2007), Phan 5: Nhiét déng lyc hoc

- TCVN 7870-7:2009 (ISO 80000-7:2008), Phan 7: Anh sang

- TCVN 7870-8:2007 (ISO 80000-8:2007), Phan 8: Am hoc

- TCVN 7870-9:2010 (ISO 80000-9:2009), Phan 9: Hoa Iy va vat ly phan t&

- TCVN 7870-10:2010 (ISO 80000-10:2009), Phan 10: Vat ly nguyén ti va hat nhan

—  TCVN 7870-11:2009 (ISO 80000-11:2008), Phan 11: Sé dac trueng

- TCVN 7870-12:2010 (ISO 80000-12:2009), Phan 12: Vat ly chét rn

B& TCVN 7870, chap nhan bé tiéu chudn IEC 80000, gdm cac phan dudi day c6 tén chung “Dai ligng
va don vi":

- TCVN 7870-6:2010 (IEC 80000-6:2008), Phan 6: Dién ti

- TCVN 7870-13:2010 (IEC 80000-13:2008), Phan 13: Khoa hoc va céng nghé théng tin

- TCVN 7870-14:2010 (IEC 80000-14:2008), Phan 14: Vién sinh tric lién quan dén sinh ly nguéi

0.1 Céch sép xép cac bang

Bang cac dai lwgng va don vi trong tiéu chuan ndy duoc sdp xép sao cho cac dai lwgng dwgc trinh
bay & trang trai con cac don vj & trang bén phai tuong tng.

T4t ca cac don vi nam gitka hai dwong ké lién nét & trang bén phai thudc vé cac dai legng ndm gitra
céac dong ké lién nét twong (ng & trang bén trai.
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Trong tredng hep viéc danh sé muc thay dbi so véi phién ban ¢ cia TCVN 6398 (ISO 31), thi con sb
trong phién ban ¢ dwoc cho trong ngodc don, & trang bén trai, phia dwéi con sb méi cla dai lwgng
d6; ddu gach ngang chi ra rdng muc dé khang ¢é trong phién ban c.

0.2 Bang dai lwong

Tén cac dai lwgng quan trong nhét thudc linh vire cla tiéu chuan nay dwoc dwa ra cing véi ky hiéu
clia chiing, va trong phén Ién cac trwéng hop, ca dinh nghia cla chiing. Cac tén goi va ky hiéu nay Ia
khuyén nghi. Nhitng dinh nghia nay dwoc duwa ra chi yéu dé nhan biét cac dai lwvgng trong Hé dai
lwgng quéc té (ISQ), liét ké trong cac trang bén trai cla Bang 1; khong nhét thiét 1a dinh nghia ddy du.

Pac treng vo hwdng, vécte hay tenxo cha mét sb dai lwong dwoc dwa ra, dac biét khi céin cho dinh
nghia.

Trong phan 1én cac treong hop, chi mét tén va mot ky hiéu dugc dwa ra cho mét dai lvong; néu hai
hay nhiéu tén hodc hai hay nhiéu ky hiéu duoc dua ra cho cing mét dai lwgng va khéng cé sy phan
biét dac biét nao thi chung binh dang nhu nhau. Néu c¢6 hai loai chir nghiéng (vidu 9va g pva ¢ ava
a; g va g) thi chi mot trong hai duoc dua ra. Diéu do khdng cé nghia Ia loai chir kia khong dugc chép
nhan. Néi chung khuyén nghi réng cac ky hiéu nhu vay khéng dwoc cho nhirng nghia khac nhau. Ky
hiéu trong ngodc don 14 ky hiéu dw tr §& str dung trong bdi canh cu thé khi ky hiéu chinh dwec dung
v¢i nghia khac.

0.3 Bang don vj

0.3.1 Tbng quat

Tén don vj clia cac dai lwong tuong ng duwgc dua ra ciing véi ky hiéu quéc té va dinh nghia. Cac tén
don vi nay phy thudc vao ngdn ngi nhung ky hiéu 1a ky hiéu quéc té va nhu nhau & moi ngén ng@. V&
cac théng tin thém, xem séach gi¢i thiéu v& S| (xudt ban Ian thi 8, 2006) cla Vién can do quéc té
(BIPM) va TCVN 7870-1 (ISC 80000-1).

Cac don vi dwgce sdp xép nhu sau:

a) Trwdec tién la don vj SI. Cac don vi Sl da dugc théng qua & Hi nghj can do toan thé (Conférence
Générale des Poids et Mesures, CGPM). Bon vi Sl cung bdi va wéc thap phan cua ching dugc
khuyén nghj st dung; bgi va wéc thap phan duoc hinh thanh tr cac tién té SI ciing dugc khuyén nghi
mac du khéng dugc nhic dén.

b) Mot s& don vj khéng thudc SI, 1a nhizng don vi dwge Uy ban quéc té vé can va do (Comité
International des Poids et Mesures, CIPM) hodc Té chie quéc té vé do Irdng phap dinh (Organisation
Internationale de Métrologie Légale, OIML) ho#c ISO va IEC chép nhan dé st dung clng vé&i SI.

Nhirng don vi nay dugc phan cach véi cac don vi Sl va cac don vi khac béng dwdng ké dirt nét.
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¢) Cac don vi khéng thude SI dwge CIPM chap nhan dé dung véi don vj S thi dwec in nhé (nhé hon
kh& chir thwdng) & cot “Cac hé sé chuyén ddi va cha thich”.

d) Cac don vi khéng thudc S| khdng dugc khuyén nghi dung cung véi don vi SI chi dwgc dua ra &
phu luc trong mét s6 phén clia bo tiéu chudn nay. Cac phu luc nay chi la tham khao, khéng phai la bd
phan cia tiéu chuan. Ching dugc sip xép vao hai nhém:

1) céc don vj thudc hé CGS co tén riéng;
2) cac don vj dya trén foot, pound, gidy va mét sb don vj lién quan khac.

e) Cac don vi khong thugc SI khac dugc dua ra dé tham khao, d3ic bigt vé hé sb chuyén ddi, dwoc
cho trong phuy luc tham khao trong mét s tiéu chuén thuge bé tiéu chuan nay.

0.3.2 Chu thich vé don vj clia cac dai lweng ¢6 thir nguyén mét hay dai lwgng khdng thir
nguyén

Pon vi cta dai lwong c6 thé nguyén mdt, con goi 1a dai lwgng khéng thir nguyén, 1a sé mét (1). Khi
biéu thj gi4 trj clia dai lwgng nay thi don vi 1 thudng khong duec viét ra mot cach tuwéng minh.

viby 1: Chisé khicxa n=1,53x1=1,53

Khéng dugc ding cac tién td dé tao ra bdi hosic woc cla don vi ndy. Cé thé dung lug thira ciia 10 @&
thay cho c4c tién t4.

viDy 2: S6 Reynon Re=1,32x10"

Vi g6c phéng thuong dwoc thé hién bang ty sé gitka hai d dai, con géc khéi duoc thé hién bang ty sb
gi(ra hai dién tich, nén nam 1995 CGPM da qui dinh Ia trong Hé don vi quéc té, radian, ky hiéu la rad,
va steradian, ky hiéu la sr, 12 cac don vj dan xuat khong thir nguyén. Diéu nay ngu y réng cac dai
legng goc phing va goc khdi duoc coi la dai lvong din xudt cé thir nguyén mét. Do d6, cac don vi
radian va steradian bing mét (1); chiing cling cé thé duoc bé qua hodc cé thé dung trong biéu thirc
clia cac don vi ddn xuét d& dé dang phan biét gitra cac dai lwong cé ban chét khac nhau nhung c6
cling thdr nguyén.

0.4 Cong bd vé sb trong b tiéu chudn nay

D4u = duwoc ding dé biéu thj “chinh xac bang’, du ~ dwgc dung dé biéu thi “gan béng’, con déu :=
dugc dung dé biéu thj “theo dinh nghia 1a bang’”.

Tri s clia cac dai lwong vat ly dwgc xac dinh bang thuc nghiém luén ¢6 d6 khdng dam bao do kem

theo. Can phai chi r6 do khong dam bao nay. Trong bd tiéu chuan nay, d6 Ion cla d khdng dam bdo
dwgec trinh bay nhw trong vi dy dwéi day.

VIDY: /=2,347 82(32) m

Trong vi du nay, / = a(b) m, trj sb clia 6 khéng dam bao 5 chi ra trong ngodc don dugc thira nhan dé

ap dung cho cac con sb cudi clng (va it quan trong nhat) clia tri s6 « cta chiéu dai /. Viéc ghi ky hiéu
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nay dwoc dung khi » dai dién cho do khdng dam bao chuan (d6 léch chudn wdc tinh) trong cac sb cudi
clia a. Vi du bang sé trén day co thé gidi thich voi ngha la wéc lwong tdt nhat tri sé clia chidu dai /, khi
I duoc tinh bang mét, 1a 2,347 82 va gia tri chuira biét ctia / ndm gika (2,347 82 — 0,000 32) m va (2,347 82
+ 0,000 32) m v&i xac suat xac dinh bang do khong dam bao chuan 0,000 32 m va phan bb xac suit chuin
clia cac gia tri /.

0.5 Chu thich dic biét
Trong tiéu chun nay, ky hiéu clia cac chat duoc thé hién bang chi sé dudi, vi du cp, we, ps.

Néi chung, nén dit ky hiéu cac chat va trang thai cia ching trong ngoc don trén cling déng véi ky
hiéu chinh, vi du ¢(H2S0,).

Chi sé trén * dwgce dung v&i nghia “tinh khiét”. Chi sé trén © dwoc dung véi nghia “tiéu chuén”,

Vi DY 1: ¥ (K2SO4, 0,1 mol - dm™ trong H,0, 25 °C) cho thé tich mol.

Vi DY 2: Cemp (H20, g, 298,15 K) = 33,58 J - K™' - mol™ cho nhiét dung mol tiéu chudn & ap suét khéng
dabi.

Trong biéu thirc s = xg Vn“bﬁfz x,V;,, trong d6 ¢4 biéu thi phan thé tich chat B trong hdn hop cac chét
A, B, C..., x, biéu thi phdn lurgng-chét clia i va 1/ |4 thé tich mol clia chét tinh khiét i, cac thé tich mol
VoasVigs Vig.. duoc lay & clng nhiét do va ap suét, tdng vé phai lay trén tat ca cac chat A, B, C, ...

mA

tao nén hén hop, sao cho » x, = 1.

Tén va ky hiéu ctia cac nguyén té hoa hoc dwoc cho trong Phy luc A.

Théng tin djnh tinh bd sung vé ky hiéu dai lugng cé thé thém vac nhw chi sé dudi ho3c chi sb trén hodic
trong ngoac don sau ky hiéu.
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Pai lwvong va don vi -
Phan 9: Hoa ly va vat ly phan ti

Quantities and units —
Part 9: Physical chemistry and molecular physics

1 Pham vi ap dung

Tiéu chuin nay qui dinh tén, ky hiéu va dinh nghia cla cac dai lwgng va don vj hoa ly va vat ly phan .
Cac hé s chuyén d@bi cling dugc dwa ra & nhivng chd thich hop.

2 Tailidu vién dan
Céc tai lidu vién din dwéi day rét cin thiét cho viéc ap dung tiéu chudn nay. Déi voi céc tai liéu ghi

nam cong b thi ap dung ban dwoc néu. Bi voi cac tai liéu khdng ghi nam cdng bé thi ap dung ban
méi nhét, bao gdm ca cac stra dbi.

TCVN 7870-3:2007 (1SO 80000-3:2006), Pai lweong va don vi — Phan 3: Khdng gian va thoi gian
TCVN 7870-4:2007 (ISO 80000-4:2006), Dai lweng va don vi - Phan 4: Co hoc
TCVN 7870-5:2007 (ISO 80000-5:2007), Bai lwegng va don vi - Phan 5: Nhiét déng lwc hoc

TCVN 7270-6:2010 (IEC 80000-6:2008), Pai lrgng va don vi— Phan 6: Dién ti

3 Tén, ky hiéu va dinh nghia

Tén, ky hiéu va dinh nghia cla cac dai lwgng va don vi héa ly va véat ly phan t& duoc trinh bay trong
CAc trang sau.
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[HOA LY VA VAT LY PHAN T DAI LUQNG|
$é6 muc Tén Ky hiéu Pinh nghia Chi thich

9-1 lvgng chét lvgng chat 1a mot trong |Lwrong chéat ciia mat mau tinh khiét 1a

(8-3) by dai lvgng co bdn  |dai lwgng thudng dwoc Xac ... L,iing

trong Hé dai lvgng
quéc té, 1SQ, 1a co s&
cla S

cach do khdi lwong clia né va chia cho
khéi lweng mol ctia miu do.

Lwong chat dwoc xac dinh ty 1& voi sb
thirc thé nguyén té xac dinh trong
mau, hang sé ty lé 1a hdng sé chung
gidng nhau véi tat cd cac mau.

Tén goi “sb mol" thwéng dwoc uing
cho “lrong chat” nhing nd khéng
dwoc khuyén ding vi tén cia mét dai
lwgng can dwoc phan biét véi tén cla
don vj.

Trong tén goi “lwong chit”, dé don
gian, tir “chét” c6 thé dwoc thay bang
tlr @& chi r6 chét lién quan trong (ng
dung cu thé, sao cho ¢é thé noi, vi dy,
“lwgrng hydro clorua, HCI®, hoac “lwgng
benzen, CgHg".

Didu quan trong 12 lubn dua ra dic
diém chinh xac cla the thé lién quan
(nhw da nhAn manh trong cau the hai
cla dinh nghia mol); didu nay nén wu
tién thure hién bang cach dwa ra cong
thirc héa hoc phan tir cia vét liéu lién
quan.

10



TCVN 7870-9:2010

[poN vi HOA LY VA VAT LY PHAN TU
$6 myc Tén Ky hiéu Pinh nghia Hé sé chuyén dbi va chu thich
9-1.a mol mol mol la lgng chét cla Khi sr dung mol, cac thue thé co

mét hé chira cling sé
thwe thé co ban nhu sé
nguyén t trong 0,012
kilbgam cachon 12

[CGPM lan thi 14
(1971)]

ban phai dugc chi rs, chung cé thé
14 nguyén tir, phan td, ion, electron,
thiee thé khac hodc cac nhoém cha
ching.

Binh nghia ap dung cho nguyén tir
cacbon 12 khéng lién két, knéng
hoat déng va ¢& trang thai co ban.

Mol cling dugrec dung cho cac thyre
thé nhw 18 tréng va twa hat khac,
lign két kép, v.v...

11
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[HOA LY VA VAT LY PHAN TU (tiép theo) DAl LUQNG]
$é myc Tén Ky hiéu Dinh nghia Chii thich
9-2.1 khéi lvong A ty sé gia khdi lugng [TCVN |Vi DU: 4,(Cl) = 35,453
(8-1.1) nguyén t 7870-4 (ISO 80000-4:2006), |Khéi lwong nguyén té 1. ; phan
twong déi muc 4-1] nguyén tr trung t& twong ddi phu thudc vuo
binh clia mét nguyén tb va  [thanh phan nuclit.
1/12 khbi lwgng nguyén tir  |Hiép hoi quéc té vé hoa hoc tinh
cta nuclit 2C khiét va trng dung (IUPAC) thira
nhan viéc str dung tén ricng
9-2.2  |khdilwong phan |M, ty sb gitra khéi lwgng phén ti[‘trong legng nguyén ti” va
(8-1.2) i twong abi trung binh hodc thire thé xac |“trong Igng phan to* tuong ng
dinh ciia mét chdtva 1/12  |cho cac dai lwong “khéi | rong
khéi lugng nguyéntlr cia  |nguyén t& twong déi” v khdi
nuclit *C lwong phan tir twong do. . Viéc
st dung tén goi truyén thong nay
khdng dwece tan thanh
9-3 s6 hat Ne Ng bang s6 hat trong mét hé [Cac thwe thé khac nhau c6 thé 13
(8-2) hat, vi du phan t& sé, nguyén t&

sb.

C6 thé thém chi sé dwéi cing
v&i ky hiéu dé chi rd thuc thé cu
thé, vi du Ng cho sb phan t cla
chét B.

d6i véi mau tinh khiét

9-4 hang sé Avogadro|L, N L =6,022 141 79(30) x
(8-4) L =Nin 10%° mol™’

trong d6 N la sb hat (myc 9-3)[[CODATA 2006]

va n 1a leong chit (myc 9-1)
9-5 khéi lwgng mol (M dbi voi mau tinh khiét
(8-5) M= m/n

trong d6 m 14 khéi lvgng

[TCVN 7870-4 (ISO 80000-

4:2006), muc 4-1]

va » 1a lwong chit (myc 9-1)
9-6 thé tich mol Vm dbi v&i mau tinh khiét Thé tich mol cda khi ly twéng tai
(8-6) Ve =V /n 273,15 K va 101 325 Pa Ia

trong dé ¥ la thé tich [TCVN
7870-3 (1ISO 80000-3:20086),
muc 3-4]

va 17 1a lwong chat (muc 9-1)

Vm = 0,022 413 996 (39) m*mol
va tai 273,15 K va 100 000 Pa,
thé tich mol 13

Ve = 0,022 710 981 (40) m* /mol.
[CODATA 20086]

12
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[pon vi HOA LY VA VAT LY PHAN TUP (tiép theo)
$é myc Tén Ky higu Pinh nghia Hé sé chuyén déi va chu thich
9-2.a mét 1 Xem |&i gidi thiéu, 0.3.2.
9-3.a mét 1 Xem I&i gi¢i thiéu, 0.3.2.

9-4.a mol mi trir mét | mol™

9-5.a kilbgam trén mol | kg/mol Pon vij thwéng duee ding cho khdi
Ilwgng mol la gam trén mol, g/mol,
hon la kilégam trén mol, kg/mol.

9-6.a  |mét khdi trén mol | m*mol

13
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[HOA LY VA VAT LY PHAN TU (tiép theo) DAl Lu'o'Nel
S6 myc Tén Ky hiéu Dinh nghia Chu thich
9-7 ndi nang mol Um Un =Umn Binh nghia twong ty duoc 4p
(8-7) trong d6 U la ndi nang [TCVN |dung cho cac ham nhiét dong
7870-5 (ISO 80000-5:2007), |khac, vi du entanpi mol, Hp,
muc 5-20.2) nang lwgng Helmholz mol, Am,
va n la lugng chat (muc 9-1) |va ning lvong Gibbs mol, Gp.
Céc dai lwgng ndy thwdng chi
dugc dung voi sw qui chiéu vé
chét tinh khiét. Nhiét dung mol
c6 thé duoc xac dinh & ap suét
khéng d8i, Cy,, hodic & thé tich
khéng d8i Cpn
9-8 nhiét dung mol Cm Con =C/n
(8-8) trong dé C la nhiét dung
[TCVN 7870-5 (ISO 80000-
5:2007), muc 5-15]
va 1 la lwgng chéat (muc 9-1)
9-9 entropy mol St Sm =S8
(8-9) trong dé S Ia entropy [TCVN
7870-5 (ISO 80000-5:2007),
muc 5-18]
va n la lwong chét (muc 9-1)
9-10.1 |séthétichphan |7 (C) |n=N/V
(8-10.1) tlr hosc thuwe trong d6 N 1a sé hat (muc 9-3)
thé nguyén tb va I/ 1a thé tich
khéc, [TCVN 7870-3 (ISO 80000-
méat do phan td 3:2008), myc 34]
hodc thyc thé
nguyén td khac
9-10.2 |ndng @6 phantr |[Ce Cs =Np'V
(8-10.2) clia chat B trong d6 Np 12 sb phan tr
clia B va ¥ 1a thé tich [TCVN
7870-3 (ISO 80000-3:20086),
muc 3-4] cia hén hop

14
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lpoN vi HOA LY VA VAT LY PHAN TUP (tiép theo)
$6 myc Tén Ky higu Pinh nghia Hé sé chuyén dbi va cha thich
9-7.a jun trén mol Jimol
9-8.a jun trén mol kenvin Ji(mol-K)
9-9.a Ejun trén mol kenvin JH(mol-K)
9-10.a 'mét ma trir ba m=
'r
|
l

15
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[HOA LY VA VAT LY PHAN T (tip theo)

Df;\t LUUNG

S6 muc

Tén

Ky higu

Binh nghia

Ch thich

9-11.1
(8-11.1)

9-11.2
(8-11.2)

khdi luwong riéng,
mat dé

ndng do khéi
lwong chét B

9-12
(8-12)

0, (1)

14:n (?a)

p =m/V

trong d6 m |4 khéi lvong
[TCVN 7870-4 (ISO 80000-
4:2006), muc 4-1) va V1a thé
tich [TCVN 7870-3 (ISO
80000-3:2008), muc 3-4]

pp = malV

trong dé mg la khéi lwgng
[TCVN 7870-4 (ISO 80000-
4:2006), muc 4-1] clia ch4t B
va V14 thé tich [TCVN 7870-3
(ISO 80000-3:2006), muc 3-
4] ctia hdn hop

phén khéi lwong
chat B

wg

wg = mg/m

trong dé mg 14 khéi lwgng
[TCVN 7870-4 (ISO 80000-
4:2006), muc 4-1] clia chat B
va m 1 tbng khéi lrgng cla
hén hop

9-13
(8-13)

ndng do luong
chét clia chat B

cg=nglV

trong d6 ng la lwong chét
(muc 9-1) clach4tBva V1a
thé tich [TCVN 7870-3 (ISO
80000-3:2006), muc 3-4] cla
dung dich

Trong héa hoc, tén goi “ndng dd
Ivong chat” thudng duoc .« At tat
12 “ndng d8", cb y 1a tinh L+ “luong
chét” 14 di dinh. Tuy nhién, vi ly
do nay trong 9-11.2 t&n gui “ndng
dd khoi lwgng” khéng dugc bd di
tir *khéi lvong”.

Nbng dd tiéu chuén, 1 mol/dm?,
dwge ky hiéu la ¢™°.

9-14
(8-14.1)

phan lwgng chét
clia chat B,

(phan mol cla
chéat B)

X8, Ye

xg = ng/n

trong d6 ng la lugng chét
(muyc 9-1) clia chat B va » 1a
tdng lvong chat (muc 9-1)
trong hén hgp

xa droc dung dbi véi cac pha dac
va dbi v&i hn hep khi, yg co thé
duwgc st dung.

Tén goi phi hé théng “phan mol”
van duwoc st dung. Tuy nhién,
viéc st dung tén goi nay khdng
duwoc tan thanh,

Déi voi dai lvgng ndy, thirc thé
duoc ding dé xac dinh lugng chét
can luén I4 mét phan ti don cho
mdi loai trong hén hop.
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TCVN 7870-9:2010

D I HOA LY VA VAT LY PHAN T(F (tiép theo)
€ muc Tén Ky hiéu Dinh nghia Hé sé chuyén ddi va cha thich

@ 1.2 |kildgam trén mét khéi | kg/m®

R TR R R N T T OO S R . PSS

9 °1b |gam trén lit g/l 1g/l=1g/dm® = 1 ka/m®
0-12.a  |mbt 1 Xem L&i gidi thiéu, 0.3.2.
o a  [mol trén mét khéi mol/m?®
3b |molwentt  |mom | | 1 molfi = 1 molldm® = 10° molim®
1a |mot 1 I xem o Qi&i thigu, 03.2.
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TCVN 7870-9:2010

trong d6 xg la phan lwgng chat
clia chat B (muc 9-14) va p la 4p
suat téng [TCVN 7870-4 (ISO
80000-4:2008), myc 4-15.1]

HOA LY VA VAT LY PHAN T (tiép theo) DAl L
$6 myc Tén Ky hiéu Dinh nghia Chui thich
9-15 phén thé tich cia |ps - *sVns @ phu thudc vao nhiét ..
(8-15) ch&t B Ik
trong d6 ¥, 1a thé tich mol
(muc 9-6) clia chét tinh khiét i &
cuing nhiét @6 va 4p suét, x, 1
phan Iwgng chat (muc 9-14) cla
chét i va T biéu thj téng ctia tét
ca cac chat i
9-16 néng dé mol clia |bs, ms  |bs — na/ma Nén tranh st dung Ky t.u ny,.
(8-16) chattan B trong d6 ns 13 legng chét (muc  [trong trwdng hop €6 the nian
9-1) clia chattan Bva m, 12 thanh khéi lwgng clia ci it 8.
khéi lugng [TCVN 7870-4 (ISO |Tuy nhién, méc du cé !
80000-4:2006), muc 4-1] cia  [n&ng bi nhdm v&i khdi ..,
dung méi A ky hiéu m théng dung ...
nhiéu so véi ky hiéu b cio
ndng d6 mol.
9-17 héathé chdtB | db6i voi hdn hop cac chét i, Déi voi chét tinh khiét,
(8-17) e = (6GIBng)rpm; 1 =G/n=Gn
trong dé G 12 ndng legng Gibbs |trong d6 Gn 14 ndng lugng
[TCVN 7870-5 (ISO 80000- Gibbs mol. Trong mu.t hén
5:2007), muc 5-20.5] hop, s 14 ndng lwgng Gibbs
va ng 12 lvgng chét B (muc 9-1) |mol riéng phén.
9-18 hoat do tuyét dbi |4s Ag = exp(us/RT)
(8-18) chatB trong d6 ug 1 héa thé chét B
(muc 9-17), R 1a héng & mol khi
(muc 9-42), va T la nhiét 46
nhiét ddng Iwc [TCVN 7870-5
(ISO 80000-5:2007), myc 5-1]
9-19 ap suét riéng pa dbi voi hdn hop khi,
(8-19) phan chit B pg =xg'p
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TCVN 7870-9:2010

HOA LY VA VAT LY PHAN TP (tiép theo)

Tén Ky hiéu Binh nghia H& s6 chuyén di va chu thich
patel; 1 Xem L&i gidi thiéu, 0.3.2.
2ol trén kildgam mol/kg
m trén mol Jimol
'At 1 Xem L&i gidi thiéu, 0.3.2.
necan Pa
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TCVN 7870-9:2010

[HOA LY VA VAT LY PHAN TU (tiép theo) G L.
$é myc Tén Ky hiéu Pinh nghfa Chu thich
9-20 néng do hoiclia |pg. () d6i v6i hdn hop khi, 5, ty 1 véi Ps= "8 'leo e/ i

suét tiéu chudn, pe

[TCVN 7870-4 (ISO 80000-
4:2006), myc 4-15.1], va cé tinh
chét giéng dung dich vé clng
loang:

Mg® = I;i-Tu ta— RT In (ygp/p®)

trong d6 ys 1 phan lwgng chét
(muc 9-14)

(8-20) chat B Frong hdn hoat__dq tuyét <?6|, s (Myc 9-18), |, 036 p 1A 4p sun ...
hop khi hé so ty 1&, chi phu thudc vao
nhiét d6, dwoc xac dinh & didu
kién nhiét @ va thanh phin
khéng dbi, pef 5, tién dén 1 @b
véi khi vé cling loang
921 |héa thé tieu e |gia tri ciia hoa thé (myc 9-17) & |1 = RT In Ao
(=) chuén cla chéat diéu kién tiéu chuan 16° 14 ham cla nhici .
B &p suét tiéu chudn
e e Héa thé tiéu chudn pii. L.
9-22.1 hoa tl‘1e tte?u 0i v&i pha tin ‘| t hodc hon vao viéc chon trang thai ticu
(— chudn cha chét ho'p hay dung mdi, héa thé (muyc et
: . : : chun, trang thai nay piii
B trong pha tinh 9-17) clia chét tinh khiét B trong S
khiét hodc hén 4p suét tiéu chuén )
hc;p hogeriing DAu e duege ding dé bicu ti
it mét tiéu chudn néi chung. |
. o hiéu d6 cling cé thé duoc .
9-22.2 |hda thé tiéu dbi v&i chat hoa tan trong dung D
: ) dung. Trong dung dich long
(—) chudn cha chét dich, hda thé, e trong trang hoc rén, trang théi ticu
B trong dung thai (gid thuyét) cia chdttan B & Chiidn du"o'c qui v& 46 hoa Lu
dich mol chudn, e (myc 9-16), va 4p

ly twéng clia chét tan (chat

B).
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TCVN 7870-9:2010

[pon v) HOA LY VA VAT LY PHAN TU (tiép theo),
S$é muc Tén Ky hiéu Pijnh nghia Hé s6 chuyén ddi va cha thich
9-20.a “scan Pa
9-21.a © 1 trén mol Jimol
9-22.a ' trén mol Jimol
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TCVN 7870-9:2010

[HOA LY VA VAT LY PHAN T (tiép theo)

S6 myc Tén Ky higu Binh nghia Cha thic.
9-23 thira sé hoat d6 s fo=As/(Xyxs) Tén goi cé tinh hé «
(8-22.1) | cliachétB trong d6 A 14 hoat d¢ tuyét déi ['thira sd hoat 9", 1.

trong hén hop cha chat B (muc 9-18), Ay la goi "hé sb hoat do” ...
Iéng hodc réan, hoat d¢ tuyét d6i ciia chit tinh st dung phd bién.
hé sb hoat d6 cua khiét B & clng nhiét @6 va ap
chat B trong suat, xa 1a phin lwong chét clia
hén hop léng chat B (muc 9-14)
hodc ran
9-24.1 |thrasbéhoatdd |fi fo = uy /xs
(—) theo luat trong d6 ag 1a hoat d6 cla chét
Raoult tan B (muc 9-26) va xg la phin
lwgng chét cia chat B (muc 9-
14)

9-24.2 |thira sd hoat 6 |ym, 7., 7. |C6 ba triding hop khéc nhau dbi
(=) theo luét Henry v&i thira sé hoat do theo luat
Henry: theo ndng d6 mol, y,,
theo néng do, y. va theo lwong

chét, y.:
_ QmB
YmB bb®
a.p
YeB =
cpic®
27 :]
}'.t,8=
Xg
9-25 hoat d¢ tuyét d6i |ize e = Ag(p®) Dai lwgng nay chi i
(8-22.2) | tiéu chudn cla trong d6 A31a hoat 46 tuyét déi  [nhiét do.
chét B trong (muc 9-18) clia chét tinh khiét B [Ap suét tiéu chuan ...
hdn hop Idng & cling nhiét d6 va ap suét, p° 1a
hoc rén ap suét tiéu chuan [TCVN 7870-
4 (ISO 80000-4:2006), muc 4-
15.1]
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TCVN 7870-9:2010

[pon vy HOA LY VA VAT LY PHAN TU (tiép theo)
S$é muyc Tén Ky higu Binh nghia Hé sé chuyén dbi va chu thich
9-23.a |mé! 1 Xem Loi gi@i thiéu, 0.3.2.

9-24.a |mdt 1 Xem La&i gi¢i thiéu, 0.3.2.

9-25.a |mdt 1 Xem L&i gidi thiéu, 0.3.2.
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TCVN 7870-9:2010

[HOA LY VA VAT LY PHAN T (tiép theo) )Al LUQNG
Sé myc Tén Ky hiéu Pinh nghia Cha ...
9-26 hoat d6 clia chat |as, ams  |d6i v&i chét tan B trong dung b
(8-23) tan B, dich, as ty 1g voi hoat dd tuygt |8 Aa g im — —
hoat d9 twong ddi dbi, Aa (Mmuc 9-18), he s tyle, |
» F . . Pai lvong a.p. . nghla
cla chattan B chi phuy thudc nhiét a6 va ap _ X
suit, dwoe xac dinh véi didu tu'o'ng“tu’ theo n-ung a0
kién dé tai nhiét ¢ va ap sudt  |°*¢° Ung ‘f““ o 13h°,at do
khdng dbi, ag chia cho ty sé mol, hay hoat do i”'f“ 'y dol s
. 5 : chét tan B; ce1a nong df tiéu
by/be, tién @én 1 & dung dich vé _ 5
ciing lo&ing, be 14 ndng 46 mol chudn, thwdng 1a 1 mol/dm?®:
clia _chét tan B (muc 9-16) va &° |, = 2. |im on
la néng @ mol tiéu chuan, 530
thwong la 1 mol/kg trong d6 ¥ bicu 1 Siig ttca
céc chéttan. Lic . . .dy 4p
dung dac biét cnho dung djch
I16ng leang.
9-27 hé sb hoat d6 cla |ys @i v&i chét tan trong dung dich, [Tén goi “hé sb ho:t d6 clia
(8-24.1) | chéttanB as chét tan B” ciing ¢ .. ¢ dung
8= bab® cho dai lwong y; xac dinh
trong d6 ag Ia hoat 46 ciia chat [theo
tan B (myc 9-26), bg 12 nbng @6 .
mol clia chét tan B (muc 9-16) cpic®
va be |a néng d6 mol tiéu chudn [Xem muyc 9-26.
9-28 hoat 6 tuyét ddi |1ze dbi voi chat tan B trong dung Bai lweng nay chi phy thude
(8-24.2) tiéu chuén cla dich, nhiét 8. N6 ap dung déc biét
chét tan B ze = lim [Ag (p°)be/bg] cho dung dich I6ny lodng. Ap
b0 suét tiéu chuan la 10° Pa.
trong d6 X biéu thj tdng tat ca
céc chét tan, pe 12 4p suét tiéu
chuén [TCVN 7870-4 (ISO
80000-4:2008), myc 4-15.1], bg
la ndng a6 mol ctia chat B (muc
9-16) va be 1a ndng dd mol tiéu
chuén
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TCVN 7870-9:2010

[ooN v HOA LY VA VAT LY PHAN T(¥ (tiép theo)
$é muc Tén Ky hiéu Binh nghia Hé s6 chuyén dbi va cha thich
9-26.a |mat Xem L&i giéi thiéu, 0.3.2.
|
9-27.a |mat Xem Lo&i giéi thiéu, 0.3.2.
9-28.a &l Xem Lo&i gidi thiéu, 0.3.2.
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TCVN 7870-9:2010

[HOA LY VA VAT LY PHAN TU (tip theo) DAl LUGNG|
Sé myc Tén Ky hiéu Dinh nghia Chi. A
9-29.1  |hoat dd cia dung |aa dbi voi dung méi A trong dung
|(8-25.1) moi A, dich, ty s clia hoat @6 tuyét @éi [aa= Aa/ Xy
hoat d6 twong déi clia chat A, A (muc 9-18), va
clia dung médi A hoat dé tuyét doi A, cla dung
méi tinh khiét tai cung nhiét 3o
va ap suat
9-29.2  |hé sdthdmthéu |o @ == (MaZ bg)™" In a fB al lromg ndy 4 Gung &l
8-252) | cuadung moiA trong @6 Ma 14 khéi legng mol  [biét cho dung dich Iéng loang.
(muc 9-5) clia dung méi A, T
biéu thj tdng tat ca cac chét tan,
bg 1a mol clia chét tan B (myc 9-
16) va aa 4 hoat @ cGa dung
mdi A (myc 9-29.1)
9-29.3  |hoat d6 tuyét dbi |a° dbi véi dung moi A trong dung Ap sufit tiéu chuan 12 10° Pa.
(8-25.3) | tiéu chudn cia | dich, hoat @6 tuyét déi (myc 9-
dung méi A 18) clia chét tinh khiét A tai ciing
(d4c biét trong nhiét d6 va & ap sut tiéu chun
dung djch 1dng pe [TCVN 7870-4 (ISO 80000-
lodng) 4:2006), muc 4-15.1];
A= Ny p°
9-30 ap suét thdm thau (77 4p suét dw cin @& duy tri can
(8-26) bé&ng thdm thau gitra dung dich
va dung méi tinh khiét dwoc
ngan cach bing mot mang thdm
chi déi v6i dung méi
9-31 sb hop thircclia | s6 hoac phan don trong biéu |V DY:
(8-27) chatB thire cho phén (ng héa hoc: (1/2)N; + (3/2)H, = NH;
0 = ¥ 1B, trong d6 ky hiéu B UNz) = -1/2,
bidu thj cac chit tham gia va cac|uH,) = =3/2,
chit tao thanh sau phan trng d6 [WNH,) = +1.
Sé hop thire 1a am ddi véi
chét tham gia phan (rng va
dwong dbi v6i cac chéat tao
thanh sau phan ung.
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TCVN 7870-9:2010

loon vi HOA LY VA VAT LY PHAN TU (tiép theo),
$é muc Tén Ky higu Pjnh nghia Hé sé chuyén dbi va chu thich
9-29.a { 1 Xem L&i gidi thigu, 0.3.2.
9-30.a “scan Pa
8-31.a gl 1 Xem L&i gidi thiéu, 0.3.2.
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TCVN 7870-9:2010

[HOA LY VA VAT LY PHAN T (tiép theo) LUQNG]|
Sé muc Tén Ky hiéu Binh nghia Ch thic:
9-32 i luc clia phan |4 A==S s Ai lwc clia phan ¢ng |2 do "lwc
|(8-28) &ng héa hoc trong d6 v 12 s6 hop thire  [chinh huéng” cua phe. whi ai
clia cht B (muc 9-31) va s I dwong, phan tng L ;
13 héa thé clia chét B (muc chuyén tir cac chatthar . phan
9-17) (*ng thanh c4c chéttao = " va khi
Téng &y v&i toan b chét B. éi lyc am,' phén Gng di. ey
nguwoc lai.
M6t cach viét dinh nghic . la:
4 = ~(3GI8)r
trong d6 G 1a nang luo. ubs
[TCVN 7870-5 (ISO 80u. - :2007),
muc 5-20.5] va £1a muc . phan (g
(muyc 9-33).
Lwu y & vg &m i véic.  ham gia
phén ¢ng va dwong déi = san
phdm tao thanh sau pha.  ag.
933  |micdgphan ¢ dng = wds Xem chd thich cho muc u-s1.
(8-29) tng trong 6 g 14 lwong chét B
(muyc 9-1) va w 1a s6 hop
thirc clia chét B (muc 9-31)
9-34 hang sb can Ke Jdéi v&i mot phan (rng héa  [Dai lwgng ndy chi phu tii..c nhiét d6.
(8-30) béng tidu Q== (_7:89) _B . |Céc dai lugng khéc phu . uge vao
‘chuén, trong 0 Il bicu thi tich cua nhiét 4o, 4p suét va thanh phan nhuw
h&ng sb can toan bd chét B, As°la hoat dudi day.
bang nhiét do tuyét ddi tiéu chuin clia
déng e chét B (muc 9-25) va vg la C6 thé djnh nghia theo c. .h twong
sé hop thirc clia cht B tw hdng sb can béng thco nong dd
(muc 9-31) hoi, Kf, mol, K, ...
9-35 hang sé can K,
(-) béng theo &p K, = Ig(pg)"» dbi v&i khi
suét
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TCVN 7870-9:2010

HOA LY VA VAT LY PHAN TU (tiép theo)

[poN v
S§6 muc Tén Ky hiéu Bjnh nghia Hé s6 chuyén ddi va chu thich
9-32.a ljun trén mol Jimol
9-33.a ‘mol mol
9-34.a 'mét 1 Xem Lo&i gi¢i thiéu, 0.3.2.
9-35.a pascanmitdngsd |paZe
hep thire
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TCVN 7870-9:2010

tlr

do Pécac theo truc i clia
mdmen lwé&ng curc dién
(muc 9-37) cam rng do tac
dung clia cwdng dd dién
trirérng [TCVN 7870-6 (ISO
80000-6:2008), muc 6-10]
va E; | thanh phén theo truc
j clia cwong dg dién trwdng
nay

HOA LY VA VAT LY PHAN TUF (tiép theo) . LUONG
Sé myc Tén Ky hiéu Dinh nghia Chu thich
9-36 hang sb can K. K.=Tlg (ca)ve d6i véidung
bang theo dich
néng do
9-37 mémen lwdéng |p, (u) |E, =—p-E Momen lwe M tac dung e & trung
(8-32) circ dién cla trong d6 £p la nang lwgng  |hda cd mémen lwdng cuc . dat trong
phan tir twong tac [TCVN 7870-5  |[diéntredng ElaM=p x i
(I1SO 80000-5:2007), muc 5-
20.1] clia phan t&r v&i
mémen ludng cwc dién p va
dién treong coO cwdng do E
[TCVN 7870-6 (ISO 80000-
6:2008), muc 6-10]
9-38 momen ledng  |m, u E,=-m-B Mémen lwc M tac dung léi 12 trung
{(— cure tir clia trong 46 E, la ndng lwgng  |[hda ¢cé6 mémen lwdng cuc v dat
phan to twong tac [TCVN 7870-5  [trong tir trrdrng ¢0 mat do W thdéng B
(ISO 80000-5:2007), myc 5-[la M =m x B.
20.1] chia phan t& v&i
mdmen ludng cyc tlr mva
tlr trrdrng cO méat do tiv
théng B
[TCVN 7870-6 (ISO 80000-
6:2008), muc 6-21]
9-39 dd phan cuwc a a; = 8p:/3F,
(8-33) dién cta phan trong d6 p, la thanh phan toa
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TCVN 7870-9:2010

Do HOA LY VA VAT LY PHAN T (tiép theo)
S4 Tén Ky hiéu Bjnh nghia Hé sé chuyén ddi va chu thich

9. ol trén mét khéi ldy | (mol-m™) '8

‘ra tdng sé hop thire
n-27.a 0 0ldng mét C-m

1 irén tesla JIT

'pe mét vudng Am?
Aan 18ng mét vudng trén | C-m3V

l

31



TCVN 7870-9:2010

[HOA LY VA VAT LY PHAN TU (tiép theo) D, JONG
$é muc Tén Ky hiéu Binh nghia Ch tii.
9-40.1 ham phan chia vi |2 =1 S=kinn
(8-34.1) chinh tic trong d6 téng duoc lay theo tht cd cac  trong d6 § 1a entrc VN
trang thai lwgng t&r (’ng véi nang lwgng, [7870-5 (ISO 800« J7),
thé tich, cac trwdng ngoai va ham lwonglmuc 5-18)vak 15 1 50
dacho Boltzmann (muc Y-4.).
9-40.2 |hamphanchia |z Q9 |Z=Z.e*" A=—kTInZ
(8-34.2) chinh tic trong @6 téng duoc 1y theo tit cd cac [trong 6 4 la ndng - ng ty
trang thai lwgng t&r (ng véi nang lweng, |do Helmholtz [TC\ .. /370-5
thé tich, c4c trdng ngodi va ham lugng|(ISO 80000-5:200/). muc 5-
da cho, E. la nang lvgng [TCVN 7870-5 |20.4).
(1SO 80000-5;2007), myc 5-20.1] trong
trang thai lvgng tir ths 7, k 1a hdng sb
Boltzmann (muc 9-43) va T'la nhiét do
nhiét ddng lye [TCVN 7870-5 (ISO
80000-5:2007), muc 5-1]
940.3  |ham phanchia |2 E= ) Z(NoNg..) Mpr A .. |4-Suene=—kTIn.-
(8-34.3) dai chinh tc, Na-Ne... trong 46 g la héa t - cia
ham phan chia trong 46 Z(Na, Ne, ...) 1a ham phan chia |ch4t B, ng 12 lvong .l B, k
1&n chinh tic dbi véi sb hat 44 cho la hing sb Boltzmain va T
A, B, ... A, Ag va hoat d6 tuyét dbi cia (i3 nhiét 46 nhiét dong lue.
hatA, B,...
9404 |ham phanchia |g q = X, exp(—&/KT)
(8-34.4) phan tl, trong d6 & 1a nang lwgng [TCVN 7870-5
ham phan chia (1SO 80000-5:2007), myc 5-20.1] clia
cla phan tt trang thai lwgng tl thir 7 cla phan tlr
(png voi thé tich va trwdng ngoai, £ 1a
hang sé Boltzmann (myc 9-43) va Tla
nhiét 4§ nhiét d4ng lwe [TCVN 7870-5
(1SO 80000-5:2007), muyc 5-1)
9-41 trong Iv¢ng g d$ béi clia mire nang lugng lvgng tr  [DO bdi cén dwoc goi la “dd
(8-35) théng ké suy bién"
9-42 h&ng sé khi mol |R abi voi Khi Iy tedng, pVm = RT R = 8,314 472 (15) Jimal-K)
(8-36) trong d6 p |4 &p suét [TCVN 7870-4 [CODATA 2006]

(1SO 80000-4:2008), myc 4-15.1], V14
thé tich mol (muc 9-6), va T'1a nhiét dd
nhi¢t dgng Iwc [TCVN 7870-5 (ISO
80000-5:2007), muc 5-1]
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TCVN 7870-9:2010

V| HOA LY VA VAT LY PHAN T (tiép theo
muyc Tén Ky higu Pjnh nghia Hé sé chuyén ddi va chu thich
ta  |\mét 1

1.2 |mét 1 Xem L&i gidi thiéu, 0.3.2.

12.a  |jun trén mol kenvin JKmol-K)
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TCVN 7870-9:2010

[HOA LY VA VAT LY PHAN TUP (tiép theo)

Sé muc Tén Ky hiéu Pinh nghia Cha th
9-43 héng sb k k= R/N, k =
(8-37) Boltzmann trong d6 R 1a hing s6 khi mol (myc|1,380 650 4 (24) ~ .
9-42) va Na la hdng sb Avogadro/[CODATA 2006]
(muc 9-4)
9-44 quéng duéong tw |/, A dbi voi hat, khoang cach trung binh
(8-38) do trung binh gitba hai l&n va cham lién tiép véi cac
phén t& khac
9-45 hé s khuéch |D Ce (v ) =—D grad Cg
(8-39) tan trong d6 Cg la néng dé phan ti clia
chéat B (muc 9-10.2) trong hdn hop
va <vg> 12 van téc trung binh cuc bd
[TCVN 7870-3 (ISO 80000-3:2006),
muyc 3-8.1) cac phan tlr clia chét B
9-46.1 |ty s& khuéch tan [k, & trang thai én dinh cta hén hop hai
(8-40.1) | nhiét thanh phan, khuéch tan nhiét xay ra
grad xg =—(k; /T)grad T
trong d6 xg 1 phan lwgeng chat (muc
9-14) clia chAt B dam dac hon,va T
12 nhiét d§ nhiét déng e cyuc bd
[TCVN 7870-5 (ISO 80000-5:2007),
muc 5-1]
9-46.2 |hé sb khuéch  |ar ar = kp/(xaxs)
(8-40.2) | tan nhiét trong d6 k; 14 ty sé khuéch tan nhiét
(muyc 9-46.1), xa va xg 12 phan luvong
chét cuc bé (muc 9-14) clia hai chéat
AvaB
9-47 hé sé khuéch (D Dr =kr-D
(8-41) tan nhiét trong d6 k; 13 ty s6 khuéch tan nhiét
(myc 9-46.1) va D 1a hé sb khuéch
tan (myc 9-45)
|9-48 sé proton, Z s6 proton trong mét hat nhan nguyén|Nguyeén tir sé tro.
(8-42)  |nguyén t&r sb tor tuén hoan bang .
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N V| HOA LY VA VAT LY PHAN T (tiép theo)
36 myc Tén Ky hiéu Bjnh nghia Hé sbé chuyén ddi va chu thich

9-43.a  [jun trén kenvin JIK

"14.a |mét m

i-45.a  |mét vudng trén gidy | m¥s

“46.a |mét 1 Xem Loi gidi thiéu, 0.3.2.

2

-47.a |mét vubng trén gidy | m‘/s

-48.a  |mét 1 Xem Lo&i gidi thiéu, 0.3.2,
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54) va cg 12 ndng d6 lwgng chét
{muyc 9-13)

HOA LY VA VAT LY PHAN TU (tiép theo) DAI LUON.
s$é myc Tén Ky hiéu Binh nghia Chi thich
9-49  |dién tich nguyén|e dién tich [TCVN 7870-6 (IEC e =
(8-43) té 80000-6:2008, muc 6-2] cha 1,602 176 487(40) x 107"°C
proton [CODATA 2006]
Pién tich ctia mét electron
bing —e.
950  |sb diéntichion |z ty s6 gitra dién tich [TCVN 7870-6|
(8-44) (IEC 80000-6:2008, muc 6-2] clia
ion véi dién tich nguyén t6 (muc
9-49)
9-51 hang sb F F=Njp e F=
(8-45) Faraday trong d6 N 1a hing sb Avogadro 96,485 339 9(24) x 10° C/moi
{muc 9-4) va ¢ Ia dién tich nguyén [[CODATA 2006]
td (muc 9-49)
9-52 lwc ion 1 1=l 22h
(8.46) 22 i I
trong d6 tong tinh theo tat ca cac
ion vé&i s dién tich z, (muc 9-50)
va ndng dé mol m, (muc 9-16)
9-53 do dién ly a ty s& sé phan t& phan ly trén tdng (M6t tén khac cla dai legng na,
(8-47) s6 phan t la “phan dién ly”.
9-54 do dan dién (cla|3t, 0 |M =JE
(8-48) chét dién ly) trong d6 J 13 mat a9 dong dién
[TCVN 7870-6 (IEC 80000-
6:2008), myc 6-16] va E la cuéng
dd dién trwdng [TCVN 7870-3
{IEC 80000-6:2008), muc 6-6]
9-55 do dan dién mol |4, Am = HM/cg
(8-49) trong d6 3la do6 dan dién (muc 9-
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DON V| HOA LY VA VAT LY PHAN TU (tiép theo)
Sé myc Tén Ky hiéu Binh nghia Hé s6 chuyén ddi va chu thich
9-49.a |culéng C
7-50.a |mdt 1 Xem Loi gidi thiéu, 0.3.2.
9-51.a [|culéng trén mol Ci/mol
3-562.a  |mol trén kilbgam mol/kg
-563.a  |mét 1 Xem Lé&i gidi thiéu, 0.3.2.
9-54.a |simen trén mét S/m
1-56.a |simen mét vudng trén | S-m%mol
mol
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trong 6 «la gbc quay quang
(muc 9-57) va m 12 khéi lvgng
[TCVN 7870-4 (IEC 80000-
4:2006), myc 4-1] ctia thanh phin
quang hoat trén dudng di clia
mét chum sang phan cye tuyén
tinh c6 dién tich mat c&t [TCVN
7870-3 (IEC 80000-3:2006), myc
3-3]4

HOA LY VA VAT LY PHAN TLP (két thuc) DAl LUONC
Sé myc Tén Ky hiéu Pinh nghia Chu thich
9-56 sb téi chiaion B, |1 tg = igli
(8-50)  |phan dong tai trong d6 ig la ddng dién [TCVN
clia ion B 7870-6 (IEC 80000-6:2008), myc

6-1] clia ion B va i 1a dong dién
tdng

9-57 géc quay quang (o g6¢ ma mat phang 4anh sang phan

(8-51) cue quay theo chiéu kim ddng hd
khi nhin vao ngudn sang qua mai
trudng quang hoat

9-58 suét quay quang|a;, a, = ad/n

(8-52) mol trong do6 « la géc quay quang
(muc 9-57) va n 1a lwgng chét
(myc 9-1) clia thanh phan quang
hoat trén dwéng di clia mét chum
sang phan circ tuyén tinh c6 dién
tich mé&t cat [TCVN 7870-3 (IEC
80000-3:2006), muc 3-3] 4

9-59 suét quay quang|a;,, O = CA/m

(8-53) riéng
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DON V) HOA LY VA VAT LY PHAN TUP (két thic)
Sé muc Tén Ky hiéu Pinh nghia Hé sé chuyén ddi va cha thich
9-56.a [mét 1 Xem L&i gii thiéu, 0.3.2.
09-57.a [radian rad
9-58.a |radian mét vudng trén | rad-m%mol Xem Loi giéi thidu, 0.3.2.
mol
7-59.a |radian mét vudng trén | rad-m?kg

kildgam
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Phuluc A
(qui dinh)
Nguyén tir s8, tén va ky hidu cla cac nguyén tb héa hoc

Nguyén tir Tén Ky higu Nguyén tor Tén Ky higu
50 sb
1 hydro H 35 brom Br
2 heli He 36 krypton Kr
3 | Li 37 | rubidi Rb
4 | berl Be 38 | stronti sr
St be B 39 |yt Y
6 cacbon c 40 zirconi Zr
7| nito N 41 niobi Nb
8 Ooxy 0 42 molybden Mo
o fio F 43 techneti Tc
10 f=en Ne 44 ruteni Ru
45 rodi Rh
" natri Na 46 | paladi Pd
12 magié Mg 47 bac Ag
13 nhom Al 48 cadmi Cd
14| silic Si 49 |indi In
L P 50 | thiéc sn
16 | Iruhuynh S 51 antimon (stibi) sb
LA cl 52 |telu te
18 argon Ar 53 iot |
54 xenon Xe
19 kali K
20 canxi Ca 55 cesi Cs
21 scandi Sc 56 bari Ba
22 titan Ti 57 lantan La
23 vanadi \ 58 ceri Ce
24 crom Cr 59 prasecdym Pr
2 | Mangan Mn 60 | neodym Nd
26 sét Fe 61 prometi Pm
27 coban Co 62 samari sm
28 nikel Ni 83 europi Eu
29 déng Cu 64 gadonlini Gd
30 kém Zn 65 terbi o
31 gali Ga 66 dysprosi Dy
32 gecmani Ge 67 holmi Ho
33 asen As 68 erbi Er
34 selen Se
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Nuyen te Tén Ky hiéu el Tén Ky hiéu
69 thuli Tm 95 americi Am
70 yterbi Yb 96 curi Cm
71 luteti Lu 97 berkeli Bk
72 hafni Hf g8 californi Cf
73 tantan Ta 99 einstein Es
74 wolfram (tungsten) w 100 fermi Fm
75 reni Re 101 mendelevi Md
76 osmi Os 102 nobeli No
77 iridi Ir 103 lorenci Lr
78 platin Pt 104 rutherfordi Rf
79 vang Au 105 dubni Db
29 thiy ngan Hg 106 seaborgi Sg
81 tali Tl 107 bohri Bh
82 chi Pb 108 hassi Hs
a3 bismut Bi 109 meitneri Mt
84 poloni Po 110 damstadi Ds
a5 astatin At 111 roentgeni Rg
86 radon Rn CHU THICH 1: Tén goi trong ngodc don la dé tham

khdo.

87 franxi Fr

a8 radi Ra
29 actini Ac
ag thori Th
a1 protacti Pa
2 urani u

93 neptuni Np
04 plutoni Pu
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Phu luc B
(qui dinh)

Ky hiéu cho cac nguyén t6 héa hoc va hat nhan

Ky hidu cho cac nguyén té héa hoc phai duec viét bang kiéu chix roman (dung), viét hoa chir cai dau
va theo sau 1a mét chi¥ cai thwdng. Sau ky hiéu khéng dwec c6 dau chdm ngoai trir tredng hop cudi
cau.

vipy: H As Th

Céc chi s6 kém theo xac dinh hat nhan hay phan t&r phai mang ¥ nghia va ¢6 vi tri nhw duwéi day.

S hat nhan (sé khéi) ciia mdt hat nhan dwgc viét cao hon & phia trai, vi du
14
N

Sé nguyén tir trong mot phan t& duoc viét thdp hon & phia phai, vi duy
14
N2

Sé nguyén tir (sb proton) dwere viét thAp hon & phia trai, vi dy
84Gd
Trang thai ion h6a ho#c trang théi kich thich dwoc chi ra bang chi sé viét cao & phia phai.
viby:
Trang théi ion héa: Na®, POZ® hodc (PO~

Trang thai kich thich dién: He', NO°

Trang thai kich thich hat nhan: '"?Ag” hoac "°Ag™
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Phuluc C
{qui dinh)

pH

Pinh nghia pH dwéi day duwoec trich tir Sach Xanh IUPAC, Pai lwong, don vi va ky hiéu hoéa ly, xuét ban

B

pH

—

thir 3 ndm 2007 ¥ v6i sir cho phép clia IUPAC.
trong pH dwgre dinh nghta theo hoat d6 clia cac ion hydro (1+) (ion hydro) trong dung dich:
= paws = = 19 (ans) = = Ig (mh+ Yor1efm®)

1 d6 an. 14 hoat dd cha hydro (+1) (ion hydro) trong dung dich, H+ (aq) VA ym++ 12 hé sb hoat dd cla
21q) theo ndng dd mol & ndng dd mol my..

1 p dwoce hidu 1a mot toan i (px = - Igx) vé&i trerng hop ngoai 1é duy nhét cta ky hiéu pH. Ky
H cling 1a mét ngoai 1& d6i v&i cac nguyén tic vé ky hiéu va dai lwgng. Ndng @6 mol tiéu chudn
¢ chon béng 1 mol - kg™*. Vi pH dwoc dinh nghia theo mét dai lwgng khdng thé do mét cach déc
“n ¢dng thirc trén chi dwegre coi l& mt dinh nghta v& khai niém.

iét 1ap chudn pH dAu ddi héi ap dung khai niém vé “phwrong phap do dau” @am bao tinh lién két

1 cac két qua clia tAt ca cac phép do va dd khéng dam bdo clia chung. Moi gidi han theo Iy thuyét
xac dinh bién thyrc nghiém phai dwgc tinh dén trong d6 khdng dam bao udc lwgng clia phrong
do.

yng phép do dau pH lién quan dén viéc si¥ dung té bao khdng di chuyén, goi 1 té bao Harned:
)| Hz (g) | Chat dém S, CI'(aq) | AgCl (s) | Ag (s)

'nq phwong trinh Nernst cho dang néu trén dén dén quan hé

[

0
L ”;‘ 19 [(ms rsdm®)mere ¥ orfme)]

; d6 £ 1a hiéu dién thé cQa té& bao va E®Ia thé chuin cla dién cyc AgCl| Ag. Phuong trinh nay ¢6
Ap xép lai dé& c6 duoc
E-E®

v o) & ————————+ g (mcs-/m®)
(RT1n 10)/ F

- hign phép do £ va thu dwgc dai lugng -1g (aue Yor) bdng phwong phép ngoai suy me-ime = 0. Gia
1a yor- durge tinh biing cach st dung qui wéc Bates-Guggenheim da trén ly thuyét Debye-Hiickel.
16 =171 (ans) duroe tinh va coi 1a pH(PS), trong d6 PS nghia la chuén d&u. B9 khéng dam bao trong
réc lvgng nay thuwdng bang 0,001 trong =g (aw« yor-)® va +0,003 trong pH.
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Vit liéu clia chat dém chudn diu pH phai dap (ng cac yéu cAu thich hop d@bi véi mau chuén, bao (. ..
dd tinh khiét va én dinh héa hoc, cé thé 4p dung qui wéc Bates-Guggenheim cho wéc lvong —Ig (. . ).
Qui wéc nay ddi hdi cwong o ion < 0,1 mol - kg™'. Chét @ém chudn dau ciing phai dan dén thé ¢ »
chét Idng nhé khi sz dung trong thé bao c6 ghép chét 16ng. Chuén thie, pH(SS), cling ¢6 thé st uuiiy
nhung ¢6 46 khéng dadm béo Ién hon treng gia tri do dworc.

Cac phép do pH thuc té thwdng sir dung té bao ghép chét Ing trong d6, do vy sé c6 thé ghép chat
I6ng, E;. Phép do pH thwéng khong thyre hién bing dién cwe pt | H?, ma thudng béng dign cyc thiy
tinh (ho#c sy chon loc H' khac) ¢ hé sé dap (rng (dE/dpH) thuwdng léch khdi dd déc Nemst. Bd khang
dam bao kém theo I6n hon dang ké so véi d6 khéng dam bao clia cac phép do co ban sir dyng té bao
Harned. Tuy nhién, s két hgp d6 khéng dam bam clia phuong phap dau va tit ca cac phép do ticp
sau cho phép lién két d6 khéng dam bdo clia tat ¢a cac qui trinh téi chudn ddu bing mét chudi cac so
sanh khong dut doan.

C6 céc gia tri tham khdo cho céac tiéu chuén ctia D,O va hén hgp dung méi nwéec-hiru co.
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TCVN 7870-9:2010

Thw mugc tai liéu tham khao

TCVN 7870-1:2010 (ISO 80000-1:2009), Phan 1: Quy dinh chung
TCVN 7870-10:2010 (ISO 80000-10:2009), Phan 10: Vat Iy nguyén t& va hat nhan
CODATA 2008, http://physics.nist.gov/cuu/Constants/bibliography. html

IUPAC, Quantities, Units and Symbols in Physical Chemistry, 3rd ed., 2007. Prepared by: R.

Cohen, T. Cvita, J. Frey, B. Holmstrom, K. Kuchitsu, R. Marquardt, |. Mills, F. Pavese, M. Quack, J.
Stohner, H. Strauss, M. Takami, A. Thor
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