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Bai 1
DUNG CU PO LUONG-SU DUNG VA HIEU CHUAN

GIOI THIEU
Muc dich bai thuc tap:
- Biéu dién dung s6 do trong thyc hanh hoéa hoc.
- Str dung cac dung cu do ludng ding chirc ning, phit hop véi yéu cau.
- Hiéu rd céc khai niém vé do dang va d6 chinh xac va van dung trong thuc hanh dé phép do c6 do
dung va d6 chinh xé4c can thiét.
- Hiéu chinh cac dung cu do thé tich chinh x4c.
1. S6 do va chir s6 c6 nghia
- 86 do: két qua ctiia mot phép do thuong duge biéu dién bang “sb do”. Céc s6 do c6 dugc tir
cac phép do hoa 1y hién nay khong thé chic chin chinh xic 100 % va phai duoc hiéu 14 lubn
ham chira mot d6 khong tin cdy nhét dinh do céc sai léch va bat 6n cua phuong phap do luong
giy ra. DPiéu dé nhan ra 13 néu lip lai phép do nhiéu lan, két qua khong bao gio giéng nhau hoan
toan. Khac vai truong hop s6 do 12 s6 tu nhién c6 duge do céc phép dém thi du dém sb hoc sinh
trong 1 16p, cac s6 do nay ludn ludn gidng nhau.
Vi du: s6 do khdi lugng mét vat duge ghi 1a 2,87 g, phai duoc hiéu 1a vat ndy ning khoang
2,87 g. Néu khong c6 thong tin gi khac thi nén hiéu khéi luong thuc sy cua vat ndy nam trong
khoang 2,87 + 0,01 g. Gié tri + 0,01 g biéu dién d6 khong tin cdy cua gié tri do 2,87 g. Phép do

ludng can c6 do khong tin cdy cang thap cang tot.
- Dj khéng tin cdy ciia mot sé do thuong dugc biéu dién dudi 2 hinh thirc

Do khong tin cdy tuyét d6i, emin, danh gia do chinh xac ctia dung cu do luong. Theo vi du trén
thi: Emin = 0,01 g.
Do khong tin cdy twong ddi, eminr, danh gia do chinh xac tuong dbi cia phép do ludng ding
trén dung cu do ludng ay.Theo vi du trén thi:
0,01

£ =m0 %100 =—"—x100=0,35%
RTX 2,87

- Cdch viét mét sé do:

Sb do phai duoc viét v6i sb chit s6 ¢6 nghia (CSCN) xac dinh phai ¢6 don vi di kém. Vi du:
nong d6 NaOH gom 4 CSCN, khi viét thay vi ghi Cnaon = 0,108643792...N thi chi nén ghi
Cnaon = 0,1086 N ma thdi. Quy tic vé CSCN ctia s6 do duoc trinh bay trong gido trinh “Phan tich
dinh lwong” cia PGS.TS. Cu Thanh Long va GVC. Vi Buc Vinh

Nén biéu dién s6 do véi it chir sb v6 nghia nhat. Vi du: can mot vat trén can phan tich cho gia
tri khéi lwong 1a m = 0,00238 g gdm 3 CSCN, vay nén ghi 2,38 mg thay vi 0,00238 g cho du ca 2
cach déu duoc chip nhan.

- Cic logi sé do
= S6 do truc tiép: duoc ghi nhén tryuc tiép tir thang do ctia mot dung cu do ludng. Vi du:



Thé tich dung dich NaOH 15,50 mL doc trén buret.
Thé tich 10,00 mL HCI lay tir pipet bau 10 mL
Khdi lugng 1,4893 g K2Cr,07 trén can phan tich
= S6 do gian tiép: co duoc do tinh toan tir cac sé do tryc tiép. Vi du:
Nong d6 dung dich HCI tinh dugc tir phép chuin d6 véi dung dich NaOH
~ V3aon*Craon  15,50mLx0,1036N

Cog = =0,1606N
Vg 10,00mL

2. Cac dai lwong dung dé biéu thi mot gia tri do trong héa phan tich.
Gia tri do thu dugc bang mot phuong phap phan tich luén dugc biéu dien bang gia tri trung binh
va d¢ léch chuan
- Gia trj trung binh (X ): cho thdy murc do hoi tu cua cac sb do thu dugce tir phép do vé gin gia
trj thue. S6 do trung binh (X )ludn ludn c6 do tin cdy cao hon sb do don 1& (Xi) thu dugc tir n thi
nghiém lap.

X ==t
n

Vi du: Cén 7 dong tién xu khac nhau (mdi dong can 1 14n) thu dugc cac sé do nhu sau:
3,080; 3,094, 3,107; 3,056; 3,112; 3,174, 3,198. Gia tri trung binh dugc tinh la
3,080 +3,094 +3,107 + 3,056 + 3,112 + 3,174 + 3,198
7

- P§ léch chuin (Sn): cho phép danh gia mirc do phan tan cia cac s6 do tirc 1a ddnh gia sy bat 6n

3|

= 3117286 = 31179

cua ban than phép do hodc cua ddi tuong do. Do 1éch chuan ciua mot chudi cac gia tri don 1¢ X

duoc tinh nhu sau:

trong d6, n 1 s gia tri don 1¢ va Xiva X 1an luot 1a gid tri s6 do don 1é va gia tri trung binh cua
cac thi nghiém dé. Vi du: tinh toan gié tri d¢ 1éch chuén tir 2 chudi s6 liéu & muc trén.

(Xi- X )? (Xi-X)?

(3.025 - 3.0248)% = 0.00000004

(3.080 - 3.117286)% = 0.00137

(3.024 - 3.0248)2 =0.00000064

(3.094 - 3.117286)% =0.00053

(3.028 - 3.0248)2 =0.00001024

(3.107 - 3.117286)? =0.00010

(3.027 - 3.0248)? =0.00000484

(3.056 - 3.117286)% =0.00372

(3.028 - 3.0248)% =0.00001024

(3.112 - 3.117286)% =0.00003

(3.023 - 3.0248)% =0.00000324

(3.174 - 3.117286)% =0.00325

(3.022 - 3.0248)2 =0.00000784

(3.198 - 3.117286)% =0.00656

(3.021- 3.0248)* =0.00001444

(3.026 - 3.0248)2 =0.00000144

(3.024 - 3.0248)2 =0.00000064
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- P9 dung (trueness) (E): cho phép danh gia sy sai biét gitra gia tri trung binh (Y ) va gia tri quy
dinh (p) cua ddi twong do. Hién nhién sy sai biét nay cang nho cang tét. PO dung thudng duoc
biéu dién duéi hai hinh thirc, d6 diing tuyét d6i E va d6 dung twong ddi Er, theo phwong trinh duéi
day
E-X —u, E,=XF
7,

Trong thuc nghiém, sy sai biét nay goi 1a sai s6 hé théng. Cac nguyén nhan gay sai s hé thong

x100

thudng co thé biét rd va khic phuc duoc. Trong phong thi nghiém, mot trong nhitng sai s6 hé thong
hay gip nhat 1a do chéch (bias) ctia dung cu do so véi gia tri cong bd trén dung cu. Vi du binh dinh
murc ghi 100 mL nhung thyc té chi 1 99,3 mL. Viéc sir dung binh dinh mtrc nay pha ché mot dung
dich co néng d0 chinh xac nao doé sé cho néng dd thuc té cao hon. Tuong ty, cac dung cu do chinh
xéac khac nhu can phén tich, pipet hay buret can phai dugc luu ¥ vé d6 chéch nay. Thong thudng
cac dung cu nay nén dugc hi¢u chinh d¢ chéch va dugc kiém tra dinh ky, nhét 1a can phan tich.
Can phan tich 1a mot trong nhimg dung cu do c6 do6 chinh x4c cao nhat trong phong thi nghiém.

Hi¢u chinh can dugc thyc hién nho mét loat cac qua can “chuén” c6 khoi lugng da biét chinh
xé4c. Mot sb can phén tich c6 d6 chinh xac cao (0,1 mg hodc hon) thi co trang bi qua can chuan
bén trong can. Can co thé tu dong thuc hién hiéu chuin hodc ngudi sir dung chi dong hiéu chuan
theo hudng dan. Mot s6 can khong trang bi qua cén chuan thi phai ding cac qua cén chuan bén
ngoai.

Hiéu chuén céc dung cu do thé tich chinh xac dugc thuc hién qua can phan tich.



- P chum (precision): 13 dai lvong do ludng su phan tan cua cac s6 liéu do 1ip so vé6i gia tri
trung binh. B§ chum thuong dugc dac trung b?mg gia tri do I¢ch chuan Sn. Po phan tan thuong do
nhitng yéu t6 ngiu nhién gy ra. Cac sb do lip thuong phan tan quanh gia trj trung binh. Gia trj
cua d§ chum cang nho thi s6 do ¢6 d6 chinh xac cang cao. Vi du: so sanh d chum cua hai day $6
liéu trong vi du muc 2.2. Can Idp mot dé)ng tién 10 1an (1) thu duoc gia tri do 1éch chuén 1a Sn.
=0.0024 va can 7 ddng tién khac nhau (2) cing loai thu duoc gi tri d6 1éch chuan 1a S, = 0.051.
Nhu vdy phép phén tich (1) c6 do chinh x4c cao hon phép phén tich (2). Su bat én cta can giy ra
khong dang ké so véi sy sai khac gitra cac dong tién voi nhau.

2.1. Sai s6 va do khong dam bao do:

- Sai s6 (error, E): 12 6 chéch giira gia tri trung binh do va gia tri thue (, con goi 1a do dung
tuyét d6i) ctia d6i tuong do. Sai s6 ¢ thé 14 sai s6 thiéu hay sai s6 thira. D6 chéch nay chi dugc
xé4c dinh néu biét rd gia tri thuc va gia tri danh dinh. Thuc té khong thé biét gi trj thuc cua dbi

tuong do, thay vao d6 ngudi ta chap nhan lay gia tri quy wéc lam gia tri thuc.

Vi du: mot pipet bau thé tich 10 mL thi xem nhu thé tich danh dinh 14 10,00 mL. Thé tich thuc
(quy uéc) duge xac dinh qua phép hiéu chinh pipet va thu dugc 9,93 mL. Nhu vay véi sai s6 E =
9,93 mL — 10,00 mL =-0,07 mL, pipet méc sai sé thiéu. Khi sir dung pipet ndy nén lay thé tich da
hiéu chuén - 9,93 mL dé tinh toan né)ng do.

- Py khong dam bao do (uncertainty, U): l1a khoang gia tri xung quanh gia tri trung binh c6

thé t6n tai gia tri thuc. D6 khong dam bao do ludn kém theo thong tin vé xac suat.

Vi du: can lap nhiéu lan 1 dong tién thu dugc khdi lugng 1a 3,0248 + 0,0017 g v6i xac suét
95%. Nhu vay 95% kha nang khdi lwong thyc ciia dong tién c6 thé nam déu do6 trong khoang
3,0248 g —0,0017 g dén 3,0248 g + 0,0017 g tirc 1a trong khoang 3,0231 g + 3,0265 g.

Uéc lwong dé khéng dam bao do: 36 khong dam bao do biéu dién murc d6 khong tin cdy cta
s6 do nén khong co6 bat ky CSCN tin cdy nao ca ma chi lay hai chit s6 khac 0 dau tién 1a CSCN
khong tin cay. Céc chir s6 con lai déu VO NGHIA. Do do ludng mirc d6 khong tin ciy nén khong
can “tinh toan chinh x4c” ma chi nén “uéc lugng”. P9 ko dam bao do lién quan dén lan truyén sai
s6 con khoang tin cay thi ko.

2.2. Sai s6 trong phén tich- ngudn gdc va cc dic tinh
- Sai s6 ngiu nhién (random error): lién quan tryc tiép dén do chum (precision) va do khong
dam bao do (uncertainty). Sai sé ngiu nhién thudng nho, khong c6 quy luat, khong xac dinh duoc
nguyén nhan, va 1a nguyén nhan gay ra sai 1éch giita cac thi nghiém lap.Cdn ting sé thi nghiém
ldp dé giam thiéu sai sé nay.

- Sai s6 hé thong (bias): lién quan tryc tiép dén do dung tuyét ddi. Sai s6 nay thuong do dung cu,
thiét bi do va ndng d6 hoa chat khong chinh xac, phuong phap phan tich chwa hiéu chuan hay thién
léch cua phan tich vién. Dé giam thiéu can hiéu chuan lai thiét bi do va hoa chit, thim dinh lai

phuong phép, dao tao tang cuong ky nang thuc hanh ctia ngudi phan tich.

- Sai s6 thd (gross error): 1a cac gia tri 1éch tho bao trong chudi cac gia tri do lip ctia mot phép

do.Sai s6 tho thuong kha 16n, khong c¢6 quy ludt; co thé do phuong phép phan tich khong 6n dinh,



phan tich vién c¢6 k¥ ning kém trong thuc hanh hodc trong tinh toan. Loai sai sé nay rat d& nhan

dién va nén loai bo khi tinh toan sau khi khang dinh bang chuan thong ké.

Cac dung cu do lwong trong phong thi nghiém
3.1. Dung cu do khdi lwgng
3.1.1. Cac loai can trong phong thi nghiém

- Can co khi: dua trén can béng luc qua don béy, trong luong vat can dugc doc trén thang chia
dd. Nguoi doc phai udc lugng trong lugng vat do trén vach chia tdi thiéu cta can. Céc loai can co

khi phd bién hién nay dung dé can céc vat c6 yéu cau do chinh xac khong cao.

- Can dién tir: dia can dugc dat trén mgt nam cham va tao mot lyc tir giup can béng hé. Khi can,
trong luc gay ra do vat can lam thay ddi can béng luc ctia hé. Mot luc dbi khang gitip h¢ phuc hoi
vé vi tri can bang. Luc dbi khang nay ty 1& voi khéi luong vat can, dugc ghi nhan va quy doi chinh
xéc vé khoi luong vat can. Trong lugng vat can duoc hién thi dang sb trén bang dién tir gitip ngudi
doc ghi nhén dé dang. Co nhiéu loai can dién tir c6 d6 chinh xéc tur thép dén cao, thi du can ky
thuat 1a can c6 dd chinh xac thép (#0,1 g + + 0,001g), can phan tich c6 do chinh xac cao hon
(£0.1mg + £0.001mg).Thong thuong can c¢é dg chinh xdc cang cao thi ¢é lwong can t6i da cho
phép cang nho.
3.1.2. Mot s6 lwu y trong viéc sir dung can
= Khong dugce tha mau vat 1én mat ban can.
= Khong cAn mau ning qua gi6i han ctia can. Can thuc hién cin thd dé ude luong khdi luong
trudce khi can chinh xac.
= Khong thyc hién cén trong méi truong quéa kho (< 25%) hodc qua am (>70%) hodc khi mau
dang & nhiét 6 cao (> 65 °C). Nén can khi do am khong khi tir 45-55%, nhiét do tir 25-
35°C.
= P6i voi can c¢6 ché do “Standby”, co thé dé ché do ngudn 1a ON va cai can & ché do
“Standby” khi khong st dung. Ché d¢ “Standby” gitp can khong bi tinh trang chap mach
do 4m nhiét trong ban mach dién tir va gitip hé thdng co -dién trong can ludn sin sang van
hanh, nghia 13 khong phai cho can tu hiéu chuan va 6n dinh trude khi can.
= Khong dat miu long, bot truc tiép tiép xuc 1én mat ban can. Tuyét d6i khong dung gidy loc,
gidy viét thong thuong dé chira mau can. Phai dung chén, lo, gidy can hodc thuyén cin
chuyén dung dé dyng mau khi cén.
= Khi vé sinh mit ban cén, can phai tit cAn va ldy mit ban can ra khoi dé d& roi moi thuc hién
viéc lau chui.
= Khi khong ding cén, tuyét d6i khong dé bat ky trong lwong nao 1én mat ban can lam can
phai chiu tai lién tuc. Can can dugce che bui béng hop mica/kinh nhung khong dugc phu 1én
mit ban can vai hay tdm nylon. Can khong dugc phoi truc tiép dudi anh ning hodc chiu tac
dong lién tuc boi gid quat.
= Khi can, khong khuéy hay gé 1én chén cdc dung mau lam tac dong truc tiép 1én ban can.
= Mot s6 can ¢o cho phép trur bi, tinh ddn. Cén doc k¥ hudng dan trinh tu thao tac dé thuc

hién chinh xac véi timg loai can cy thé.



»  Khi vé sinh khu vuc dé d& mit ban can, tuyét ddi khong dung vat cirng nhon dé nay,vét bo
bui bam & khe dé. Chi dugc phép str dung co gin voi dng hat chan khong dé thao tac.

=  Khéng duoc dé can trén ciing mot chd va gan vai 10 vi ba (tryc dién), may khudy tir (bén
canh), 10 sdy (truc dién), may hit chan khong hodc may khudy hoi (bén canh), can tit quat,
may lanh, dong cira so.

» M5t sb can cho phép hi¢u chuén theo cac khoi luong chuan. Viéc hiéu chuan can duoc thuc
hién trong diéu kién moi truong chuin. Hiéu chuin phai dugc thuc hién dinh ky va dﬁy du
cho tat ca cac murc khdi luong chuén, thi du 1 lﬁn/théng hodc sau 1000 1an do hodc khi xét
thiy co6 thao tac sai nhu can qua khdi luong cho phép, can bi 1éch trong tim. Can doc rd
huéng dan hiéu chuin cho tung loai can cu thé trudce khi lam.

= Tru6c khi can va nhét 13 sau khi doi can,can kiém tra va hiéu chinh d6 thang bang ciia mat

ban canbang cach chinh giot nwde vé vi tri trung tam.
3.1.3. Céc cach can:
- Can truc tiép: doc truc tiép khéi lugng vat trén can.

- Can gian tiép: can khoi luong bi va can tong khdi lugng vat can can va bi. Khéi luong vat can
can 1a hiéu s6 khdi luong. Cach can nay gitp triét tiéu do 1éch khdi lugng trén can. Cach can nay
phu hop véi thi nghiém hoa hoc do vt can thuong 1a hoa chat nén luon dat trong vat chira (bi).Déi
véi can co khi, nhiéu khi kho c6 thé diéu chinh d6 léch nay trén can nén cach can nay kha hiéu
qua. Bdi véi can dién tir, bang viéc nhan nlt “TARE”, can s& tu dong chinh khdi lugng bi vé 0,
do d6 sau khi cho vat can vao bi, khdi lugng vat can sé& hién thi ngay trén man hinh cta can.TUy
theo muc dich sir dung can chon lua loai can va cach can cho phu hop, cu thé:

Yéu ciu can thuong dugc viét nhu sau: “Can chinh xdc khodng 2,0000 g hoic can khodng
2 g chinh xdc dén 0,1 mg acid A...hoic can khodng 2,0 g baz B” c6 nghia 1a do chinh xac cta
khéi lugng can 13 0,0001 g dbi voi acid A va 0,1 g ddi voi baz B. Nhu vay phai ding cin phan tich
(£0.0001 g) dé can acid A va dung can k¥ thuat (£0,1 mg) dé can baz B. Luong chit A c6 thé
khong can DPUNG 2,0000 g ma co thé 1a 2,0064 g hay 1,9948 g, vv... Nhu vay khong nén diéu
chinh luong can cho dung 2,0000 g vira mét thoi gian vira o nguy co sai s6 do miu A c6 thé bay
hoi hodc hut am hodc do nhiém bén tir méi trudng.

Tuong ty “Can ditng 1,3772 g mudi C...” tirc 13 yéu cau d6 chinh xac cua khéi lwong C can
can phai 12 £ 0.0001 g (can phan tich) va phai can ding 1,3772 g. Yéu ciu ndy it gip va chi phu
hop khi can pha diing mot ndng do hoa chat nao d6 lam chét chuan gbe va chat nay khdng huat am,
bay hoi hay phan Gmg vé6i cac thanh phan cua khong khi trong qué trinh can.



3.1.4. Hiéu chinh khdi lwong vit can
Hiéu chinh lyc day Archimedes (buoyancy): thong thudng khi caAn mot vat, khdi lugng “biéu kién”
thuong khac hon so véi khdi lugng thuc sy ciia vat cAn mot gid tri bang véi khdi luong khong khi vat
can chiém chd. Sai 1éch nay xudt hién khi ty trong vat can (dvat can) khac v6i ty trong ctia qua can
chuan (dqua can chuin) duing dé hiéu chinh can. Sai 1éch niy cang 16n khi sai biét ty trong giita vat can va

ty trong qua can cang 16n. Khdi lugng thyc, m, duoc tinh theo cong thirc:
ml 1_ dkhﬁn&khl’
d qua—can—chuan

[1_ d khong-khi j
dvat—can
Trong d6: dkneng kni = 0,0012 g/mL; qua can chuin = 8,0 g/mL, m’: khéi luong doc trén can.

Vi du: khéi luong nude doc trén can m’=2,0000 g, ty trong nude 1a 0,9956502 g/mL (30 °C) thi khdi
luong thuc la:

m=

1)

0,0012

2,0000[1— 50 j
m= ' =2,0021g

L 00012
0,9956502

Trong lwgng riéng clia nude (g/cm’®) tai cac nhiét do tir 10-30 °C.

Nhiét d | Trong luong riéng Thé tich cta 1 g nude (mL)
(°C) (g/mL) O nhiét d6 cot 12 | Hiéu chinh vé 20°C®
10 0,9997026 1,0014 1,0015
11 0,9996084 1,0015 1,0016
12 0,9995004 1,0016 1,0017
13 0,9993801 1,0017 1,0018
14 0,9992474 1,0018 1,0019
15 0,9991026 1,0020 1,0020
16 0,998946 1,0021 1,0021
17 0,9987779 1,0023 1,0023
18 0,9985986 1,0025 1,0025
19 0,9984082 1,0027 1,0027
20 0,9982071 1,0029 1,0029
21 0,9979955 1,0031 1,0031
22 0,9977735 1,0033 1,0033
23 0,9975415 1,0035 1,0035
24 0,9972995 1,0038 1,0038
25 0,9970479 1,0040 1,0040
26 0,9967867 1,0043 1,0042




27 0,9965162 1,0046 1,0045
28 0,9962365 1,0048 1,0047
29 0,9959478 1,0051 1,0050
30 0,9956502 1,0054 1,0053

(a) : Hiéu chinh lyc day Archimedes theo phwong trinh (1)
(b) : Hiéu chinh lic ddy Archimedes va hé sé gian né cua thiy tinh borosilicate 0.00010%/K

3.2. Dung cu do thé tich:

Dung cu do thé tich c6 thé 1am tir nhiéu loai vat liéu khac nhau nhu nhua PE hay thuy tinh.
Dung cu bang nhwa phit hop cho cac héa chit an mon thuy tinh thuong c6 do chinh xac khong cao,
dung cy bang thuy tinh ¢6 d6 chinh xac cao hon (thuy tinh loai A chinh xac hon loai B).

Trén dung cu bao gio ciing c6 ghi thé tich va thudng di kém véi sai s6 vé thé tich (dung sai).
Dung sai tuy thudc vao tinh chét vat liéu lam binh chira, dd chinh xac cua thang chia dg trén dung

cu va quy udc st dung. Dung tich cang 16n thi do chinh x4c cang cao.
Dung cu do thé tich dugc chia thanh 2 loai dwa vao cong dung cta ching

- Dung cu ding dé chiva dung dich (dau hiéu nhan biét dugc ghi trén dung cu 1a TC: to contain
hay IN), thi du binh dinh mrc dung dé pha ché mot thé tich dung dich c6 do chinh xac cao. Thé
tich dung dich chiém chd (tinh t6i vach mtc) trong binh chira bang véi thé tich ghi trén binh. Thé
tich dung dich d6 ra ngoai luén nhé hon thé tich ghi trén binh do mot lugng chét 1éng con dinh

trén thanh binh chira.

- Dung cu ding dé liy dung dich (ddu hiéu nhan biét 1a TD: to deliver hay EX), thi du nhu pipet,
buret, 6ng dong 13 cac dung cu ding dé 1ay mot thé tich chinh xac theo yéu cau. Cap do chinh xéc:
Pipet bau > pipet vach = buret >> 6ng dong. DO chinh x4c cia mot dung cu do chia dd ty 1€ véi

khoang céch gitra hai vach chia nhé nhét va tiét dién cua dung cu tai vach chia.

Luru y: Khong dung cac dung cu chia 6 nhu beaker, erlen khi can d6 chinh xac < 5%.



Binh dinh mirc:

Dung tich Dung sai
(mL) (xmL)
5 0.025
10 0.025 ﬁ
20 0.04
25 0.04 o~
50 0.06
100 0.10 |
100 0.10
200 0.15
250 0.15
500 0.25
1000 0.40
2000 0.60
5000 1.20

Thé tich va dung sai ciia binh dinh mitc thity tinh borosilicate logi A (Duran)

5@, 100

Thong tin vé thé tich va dg chinh xdc tai 20 °C ghi trén binh dinh mirc
3.2.1.Pipet: co hai loai pipet chia do va pipet bau. D¢ chinh xac ciia pipet bau cao hon pipet

chia do.
Loai B Loai A
Dung tich Dung sai |
(mL) (+mL) I
1 0.01 0.007
2 0.015 0.01
5 0.02 0.015
10 0.03 0.02
20 0.05 0.03
25 0.05 0.03
50 0.08 0.05
100 0.12 0.08

Thé tich va dung sai ciia pipet bau thiy tinh logi A va B



