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volumetric flask

= —
DIy q;:::jﬂ(? q:mam(?
(ml) ml)
50 0.05 0.10
100 0.08 0.16
230 0.12 0.24
500 0.20 0.4
1,000 0.30 0.60
2.000 0.50 1.00

| Laboratory Glass Volumetric Flasks, 14, 04, 1998

http://vet.kku.ac.th/physio/labbiochem/16/volumetric%20flask.html

Vayaain: Annual Book of ASTM standards, E288-97, Standard Specification for

pipette

Manufacturer

BRAND for
the highest quality grade
volumetric instruments

m Nominal volume

Error limit

|
Transfer Measuring
pipette pipette

http://www.brand.de/en/products/volumetric-instruments/bulb-pipettes/

Symboal for the conformity
certification of BRAND, ac-
cerding to 'Eichordnung',
the German Federal Weights
and Measures Reqgulations
and to DIN 12 600

150 assoclation mark
Country of origin
Reference temp. (20 °C),

waiting time (5 secands),
calibration (TD, Ex = to deliver)

Class 'A', the highest
quality grade,
'S for swift delivery




burette
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{3.90m)

LABO19| http://www.sjichem.co/Index.php?page=product&cat=glass

http://www.phschool.com/science/biology_place/labbench/lab2/burette.html
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(1) 836 +141.1 =2 149.5
(2) 165.955 -97.30 =2 68.66
(3) 957.87 + 64.08 — 95.468 + 2.4 =2 928.9
(4) 1854.234 — 194.77 +27.369 — 111.2 =2 1575.6

10

B NI

(1) 12.3x0.870 x 1.0362 =? 1.1
(2) 936.235/5.21 =2 180
(3) (16.52x3.21)/55.25 =2 0.960

(4) (29.32x146.3)/(3.47x0.480)="? 2.58x10°
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2.661
B log 458 =2.660865478 — uyuiiaaz
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I.log5.142x 10 =2

2.log A = 0457

-18
3.10g6.57x 10 =2

4.pH= -log(3.16x 10" )
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B (321.45+33.58)—(81.28+7.84)="?
B (12.79+3.79)+(7.45-91.01)=7?

B (091x17.88) ~ (0.41x6.12)="?

B Jog Y=1.648

B log2.84x10° =2
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(2). mmﬂmﬂmﬁauﬁmuﬂu"lﬁ'

- Instrument Errors
- Reagent Error

- Method Errors
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(2). Blank determination
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MI19 2.1 LA Qusit (Crilical value for rejection quotient Q)

1 o' 1
mmqﬂqﬂmmqqqﬂ Number | Qi (90%) | Q_, (95% ) Qi (99% )
= AR AD X, uazmgagane X 3 0.941 0.970 0.994
4 0.765 0.829 0.926
* ﬂiﬁﬁiﬁﬂﬁ1ﬁ1q’ﬂ ( smallest value, X1 ) 5 0.642 0.710 0.821
X,—X
Q, = 271 6 0.560 0.625 0.740
Xn=X; 7 0.507 0.568 0.680
o o 8 0.468 0.526 0.634
* NIAANTINIGIAa ( largest value, Xn )
- 4 4 .
0 _ Xn=X, 4 9 0.437 0.493 0.598
cal 10 0.412 0.466 0.568
Xn=X,
21 22
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Consider the data set:

0.189, 0.167, 0.187, 0.183, 0.186, 0.182, 0.181, 0.184, 0.181, 0.177
Now rearrange in increasing order:

0.167, 0.177, 0.181, 0.181, 0.182, 0.183, 0.184, 0.186, 0.187, 0.189

We hypothesize 0.167 is an outlier. Calculate Q:

~ gap _ 0177 - 0.167
@= range  0.189 — 0.167

= 0.455.
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(1). 32.5,32.07 ,32.46 ,32.33,31.92,31.98,
31.94 uag 32.33
(2). 0.1207,0.1225,0.1246, 0.1233 ,0.1192
ey
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The Student t Test (T-test) 3 UV
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2 0.000 0818 1,061 1.388 1.886 2920 4,303 6985 9925 237 M59
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1 0.000 0637 0878 1.088 1363 1.79% 2200 2T 3108 4025 4437
12| o000 0695 0873 1083 1356 1782 2179 2681 3055 3930 431
13 0,000 0694 0870 1078 1,350 1.7 2160 2650 a2 3852 421 2
14 0.000 0692 0868 1076 1.345 1.761 2145 2624 2977 3787 4140 S
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Table 2: Critical values (

) for the

Upper on

ided 0,05 significance levels; two-sided 0.10 significance levels; 95
percent percentiles.
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