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Sau khi hoan thanh bai hoc nay, ban sé co6 thé:

1. Hiéu dwoc nguyén ly cia phwong phap

2. Xac dinh cac budc co ban dé tinh toan khoi lwong mol
phan t khi kho (M)

3. H6 trg tinh toan cho v - phwong phap 2.
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METHOD 3 - GAS ANALYSIS FOR THE
DETEEMINATION OF DRY MOLECULAR WEIGHT

HOTE : This method does not include all of the
specifications (e.g., equipment and supplies) and procedures
{e.g., sampling) essential to its performance. Some
material is incorporated by reference from other methods in
this part. Therefore, to cobtain reliable results, persons
using this method should also have a thorough knowledges of
Method 1.

1.0 Scope and Application.

1.1 Analytes.

Analvte CAS NHo. Sensitivity
Oxygen (Oz) 7782-44-7 2,000 ppmv
Nitrogen (M,} 7727-37-9 MN/R

Carbon dioxide (CO;) 124-38-9 2,000 ppmv
Carbon monoxide (CO) &30-08-0 M/

1.2 Applicability. This method is applicable for the
determination of CO; and 0, concentrations and dry molecular
weight of a sample from an effluent gas stream of a fossil-
fuel combustion process or other process.

1.3 ©Other methods, as well as meodifications to the
procedure described herein, are alsc applicable for all of
the above determinations. Examples of specific methods and
modifications include: {l) a multi-point grab sampling

method using an Orsat analyzer to analyze the individuoal
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Nguyén ly phwong phap
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- Lay mau dai dién dé xac dinh nong doé O,, CO, va
CO.

- Tinh toan lwu lwong dong thai dé tinh khoi lwong
mol phan to khi kho.
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Phwong phap xac dinh
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03 phuwong phép lay méu khi 6ng khéi theo PP 3:
(1) Mét diém, lay mau don;

(2) Mot diem, lay mau to hop;
(3) Nhiéu diém, lay mau to hop

Mau khi dwgc phan tich & xac dinh % CO,, %0, va
néu can la ca % CO.

Co thé dung thiét bi phan tich Orsat hodc Fyrite dé xéc
dinh khoi lwong mol phan td caa khi khé.
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Phwong phap xac dinh ﬂﬂ

(1)Mot diém, lay mau don:
Piém lay mau c6 thé ¢ gitra tiét dién ngang cua ong khoi hoic tai 1
diém cach thanh ong khoi khong nho hon 1m

(2) Mot diém, ldy mau t6 hop:
Vi tri lay mau twong ty nhu lay mau don
Thé tich lay mau cho c4 2 cach toi thiéu 1a 28L.

Fiter
(Glass Wool) Foxble Tubig To Anai

N = -

e

Squeeze Bulb

Figure 3-1. Grab-Sampling Train.



Phwong phap xac dinh %

(3) Nhiéu diém, lay mau to hop
-Vi tri 1y mau tuwong ty nhu M1, thé tich 1y mau 28L.

Mau khi dugc phan tich dé xéc dinh % CO,, %0, va néu can |13
ca % CO.
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Thiét bi do O,, CO,va CO

ORSAT FYRITE

+—W5B-3

L .

GA-15C— —
. ﬂ-‘

—(9) VC2-50
L (3) 0G5V

+ —— (Jea.)
f GA-30B & GA-305

P 3008




trc tinh toan khoi lwong mol |
phan ti khi kho

M, = 0.440(%CO,) + 0.320(%0,) + 0.280(%N,, + %CO)
Do ndng d& CO trong khi thai rat bé (khoang ppm) nén c6 thé bd
qua trong qud trinh tinh toan, do do khdi lwong mol phan ti khi
dworc tinh theo cong thire sau.

Théng thworng khéng do dac N2 ma néng dd N2 dwoc tinh theo
cong thirc: %N2 = 100 - %CO2 - %02 - % CO

Vi vay, cong thirc tinh toan sé la:
M, = 0.440(%CO,) + 0.320(%0,) + 0.280(100 - %CO, - %0.,)

Chu y: Tat ca nong do6 cac chat dwore tinh theo % khéi lwong khé.

Vidu: %CO, : 12,9%, O, : 7% Tinh M,?
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Khi kho va khi am

Nong dé cac chat trong khi khé luén trong khi am

Khi do dac bang cac may do cam tay thi nong dé thu dwoc la
dwa vao khi kho

! B
Figure 1. Wet vs. Dry [ Ci (wée) 1
entratior SP— i |
Concentration Lilkha) = 1. 'lﬂﬂ'],-'f;. — ﬂ"bHﬂﬂ i
Yolume Percent \ ——= |
_ _ * 1 UG i
Wet Basis Dry Basis

Vd: M6t dong khi thai c6 nong dé NO, 1a 300 ppm va c6
dé am la 7% theo thé tich. Nong dé NO, tinh theo khi
kh6 sé Ion hon hay nhé hon 3007?
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Velocity and Flow Rate Calculations Sheet

1 Stackc Area, square meters /,06 /BC, M@

A, 3.1416/4* D, *110*

2 Percent Moisture, By Volume, wet bulb, dry bulb & p or other d, %

n

3 Absolute Flue Gas Pressure, mm of Mercury

P, = Pg + Py I 136
o 753 =76 |1 ne -[Z5ad
mm Mg mm 130 mm Hg

4 Percent Moisture Saturation at Flue Gas Conditions, %
% Hzosat = t 10{55.11 = (3144 / ( 15°1.8+32+390.86 ))) }" 100 I ( P‘ ! 254’

% HyO\ut - ( 1066911 - (3184 “raeszeasesan e 400 J'{ /I 25.4) =
' [ mmng | = |

5 Dry Mole Fraction of Flue Gas
My = 1-( %H,0 [/ 100)

wo o= L3 |/ o -[057] Ban tinh cho
6 Dry n:l:lacularWaightofl:iue G;:.cgcflgz-moh phu;o,ng phép 3

/100 + 32 * %0,/100 + 28 * (100 - %CO, - %0, )/100

M, -MDD+32"-1100+28'I100- [72F - [79  Dhr1oo=[FO5]
- =

]

7 Wet Molecular Weight of the Flue Gas, g/g-mole
M, = My aal My + 18 * % H,O / 100

M, =\ RIyo5l | 0.927 |+ 18 - | Z3 100= | Q¥
ig-mala @g-maole ] 'g-moke

8 ge Flue Gas Velocity, misec

Vg = 3497 * C, 1 273 + t AP, ] s

P' - MI

vi = 3497 [ O-59 |, 23+ SIS . i EE )7°5 = /5.3
9 Dry Volumetric Flue Gas Flow Rate at Standard Conditions, Nm’/h

Q. 3600 * M, o taga + 273 ), P, ” v, - A,

( & + 273 ) Psta
Qu = 3600 [ 0-122 |. (25 + 213) [AAY].[53H.[0.7%| [Bok
(

Rt < 1.0) (si.s5 [+ 213) 760 e i Ty
L= |
10 Dry Volumetric Flue Gas Flow Rate at Standard Conditions, dscfm

Qud = Qu * 05886
Qua  =|350% |* 05886 = [OEN

11 Actual Wet Volumetric Flue Gas Flow Rate at Actual Conditions, Am®/h
Q,, = 3600 * v, - A,
Q... o0 *[ /5732 |-
[ [0 ]
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