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Chwong 3. Quan trac va danh gia CL khéng khi

3.1. Mot s6 van dé chung
(1). Pdc diém méi treorng khéng khi

® Sy phat tan, chuyén hoa chat 6 nhiém khong khi
phire tap, lién quan dén cac yéu to khi twong

® Ngudn 6 nhiém cé thé co dinh hodc di déng

® Ky thuat 1ay mau, phan tich khé hon so véi MT
nwoc

(2). Céc loai hinh quan trac va danh gia CLKK
® Chat lwong khdng khi xung quanh (ambient air)
® Nguon phat thai (Khi thai)

® Khong khi trong nha (indoor air)
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(3). Théng s6 quan tréc

- Khéng khi xung quanh/ngoai troi:

® Cac théng so trong tiéu chuan, quy chuan CLKKXQ
® Cac chat ON duwoc quan tdm khac

® Cac thdng sb khi twong

- Khi thai

® Cac théng so trong tiéu chuan, quy chuan khi thai
® Dac thu cho ngudn thai

® Cac thdng sb khi twong, khi ddng hoc, ...
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(4) Vé céac dang nbng dd tac nhdn ONKK

< Nong dé chat 6 nhiém khéng khi bién déng nhanh

theo thoi gian = thwdong quan tam cac dang:
Nong dé tirng lan — nong do chat 6 nhiém trong khong
khi do trong khoang thoi gian twong doi ngan (10-20
phuat). Gia tri I&n nhat trong quan trac twng lan la nébng
dé cwc dai tirng lan.
Noéng dé trung binh - TB 1 h, TB 3 h, TB 8 h, TB ngay,
TB thang, TB nam.

Thoi gian pljo’i nhiém cang ,déi — tac dong cang Ion — gia tri
tiéu chuan phai cang thap

— Murc TC nbng dd tire thoi cure dai > miére TC TB1 h >
muc TC TB 8 h...
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Nong do chat ON (khi, hoi) trong khdng khi: mg/m3 va ppm(v)

>

O 0°C, 1 atm:

MW
1IOIOm(V)=2 Mg/m*| ¢ dau c6?

’ (MW: khéi lwong phan tir chat ON)
& T(K) va P (atm):

1ppm(v) = IZIZVZ X 2_:3 xP mg/m’

O 20°C (293 K) va 1 atm:

3

MW
lppm(v) = 404 mg/m

Vi du: Voi khi CO, (MW = 44), & 20°C va 1 atm:
1 ppm(v) = 44/24,04 = 1,83 mg/m?3
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3.2. Quan trac khéng khi xung quanh

3.2.1. Thiét ké chwong trinh quan trac

® Thu thap/khdo sat cac thong tin lién quan ban dau :
Vi tri dia ly, dia hinh, so dd khu vwe lay mau;
Piéu kién vi khi hau khu vuc quan trac;
Cac ngudn phat thai (néu cd) tai khu vue.

® Thiét ké cac ndi dung:

Loai hinh quan trac (nén, tac ddng, tuan tha)

Pija diém, vi tri quan trac

Po cao quan trac

Théng sb6 quan trac

Thoi gian va tan suat quan trac
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(1). Xdc dinh dia diém, vi tri quan trac
® Phuy thuéc muc tiéu chuong trinh quan trac; vi du quan
trac MT khong khi doé thi thwong co it nhat 3 loai diém:
Piém chiu tac déng do cdng nghiép, giao thédng
Piém chiu tac déng do sinh hoat
Piém nén, it chiu anh hwéng
® Xem xét cac qua trinh gay 6 nhiém & céac nguon thai >
lwa chon vi tri trén so d6 = khao sat thuc té chon vi tri
® Khi xac dinh vj tri diém quan trac chu y:
Diéu kién thoi tiét:,hu’é’ng gio, téc do qgio, birc xa Mat Troi, do am,
nhiét d6 khéng khi;
Diéu kién dja hinh: thdng thoang, dai dién cho khu vwc quan tam;

nhirng noi cé dia hinh phrc tap vi tri quan trac xac dinh theo diéu
kKién phat tan cuc bo;
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Tiéu chi vi tri tram quan trac nén quéc té, quoc gia

® khong duwoc dat & nhirng noi cd bién ddng I&n vé qui
hoach vé dd dai cla thoi gian va vé moi hwdng cda vi tri

® phai cach xa cac trung tam 4o thi, cdng nghiép, giao
théng van tai.

® khong dwoc dat & nhirng noi cd nhay cdm vé thién tai

nhw nui Ira, chay rieng, bao cat v.v.

® khong dat tram & nhirng noi nhw thung Iing, dinh nui
V.V néu nhw vi tri d6 khdng dai dién cho diéu kién trung
binh toan vung.

® Thiét |ap do dac cac théng so khi twong nhw mot tram
khi twong day dd nhat cung v&i tram QTMT.
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(2). Xdc dinh dé cao quan trac

® Chiéu cao do dac rat khac nhau cho mbi hé
thdng quan trac

® Thoéng thworng doi vai khéng khi dd thi, ndong do
cac chat 6 nhiém dwoc do tr dd cao ttr 1,5 — 3
m la do cao cac chat co kha nang gay hai cho
con nguoi.

® Tai hé thong tram nén qudc té, viéc do dac céac
chat khi dwoc 1ay & dd cao trung v&i do dac gid
(10 m), con bui lo IPng dwoc lay & dd cao tr 1,5
— 3m.
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(3). Xdc dinh tan suat va théi gian quan trac

® Tan suat quan trac:
Tuy thudc yéu cau quan ly méi trwdng, diéu kién kinh
phi, ky thuat;
Phai duoc thiet ké:
e Duwatrén quan diem thong ké
e DPam bao s Iiéq c6 gia tri khoa hoc
e Phan anh sw bién déng cua k[n’ hau khu vuc
e Phat hién dwgc nhirng thay doi theo chu ky cua CLKK
Quan trac nén khéng khi: toi thiéu 1 1an/thang;
Quan trac khéng khi xung quanh: téi thiéu 6 1an/ndm
Quan trac tac dong: toi thiéu 6 lan/nam:;

+Thoi gian toi thiéu dé cé thé danh gia chét luvong khdng
khi phai la mét nam véi mét churong trinh do lién tuc
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® Thoi gian quan trac

Phu thuéc théng s cér] quan trac, tinh hinh hoat

dong cac ngudn thai, yéu to khi twong...

Thwéng chon ngay tién hanh quan trac l1a nhirng

ngay khong mua.

Pé c6 gia tri TB ngay:

e TOtnhat2 gi& 11an > 12 lan/ngay

° Néu) han hep kinh phi nhan lyc: ban dém 3 gio/lan
- tong 10 lan/ngay

e Neéu it kinh phi, nhan lyc hon: tir 6:00 AM dén 10:00
PM, 2 gio/lan = 8 lan/ngay
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3.2.2. L4y mau khéng khi

(1). LAy mau do céc chét khi va hoi

<+C0 2 hinh thirc lay mau:
Lay mau khéng khi trong thiét bi chira (tui, bom) sau d6 phan tich
trén mau (vi du: xac dinh benzen) (“whole air” sampling)
Gitr va lam gidu chat can phéan tich trong khong khi trén bé thu
mau, sau dé x&r ly va phan tich (da so cac khi nhw SO,, NO,, CO,
O,)(“in-field concentration” sampling)

< Cac ky thuat lay mau:
Lay mau thu ddng (passive sampling)— dwa vao sw khuéch tan
khong khi tw nhién, knbng dung bom hut
Lay mau cha déng (active sampling) — dung bom hut/day dé dua
khéng khi vao thiét bi thu mau.
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(a). Lay mau khéng khi vao chai, bom hay
tai chira khi
(178" or 1/4" nut)
® Phuwong phap thong khi tw nhién:

mé nap chai chira, dé khong khi di vao tw nhién
mot thoi gian, day nap lai, dem mau vé phan tich
c6 thé xac dinh dugc n§ng do trung binh trong
khoang th&i gian 1ay mau
lwong mau it

® Phuwong phap chan khong:
rut chan khong chai/bom chira truoc, khi lAy mau
chi m& nap/van cho khdng khi di vao
c6 thé lay mau tirc thoi hodc méu trong khoéng
thdi gian xac dinh bang cach kiém soat lwu lwong
khéng khi vao (xem hinh)

vacuum
gauge




Chwong 3. Quan trac va danh gia CL khéng khi

Bom lay mau khi (Canister)

® |am bang thép khong gi, loai dac biét bé mat
bén trong dwoc thu déng hdéa hoa hoc (Summa
canister)

® thétichtlr 1L dén6 L

® v0iloai 6 L, thoi gian lay mau KKXQ thwong >
2 h

® loai 1 L thwdng ding cho mau khi cé nong do
cao (vi du hoi thoat tr dat) va khdng can lay
theo thoi gian.

® Khi do chan khong con lai nhg, tdc do khi &
khéng con 6n dinh ma giam dan, nén dirng lay
mau dén dd chan khéng ~127 mmHg.
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® Phuwong phap thay cho (lung sampler):

ap dung dé lay mau khi vao tui

dat tui lay mau vao hop kin (c6 thé tich Ién hon

thé tich day cua tui), voi cua tui mau tho ra ngoai

khdng khi

rut khéng khi ra khdi hop (tao ap suat am trong hop)

khéng khi di vao tui dé thay chd thé tich da hut ra

khoa voi, duwoc tii mau.

khéng khi di
_ vao tui thé chb | ' khéng khi hut
H— H— ra khéi hép

U

Ban dau Khi 1ay mau (Video minh hoa)
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® Phuong phap bom (chu
dong):
dung bom day khong khi
vao bom/tui chira (hinh bén)
- ¢6 thé chl ddng lwu lwong

bom

lwu lwgng bom nho 50 — - -
200 mL/phut - =2
khéng bom qua 80% dung reg®
tich toi da cua tui chira .

Bai giang Quan trac va danh gia chat lwong nwéc va khéng khi 3-16




Chwong 3. Quan trac va danh gia CL khéng khi

® Cac chai/bom/tdi chira mau phai =~ © 0
lam bang vat liéu sit (khdng mat
khi), khdng twong tac véi khican =~
phan tich.

® Chai chira mau cé thé lam bang
thay tinh

® TUi chlra mau lam tlr cac vat liéu
polymer:

Teflon
Tedlar hay PVF (Polyvinyl floride)
FEP (fluorinated ethylene propylene)

® Bom chra mau bang thép khéng gi
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Table 1.2 Comparison of Canisters to Bags

Type of Sampling

Media Hold Time

Hold Time to Analysis

Surface Inertness

Cleanliness

Sampling Application

Rule of Thumb

Advantages
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(b). Gitr chat can phan tich qua bé thu mau

ONguyen tac: chat can phan tich trong khong khi bi gitr
lai & dung cu thu mau bang chat hap thu hodc hap phu.

® Hap thu

str dung dung dich chat hap thu trong cac impinger (phd bién)
— xem cu thé cac khi & muc 3.3.4.

str dung vat liéu hap thu ran (vi du hat kiém v&i CO,) hay vat
liéu (giay loc, s&¥) tdm chat hap thu

thwdng ap dung ky thuat chi déng (bom) hon khuéch tan tw
nhién

® Hap phu
hap phu chd déng — cac éng hap phu (sorbent tube)

hap phu bi ddng —cac 6ng hay miéng hap phu (passive badge
sampler)

Bai giang Quan trac va danh gia chat lwong nwéc va khéng khi 3-19




Chwong 3. Quan trac va danh gia CL khéng khi

Hé théng hap thu mau gém bom va cac dng chra dung dich hap thu.

External
atmosphere

¥

Filter

———— i :j‘:\-\
e N I
Inverted funnel 7
to protect against * A A ;(
partlcgl_ate One or more Drying agent_ or Pump Gas meter
deposition Drechsel bottles  ©ther protection for
containing pump — the final
absorbing Drechsel botile
solution may be empty to
act as a splash guard
Figure 6.6 Schematic showing the typical components of a gas absorption train.
Bai giang Quan trac va danh gia chat lwong nwéc va khéng khi 3-20




Chwong 3. Quan trac va danh gia CL khéng khi

Xem video minh hoa (00:30~)

Quad Adjustable
Low Flow Holder

Sample Tubes

Tygon Tubing

Sampile Pump
Miéng lay mau thu déng bang hap Or;g hap phu b dongAIay
. s s . . A pa R mau formaldehyd khong
B 4y mau gém bom va nhiéu dng hép phy,  Phy cho phep khuech tan on dinh khi trong nha. Thoi gian
cho phép 14y mau nhiéu chat ciing lic hodc  chat khdng bi anh hudng bai toc S A o a
30 |5 i 5 thoi do gio. (SKC-575 Series Passive lam Viec 5-7 ngay, giol han
cho phep lay trung binh theo trong s6 thoi ) glo. phat hién 0.01 ppm. (SKC).
gian (TWA). Sampler)
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Chwong 3. Quan trac va danh gia CL khéng khi

® Khi di vao I&p hap phu trong Iy mau thu déng theo hai nguyén tac
khuéch tan va tham thau:

SOLID SORBENT (CHARCOAL)

WELL- omueo T
Fig. 13-4. Static sampler based on the diffusion principle. 7 SOLID SORBENT

THIN MEMBRANE

Fig. 13-5. Static sampler based on the permeation principle.
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Permeation Samplers for Selected Gases

Gas Membrane Sorber Sensitivity
Chlorine Dimethyl silicone Buffered (pH 7) 0.013 ppm (8-hr
(DMS) (single- Fluorescein, 0.005% exposure)
backed) NaBr (0.31%)
Sulfur dioxide DMS (single-backed)  Tetrachloromer- 0.01 ppm (8-hr
curate (II) exposure)
Vinyl chloride DMS (single-backed)  Activated charcoal 0.02 ppm (linear to 50
(CS; desorption) ppm+)
Alkyl lead DMS (unbacked) Silica gel (IC1 0.2 ug
desorption)
Benzene Silicon polycarbonate  Activated charcoal 0.02 ppm (8-hr
(CS, desorption) exposure)
Ammonia Vinyl silicone 0.6% boric acid 0.4 ppm (8-hr
exposure)
Hydrogen sulfide DMS (single-backed) 0.02 N NaOH, 0.003M 0.01 ppm
EDTA
Hydrogen cyanide DMS (single-backed) 0.01 N NaOH 0.01 ppm (8-hr
exposure)

Source: West, P. W., Am. Lab. 12, 35-39 (1980).
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Gas Sampling Bags are a Cost-Effective Alternative to Cans and Tubes for Many Applications

Canister Gas Sampling Bag Solvent Desorption Tube
Media Type whole air whole air adsorption
Sensitivity ppb ppm ppm
Technique passive (no pump) active active
Sample Type grab or integrated grab integrated
Analyte wide range of VOCs wide range of VOCs & permanent gases sorbent specific
Applications ambient, IAQ, emergency response, IH ambient, IAQ emission IAQ, IH
Durability reusable one time use one time use
Inertness excellent fair fair
Stability 30 day 48 hrs varies by analyte
Sample Volume 04-6L 0.5-100 L varies by analyte
Sampling Time minutes to days minutes to hours minutes to hours

Nguén: www.restek.com
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(2). L&y mau do bui lo’ Iteng (Particulate Sampling)
(a). Cac dang thiét bi 1ay mau

(Xem: Particulate samplers), Ngudn: Joseph A.Salvato et al. Environmental
engineering, 5" Ed., John Wiley & Sons, 2003)

High-volume (Hi-vol) samplers — phd bién nhat
Sedimentation and settling devices

Automatic (tape) smoke sampler

Inertial or centrifugal collection equipment
Impingers (b6 va dap)

Cascade impactor (b6 va dap phan loai)
Electrostatic precipitator-type sampling devices
Nuclel counters

Pollen samplers
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High-volume sampler

« Dung bom hat khi lwu lwong dén 1.0 — 1.5 m3/phat, hat lién tuc trong 24 h

- Loc qua giay loc si thay tinh (GF filter); chénh Iéch khdi lwgng giay loc
trwwdc va sau khi hut = khoi lwong bui

. Két hop tdng thé tich khi da loc — néng dé tbng PM

Filter and

Blower motor : l

FIGURE 3.4 High-volume particle sampler.
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Filter Holder

=
"T"la'\f |
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Controlle I"AL"
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Flow Meter

High Volume Air Sampler(inside view)
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/:_; \( INLET COVER

FLOW f“"ﬁ — _'n\""h INLET

'5 HH HH [l H ‘H T~ FIRST STAGE FRACTIONATOR
ACCELERATION JET - —5_...‘ | | ‘H | |

COLLECTION PLATE ;*Kv | : l : J _\fk SECOND STAGE FRACT|ONATOR

VENT TUBE %_/; FILTER
-t HI -VOL BLOWER

Gan thém b va dap phan loai
c@ hat trwdc khi qua giay loc sé
cho phép xac dinh PM10
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3.2.3. Do hién trwdng cdc chat khi va bui lo Itrng
C6 2 nhom thiét bi:
(1). Thiét bi doc trwe tiép khéng dac thu cho mét chat
(Compound-Nonspecific Direct-Reading Instruments)
Bo do khi dé chay (Combustible Gas Monitor)
Cac detector ion hdéa ngon Ira (FID)
Cac detector quang ion hoa (PID)
Phé hdng ngoai (IR)
B6 do sol khi (Aerosol Monitor) — do bui
(2). Thiét bj doc truc tiép dac thu cho chat
(Chemical-Specific Direct-Reading Instruments)
Céc 6ng hién mau
Cac sensor dién hda

Xem tap: “Air-sampling instruments” tr.79-83 (Nguén:Ostler and Holley. Prentice Hall’s
Environmental Technology Series, Vol.4 Sampling and Analysis, 1997)
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® Do bui lo Itrng tai hién trvdng:
may do kiéu cam tay hay vali xach tay,
s dung nguyén tac tan xa anh sang b&i cac hat bui
(ngudn sang hong ngoai hay laser)

May do bui cam
tay HAZ-DUST |
cua hang SKC

Principle of Operation

HAZ-DUST 1 uses the principle of near-forward light scattering to ‘
measure dust concentration. Inside the instrument, an infrared light d
source is positioned at a 90-degree angle from a photodetector. As .
airborne particles enter the infrared beam, they scatter the light. May do bui HAZ-DUST
The amount of light received by the photodetector is directly EPAM-SObO cla hang
proportional to the aerosol concentration. No filter or gravimetric
analysis 1s required. Air flow through the HAZ-DUST 1 1s passive.

SKC, c6 thé do riéng céc
dang TSP, PM10, PM2.5
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® Do hién trwérng cac chat khi
may do cam tay v&i cac sensor dac hiéu cho tirng chat khi
pho bién la cac sensor dién hoa (CO, NO,, SO,, O,) — cac
khi di vao vung chat dién ly trong sensor qua mang, phan
ng oxy hoa-khw xay ra trén dién cwc (Au, Pt); sinh ra dong
dién, chuyén thanh tin hiéu ndng do.

CARBON
CO-BF 13

@ | |l|||ﬂ|ll|ﬂl”-—"G

Cac sensor dién héa do CO va SO,
(Xem bai doc thém so6 5)

—

JA SULFUR DIOXIDE-
SO2.BF 5323002

I 048

Cac dang may do khi
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Electrolyte
—
// : Membrane
Counter electrode [ /
. \\\» 4
H

«<— Gas
Reference = | | & L ;
electrode

= Measuring electrode

An electrochemical sensor consists of a chamber with two or three electrodes and an
electrolyte. A membrane, such as a porous PTFE-sheet, prevents the electrolyte from
leaving the chamber. Gas, however, can pass through the membrane and reach the
electrodes. The electrodes are usually made of platinum or gold. An electrochemical reaction
with the gas takes place on the measuring electrode. Electrons are released and diffuse to
the counter electrode. The current produced by the electrodes that diffuse from one electrode
to the other is proportional to the gas concentration.

The reference electrode produces a constant voltage between the measuring electrode and
the counter electrode. Most gases react only within a small range of the reference voltage.
Electrochemical sensors are available for many gases (H2S, HCN, CO, CI2, SO2, H2, NO,
and NO2).
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Some typical reactions between the gas and the electrolyte:

Gas Measuring electrode Counter electrode

H2S H2S + 4 H20 —> H2S04 + 7 H+ + 8e- 02+ 4H+4e-—>2H20

HCN 2 HCN —>2 H + 2 CN- 02 +2H + 2e- —> H20

CO CO+H20 — CO2 + 2 H+ + 2e- 02+ 4H+4e-—>2H20

Cl2 2H20 —> 02 + 4 H+ + 4e- 2 H+ + CI2 + 2e- —> 2 HCI
SO2 S0O2 +2 H20 —> H2S04 + 2 H+ + 2e- 02+ 4H+4e-—>2H20

H2 H2 —> 2 H+ + 2e- 02+ 4H+ 2e-—>H20

NO NO+ 2 H20 —> HNO3+ 3 H+ + 3e- 02+ 4H+4e-—>2H20

NO2 2 H20 —> 02 + 4 H+ + 4e- NO2 + 2 H + 2e- —> NO + H20

Depending on the measured gas, different catalysts, electrodes, electrolytes, and reference
voltages are used to get the best selectivity and to avoid cross-sensitivity.
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Chwong 3. Quan trac va danh gia CL khéng khi

Vi du mot sb PP lAy mau va do hién trwdng KKXQ quy dinh & Quy trinh ky
thuat quan trac theo Thong tw 24/2017 cua B6 TNMT

SO,

CO

NO,

46. Tbéng bui lo Irng (TSP)

47. PMy,

48. PM,;

AS: Australian Standard, IS:

* TCVN 5971:1995;
* TCVN 7726:2007 ;

* TCVN 5972:1995 ;

* TCVN 7725:2007 ;

* IS 5182-10 (1999) (Khéng ap dung muc 3
* TCVN 6137:2009

* TCVN 5067:1995

* 40 CFR part 50 method appendix J;

* AS/NZS 3580.9.7:2009;
* AS/NZS 3580.9.6:2003

* 40 CFR Part 50 method Appendix L;
« AS/NZS 3580.9.7:2009

Indian Standard

Bai giang Quan trac va danh gia chat lwong nwéc va khéng khi
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Chwong 3. Quan trac va danh gia CL khéng khi

3.2.4. Phan tich cac chat khi
(1). SO,
“* TCVN 5971-1995, Phuwong phap West&Gaeke
® Nguyén tac:
Khi 1y mau, SO, hap thu trong dung dich tetrachloromecurate (TCM) tao phirc
bén: SO, + HgCl,2 + H,O — HgCl,S0,% + 2H* + 2CI-
O PTN, thém p-rosaniline va HCHO — phan tng tao pararosaniline
methylsulfonic acid mau dé tia, hap thu quang & 548-550 nm.
Chuy:
Bao quan mau & 5°C, phan tich mau trong vong 24 h
Quét phd & 548-550 nm dé xac dinh cwc dai hap thu.
Thubdc thir p-rosaniline phai khéng mau; néu khéng phai tinh ché lai.
Do lién tuc SO, & hién trwérng cd thé st dung cac phwong phap: do do
dan, coulomb ké&, dung sensor phat huynh quang
Vi du: TCVN 7726:2007 (1ISO 10498:2004) - Khong khi xung quanh. Xac dinh
Sunfua dioxit. Phwong phap huynh quang cuwc tim.
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Chwong 3. Quan trac va danh gia CL khéng khi

(2). NO,
< TCVN 6137-2009, Phwong phap Griss — Saltzman cai tién
® Nguyén tac:
Khi Iéy mau, NO, hoa tan trong dung dich hap thu Griss — Saltzman

(sunfanilamid + axit tactric + EDTA + N-(1-naphthyl)-ethylendiamin
dihydroclorua +axeton). Phan (rng dan dén tao chat mau azo mau dé.

Po hap thu quang & 540-550 nm.

Chu y:

Thoi gian lay mau tlr 10 phat dén 2 h.

Do mau khdng bén, phai phan tich sau khi lay mau cang s&m cang tét, khdng qua 8 h.
® Do lién tuc NO, duoc thyc hién bang PP phat quang hoda hoc

(chemiluminescence).
Vidu: TCVN 6138:1996 (ISO 7996:1985) Khong khi xung quanh. Xac
dinh ndng dd khdi lwong clia cac nito dxit. Phwong phap quang héa
hoc.
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Chwong 3. Quan trac va danh gia CL khéng khi

(3). CO
<52 TCN 352-89 BO Y t&, Phuong phap Folin-Ciocalteu
® Nguyén tac:
Khi lay mau, CO phan &ng véi dung dich hap thu PdCl, gidi phéng Pd

kim loai. Pd m@i tao ra phan trng véi thudc thir Folin-Ciocalteu tao
phrc mau xanh.
Po hap thu quang & 650-680 nm.
Chuy:
Th&i gian tiep xuc mau vai PACI, phai it nhat 4 h.

Thudc thir Folin-Ciocalteu phai trong, khong cé két tla vang, bdo quan trong
chai mau sam.

® Do lién tuc CO duoc thuc hién bang PP phd hong ngoai
khéng khuéch tan (NDIR).
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(4). O4
*» Phwong phap NBKI, WHO-GEMS/AIR (1994)
® Nguyén tac:
Khi lay mau, O, phan (rng v&i dung dich hap thu Kl trong dém phosphat (pH
6,8) tao thanh I,:
O3+2H*"+31" > 1;7+0,+H,0
Po hap thu quang & 352 nm.
Chu y:
Dung 2 6ng hap thu méc nbi tiép (méi éng 5 mL dung dich hép thu).
SO, & ndng dd cao can trd, phai dwoc loai bang hap thu v&i 6ng chir U chira CrO,
trwac 6ng hap thu O,.
® Do lién tuc O, dwoc thwe hién bang PP phat quang hda hoc vai etylen
Vi du:
TCVN 7171:2002 (ISO 13964:1998) Chat lro'ng khong khi. Xac dinh 6z6n
trong kndng khi xung quanh. Phwong phap trac quang tia cwc tim.

TCVN 6157:1996 (1ISO 10313:1993) Khong khi xung quanh. Xac dinh nong
do khoi lwgng 6z6n. Phuwong phap phat quang hoa hoc.
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Chwong 3. Quan trac va danh gia CL khéng khi

Phwong phap phan tich cac théng s6 KKXQ trong phong thi
nghiém theo Thong tw 24/2017

e TCVN 5971:1995 ;

20 * TCVN 7726:2007
e TCVN 5972:1995;
2. CO * TCVN 7725:2007 ;
* IS 5182-10 (1999) (Khéng ap dung muc 3
3. NO, * TCVN 6137:2009
4. 0O, e TCVN 6157:1996 ;

« TCVN 7171:2002
46, Tongbuilolng | 1oy /\ 5067:1995

(TSP)
* 40 CFR part 50 method appendix J;
47. PMy, * AS/NZS 3580.9.7:20009;
* AS/NZS 3580.9.6:2003
* 40 CFR Part 50 method appendix L;
* AS/NZS 3580.9.7:2009

48. PM,q
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Chwong 3. Quan trac va danh gia CL khéng khi

3.2.5. Quan trac khéng khi tw déng, lién tuc

® Cac loai hinh phwong tién
/ g |

5,3 )
B .. LY
T 7/ | %

o AN

Tram cb dinh Xe di déng
Cac thdng s quan trac: nhiét do, do am, CO,
S02, NOX, Bui (SPM, PM10, PM2.5 va PM1)
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Chwong 3. Quan trac va danh gla CL khong khi

Tram quan trac khdong khi tw déng
® duoc dat trong mét nha (cabin) dac cé diéu hoa
nhiét dd dé duy tri diéu kién hoat ddng clia cac
thiét bi bén trong
® thudong gdm 4 nhom thiét bi:
thiét bi 1dy mau
thiét bi phan tich cac théng sb
thiét bi hiéu chuan
thiét bj lwu trir div lieu
® Dong khi thu vao dwoc lang dé loai bui cé kich
thwde Ion, sau do thong qua hé thdng cac dng
phan phdi khi dan khi vao cac modun phan
tich; m6i modun phéan tich mot loai khi riéng
® Hiéu chuan dinh ky la céng viéc quan trong dbi
v&i tram quan trac tw dong.

yiang Quan trac Moi 1-41
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Chwong 3. Quan trac va danh gia CL khéng khi

Nhat Ban

® T6ng so tram QT tw dong: 1.987
1.549 Tram co ban (general station)
438 Tram ven duwong (road side station)

My

® Tai khu vuwc do thi, cir 200.000 dan dat 1 tram
quan trac tw déng tw dong

Hong Kéng

® Tl ndm 1999, HK c6 14 tram quan trac KK tw
ddng co dinh lién tuc, trong do: 11 tram xung
guanh,3 tram ven dwong dat tai cac noi co mat do
dan cw déng duc

giang Quan trac Moi 1 -42




Chwong 3. Quan trac va danh gia CL khéng khi

Viét Nam
® Mang lvdi QTMT qudc gia
8 tram quan trac tw déng, cb dinh (m&i nhat: tram Hué
va Ha Long)
8 tram cla Trung tam khi twong thiy van qudc gia
2 xe quan trac tw déong di ddng (tai Ha Noi va Tp. HCM)
® Mang lwdi cac tram dia phwong
Ha Noi: 2 tram QTMTKK tw déng, co dinh: 1 tram ven
dwong va 1 tram trong khu dan cuw

TpHCM: 9 tram QTMTKK tw ddng, cd dinh thudc Chi
cuc Bao vé méi truedng, S& TN&MT (4 tram ven dudng,
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Thir ba 06 thang 05 nam 2014 20:30 CH | RSS
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Chwong 3. Quan trac va danh gia CL khéng khi

Tram quan trac khi tw dong
dat tai Dai hoc Bach khoa
Pa Néng

Tram quan trac khi tw dong tai
Nguyen Van Cuw, Long Bién,
Ha NOi
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Tram QTKK tw dong c6 dinh Hué
(bat dau van hanh: 6/2013)

i' Lt

W TGty R O
ol Q Imhﬁmo |

18 RN AN

Tram QTKK tw dong c6 dinh Ha Long
(bat dau van hanh: 3/2014)
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Chwong 3. Quan trac va danh gia CL khéng khi

3.3. Quan trac nguon phat thai
® Quan trac cac ngudn phat thai khi/kiém ké phat thai (emission
iInventory)
® Cac muc tiéu:
Theo d&i sy tuan thu phap luat vé phat thai
Danh gia hiéu qua x& ly khi thai
Cung céap di¥ liéu vao cho cac mé hinh chat lwong khéng khi
Dién gidi cac két qua quan trac CLKK xung quanh
Kiém soat phat thai
® Noi dung quan trac:
Lwu lwong phat thai
Nong dod cac chat 6 nhiém
® Phan biét:
Quan trac ngudn phat thai tinh (ngudn diém): 6ng khoi cdng nghiép
Quan trac ngudn phat thai di dong (nguén dwong): éng xa 6 to

Bai giang Quan trac va danh gia chat lwong nwéc va khéng khi
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Chwong 3. Quan trac va danh gia CL khéng khi

3.3.1. bo dac Iwu lwong phat thai

NThu’o’ng thire hien do voi cac nguon tinh (ong kh0|)
con cac nguon di ddng thi dung ky thuat kiém ké voi
hé s phat thai hodc mé hinh.

<*Nguyén tac (nguon tinh):

Po toc do dong khi trong 6ng khoi (v)
Lwu lwong khi (Q) = v x A; véi A 4 tiét dién ong khoi
®Thiét bi do v: dng pitot (pitot tube)
Trwong hop tai lwgng bui thap, st dung loai 0ng pitot
tieu chuan (standard pitot tube)

Trwong hop tai lwong bui cao, st dung loai Ong pitot
kiéu S (type S pitot tube) - it chinh xac.
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Chwong 3. Quan trac va danh gia CL khéng khi

® Nguyén tac lam viéc cla 6ng pitot:
Pau d6ng pitot trwc hwéng chuyén ddng khi thai
Dong khi thai chuyén dong sé gay ra ap suat tong (P,) = p suat tinh
(P,) + ap suat dong (P) (dinh luat Bernoulli)
Ap suat dong ty 1é vai binh phwong tdc dd dong khi: Py ~ v2
Po chénh léch gitra P,va P, = P, = toc do v

[ . T . T . T . -

Pitot Tube
(Section enlar?ﬂd
\\\\\\\\\\\\\ tD Show deta “

Fig.3 = Pitot Tube senses total and static pressure.
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V = Velocity

p T
.": p = Pressure
v
— —_—> Pressure Transducer

Total Pressure P; P Static Pressure

Bernoulii’s Equation: Measure difference in total and static pressure

static pressure + dynamic pressure = total pressure

Solve for Velocity: y?- (P~ P,) -




@

SECTION AA
} - A
e i D o
CURVED OR | =
MITERED JUNCTION N E
a0° BEND E
STATIC
HOLES Y
{f {01 D I 1
—— IN QUTSIDE | _
" TUBE ChLY | : =
| HEMISPHERICAL TIP } I @
IMPACT CPEMIMNG- H“‘:n..\u'l, L

IMMER TLIBE ORLY

MANIMETER

Standard pitot tube dasign specifications.

Standard pitot tube
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1.00-2 B4 CM |
0. 75—1.0 IM.)

r O 3
\

TEMFPERATLIRE SENSOR FLEXIELE TUBIMG

- :}'L-— E.25 MM {174 ML)
. = ¢ ‘—f
) e

\.__?_
Ny g
= e
TYPFE S PITOT TUBE
T / - LEAK-FREE

GAS FLOW it ff CONM ECT KNS

-

Type S pitot tube

MANCGMETER

L= DISTAMCE T FLIRTHEST SAMPLIMNG
FOIMT PLUS 20 R {12 1ML

“PITOT TUBE - TEMPERATLURE SEMSOR SPACING

Type S pitot tube-manometar assambly.
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® Cac cong thure tinh
Dung 6ng Pitot tiéu chuan, toc do khi v tai diém do:
v = (2xP4/p)2
Trong d6 P, la ap suat déong = P, — P, (Pa)
pla khoi lwong riéng Khi thai, phu thubc
thanh phan, nhiét do, ap suat (kg/m3)
Dung cac loai 6ng Pitot khac, can dwa vao hé s6 chuan
hoa K
VA= K  X(2xPylp)t2  trong do K, # 1)

Ca hai phwo’ng trinh cé thé dung cho toc dd khi dén 50
m/s
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Chwong 3. Quan trac va danh gia CL khéng khi

Trwdng hop do 1 diém: tinh v va Q cho diém do.
Truong hop do tdc do khi tai cac diém khac nhau trén mat cat
ngang cua 6ng khoi:

Tinh gia tri trung binh ca v roi tinh Q tw vz va A: Q = AX—ZV

Cac vi tri do q’uo’c pr)an bb theo hwédng dan trong cac tiéu chuan. Vi du,
theo 2 dang tiét dién 6ng khaoi:

Figure 4.22 Measurement locations in rectangular and circular ducts.
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3.3.2. Vj tri do va lay mau é6ng khoi (phwong phap US EPA method 1)

(1). Xéc dinh vj tri 16 1ay m&u

® Nguyén tac: vi tri 16 lay mau phai nam trén mat phang tiét dién ctia
doan 6ng khai thang;

® Cach xac dinh: vi tri 16 lay mau thda man dié~u kign:Bz2Dva
A = 0,5D. Trong trwdng hop ly twdng, vi tri 16 lay mau théa man diéu

kién: B=8D va A=2D
N7 ohaisn
= A: doan twr vj tri co sy thay ddi dong dén vi tri 4y } do dong
mau tinh theo chiéu nguwoc chiéu dong khi; ‘I - o
= B: doan tir vj tri co sy thay dbi dong dén vi tri 1ay = = M phing ly s
mau tinh theo chiéu xudi chiéu dong khi;
= D: dwong kinh trong ctia 6ng khai tai vi tri 1ay mau o ‘
(v&i 6ng khoi hinh chi¥ nhat D = 4 x (dién tich tiét Diém ¢ sur thay
dién/chu vi)). 1 do g
N
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Chwong 3. Quan trac va danh gia CL khéng khi

(3). Xéac dinh s6 diém hat mau (TT 24/2017)
® Diém hut mau nam trén tiét dién ngang ctia dng khai tai vi tri 16 1y mau.
® Xac dinh sb diém hat mau trén tiét dién ngang cha éng khéi: dwa trén ty
A/D hoac B/D, chia thanh 2 tredng hop:
® Truwdng hop 1 - xac dinh van toc khi thai (khdng l1ay mau bui): st dung
Hinh 8 dé xac dinh s6 diém hut mau toi thiéu:;
Boi v&i ong khéi hinh tron: chia mat phang lay mau thanh nhitng duong tron dong tam,
cac diém hat mau dwoc chia déu trén 2 dwong kinh.
Péi voi 6ng khaoi hinh chir nhat: tién hanh chia tiét dién ngang éng khoi thanh céac 6
bang nhau va diém hat mau nam & tam cac 6 do.
® Truong hop 2 - xac dinh van toc khi thai (bao gom lay mau bui): st dung
Hinh 11 dé xac dinh s6 diém hut mau téi thiéu
D > 0,61 m: 12 diém dbi v&i 6ng khéi hinh chir nhat hoac hinh tron;
0,3m <D < 0,61 m: 8 diém v&i 6ng khéi hinh tron, 9 diém véi dng khéi hinh chi¥ nhat.

diém hit mau gan nhat tinh tir thanh 6ng khoi theo phuong ngang phai bdo dam mot
khoang cach nhat dinh: i v&i 6ng khéi cé D = 0,61m: khodng cach tbi thiéu 1a 2,5¢cm;

C q cach tbi thiéu 1a 1,3cm

BA/HOC KHOA HOC Hi
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Chwong 3. Quan trac va danh gia CL khéng khi

Hinh 10: Phén b6 12 diém hit miu déi véi 6ng khéi hinh chir nhit
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Chwong 3. Quan trac va danh gia CL khéng khi

So' d6 mat phang l1ay mau, 16 tiép can va cac dwong ldy mau

TCVN 5977 - 1995
~ 20 Cac vi tri lay
__/_7-5_ m,éu trén mat
Cac duding |dy méu | - Mat phang ldy mau, nam cat xac dlnh
trong 6ng dén twong tw nhw
cac vj tri do toc
dd bang 6ng

Mat phang cla phan Pitot.
© ubn cong




Chwong 3. Quan trac va danh gia CL khéng khi

3.3.3. Lay mau dang toc (Isokinetic sampling) - trong lay
mau bui bang mai lay mau:

Y

. Khi tdc d6 lay mau > toc dd

dong khi: mét lwong khi nhidu —; <.
hon sé di vao mii lay mau, Vagas s > Vsample
nhwng cac hat c6 ddng lwong —+
i&n theo quan tinh sé di thang T ) Vaas < Vaamte
khéng vao = sai s6 am )

dong khi: mét lwong khi sé di | — v

ra ngoai mai lay mau, trong khi ~ *= — . > e

cac hat theo quan tinh di —3 G
thang vao = sai s6 dwong b) Vgas = Vample
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® \/i vay, can phai lay mau sao cho toc dd cua khi di vao mii
lay mau = téc dé dong khi trong 6ng dan tai diém lay mau -

lAy mau dang toc.

® Trudc khi lay mau, phai do toc do dong khi tai cac diém lay

mau dé diéu chinh tdc do 1ay mau.

7‘
%
U
/]
%
- =
_._._4-'-'-.-'_'-.-# % /. -
Y W '
/ J .
1”.? h‘ ] 2 " f /%
£as > —_— 1II"“:amrl.rblt:r % l %
> % f
. Rl /
. & %
c) \""r;:m.a; - 1lllfr.~:.-;|mp.nli: 4 4 %
‘A Z
2 2
2 Vi v 7
Vi=Vi
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3.3.4. Phan tich mau

® Trong quan trac nguén phat thai, cé thé:
Lay mau ra va phan tich (Extractive methods)
Po trwe tiép trong 6ng dan thai (In-situ methods)
® Cac phwong phap phan tich twong tw quan trac CLKK xung quanh
® Mot s6 TCVN c¢6 quy dinh phan tich khi thai
TCVN 5976-1995.....Xac dinh nong dd khoi lwong clia Iwu huynh dioxit
(SO,)...hé thdong do tw dong.
TCVN 5977-1995..... Xac dinh ndng d6 va lwu lwong bui trong cac 6ng dan
khi.
TCVN 6501:1999....Xac dinh néng dd khdi lwong cac oxit nito'...hé thdng do
tw déng
TCVN 6570:2000...Xac dinh nong dd khoi lweng clia Iwu huynh dioxit
(SO,)...Phuwong phap sac ky ion.
TCVN 7172:2002...Xac dinh ndng do khéi lwong oxit nito- Phwong phap trac
guang dung napthyletylendiamin.
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3.4. Panh gia chat lwong khéng khi
3.4.1. Tiéu chuan chét lwong khéng khi xung quanh
® \WHO: Chidan vé chat lwong khdng khi (2005)

® Hoa Ky phan biét TC CL KK xung quanh thanh 2 loai
theo muc tiéu:

TC loai 1 (primary standard) — bao vé sirc khoe con nguoi
TC loai 2 (secondary standard) — ngan ngtra sy pha hdy méi
trwdng, tai san

® Viét Nam:
QCVN 05:2013/BTNMT: Quy chuan ky thuat qudc gia vé chat
lwong khong khi xung quanh

QCVN 06:2009/BTNMT: Quy chuan ky thuat quoc gia vé mot
sO chat doc hai trong khdng khi xung quanh
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Chi dan vé chat lwong khéng khi cia WHO (2005)
Table 5. Updated WHO Air quality guideline values

Pollutant Averaging time AQG value
Partdculate matter .
PM: s 1 vear 10 pg/m’
24 hour (99% percentile) | 25 pg/m’
PMG, 1 year 20 pg-"ruf
24 hour (99% percentile) | 50 pg/m’
Ozone, O3 8 hour, daily maximum 100 pg/m”
Nitrogen dioxide, NOy | 1 year 40 pg/m’ i
1 hour 200 pg/m”
Sulfur dioxide, 50, 24 howr 20 pg/m”
10 minute 500 pg/m”

Source: http://www.euro.who.int/Document/E87950.pdf
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US National Ambient Air Quality Standards (NAAQS) (updated June 2018)
https://www.epa.gov/criteria-air-pollutants/naaqs-table

Carbon . 8 hours 9 ppm it s ded th
— rimar ot to be exceeded more than once per year
Monoxide (CO) P y 1 hour 35 ppm Pery
primary and Rolling 3 3 (1)
Lead (Pb) iy | memih sErEee 0.15 pg/m Not to be exceeded
| ST 1 hour 100 ppb 98th percent.lle of 1-hour daily maximum
Nitrogen concentrations, averaged over 3 years
Dioxide (NO i
2l primary and 1 year 53 ppb 2 Annual Mean
secondary
primary and 3y Annual fourth-highest daily maximum 8-hour

Ozone (0O,) 8 hours 0.070 ppm

2 secondary concentration, averaged over 3 years
primary 1 year 12.0 pg/m3 annual mean, averaged over 3 years
) secondary 1 year 15.0 pg/m3 annual mean, averaged over 3 years
Particle PM,s ,
Pollution primary an 24 hours 35 pg/m3 98th percentile, averaged over 3 years
(PM) secondary
o primary and 24 hours 150 g Not to be exceeded more than once per year
secondary on average over 3 years
: 99th percentile of 1-hour daily maximum
. (4)
- 5U|fU!£";X'de primary 1hour 75 et concentrations, averaged over 3 years
2 secondary 3 hours 0.5 ppm Not to be exceeded more than once per year

.


https://www.epa.gov/co-pollution/table-historical-carbon-monoxide-co-national-ambient-air-quality-standards-naaqs
https://www.epa.gov/lead-air-pollution/table-historical-lead-pb-national-ambient-air-quality-standards-naaqs
https://www.epa.gov/criteria-air-pollutants/naaqs-table#1
https://www.epa.gov/no2-pollution/table-historical-nitrogen-dioxide-national-ambient-air-quality-standards-naaqs
https://www.epa.gov/criteria-air-pollutants/naaqs-table#2
https://www.epa.gov/ozone-pollution/table-historical-ozone-national-ambient-air-quality-standards-naaqs
https://www.epa.gov/criteria-air-pollutants/naaqs-table#3
https://www.epa.gov/pm-pollution/table-historical-particulate-matter-pm-national-ambient-air-quality-standards-naaqs
https://www.epa.gov/so2-pollution/table-historical-sulfur-dioxide-national-ambient-air-quality-standards-naaqs
https://www.epa.gov/criteria-air-pollutants/naaqs-table#4
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Gia tri gi®i han cac théng s6 co’ ban trong khéng khi xung quanh

(theo QCVN 05:2013/BTNMT)

Don vi: ug/m3
T Théng sé Trung-l?‘lnh Trung.l‘)‘lnh Trung !)‘inh Trungv] binh
1 gio 8 gio 24 gio nam
1 SO, 350 - 125 50
2 CO 30.000 10.000 - -
3 NO, 200 - 100 40
4 O, 200 120 - :
5 | Téng bui lo’ Iteng (TSP) 300 - 200 100
6 Bui PM,, - - 150 50
7 Bui PM, 5 - - 50 25
8 Pb - - 1,5 0,5
Ghi cha: dau ( - ) la khéng quy dinh

*So v&i QCVN 05:2009 c¢6 bo sung théng s bui PM, - va diéu chinh & céac

théng s6TSP, CO, O,
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3.4.2. Cédc chi sé chat lwong khéng khi (Air Quality Index)
® Thong sO dai dién hay tap hop, xac dinh tw mot sé théng
s6 CLKK do dac, dac trwng cho CLKK qua 1 gia tri s6
® Si» dung dé cung cap thdng tin don gian, ttc thdi vé chat
lwong khong khi hang ngay dén céng dong
® C6 nhiéu dang chi s6 khac nhau (t&n goi, cach xay dwng,
thang diém,...):
e AQI clia EPA Hoa Ky
e AQHI cua Canada
e AQI cua Bang Ontario (Canada)
e PSI cua Singapore
e API clia Hong Kéng
e AQI cua Viét Nam....
Xem thém: http://en.wikipedia.org/wiki/Air_quality index
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(1). AQI cua EPA Hoa Ky

® Trwoc 2000 goi la PSI (Pollutant Standard Index), tw nam
2000 dwoc diéu chinh va doi thanh AQ

Pdac diém:

® Mo ta chat lwgong khong khi lien quan dén anh hwéng cla
strc khoe --> ap dung Primary Standards

OChuyen thong tin quan trac cac thong so 6 nhiém khéng
khi vao mot con so AQI duy nhat.

® Cac théng so: O,, PM, CO, SO,, NO,

® Gia tri AQI tir 0 dén 500, gia tri cang cao ng v&i chat
Iwong khong khi cang kém va nguy co’ tac dong dén sirc
khée cang cao;

® Gia tri AQI =100 khi dat tiéu chuan chinh CLKKXQ
(Primary standards)
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Nguyén tac tinh AQI:

® Nong dd quan trac trong ngay cua 5 tac nhén 6 nhiem dwoc chuyén
thanh gia tri AQI sir dung cac céng thirc chuan cua EPA.

® Méi gia tri AQI dwoc tinh cho mdi tac nhan & méi diém quan trac.

® AQI cao nhét trong cac théng sb 1a AQI ngay clia diém quan trac.

® AQI cao nhat trong cac diém quan trac la AQI cda vung lanh thd

® \/i du: M6t ngay nao dé & khu viee A cé AQI (ozone) = 90, AQI (PM) =
130, AQI (CO) = 70, AQI (SO,) = 80, AQI (NO,) =88 — AQI ciia ngay =

130.
Ndng do quan tric: , AQI cho mbi tac nhan:
O, = Cy, PpPM Cac  0,=AQl,
Ueo phgid AQI 160 nhét =
PM =c,, ppm thire PM = AQlI, — on nhat =
i R = AQI cua ngay
CO = c., ppm tinh -~ CO = AQI4
SO, = ¢, ppm SO, =AQl,
NO, = ¢y, ppm NO, =AQlIg
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AHOC A HOCHuE

Strdung AQI danh gia CLKK

» Phan chia 6.nhém chat lwvong theo 6 khoang gia tri AQl,
dac trweng bang 6 mau khac nhau, moi khoang tng véi mét
muc db anh h,u’()’ng strc khoe.

o Twng théng s6 ciing dwoc méd ta thanh 6 mrc tac dong swc
khée twong tw AQI

AQIl range Levels of Health Concern Colors

Oto 50 Good Green

51to 100 Moderate Yellow
101 to 150 Unhealthy for sensitive Groups Orange
151 to 200 Unhealthy Red
201 to 300 Very Unhealthy Purple
301 to 500 Hazardous Maroon
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"Good" AQI is 0 - 50. Air quality is considered satisfactory, and air pollution poses little
or no risk.

"Moderate" AQIl is 51 - 100. Air quality is acceptable; however, for some pollutants
there may be a moderate health concern for a very small number of people. For
example, people who are unusually sensitive to 0zone may experience respiratory
symptoms.

"Unhealthy for Sensitive Groups" AQI is 101 - 150. Although general public is not likely
to be affected at this AQI range, people with lung disease, older adults and children
are at a greater risk from exposure to ozone, whereas persons with heart and lung
disease, older adults and children are at greater risk from the presence of particles in
the air.

"Unhealthy" AQI is 151 - 200. Everyone may begin to experience some adverse health
effects, and members of the sensitive groups may experience more serious effects. .

"Very Unhealthy" AQI is 201 - 300. This would trigger a health alert signifying that
everyone may experience more serious health effects.

"Hazardous" AQI greater than 300. This would trigger a health warnings of emergency
conditions. The entire population is more likely to be affected.
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AQI cho tirng théng s6 — Vi du Ozone

Index Levels of Health :
Cautionary Statements
Values Concern
0-50 Good None
51-100* Moderate Unusually sen_smve people should consider reducing prolonged
or heavy exertion outdoors.
Unhealthy for Active children and adults, and people with lung disease, such as
101-150 n _
Sensitive Groups | asthma, should reduce prolonged or heavy exertion outdoors.
Active children and adults, and people with lung disease, such as
151-200 Unhealthy asthma, should av0|d.prolonged or heavy exertion outdoors.
Everyone else, especially children, should reduce prolonged or
heavy exertion outdoors.
Active children and adults, and people with lung disease, such as
201-300 Very Unhealthy asthm_a, shOL_JId avoid all outdopr exertion. Everyone else, |
especially children, should avoid prolonged or heavy exertion
outdoors.
301-500 Hazardous Everyone should avoid all physical activity outdoors.
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» Két qua AQI dwoc théng bao trén bao chi, TV, internet,...

200 Today's Forscast: 130
1.50 ‘w Unhealthy for

Bensitive Groups
LA

== , - People with heart or kung
AirNow -

disease, older adults,
and children are at rish.

Zip Code:
e Current AQI Forecast AQI Loop More Maps
Unhealthy UnEﬁh Hazardous !Ac’(ion Day : ‘
ALABAMA iRt N0 £ 7oV
O3

FORECAST

Click on the city name for more detailed information. Archives
sun Mon Aal
Mar 13 Mar 14

Birmingham . . . Archives

Columbus-Phenix City - GA/JAL . . . Archives

Huntsville . . . Archives

Mobile . Archives :
> 7 < ~ . Q \,,ng'?: awaii |

Ban tom tat AQI trén internet . |

1 [Puerto Rico

Nguén: http://www.epa.gov/airnow/ Ban dd AQI trén internet
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® PSI cua Singapore
https://www.haze.gov.sg/

24-hr PSI 1-hr PM2.5

AIR QUALITY

PSIValue  Air Quality Descriptor
0-50 Good

Moderate 51-100 Moderate

PSI Value

At 12amon 21 Jun 2018
201 -300 Very unhealthy
Above 300 Hazardous
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(2). AQl & Viét Nam

® Theo S6 tay huéng dan ky thuat tinh toan, ban hanh kém
theo Quyét dinh 878/QD-TCMT ngay 1/7/2011.

® Twong ty cach tinh AQI Hoa Ky

® AQI dwoc tinh toan cho tirng théng sé quan trac. Méi théng
sb sé xac dinh dwoc mot gia tri AQI, gia tri AQI cudi cung 1a
gia tri I&n nhat trong céac gia tri AQI cia méi thdng so.

® Thang do gia tri AQI dwgc chia thanh cac khoang, khi gia tri
AQI nam trong mét khoang nao do thi thédng diép canh béo
cho cdng ddng &ng v&i khodng gia tri d6 sé dwoc dwa ra.

® Céc thong s6 thwdng dwoce st dung dé tinh AQI 1a cac

théng s6 dwoc quy dinh trong QCVN 05:2013/BTNMT bao

gom: SO,, CO, NO,, O,, PM,,, PM, s, TSP

Bai giang Quan trac va danh gia chat lwong nwéc va khéng khi 3-75


../Air quality/QD_878_QD-TCMT_QUAN_TRAC_AQI_FINAL.doc

Chwong 3. Quan trac va danh gia CL khéng khi

Tinh AQI theo gio©
AQI theo gi® cua tirng théng sé

TS
AOI" = —=x 100
Ql, c

X

TS,: Gia tri quan trac TB 1 gi¢ ctia thdng sb X
QC,: Gia tri quy chuan TB 1 gi& cua théng s6 X
AQI theo gio
® Chon gia tri AQI", I&n nhat trong so
cac thong s6 dé lay lam gia tri AQI
theo gior.
AQI" = max(AQI",)

Tinh AQI theo ngay
AQIl theo ngay cua twrng théng so6
-Tinh AQI trung binh 24 gio cua teeng théng

SO.
AQIZ" = 15, 1100
QC

X

TS,: gia tri quan trac TB 24 gi& clia théng s0 X
QC,: gia tri quy chuan TB 24 gi& cua théng s6 X
- AQI theo ngay cua ting théng sé 1a gia tri
lbn nhét trong cac AQI theo gid trong 1
ngay va AQI trung binh 24 gi& cla théng sb6

do.
> AQIS =max(AQIZ", AQI")

Gia tri AQIl theo ngay

- Gia tri AQI theo ngay I&n nhéat trong cac
thong s6 dwoc lay l1am AQI theo ngay
cua tram quan trac .
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Thang AQI danh gia chat lwong khdng khi

Chat luong khong
khi

Anh hwéng sirc khoe

Khoang gia
tri AQI

51~ 100 Trung binh Nhom nhay cam nén han ché thoi gian & bén ngoai
101 - 200 Kém Nhém nhay cam han ché thoi gian & bén ngoai

Trén 300 Nguy hai Moi nguoi nén ¢ trong nha
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CEM PORTAL |

T

Trangchi l Quan trac l Kiém chuan ' Thi nghiem ‘ B2 ' He CSDL- GIS ‘ S0 lieu guan trac l LLLPL WLEE ¢

'CONG THONG TIN QUAN TRAC MOI TRUWONG . .90

TONG CUC MOI TRU'ONG

Thii gian PM-10  CO MNOx O3 Thong s8 NOx{pgfm3) ©O0o@0 0 - 15 - 16h
16:20:00 1862 123875 1963 30003 tho 185
16:15:00 2244 1151456 1753 30295 (K& m)
16:10:00 2042 1471256 1922 20882 0

16:05:00 1767 67458 Q04 21030

16:00:00 2001 77771 11.16 306.84

15:65:00 2110 727.50 12.26 306.50 0\&(‘* \5‘{‘ 11}{\ ;e \\‘i‘ .\t‘g‘o

TP Ba Nang: 41 Lé Duan - ngay 17/04:2013 » KHONG KHI  NUOC

Nguédn: http://www.quantracmoitruong.gov.vn
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(3). M6t s6 dang chi so6 chat lwong khéng khi khac
< Chi s6 MAQI (Mitre Air Quality Index)

0.5
MAQIL =12+ 12+ 12+ 12 +12]

w2 0.5

|, : index of pollution for SO,, L=[(Coa/S,a) + Ki(Cona/S4)” + K (Cia/5,5)° ]

\ ~ 0.5
| : index of pollution for CO, I, I'[ C.s/Ses)” +K( .:-1;’5}1}‘]

205

|, : index of pollution for TSP, I, = [(f,m ES'W) +K(Cppa /Sy ]
l,, - index of pollution for NO,, 1, =C,./S
l, : index of pollution for photochemical oxidants. I,=|C,/5,]

C: observed concentration; S: secondary standard value
K=1ifCz2S;K=0ifC<S

MAQI < 1: all standards are being met for pollutants.
9 standards for 5 pollutants are involved in computing MAQI = any MAQI > 3 guarantees
at least one standard value has been exceeded.
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*Extreme Value Index (EVI)
2 7 7 7193
EVI = [E2 + E? + E} + EZ|

: extreme value index for CO
. extreme value index for SO,
 extreme value index for TSP

. extreme value index for photochemical oxidants.
» 0.5

E.:' = [{ACE f'lrSf'E}L + {At"l f‘g{'l}él

A : accumulation of values of those observed 8-h concentrations that exceed
the secondary standard

ACE = z Kf(CCE}f
Ki=1Iif (Cacg)i 2 S.g and is O otherwise,
S : 8-h secondary standard value (i.e.,9 ppm or 10,000 pg/m3)

(@]

m_rm rm m
T O

(@)

The EVI and its component indices always indicate that all standards are not being
attained if the index values are greater than 0. The index value will always be at least
1 if any standards based on a “maximum value not to be exceeded more than once

r year” is surpassed.
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+0ak Ridge Air Quality Index (ORAQI)

i=I

3 10967
ORAQI = {CDEFZ{Cnnwnlmlinn of Pollutant i/ EPA Standard for Pollutant z}}

(12)

COEF equals 39.02 when n= 3, and equals 23.4 when s = 5. The concentration of the
pollutants was based on the annual mean as measured by the EPA National Air
Sampling Network (NASN). These are the same data on which the MAQI was based.
The EPA standards used in the calculation were the EPA secondary standards nor-
malized to a 24-h average basis. For 50, the standard used was 0.10 ppm: for NO,, 1t
was (.20 ppm: and for particulates, it was 150-160 le/m?, i

The coefficient and exponent values in the ORAQI formula mathematically adjust the
ORAQI value so that a value of 10 describes the condition of naturally occurring

unpolluted air. A value of 100 is the equivalent of all pollutant concentrations reaching
the federally established standards.

Bai giang Quan trac va danh gia chat lwong nwéc va khéng khi 3-81




Chwong 3. Quan trac va danh gia CL khéng khi

3.5. Quan trac tiéng on
3.5.1. Cdc khai niém vé tiéng o6n
® Tiéng On = Am thanh khdng mong muon (6n 40)
® Nguon ON: giao théng, sinh hoat, xay dwng, cdng nghiép,...
® Cac dac diém am thanh anh hwdng dén thinh giac:
tan s6 am thanh (sound frequency) (don vi: Hz)
ap suat am thanh (sound pressure) (don vi: N/m2 hay Pa)
® Tal nguoi
nghe dwoc am thanh tan s6 20 ~ 20.000 Hz

phat hién dwoc am thanh tlr 4p suat am 2x105 Pa dén trén 200 Pa
— vi khoang qua réng - str dung thang logarit
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Mtrc ap suat &m hay mirc 6n L, (don vi decibel: dB)
2

L, :1OIog|O—2 = ZOlogL
Pref Pret

p: ap suat am do dwoc (gia tri TB nhan), Pa

P.or: @p Suat dm so sanh = 2 x 105 Pa

Nhuw vay:

P = Pt = 2x10°° Pa > L, = 0 dB: nguwéng nghe thay

p =200 Pa - L, = 20log10’ = 140 dB: ngw&ng chdi tai.
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dBA la gi’?

® tiéng on tap ho’p am thanh v&i nhiéu tan s6 am khac
nhau, mdi tan so co tac ddng Ién thinh gidc khac nhau

® \/D: & ap suat am thap, am thanh trong khoang tan so
1000 - 5000 Hz nghe to hon @m thanh cuing &p suat am
nhwng cé tan s6 ngoai khoang nay

- phal str dung hé thong trong sd dé hiéu chinh gia tri
do vé theo 1 tan sb
véi dai tan s thap: hé thdng trong s6 A (A-weighting)
v&i dai tan s6 TB : hé thdng trong s6 B (B-weighting)
v&i dai tan s6 cao: hé thong trong s6 C (C-weighting)
® hé thong A s dung phd bién cho danh gia tiéng on, hiéu
chinh vé tan sb 1000 Hz > don vi: dBA
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Hé thong trong sb A:

Frequency Adjustment
Hze dB
20 —50.5
25 —44.7
il.5 —394
40 —34.6
S0 —30.2
63 —26.2
80 —22.5
100 —19.1
125 —16.1
160 —134
200 —10.9

250 — 8.6
315 —6.6
400 —4.8
SO0 —32
b 30 —1.9
800 — .5
1,000 0
1,250 +0.6
1,600 + 1.0
2.000 +1.2
2,500 +1.3
3,150 +1.2

4,000
5,000
6, 300
&, 000
10,000
12,500
16,000
20,000

+ 1.0
+0.5
—0.1
—1.1
—2.5
—4.3
—6.6
—0.3

Vi du: am thanh tan s6 1000 Hz, &p suat am 40 dB
sé nghe to gan bang am thanh tan s6 50 Hz, ap suat
am 70 dB, vi 70 - 30,2 =~ 40 dBA)
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Mc 6n twong dwong
Khi tiéng 6n khdng On dinh, thay ddi theo théi gian (giao thong, xay
dung, .) murc On tire thoi kh6ng cé y nghia
Mirc on twong duo’ng mdc 6n 6n dinh, gay anh huvdng nhw cac
tiéng 6n khdng 6n dlnh trong khoang th&i gian xem xét.

Thwdng tinh mde 6n twong duo’ng (Leg) qua cac khoang thoi gian xac
dinh (1 h, 8 h, 24 h,..): L]

T 10
Leqr =1010g Ti [10 dt

Vi du: C6 4 khoang thoi gian do lién tuc 15 phat/khoang, voi mue on
tirng khoang la 55, 58, 56 va 70 dBA. M&c 6n twong dwong cho 1 gid:

55 58 56 70

Ly =10 |ong1 (101° +10%° +10° +10%°) | = 64,5dBA

(59,8 dBA néu lay TB céng)
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3.5.2. Cdc ndi dung quan trac tiéng 6n

(1). Théng s6 quan trac

® Mirc am twong duwong (L.,), mirc am twong dwong
cwe dai (L), lvu lwong dong xe

(2). Tan suat va thoi glan quan trac

® Tan suat quan trac: toi thiéu 04 lan/nam, 03

thang/lan;

® Thoi gian quan trac:

Khoang thoi gian do lién tuc cua n]6i phép do la 10 phut,

trong vong 01 gi¢ tién hanh toi thieéu 03 phép do,

Poi v&i tiéng On phat sinh tir cac co sé san xuat, tién

hanh do trong gio’ lam viéc.
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(3). Vi tri quan tréc

® Khu vuc can yén tinh dac biét (bénh vién, trwdng hoc,...)

® Khu dan cw, khach san, nha dan, co quan hanh chinh

® Khu vwc thwong mai, dich vu

® Khu vwe san xuat xen ké trong khu dan cw

® Cac truc giao thdng

(4). Cac vi tri do

® Do ngoai nha: can thuc hién & cach cau trdc phan xa it nhat
3,5m; dd caodola1,2-1,5m trén mat dat.

® Do ngoai trdi gan cac nha cao tang: vi tri do tot nhat cach
mat trwdc 1 dén 2 m va & trén san tir 1,2 dén 1,5 m.

® Do trong nha: vi tri do cach twdng hoac bé mat phan xa
chinh khac it nhat 1 m, trén san tr 1,2 -1,5m va cach ctra sb

~_khoang 1,5 m.
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(5). Thiét bi quan trac

® May do do on tich phan (Integrated
Sound Meter)

® Phwong phap quan trac tiéng on:
tuan theo TCVN 7878 - Am hoc - M6
td, do va danh gia tiéng 6n moi
trwdng, gom 2 phan TCVN 7878-
1:2008 va TCVN 7878-2:2010

Bai giang Quan trac va danh gia chat lwong nwéc va khéng khi 3-89
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Cau hoi 6n tap Chwong 3

Céc ndi dung thiét ké chwong trinh quan trac chat lwong khdng khi
xung quanh (xem thém Théng tw 24/2017 cua B6 TNMT).

Phan biét 2 hinh thirc lay mau khong khi xung quanh 1a lay méu
vao thiét bi chira (“whole air” sampling) va lam giau mau taj hién
trwwd'ng (in-field concentration sampling)

Ky thuat 1ay mau chu ddng va bi déng trong quan trac chat lwong
KKXQ: khai niém, cac cach tién hanh, wu diém, han ché.

So d6 mét hé thdong lay mau chu ddng bang hap thu dién hinh.
Phwong phap xac dinh lwu lwong khi thai tw 6ng khoi.

Nguyén tac lay méau khi thai xac dinh bui. Khai niém lay méu dang
toc.

Khai niém chi s6 chat lwgng khong khi va nguyén tac tinh chi s6
AQI theo EPA Hoa Ky, va theo Qb 878/QD-TCMT.
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