52

MOHTOJIbIH AHATAAX YXAAH, 2026-3 (217)

EpeHxuint 605n0BCpOnbIH 3apUM CYpPryynmnH AoTooa Op4HbI
araapblH YaHapblH YHINI33HUN AYH

Msiamapdopx Y., Suxxkapean A.", HxmeHx 3., AnmaHaapan b.7,
YpaHysuse L|.?, Cyed b.2, OroyH-3pdaHa O.!

HudemutH apyyn MaHOUUH YHO3CHUU mes
2[lluHxnax yxaaH mMexHoMo02uliH ux cypayyrib
3“Ay” AHazaax yxaaHbl Ux cypayyrb
Laxum wyydaH: miigaa0311ncph@gmail.com

Abstract
Results of the Indoor Air Quality Assessment in Selected Secondary Schools

Myagmardorj Ch.", Enkhjargal A.", Enkhmunkh E.,. Altangerel B.", Urantsetseg Ts.2,
Battur L.", Suvd B.3, Oyun-Erdene O."
Ne National Center for Public Health
2 Mongolian University of Science and technology
"Ach’ Medical University
Email: miigaa0311ncph@gmail.com
Background
Indoor air quality in schools is an important environmental health concern because children
spend a substantial proportion of their time in classrooms and are particularly vulnerable to
air pollutants.

Objective

To assess common chemical, and biological pollutants in the indoor air of general education
schools in Ulaanbaatar.

Methods

A cross-sectional study was conducted from October 10, 2025, to March 1, 2026, in 16
purposively selected schools and 32 classrooms across six districts of Ulaanbaatar.
PM2.5, PM10, CO,, and microclimatic parameters were monitored continuously for seven
days. Volatile organic compounds, formaldehyde, BTEX compounds, and radon were also
measured. Airborne microorganisms were assessed using 160 air samples, and 160 surface
swabs were collected. Results were compared with MNS 7106:2026, MNS 5484:2005, and
MNS 6410:2018 standards.

Results

The mean 24-hour concentrations of PM2.5 and PM10 were 25.2 and 36.1 ug/m?, respectively.
PM2.5 exceeded the permissible level during winter and in schools located in apartment
areas, whereas the mean PM10 concentration met the acceptable level. Total bacteria were
detected in all air samples, with a mean concentration of 1,733.25 CFU/m?3. Mould and fungi
were detected in 56.3% of classrooms, and enteric bacteria were detected in 4.3% of surface
swabs. Radon levels remained below the permissible limit, and pathogenic bacteria were
not detected. Formaldehyde was detected in all samples, while total VOCs and toluene were
detected in 81.3%; their mean concentrations remained within acceptable levels. In one
classroom, the concentration of benzene was detected approximately 30 times higher the
permissible level.
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matter, mould, and VOCs are needed.

compounds; benzene; Ulaanbaatar
Pp.51-57, Tables 2, References 16

Conclusion: Although some indoor air-quality indicators met the relevant standards, PM2.5,
total bacteria, mould and fungi, surface enteric bacteria, and benzene contamination require
improvement and may pose health risks to children. Regular ventilation, improved cleaning
and hygiene, proper maintenance of HEPA devices, and routine monitoring of particulate

Keywords: indoor air quality; schools; children; PM2.5; mould; bacteria; volatile organic

YHaacnan

OanxunH  3pyyn  M3HaWWH  GawryynnarbiH
2019 oHbl Toouoornnoop MOHron YrcblH XyH
aMblH YaHapTan ambapanbiH Xunyya angcaH
©4PYYAS3p TOOUCOH apcaanuinH 2.87 XyBb
(1.44%-4.71%)-vnr [OTOOA OpP4YHbI araapbiH
YaHapblH acyygan 3335k 6arHa [1-5].

[Jotoonq oOpuyHbl araapblH  GoxupgonTon
XaMrMnH eptemxmi 6ynar He xyyxag (JOMbB-
blH TogopxonsicHoop 0-19 XypTanx HacHbI
XYH ambIr “xyyxag” om [6]). Xyyxag HacaHdaa
araapblH ©oxupgong epTex Hb araapblH
6oxmpanooc LwantraancaH eBYHeep ©eBAex
apcaanunr Hamargyynaar. AraapbiH 6oxupaon
Hb XYYX434 aMbCranblH 400 3aMblH YP3BCar,
barTpaa, xaBgap, M3AP3UIAH XeDKITUIAH 3MT3T,
HacaH4 Xypar4yaas 3ypXHUI eBuren, XxapearnT,
YYyLWrnHbl xaBgap 33par XbO-un wantraaH
6ok 6anHa [7-11]. [doTooa opuyHbl araapbiH
OOXMPAON HUMWT XYH amblH 3pyyn MIHA3L
ceper HeMneeTan Y ax, XYYXOUIAH apyyn MaHA34
OHUrov Heneernzer.

MoHron YncbIH E€POHXUNINerYninH
caHaauunraap Xapapkyymk O6ynm  “Opyyn
MoHron xyH” YHOA3CHWUN Xe465reeHnIn XypasHa
Opyyn MaHaunH canabiH 2025 oHbl 6 ayraap
capblH 12-Hbl egpuiiH A/236 TOOT TyluaanbiH
XaBcpanT, YWn axunnaraaHbl TOSIOBIOreeHnN

1.4-uiin 2-1 “CypryynuiiH [oT004 OpYHbI
araapblH YaHapblH cyganraa’Hbl  axnbir
TenesneceH 6anHa.

Mnmaac 6ug cypryynuinH [OTOO4 — OpPYHbI
araapblH 4aHapbIr  LOrLoop Hb cyanax

30PUATOOP XUYIAMUAH XKUUNH 2 YNUprbiH
TypLuaraap 6oxmpayynard Tyraaman bogucyya,
GornHo XxyrauaaHg eBepmel Goxupayynax
6ogmc, GuonormiH 6oxupayynardgabir XaMKuH

YHOIMXK, TaHAax waapanaratan 6anraa Hb yr
cypanraaHbl yHA3CNan 60MHo.

3opunro

CypryynunH [oTOO4 Op4YHblI araapT Xumw,
GuonormiH  Tyraaman  GONMoOH  eBepmel,
Boxvpayynardabir  XaMXWX [0TOOA OpYHbI
araapblH YaHapT YH3rag erex

Martepwunan, apra 3yn

CypanraaHbl 3arBap, xyrauaa: Cyganraar
2025 oHbl 10 gyraap capblH 10-Haac 2026
OHbl 3 payraap capblH 01-HMA  XoOopoHA
YnaaHbaatap XOToAd arwHbl CcyAanraaHbl
3areapaap rymuyatraB. CyganraaHg TOOH
XSMXKUIT, NAabOpaTOPUNH  LUMHXWUITI3HNI
aprbir awurnax, cypryyrnviH JOTOOA OpPYHbI
araapblH 4YaHapbir  yHan9B. CyganraaHbl
apraynanbir OOMbB-biH  EBponbiH  GycuiiH
SINPHONIE cymkaa cyganraaHsl apradnang,
TynryypnaH 6onoscpyyrnas.

CypanraaHbl xampax Xypaa, TyyBIpnanT:
CypanraaHg YnaaH6aatap xOTblH BasHron,
BasHsypx, YuHranTan, Cyx6aarap,
CoHrnHoxanpxaH, XaH-Yyn AYYpPruiH LUUHD
OornoH XyyuyuH Oapunratan 16 epeHxun
60NoBCPONbIH CYpryynuinH 32 aHrn TaHXUMbIr
3opuydblH,  Maragnant  ©6yc  TyyBpuiiH
apraap COHroH xampyynaB. TyyBOpnanTumr
SINPHONIE (2015) cymanraaHbl 30punToT
TYYB3PNANTUAH 3apumMM YHOICNIB.

AraapbIiH YaHapbIH xamxunTt: PM2.5, PM10,
CO, 60M0H 6U4Mn uar yypbIH y3yynanTyyaunir
COHIOMACOH aHrn Tyc Oypa 7 XOHOTMAH TypLU
24 parvH TacpanTrym Lwyyn XaMKUNTUrH
Garaxxaap TogopxownoB. buumn uar yypbiH
y3yynantag araapblH  Temnepatyp 60noH
XapbUaHrym Ymarwnumur xampyynas. MeH
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aHM TaHXUMbIH araapT pagoH (Rn-222)-bi

aryynamxumnr TOAOPXOMIK, xonoorgox
3eBLUGOpPeraex XOMXKI3H, XapbLyynaH
YHaM3B.

Oargamxun opraHuk HargIunH

wuHxunraa: dopmanbgerng 6onoH BTEX
6ynrmnH  Hargan Gywoy 6eH3on, Tomyon,
3TUNBEH30M, M,P-KCUNOSMbIH COPbLbIT  aHru
TaHXMMbIH N'ypBaH LI3raac Har ygaa uyrnyynas.
dopmanbaermannH  copbl, aBaxag MNS/
ISO 16000-2:2023, [3radMxXuK  OpraHuk
HArgnMH copbl, aBaxag MNS/ISO 16000-
6:2023 crtangapTbir MepgeB. JlabopaTopuiiH
LUNHXUITIar dopmanbaernaniH XyBb[,
NIOSH 3500, BTEX-urH xyBba NIOSH 1501
apraynanbiH garyy “HorooH tutam” Ganranb
Op4HbI Nabopatopmg rynuaTraB.

MuKkpoOMONOrMnH WMHXUNraa: AraapblH
HWUWT HSH, Xery, meereHuep 60noH amrartepery
HAHr MNS 5484:2005 crtaHgapTbiH paryy
TogopxonnoBs. aaxuir nutrient agar TaxaanT
OPYMH aLLNINaHXYYXAUAHaMbCranbiH TYBLUMHL,
15 MWHYTBIH XyrauaaH TyHagacxyyrnax
apraap uyrnyynas. Har aHrmac TtaBaH [33X
aB4y, 32 aHrmac HuiT 160 araapblH 039X
uyrnyynas. AraapblH O033XW0 HUWAT HSAHMUIAH
TOO, Xery meereHuep, Staphylococcus aureus
TOOOPXOMNOB. AHIUAH apuyH U3B3p, 3pyyn
axynH HeXUeNUITr YHIN3X 30pUIroop LMpasg,
XaanraHbl Gapuyn 33par ragapryyraac HuUWT
160 apygacHbl 433X uyrnyynas. [agapryyruiH
apygacHbl  wuHxmnraar MNS  6410:2018
CTaHAapTbiH daryy XuWmK, ragacHui GynrmiiH
HAH,  Escherichia coli, Staphylococcus
aureus, Salmonella spp. ©onoH Listeria
monocytogenes-ninr TOAOPXOMSOB.
LUMHXUra3HUI yp OYHT CypryynuinH 0oTtoon
OpYHbl araapblH 4aHapT TaBurgax MNS
7106:2026 ctaHgapT 60M0H xondorgox apyyn
axyWH Waapanaryyaram xapbLyyrnaH YHIraB.

MOHTOJIbIH AHATAAX YXAAH, 2026-3 (217)

Crartuctuk 6onoscpyynant: CyaanraaHbl TOOH
M333NNMAH  cTaTuCcTMKk  BGonoscpyynantag
SPSS-24 nporpamMmmbir awmrnat, waapgargax
napameTpumH OONMOH napameTpuriH  Oyc
TECTI3P TOOLOOMMbIr  XUWN33. baraxuninH
XOMXKUX [004, [A934 XdA3raapT YHOSCISH
XSMXKUITUIAH OBaraxung OypTrargcaH  aHxaH
lIaTHbl TOOH M3A33N3aN A3X X3T WX 3CBAN
Oara TOOH M3O23NNUMNWr awunacaH Oereepf
TOOH Y3YYNanNTUNH Tapxantbir Konmoropos-
CMUPHOBbLIH  TECT33p TOAOPXONIBK, AyHOAX,

rony, reoMeTpuiH AyHOax, craHgapt
Xa3avnTblH yTra, WTrax myxyyabir (95%WMX)
TOOL|00J1OB.

Yp AyH

CypmanraaHg xampargcaH Cypryynb, aHru
TaHXMMbIH  epeHxui TeneB: CyganraaHg

xampargcaH cypryynunH 11 (68.8%) Hb 1999
oHoOoC emHe GapurgcaH xyyduH, 5 (31.3%)
Hb 2000 oHooC xonw GapurgcaH xapbLaHryn
LWNH3 6apunra 6ans. CypryynuyabiH 4 (25.0%)
Hb X0€p, 6 (37.5%) Hb rypas, 6 (37.5%) Hb
4 paBxap 6Gapwunratam ©Oereeg 1 pgaexapT
ayHopxkaap 14.3 aHru, epeetan GawnHa. 2017
oHooc xouw 13 (81.3%) cypryynb aHru
TaHXMMAaa LWWHY TaBuara aB4 OPYHbIT
camxpyyncaH 6on 3 (18.8%) cypryynb Xyy4uH
TaBumnra awmrnacaH xaasp 6ans. TaBUNrbIH
90-39Cc 093w XyBUAr MoAoH 6GOMnoH nakaH
cyypbTan matepuarn 3335k 6anB.

HoamanT  xanaaryyp  awwurnacaH  aHru
OypTroraaaryn. XapwH 22 (68.8%) aHrug
HEPA wyynTyypTanm araap U3BIpLUYYNary
awurnax b6ancaH bereeq XaparnacaH xyrauaa
Hb AOyHmkaap 4.1£2.9 xwun 6Ganme. Araap
yuarwyynaramir 4 (12.5%) aHrng xaparnax,
YUNITOM LIBBIPNIAMAar e4epT HAr ygaa xvmiaar
rox MmagaancaH. CypanraaHg xampargcad
CYPryyNUNH EepeHXuUn M3O33NNNAr  XYCHaIT
1-4 y3yynas.

Table 1. Characteristics of the participating schools and classrooms

Indicators n % Mean * SD and description
Schools 16  100.0 Six districts of Ulaanbaatar
Classrooms 32 100.0 Two classrooms per school
School buildings constructed after 2000 5 31.3 Relatively new buildings
School buildings constructed before 1999 11 68.8  Older buildings
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Two-story school buildings 4 250 —

Three-story school buildings 6 375 —

Four-story school buildings 6 375 —

Furniture renovated since 2017 13 813 —

Furniture not renovated 3 18.8  Old desks and chairs remained in use
Classrooms using HEPA-filter air purifiers 22 68.8  Duration of use: 4.1 + 2.9 years
Classrooms using humidifiers 4 125 —

Classrooms using additional heaters 0 0.0 —

Furniture material 5900 Predominantly wood-based and

lacquered furniture

Wet cleaning —

— Once between each shift

Note: SD, standard deviation; percentages indicate the proportion of the total number of schools or classrooms, as

applicable.

ToocoHupbIH aryynamx: CypryynuinHgotoon,
Oop4yHbl PM2.5 TOOCOHUpbLIH 24 uarnnH gyHgax
aryynamx 25.2 mkr/m® (95% WUWN: 24.9-25.5),
XOMXUNTUMH YeuH gyHpaax aryynamx 1.5—
365.5 mkr/m® GaricaH Gereen capblH OyHOAX
aryynamx Xll-I capg 33.6-34.1 mkr/m*® xypu,
CcTaHAapTbiH TYBLUH33C onponuooroop 10 Mkr/
m3-33p aascaH 6on -1V capg 5.9-12.7 mkr/m?®
6anB. ['ap xopoonong 6anpnax cypryynuyabiH
A0TOO OPYHbI araap Aaxb AyHAAX aryynamx
20.5 wmkr/m® [95% WWN: 20.3-20.9], 6anwmH
xopoonnbiH  cypryynuyabiHXx — 30.2  mkr/
M3 [95% WW: 29.9-30.6] 6Garne. BbanwuH
XOPOoOnnbIH AyHO Ganpnax 52-p cypryynuiH
PM2.5-unH XI capbliH AyHOax aryynamx
YHOSCHUMA  CTaHOAPTbIH XYIILU3X X3MXK33HIAC
OMpOrLLOOroop rypas gAaxuH ux dane.

HWAT cymanraaHg xampargcaHd cypryynuynbiH
potoopn opyHbl PM10 TOOCOHUpPbLIH 24 uarninH
AyHaax aryynamx 36.1 mkr/m?® [95% UN: 35.6—
36.5], HUAT XaMXUNTUNH Xypa3 1.9-948.0 mkr/
m3® 6anB. Xl-I capg capbiH gyHoax 40.6—43.9
MKr/mM® xypcaH 6on IV capg 8.2 mkr/m® 6ok
OyypcaH. M3p xopoonnbiH cypryynuynag 41.5
MKr/M3, GalluMH XOPOONMbIH Ccypryynuyaan
32.3 MKr/M*-unH pyHaaxTan Ganraa Hb 39X
CYpBaIDKMNH aHrMnnaap CTaHgapTbiH Xyruax
TYBLUMHA YHAMAr49B.

MukpobuonorunH 6oxuppon: AraapblH
HUAT 160 gasxung “HUAT HAH® wunapd, 1 m3
araapT TOOMOrAcCOoH AyHaax Too 1733.25,
XaMrumH 6ara Hb 105, xaMrmiH nx Hb 7157
KYH 6anB. HWAT HAHMMAH eHOep aryynamx

137-p cypryynuiiH xo€p aHru (5157-7157 KYH/
m3), 59-p cypryynuiiH Har aHrmg (5789 KYH/
M3) OYpTraracaH. OH3 Hb TyXaWH aHrmyabliH
araap ConranT, cyparygblH  HArtapLuumn,
LIOBIPIIarasHN [JaBTamX, XyBaapb, 30XMOH
Oanryynantbilr  HArTNax  waapanarataur
xapyymk OamHa. XapuH  Staphylococcus
aureus amMrartepery 6akTepu unpaarym 60nHo.

32 aHrmiH 56.3% (18)-4 xery meereHuep
UN3pcaH. Jepar gaaxkunH 15 (83.3%)-4
Penicillium spp., 3 (16.7%)-a Aspergillus spp.
TogopxomnorgoB. Xery WN3pPCaH O39KUNH 1
M3 araapT HOrgox AyHaax Too 266.25 KYH
(95% V: 114.20-418.30), xamruiiH G6ara 105,
xamrmiH ux 1894 KYH 6anB. XaMruinH eHgep
yTra 137-p cypryynuiiH Har aHrug Penicillium
spp. 1894 KYH/Mm3, 59-p cypryynuiiH Har aHrug
1263 KYH/m® Tyc TyCc GYpTraracaH.

AHMMNH WKnpa3, Gapuyn 33par ragapryyraac
aBcaH 160 apuypacHbl 03xunH 7 (4.3%)-4
rSA3CHUA OYNMMAH HAH WNSpd, CTaHAAPTbIH
Waapgnara xaHraarym. 3arasp Hb 42, 50,
61, 58, 41-p cypryynuiH Tyc Gyp Har O993x,
57-p cypryynuimH XOo€p A33axua WUNapcaH. E.
coli, Staphylococcus aureus, Salmonella spp.
BonoH Listeria monocytogenes nnpaarym.

PagoH 6a Oargamxui opraHuk Haraan: AHru
TaHXUMbIH pagoH (Rn-222)-bl aryynamx <13—
139 BK/M3-UIMH XO0POH, XaN6an3ax, Oyx 433X
03X pafoHbl aryyrnamx 3eBLLIOSOPOraex XaMXKad
(200 Bk/M3)-Ha3c ©Oara 6ariB. XapbLaHrym
eHaep yTra 67-p cypryynuiiH 103 gyraap aHru
(110-139 Bk/m3), 4-p cypryynunH 111 gyrasp
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aHrn (98-127 bk/m3)-g 6ypTrargcaH 6onosy
CTaHAapThbIH Xsi3raapT 6avB.

dopmanbaerng 32 osaxug nnapd, 30 MUHYTbIH
AayHpoax aryynamx 2.59 wmkr/m® (95% WUWN:
2.21-3.00), xs3raap 0.99-5.14 mkr/m®* GauB.
Hunt VOC 26 (81.3%) 023Xna XSMXUNTUNH
aprblH 60ocro yTtraac ux wunapcaH Oereepn
9Ara3punH 30 MUHYTBIH AyHAax 36.62 mkr/m?
(95% U 10.41-62.80), xasraap 2.44—-341.37
Mkr/m® 6anB. dopmanbaeryg OONMOH HUNT
AOOH-unH gyHpax aryynamx MNS7106:2026
CTaHAapTbIH XYILU3X TYBLUNHA GancaH.

MOHTOJIbIH AHATAAX YXAAH, 2026-3 (217)

BTEX-mH  wmnHxunraarasp Ttonyon 26
(81.3%) A9axma vnapd, AyHOax aryynamx
30.95 wmkr/m® (95% WW: 17.30-44.61),
xa3raap 2.89-171.42 wmkr/m® 6anB. BbeHson
20-p cypryynumH Har aHruiH gaaxung 30.68
MKI/M3-33p MN3PCAH Hb CTAHOAPTbIH XYILaX
XOMX33HI3C onpornuooroop 30 JaxuH uX
6ans. ATunbeHson 60noH m,p-kcunon Tyc 6yp
Har 93XN4 XaMXKUNTUIAH 60Cro yTraac 43sL
nnapcaH 6on bycaa oaaxyyasg 6ocrooc 6ara
6anB. Yp gyHr XyCHIrT 2-T HArTraH Xapyyrnas.

Table 2. Main indoor air-quality indicators in the participating schools

Sampling units

Indicator

Measured value

Interpretation

and period
PM2.5. 24-hour Five-month 25.2 yg/m?® (95% CI: 33.6—34.1 ug/m3during December—
mear-1 ’ monitoring 24.9-25.5); range: January; 30.2 pg/m?® in apartment
period 1.56-365.5 areas, exceeding the standard
. 40.6—43.9 pg/m*during November—
- 3 0, .
PM10, 24-hour | Ve-month 36.1ug/m® (95% Cl- 1 Lary: 8.2 pg/m® in April: within
mean monitoring 35.6-36.5); range: the acceptable level according to
period 1.9-948.0

the source classification

Total bacterial

160 air samples

Detected in all samples;
mean: 1,733.25; range:

High values in two classrooms at
School No. 137 and one classroom

count 105-7,157 CFU/m*  at School No. 59
:ltjarglrglococcus 160 air samples Not detected (0.0%) Within the acceptable level

Mold and fungi

32 classrooms

18 (56.3%) positive;
mean: 266.25; range:
105-1,894 CFU/m3

Penicillium spp., 83.3%; Aspergillus
spp., 16.7%

Enteric bacteria 160 surface 7 (4.3%) positive Did . not meet the standard
swabs requirement

E. coli, S. aureus,

Salmonella 160 surface Not detected in any No pathogenic bacteria detected

spp., and swabs sample

L.monocytogenes

All samples were below the 200

- _ 3
Rn-222 32 classrooms <13-139 Bg/m Bg/m? standard
26 (81.3%) above the
method detection limit; Within the acceptable level of MNS
Total VOCs 32 samples mean: 36.62; range: 7106:2026
2.44-341.37 pg/m?
Detected in 32 (100.0%)
Formaldehyde 32 samples samples; mean: 2.59; Within the acceptable level
range: 0.99-5.14 yg/m?
Detected in 26 (81.3%)
Toluene 32 samples samples; mean: 30.95; Within the acceptable level

range: 2.89-171.42 ug/
m3
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Detected in 1 (3.1%)

Approximately 30 times higher

Benzene 32 samples ] 3 than the permissible level of MNS
sample; 30.68 ug/m 7106:2026
Each exceeded the C
Ethylbenzene and 32 samples method detection limit Below the detection limit in the

m,p-xylene

in one sample

remaining samples

Note: CFU, colony-forming units; VOCs, volatile organic compounds; CI, confidence interval. The source data
reported the 95% CI for PM10 in ger-district schools as 39.6—40.7 ug/m?, which is inconsistent with the reported
mean of 41.5 pg/m?3. The 95% CI for total bacterial count was also reported in reverse order; therefore, only the

mean and range are presented.

Xanuamx

HOMYT-uiH 2016  OHbl  cyganraaraap
CYpPryynuinH 0oToof opyHbl araap gaxe PM2.5
TOOCOHUPbIH  AyHAax aryynamx MoHron
YncelH "AraapblH YaHap-TEXHUKUAH €PeHXUI
waapanara-MNS4585:2007” cTaHgapTag
3aacaH xynuax aryynamxaac 3.1-10.05 gaxuH
nx 6ytoy 6oxupgonTton ©Garraar TOrTOOCOH Hb
XYYXOUAH 3pyynl MOHA34 3pcaan yypyynax
HexLenTan Ganraar UNTracaH [12].

O.OwyH-OpaaHa Hap 2018 oHA cypryynb,
L3LI3pIar, 3MHanar racaH 20 6anryynnarbiH 56
aHr, epeeHa XMNCIH XaMXUNT cydanraaraap
PM2.5 ToocoHupbIH ayHAaax aryynamx XENA-
LWYYNTYYPTaM araap LaBapLUyynary awmrnagar
aHrM, TaHxuMm, epeeHn 144.6x173.1mkr/
M3 , araap U3BIPLUYYNAryrynm aHrn, epeeHs
203.02+201.6MmKkr/m3 XIMXKUTOCIH Oa
XEMA wyynTyypTan araap LU3B3pLUYYNary
Hb PM2.5-bir 29 xyBb OyypyyncaH yp AyH
rapcaH. 'aB4 gotoon opuyHbl araapt PM2.5
TOOCOHUPbIH AyHAaX aryynamx “AraapbliH
YaHap-TEXHUKUAH  epeHXui  Lwaapanara-
MNS7106:2026” ctaHgapTag 3aacaH Xynuax
aryynamxaac gaBcaH x3aBaap GawncaH [13].

O.HapaHcyx, H.OHxHacaH Hap (2019)-bIH
cypanraaraap PM2.5 ToocoHupbIH 6oxmupgon
XMYIINNIX I3AIMKIIC XaMaapaH gdanraatamn
Oaliraar TOITOOCOH. ©OrNeeHun  33Mmkua
XNY39MN343r aHrmg romy ytra 234 mkr/m3
GancaH 6on egpwiH aarmkug 128 wmkr/m3
AyHaax aryynamkran 6ams [14].

HOMYT-uiH 2022 oHbI  cyganraaraap
Cypryynb, U3U3PMarMiH  OOTOOA4  OPYHbI
araapblH YaHapbIr  YHANAX TYProBYUIICIH

YyHanraaraap PM2.5 ToOCOHUpbIH 24 uarninH
AyHpax aryynamx O3MB-biH yanpoamxaac

3.3 gaxuH nx, PM10-bIH aryynamx 1.4 gaxuH
WX, HUNT HAHIUIAH Too “CypranT, XyMYYXXNUnH
OpYHbl 3pyyn axyuwH waapgnara- MNS
6799:2019” cTtaHgapTag 3aacaH TacasnraaHbl
araapblH apuyH U3BpPUKAH Gangnbir yYHamnax
Wwanryyp ysyynantaac 4.3 pgaxvH ux 0Oywy
Ooxup araapTan yHanaracaH GanHa [15].

0.01yH-OpasHa Hap (2023)-bIH cyganraaraap
Cypryynb, U3U3PMarMiH  OOTOOA  OpYHbI
araapaac LUyrnyyncaH AargsMxuii opraHuk
HOrONMUNH  O9KUAH 23 XYPTanNX XyBbA
OeHs3on, Oyx gsaxug  dopmanbaerng
TOOOPXOWMOFACOH. 3OH3  Hb  Cypryynb,
LALIPIarMiH JoTo0 4 OpYMHA XaBaap Yycrard
O9rO3MXUIA  OPraHuK HIraNYYaunir  XaMXKmx,
XsSHaX, TaHgax 6arnx HoTonroo 6oncoH [16].

OyrHanT: CypanraaHg xamparacaH
CYPryynunH [0TOOA4 OpPYHbl araapblH 3apum
Y3YYanT cTanHdapTbiH LWaapasara xaHracaH
6ono4y PM2.5, HUIAT HsH, xerLy meereHuep,
ragapryyrmiH  ragacHum  OYynrumMH  HSH
6onoH GeH3onbIH 6oXMpAON Hb camxpyynax
Waapgnaratam, XyyxgunH 3pyyn MaHal4
ceper Hereernex apcaanTan TyBWMHA OaliHa.
Mimpg  araap conranTuir  TOFTMOSDKYYnax,
aHMM  TaHXUMbIH L9BapNarag, apuyH
UoBpUMH  garnamunr  camxkpyynax, HEPA
TOXOOPOMXKMINH alnrnanT, 3acBap YUnyYnnraar
XHaX, TOOCOHLUOpP, Xxery meereHuep 60MoH
O9rO9MXUM  OpraHuvK  HArgnvMniH - XaHanT-
LUMHXUA33r TOITMON XMWX  LWaapanarartam
GawnHa.
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