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THONG TIN BAI BAO TOMTAT

Nghién ctru nay danh gia tic dong caa bui min PM2.5 tir cac cong truong xay dung
chung cu cao tng dén stic khoe cong nhan tai quan Ha Dong, Ha Noi. Dir liéu dugc
Ngay hoan thien:  25/8/2025 thu thap tu 15 Cﬁng truong voi 500 céng, nhén,rthéng qua do ndéng d6 PM2.5, khao
sét suc khoe va kiém tra chirc nang hé hap. Keét qua do dac tai 15 cong truong cho
thay ndng ¢ PM2.5 trung binh ngay 1a 52.6 pg/m?, vuot 110% tiéu chuan WHO (25
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Ngay chdp nhan:  29/8/2025

Ngay dang: 05/9/2025 ng/m?), dac biét cao tai khu virc ¢t gach (69.2 pg/md) va vao budi chiéu (56.8 pg/md).
Thanh phan bui chira 32.5% silica (SiOz), ¢6 chi s6 nguy co (HQ) 1én t6i 4.7, tiém an
TU KHOA nguy co gdy bénh phdi nghé nghiép. Khao sat 500 cong nhan cho thiy 76.5%

ngudi phoi nhiém PM2.5 >50 pg/m? ¢6 triéu ching viém miii hong, 68.9% ho kéo dai,

Bui min PM2.5, va 58% réi loan thong khi thc nghén (FEV1/FVC = 0.68). Neuy co st khoe ting theo
Cong truong xay dung tham nién: nhoém 1am viéc >5 nam c6 ty 1& bénh hd hp cao gip 3 lan nhém <1 nam.
Suc khée cong nhan O Céc bién phép giam bui dwoc thir nghiém cho thiy hiéu qua cao nhat khi két hop phun
nhidm khong khi nudc, rao chan nylon va may hut bui (giam 53.5% PM2.5), trong khi khau trang N95
Ha Pong. giam 90.8% luong bui hit vao. Nghién ctru dé xuat cac giai phap dong bo: (1) Lap dat

hé théng hat bui cuc bg, (2) Trang bi khau trang N95/KN9O0, (3) Kham sirc khoe dinh
ky tap trung vao chirc ning phdi, va (4) Pao tao nang cao nhan thirc vé rai ro PM2.5.
Két qua nay cung cap bang ching khoa hoc cho viéc cai thién diéu kién lao dong va
chinh sach bao vé strc khoe cong nhan xay dung.
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revealed an average daily PM2.5 concentration of 52.6 pg/ms3, exceeding the WHO

KEYWORDS standard (25 pg/m3) by 110%, with particularly high levels in brick-cutting areas (69.2

. pg/m3) and during the afternoon (56.8 pg/m3). The dust composition contained 32.5%
PM2.5 fln.e dU§t silica (SiOz), with a hazard quotient (HQ) of up to 4.7, posing a potential risk of
Construction site occupational lung diseases. A survey of 500 workers showed that 76.5% of those
Worker health exposed to PM2.5 >50 ug/m* experienced nasopharyngeal inflammation, 68.9% had
Air pollution persistent coughing, and 58% exhibited obstructive ventilation disorders
Ha Pong district (FEVI/FVC = 0.68). Health risks increased with work duration: workers with over 5

years of experience had respiratory disease rates three times higher than those with
less than one year. Dust reduction measures were tested, with the highest
effectiveness achieved by combining water spraying, nylon barriers, and vacuum dust
collectors (53.5% PM2.5 reduction), while N95 masks reduced inhaled dust by 90.8%.
The study proposes integrated solutions: (1) Installing local dust extraction systems,
(2) Providing N95/KN90 masks, (3) Conducting regular health check-ups focusing
on lung function, and (4) Enhancing worker awareness of PM2.5 risks. These findings
provide scientific evidence for improving labor conditions and policies to protect
construction workers' health.
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1. Giéi Thigu
1.1. Béi canh nghién ctu

O nhiém khong khi, dac biét 1a byi min PM2.5, dang tro
thanh mot trong nhitng méi de doa nghiém trong dén sirc
khoe cong ddng, nhét 14 tai cac d6 thi dang ddy manh qué
trinh d6 thi hda nhu Ha Néi. Trong d6, cac cong trudng xay
dung chung cu cao tang duoc x4c dinh 12 mot trong nhiing
nguon phét thai bui PM2.5 dang ké do cac hoat dong nhu
dao dip, van chuyén vat liéu, cit gach, tron bé tong va cac
qua trinh thi cdng khéc. Quan Ha Pong, mét trong nhitng
khu vuc ¢6 mat do xay dung cao vai nhiéu du &n nha 6,
thuong mai va ha tang dang trién khai, 1a diém néng vé 6
nhiém bui tir hoat dong xay dung.

Theo Té chic Y té Thé gigi (WHO, 2021), bui PM2.5
(c6 duong kinh < 2.5 pm) c¢6 kha ndng xdm nhap sdu vao
phé nang phdi, tham chi di vao mau, lam ting nguy co mac
cac bénh ho hap (viém phé quan man, hen suy@n), tim mach
(tang huyét 4p, dot quy) va ung thu phdi. Pac biét, cong
nhan xay dung thudc nhom ddi twong l1am viéc truc tiép tai
cong truong la nhitng ngudi chiu anh huong nang né nhat
do thoi gian phoi nhiém kéo dai va thuong thiéu bién phap
bao ho hiéu qua.

1.2. Tinh cép thiét ciia nghién ciru

Mic du d c6 nhiéu nghién ctiu vé 6 nhidm khong khi tai
Ha Noi, phan Ién tap trung vao ngudn géc giao thdng hoic
cdng nghiép, trong khi tac dong cua bui PM2.5 tir cac cbng
truong xay dung dén sic khoe cong nhan van chwa dwoc
danh gia day du. Mot s6 nghién ciu trude day (Bo
TN&MT, 2020) chi ra rang ndng do bui tai cic cong truong
c6 thé cao gap 2-3 lan so véi khu vye xung quanh, nhung
chua co nghién ciru cu thé ndo tai quan Ha Pong noi dang
chang kién sy buing nd cta cac du an chung cu cao tang.

Hon nira, cdng nhén xay dung thuong la lao dong di cu,
c6 nhan thic han ché vé rui ro stc khoe va diéu kién 1am
viéc thiéu an toan. Viéc thiéu dit liéu vé mirc d6 phoi nhiém
va tac dong strc khoe khién cac bién phap phong ngira chua
dugc trién khai hiéu qua. Do d6, nghién ctru ndy khong chi
cung cap bang chung khoa hoc vé méi nguy hiém cua
PM2.5 ma con dé& xuat céc giai phap thiét thuc dé bao vé
strc khde nguoi lao dong.

1.3. Muc tiéu nghién ctu

Do luong nong do bui PM2.5 tai cac cong truong xay
dung chung cu cao ting ¢ quan Ha Dong, Ha Noi.

Panh gia tac dong sic khoe cia PM2.5 1én c6ng nhén
xay dung théng qua khao sat triéu chiing va kiém tra chirc
nang phdi.

Dé xuit giai phap giam thiéu phoi nhidm va cai thién
diéu kién lam viéc.
1.4. Bong gop cua nghién cau

Cung cép di ligu thyc nghiém vé 6 nhidm PM2.5 tai cac
cong truong xay dung ¢ Ha Bong.

Lam rd mdi lién h¢ gitra phoi nhiém PM2.5 va céc van
dé stic khoe & cong nhan.

Dé xuat chinh sach quan ly va bién phap bao ho lao dong
dua trén bang ching khoa hoc.

Nghién ctru nay khéng chi co6 y nghia véi nganh xay
dung ma con g6p phan vao cac chuong trinh gidm sat 6
nhiém khong khi va bao vé stic khoe cong dong tai Ha Noi.

2. Phwong phap nghién ctru
2.1. Pia diém va d6i trong nghién cau

Dia diém: 15 cong truong xay dung chung cu tai quan
Ha Pong.

Déi twong: 500 cdng nhan 1am viéc tryc tiép tai cong
truong (tho xay, tho dién, tho son, lao dong phé thong).
2.2. Phuong phép thu thap s6 liéu

Do ndng d6 PM2.5: Sir dung may do bui cam tay (model
UNI-T A25D ) do 3 lan/ngay (sang, trua, chiéu) trong 5
ngay lién tuc.

Khao sat sic khoe: Phong van tryc tiép cong nhan bang
bang cau hoi chuan hoa vé triéu chirng ho hip, da lidu, mét
moi.

Kiém tra 1am sang: Do chirc nang phdi (spirometry) cho
50 cdng nhan cé triéu chirng nang.

2.3. Phuong phap phan tich
Xu ly s6 lidu bang phan mém SPSS 26.0.
So sanh nong d6 PM2.5 vai tiéu chuan WHO (25 pg/md).

Phén tich tuong quan giira thoi gian phoi nhiém va triéu
chung sic khoe bang kiém dinh Chi-square va hdi quy
logistic.

3. Két qua va thao luan
3.1. Pic diém ndng do va thanh phan hoé hoc bui PM2.5

Két qua do tai 15 cong truong cho thdy ndng do PM2.5
trung binh ngay 1a 52.6 ug/m?, vuot 110% so véi tiéu chuan
WHO. O nhiém cao nhat vao budi chiéu (56.8 pg/m?, dat
dinh 94.2 ug/md), véi 80% mau vurgt QCVN. Budi sang ghi
nhén 52.3 ug/m? (73% vuot chuan), trong khi budi trua thap
nhét (48.6 pg/m®) nhung van vuot 67% QCVN. Diéu nay
cho thiy cong nhan xay dung dang phoi nhiém PM2.5 &
murc nguy hiém suét ca ngay, dac biét nghiém trong vao
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khung gio chiéu khi hoat dong thi cong dat cuong do cao
nhit. Tai 15 cong truong cho thay su chénh léch rd rét vé
ndng d6 PM2.5 giira cac vi tri. Pang bao dong nhat 1a khu
vuc cat gach véi néng do trung binh 69.2 pg/m?, vuot
176.8% tiéu chuan WHO va 38.4% QCVN, duogc danh gia
& mitrc "Nguy hiém". Khu tron bé tong ciing ghi nhan nong
d6 cao (54.4 pg/m?), vuot 117.6% so vai WHO. Trong khi
d6, cac khu vuc nhu dwong van chuyén (46.9 ug/md) va
cong cong trudng (38.6 pg/m?®) tuy vuot chuin WHO
nhung van trong ngudng cho phép ctia QCVN. Déng chu y,
khu nghi giira ca c6 nong d¢ thap nhat (33.4 pg/m?), cho
thay hiéu qua cua viéc b tri khu vire nghi cach ly vai ngudn
phat thai. Két qua nay nhan manh su can thiét phai tap trung
cac bién phap kiém soat bui tai nhirng khu vuc san xuét truc
tiép nhu cit gach va tron bé tong, dong thoi duy tri céc khu
vuc it 6 nhiém dé bao vé sic khoe cong nhan.

Bang 1. Thanh phin héa hoc bui PM2.5
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Két qua phan tich thanh phan bui PM2.5 cho théy silica
(SiO2) chiém ty I cao nhat (32.5%) va c6 mirc d6 nguy
hiém dzc biét nghiém trong véi chi s6 nguy co (HQ) 1én toi
4.7, vuot xa ngudng an toan caa ACGIH. Thanh phan nay
chu yéu phét sinh tir cac hoat dong cit gach va tron bé tong,
c6 kha nang gay bénh bui phdi silic. Bui xi miang (Ca2COs)
chiém 28.7% véi mirc rai ro trung binh (HQ=0.9), trong khi
bui kim loai tir gia cong cdt thép (Fe20s) chiém 12.4% va
¢6 nguy co & mic trung binh (HQ=1.1). Thanh phan ALOs
tir bui dt va vat ligu xay dung c6 ty 1é thap (8.2%) va it
nguy hiém nhat (HQ=0.3). Céc két qua nay cho thay bui
PM2.5 tai cong truong khong chi anh huong dén hé hd hap
ma con tiém 4n nguy co nhidm doc kim loai nang, doi hoi
cac bién phép bao ho dic biét nhu st dung khau trang loc
N95, hé théng hit bui cuc bo va ché do kham sirc khoe dinh
ky cho cong nhén, dic biét 1a xét nghiém ndng do chi trong
méu va kiém tra chirc ning phoi.

3.2. Tac @ong suac khoe

Céc triéu chtng phoi nhidm c6 méi trong quan rd rét
gitta mic @6 phoi nhidm PM2.5 va céc van d sirc khoe &
cong nhan xay dyng. Nhom phoi nhiém cao (>50ug/m?) co
ty 1& méc cac triéu chimg cao hon dang ké so voi nhom phoi
nhiém thap, véi su khéc biét co y nghia thong ké (p<0.05).
Dic biét, triéu chimg viém mii hong va ho kéo dai xuat
hién phé bién nhat, lan luot & 76.5% va 68.9% cong nhan
thuoc nhom phoi nhiém cao, cao hon gan gap déi so véi
nhom phoi nhiém thip. Céc van dé vé mit va da ciing gia
tang dang ké & nhoém phoi nhidm cao (45.2% kich (g mit
va 34.8% viém da), cho thiy tac dong toan dién caa PM2.5
I&n sirc khoe cong nhan. Su chénh léch I6n vé ty 1é méc cac
triéu chuang gitra hai nhém (p-value tir <0.001 dén 0.012)
khang dinh mdi quan hé nhan qua giira ndng do PM2.5 va
cac van dé sic khoe, nhan manh su can thiét phai c6 bién
phap bao vé hiéu qua hon cho céng nhan lam viéc trong
moi trudng 6 nhiém cao.

Khao sat 500 cong nhan xay dung cho thidy méi quan hé
rd rang gitta thoi gian lam viéc va tinh trang sirc khoe.
Cong nhan c6 tham nién cang cao thi ty 16 méc cac triéu
ching bénh cang ting dang ké. Dac biét, nhom lam viéc
trén 5 nam c6 ty 1€ ho kéo dai (69%), khé thd (54%) va suy
giam chuc nang phdi (39%) cao gap 2-3 lan so véi nhém
dudi 1 nam kinh nghiém. Tinh trang viém két mac (45%)
va xuat hién nhiéu triéu ching cing luc (36%) ciing phd
bién hon & nhém nay. Nhém cong nhan 1-5 niam kinh
nghiém c6 ty 1€ bénh ly trung binh, trong khi nhdm méi lam
duéi 1 nm it bi anh huong nhat. Sy khac biét nay cho thiy
tac dong tich lity ciia bui PM2.5 theo thoi gian, dong thoi
nhan manh su can thiét phai c6 chinh sach bao vé sirc khoe
dac biét cho nhiing cong nhén 1au nam, bao gém kham strc
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khoe dinh ky, trang bi bao ho tét hon va luan chuyén cong
viéc hop ly.

Kiém tra chtc nang phdi trén 50 cong nhan cé triéu
ching hé hép cho thiy tinh trang suy giam dang bao dong.
Dang chi ¥ nhét la ty 18 rdi loan thong khi tic nghén chiém
tGi 58% véi chi s6 FEV1/FVC trung binh chi dat 0.68 (thap
hon ngudng binh thuong 0.7). Chi s6 FEV1 trung binh dat
76.4% gid tri du doan, trong d6 42% truong hop duoc phan
loai giam nhe dén trung binh theo tiéu chuan GOLD 2023.
Luu luong dinh (PEF) ciing & muc thap (325 L/phut), véi
36% truong hop dudi giéi han binh thuong. Nhing két qua
nay phan anh tac dong nghiém trong cua viéc phoi nhiém
bui PM2.5 kéo dai dén hé hd hap, dac biét 1a nguy co phat
trién bénh phdi tic nghén man tinh (COPD) nghé nghiép.
Diéu nay doi hoi cac bién phép can thiép kip thoi nhu kham
sang loc dinh ky, cai thién diéu kién lam viéc va sir dung
thiét bi bao ho ho hap hiéu qua.

3.3. Hiéu qua bién phap giam bui

Két qua thir nghiém cac bién phap kiém soat bui cho thay
su khac biét dang ké vé hiéu qua va tinh kha thi. Bién phap
phun nuéc 2 lan/ngay tuy chi giam dugc 34% nong do
PM2.5 (tir 68.5 xudng 45.2 pg/m?) nhung ¢ uu diém vé chi
phi thap (3.5 triéu dong/thang) va dé trién khai. Trong khi
d6, may hut bui tai chd cho hiéu qua cao nhat (giam 46.5%
xudng con 38.6 pg/m?®) nhung doi hoi chi phi du tw 16n (15
triéu dong/thang) va kho ap dung rong rai. Giai phap két
hop dong b 3 bién phap mang lai hiéu qua téi wu (giam
53.5% xudng 32.7 pg/m3), tuy nhién can can nhic vé chi
phi 1én téi 25.7 triéu dong/thang. Rao chin nylon cé hiéu
qua khiém tén (giam 20.4%) nhung phu hop dé kiém soat
bui phat tan ra méi trudng xung quanh. Két qua nay goi y
nén &p dung linh hoat cac bién phap tuy theo diéu kién cu
thé cua timg cong trudng, trong d6 uwu tién phun nudc két
hop hut bui cuc bé tai cac khu virc phat sinh nhiéu bui nhu
khu cit gach va tron bé tong.

Trong diéu kién khong sir dung khau trang, céng nhan
hit vao trung binh 58.7 pg/m* PM2.5, vuot xa ngudng
khuyén céo caa WHO (25 pg/m3). Khau trang vai chi giam
44.6% nong do6 bui (xudng 32.5 pg/md), ching to khong du
kha ndng ngéan bui min, phu hop véi nghién ctu caa WHO
(2021) vé viéc vai théng thuong chi loc dugc cac hat Ion
hon 5pum. Trong khi d6, khau trang KN90 va N95 thé hién
hiéu suit vuot troi, lan luot giam PM2.5 xuéng 12.8 pg/m3
(78.2%) va 5.4 ng/m? (90.8%), dap wng tiéu chuan an toan.

bac biét, N95 c6 do kin mat dat 89.7% (cao hon KN90
1a 78.5%), nho thiét ké 6m sét, giam thiéu ro ri bui qua khe
hé 1a yéu té quan trong trong moi truong cong trudng nhiu
bui silic. Tuy nhién, nghich Iy nam & ty I¢ chap nhan cia
cong nhan: khau trang vai dugc wa chuong nhat do tinh

thoai mai.Diéu nay phan anh thach thirc trong viéc can bang
gitra hiéu qua bao ho va kha nang tuan tha, dac biét khi
cdng nhan phai lam viéc cuong d6 cao trong thoi gian
dai.Pé tdi wu hoa giai phép, can két hop nhiéu bién phép:
(1) Str dung N95/KN9O tai khu vuc 6 nhidm cao (cat gach,
tron bé tong), (2) Thiét ké lai khau trang vai vat liéu thoang
khi hon dé tang tinh chap nhan, va (3) B6 sung hé thdng
phun nuéc hoic hat buu cuc bd nham giam nong do bui
nén, tir d6 giam ap luc 1&n khau trang. Ngoai ra, viéc dao
tao cong nhan vé nguy co stc khoe tir PM2.5 va huéng dan
deo khéu trang dung cach ciing 1a yéu té then chét dé nang
cao hiéu qua tong thé. DU N95 1a giai phap téi wu vé mat ky
thuat, viéc &p dung dai tra doi hoi su diéu chinh phi hop
vé6i didu kién lao dong thuc té va nhan thirc cia ngudi lao
dong.

4.Két luan va kién nghi
4.1. Két luan

Nghién ctru da khang dinh mirc d6 6 nhidm bui PM2.5
nghiém trong tai cac cong trudng xay dung chung cu cao
tang & quan Ha Pong, Ha Noi, véi: Nong do trung binh 52.6
pg/mé, vuot 110% tiéu chuin WHO, dic biét cao tai khu
vuc cit gach (69.2 pg/me) va khung gio chiéu (56.8 pg/ms3).
Thanh phan bui chira 32.5% silica (HQ=4.7) - tac nhan
chinh gay bénh phéi nghé nghiép. 76.5% cong nhan phoi
nhiém cao (>50pg/m?) bi viém miii hong, 58% c6 rdi loan
thong khi tic nghén. Nguy co stic khoe ting theo tham nién:
Nhom >5 nam c6 ty 1é bénh hd hap cao gap 3 lan nhom <1
nam.

4.2. Kién nghi

Dua trén két qua nghién ctru, chiing toi dé xuét cac giai
phap dong bo sau dé giam thiéu tac dong cua bui PM2.5
dén sirc khoe cong nhan xay dung:

V& quan ly méi truong, can lap dat hé thdng hat bui cuc
b6 tai cac khu vuc phét sinh nhiéu bui nhu cit gach va tron
bé tong, dong thoi ting cuong phun nudc dinh ky (2-3
lan/ngay) dé giam bui lo limg. Cac cong trudng nén sir dung
rao chin nylon két hop ludi phii nano dé ngan bui phat tan,
dac biét vao khung gio cao diém (15-17h).

Vé bao ho lao dong, can trang bi khau trang N95 hoic
KN90 cho cong nhan lam viéc tai khu vuc c6 nong do
PM2.5 cao, kém theo kinh bao ho va quan 4o chéng bui.
Céc don vi thi cong nén td chuc tap huan dinh ky vé cach
sir dung thiét bi bao ho dung cach va nhan biét céc triéu
chung st khoe lién quan dén phoi nhiém bui.

V& chinh sach y té, can trién khai kham stc khoe dinh ky
6 thang/lan cho cong nhan, tap trung vao kiém tra chuc
ning phoi (spirometry) va chup X-quang phdi déi véi
nhitng ngudi ¢6 thAm nién trén 5 nim. Cong nhan ¢ dau
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hiéu bénh hé hap can duoc luan chuyén cong viéc hoic nghi
ngoi dé tranh phoi nhiém tiép tyc.

V& nghién cuu tiép theo, can danh gia tac dong lau dai cua
bui PM2.5 1én hé tim mach va phat trién vat liéu xay dung it
phat thai bui silica. Ngoai ra, cac giai phap cong nghé nhu hé
thong cam bién bui thoi gian thyuc ciing can dugc tng dung
dé giam séat va canh béo kip thoi.

Viéc &p dung dong bo céc giai phap trén khong chi bao vé
sirc khoe cong nhan ma con gép phan nang cao hiéu qua san
XUt va dam bao phat trién bén viing trong nganh xay dung.
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