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TOM TAT

Muc tiéu: M6 t4 thuc trang 6 nhiém hoi TNT trong méi truong lao dong, nhiém TNT nghé nghiép & nguoi
lao ddng va xac dinh nhém cdng viéc cé nguy co phoi nhiém cao tai mot s kho quén khi, ndm 2025.

DPéi twong va phwong phap: Nghién ctru mé ta cat ngang 711 nguoi lao dong va 418 mé&u moi trrong lao
déng tai 16 don vij kho quén khi, tee thang 9-12/2025. Banh gia két qua theo QCVN 03:2019/BYT va Quy
trinh ky thuat thuong quy cia Vién Stre khée nghé nghiép va Méi truong.

Két qua: T7/é mau TNT trong khéng khi tai noi lam viéc vurot ngudng 91,8%. 16/16 don vi khdo séat déu cé
it nhat 1 v tri c6 nng d6 TNT trén 0,1 mg/m? (vurot gici han TWA cho phép). Nong dé TNT cao nhét duoc
ghi nhan tai Trung tam Xét nghiém X (1,296 mg/m? gap 12,96 lan gi¢i han cho phép). Theo nhém céng
viéc, nong dé TNT méi truong cao nhat & nhom thi nghiém, tiép dén nhom béo quén kho Ion va thap nhat
& nhém bao duwdng stra chira. Tilé TNT niéu dwong tinh la 24,6% (cao nhat & nhém thi nghiém: 33,3%). Ti
Ié methemoglobin > 1,5% la 17,2%. Phan tich Spearman & cép don vj chwa ghi nhan méi tvong quan cé y
nghia théng ké gitra ndng dé6 TNT méi trwong trung binh va tilé TNT niéu dwong tinh (rs = 0,27; p = 0,317).
Két luan: Cén téng cuong céc bién phap kiém soét ki thuét, str dung phuong tién bdo hé cé nhan va duy
tri giam sét sinh hoc dinh ky nham gidm nguy co phoi nhiém TNT trong céc don vj kho quén khi.

Tir khéa: TNT nghé nghiép, kho quan khi, TNT niéu, methemoglobin.

ASSESSMENT OF AIRBORNE TNT CONTAMINATION IN THE OCCUPATIONAL ENVIRONMENT
AND OCCUPATIONAL TNT EXPOSURE AMONG WORKERS AT MILITARY AMMUNITION
DEPOTS IN 2025

ABSTRACT

Objectives: To describe the current status of TNT vapor contamination in the occupational environment
and occupational TNT exposure among workers, and to identify job categories at the highest risk of
exposure at military ammunition depots in 2025.

Subjects and methods: A cross-sectional descriptive study involving 711 workers and 418 environmental
samples was conducted at 16 military ammunition depot units from September to December 2025.
Assessment followed QCVN 03:2019/BYT and the standard technical procedures of the Institute of
Occupational Health and Environment.

Results: The proportion of TNT air samples exceeding the permissible limit was 91.8%. 16/16 units had
at least one location exceeding the permissible TWA limit of 0.1 mg/m?3 The highest TNT concentration
was recorded at Testing Laboratory X (1.296 mg/m?3 12.96 times the permissible limit). By occupational
group, environmental TNT concentration was highest in the laboratory group, followed by the large-depot
storage group, and lowest in the maintenance and repair group. The overall urinary TNT positivity rate was
24.6%, highest in the laboratory group (33.3%); the overall rate of methemoglobin above 1.5% was 17.2%.
Unit-level Spearman analysis found no statistically significant correlation between mean environmental
TNT concentration and urinary TNT positivity rate (rs = 0.27; p = 0.317).

Conclusions: Enhanced engineering controls, personal protective equipment, and periodic biological
monitoring are needed to reduce TNT exposure risk at military ammunition depot units.

Keywords: Occupational TNT, ammunition depot, urinary TNT, methemoglobin.
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1. DAT VAN BE

TNT (2,4,6-trinitrotoluene) la loai chat nd co
ban, dwoc st dung trong nhiéu linh ve. Trong cac
hoat ddng quan sw, TNT dwoc si dung phd bién
dé san xuét dan dwoc, chat né. Thuéc nhém hop
chét nitro thom cé ddc tinh cao, TNT xam nhap vao
co thé chu yéu qua dwong hoé hap va co thé hap
thu qua da [1]. Theo Co quan Dang ki chat doc va
Dich bénh Hoa Ky (ATSDR), khi vao co thé, TNT
gay tén thwong da co quan, trong dé gan va hé
tao mau la hai co quan dich chiu dnh hwéng rd
nhét [4]. Phoi nhiém man tinh v&i hoi TNT - ngay
cad & nong dd dwdi ngwdng gay doc cap tinh - cé
thé gay thiéu mau va réi loan hemoglobin mau
(methemoglobinemia) & nguwdi lao dong (NLD) tiép
xuc trwc tiép [6]. Nghién ciru hodi cu trén cong
nhan tiép xtc lau dai véi TNT cho thay i 1& mac
mot sd bénh ung thw cao hon rd rét so véi nhém
khong tiép xuc (RR = 2,32) [7].

Tai cac kho quan khi, NLD thwéng xuyén phai tiép
xuc voi hoi TNT trong méi truong lao dong (MTLD)
khi thire hién nhiém vy bao quén, bdo dudng slra
chira dan dwoc va thir nghiém kiém dinh chét lwong.
Khac v&i méi trwong san xuét cdng nghiép cé hé
théng x( ly khi thai chuyén biét, méi trwéng kho quéan
khi thwdng phu thudc vao théng gié ty nhién. Mot
nghién ctu quan trac tai co' s& x& ly chéat thai quan
sw & Dirc ghi nhan ndng dd TNT trong khong khi 1&én
t6i 3.250 pg/me. Nghién clru nay déng thoi khang
dinh vai trd cla giam sat sinh hoc trong phat hién
s&m phoi nhiém TNT nghé nghiép [5].

Tai Viét Nam, cac nghién ctu két hop quan tréc
mdi trwdng va giam sat sinh hoc tai cac kho quan
khi con rat han ché. Chuang téi thyc hién nghién ctru
nay nham moé ta thyc trang 6 nhiém hoi TNT trong
MTLD va tinh trang nhiém TNT nghé nghiép (qua
xét nghiém dinh tinh TNT niéu, methemoglobin
trong mau NLD) tai 16 don vi kho quan khi nam
2025; xac dinh nhdom céng viéc cé nguy co phoi
nhiém cao dé& dé xuét gidi phap can thiép phu hop.

2. DOl TUQNG, PHWONG PHAP NGHIEN CU'U
2.1. B6i twong nghién ciru

711 NLD va 418 mau MTLD tai 16 don vi kho
quan khi, gém: 1 trung tdm xét nghiém (ki hiéu la X);
14 kho (ki hiéu lan lvotla A, B, C,Dva 1, 2, 3, 4,
5,6,7, 8,9, 10); 1 xwdng (ki hiéu la 1). Khu vuc
quan trdc MTLD gém: nha kho bao quan dan dwoc;
tram bao dwéng stra chiva; phong thi nghiém kiém
dinh chét lvong. Nghién ctu thuc hién tir thang
9-12/2025.

- Tiéu chuan lwa chon: NLD dang lam viéc tai
don vi, cé tiép xtc nghé nghiép truc tiép véi TNT,
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c6 thoi gian tiép xtc nghé nghiép véi TNT it nhat 2
thang tinh dén thoi diém nghién ctru va co dir liéu
quan trdc MTLD ho&c hd so theo déi phoi nhiém
lién tuc it nhat 6 thang trwdc thdi diém nghién ciu.
Qua trinh quan trdc MTLD dwoc sy ddng y cta chi
huy don vi.

- Tiéu chuan loai tr: NLD da hodc dang mac
cac bénh cé thé anh huwéng dén cac chi sb nghién
cu (nhw viém gan virus B, C, cac bénh gan man
tinh, bénh mau, bénh da man tinh, bénh cép tinh...);
NLD khéng déng y tham gia hodc khéng dd hd so
nghién ctru.

2.2. Phwong phap nghién ctru

- Thiét ké nghién ctu: nghién ciru md ta
cat ngang.

- C& mau: chon mau toan bo, gbm 418 mau
MTLD va 711 NLD dap ng tiéu chuan lya chon
va loai trir.

- Bién s6 va phwong phap thu thap théng tin:

+ Cac chi s6 néng do CO,, CO, NO,, SO,, TNT
trong khéng khi tai noi lam viéc dwgc xac dinh
tai cac vi tri cong viéc (bao quan, bdo dwdng; thi
nghiém; x\wéng stra chira). Néng do CO,,CO, NO,,
SO, do bang may do khi dién t&r da chi tiéu Drager
X-am 5000 (Drager Safety AG, Burc), hiéu chuan
trwdc mbi dot quan trac theo quy trinh clia nha san
xuét, do truc tiép theo quy trinh ky thuat QCVN
03:2019/BYT [3].

+ Hoi TNT: 14y mau ca nhan tai ving thé cla
NLD & céc vi tri c6 nguy co phoi nhiém. Tuy diéu
kién quan trac, thwc hién 1dy mau theo phwong
phap chi ddng bdng may QC-2 hoac phwong phap
thu dong theo quy trinh k¥ thuat thwdng quy; bao
quan mau, van chuyén va phan tich bang phwong
phap so mau theo quy trinh ky thuat thwong quy
cta Vién Strc khée nghé nghiép va moéi truong [8].

+ Xét nghiém dinh tinh TNT niéu & NLD: Iéy
mau nwdc tiéu ctia NLD & cudi ca lam viéc, phan
tich bang phwong phap so mau theo quy trinh ky
thuat thuweéng quy cla Vién Strc khde nghé nghiép
va mdi trwdng [8]. Phan loai mau dwong tinh véi
TNT khi phat hién TNT va/hodc cac chét chuyén
hoéa (2-amino-4,6-dinitrotoluene; 4-amino-2,6-
dinitrotoluene) trong nuwéc tiéu vwot ngudng phat
hién ctia phwong phéap, phu hop véi hwéng dan
ctia Théng tw s6 15/2016/TT-BYT [2]. Két qua trinh
bay dwdi dang ti Ié dwong tinh/am tinh.

+ Chi s6 methemoglobin trong mau: xac dinh
bang phwong phap so mau do quang theo quy
trinh ky thuat thwéerng quy cutia Vién Strc khée nghé
nghiép va méi truwdng [8]; két qua biéu thibang ti1é %
methemoglobin trén tdng hemoglobin.
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- Tiéu chi danh gia:

+ Danh gia chi s6 néng d6 CO,, CO, NO,,
SO,, TNT theo QCVN 03:2019/BYT-TWA (vGi
gia tri trung binh theo thoi gian tiép xuc 8 gi® -
TWA) [3]: CO, = 9.000 mg/m?; CO < 20 mg/m?,
NO, =5 mg/m? SO, < 5 mg/m? TNT < 0,1 mg/m?.

+ Danh gia két qua xét nghiém methemoglobin
mau va TNT niéu theo hwéng dan chan doan, giam
dinh bénh nhiém doc trinitrotoluen nghé nghiép
theo Thong tw s6 15/2016/TT-BYT ngay 15/5/2016
vé quy dinh bénh nghé nghiép dwoc hwdng bao
hiém x4 hoi [2].

- DPao dirc: nghién clru dworc chi huy Vién Y hoc

muc tiéu nghién clru va déng y tham gia. Moi théng
tin ca nhan NLD, don vi quan ly NLD dwgc ma héa,
bao mat va chi str dung phuc vu muc tiéu nghién ctru.

- X |i s6 liéu: bang phan mém Epidata 3.1 va
Stata 12.0. Théng ké moé ta; kiém dinh x2; tinh OR
va 95% CI; twong quan Spearman. Phan tich twong
quan gitra nébng d6 TNT trong MTLD (gia tri trung
binh néng d6 clia cac vi tri [am viéc trong tirng don
vi) va chi sé sinh hoc (ti & TNT niéu dwong tinh,
methemoglobin > 1,5%). DBay la phan tich twong
quan (ecological) mang tinh tham do do di¥ liéu moi
trwong va dir liéu sinh hoc khédng dwoc ghép cap
& cap ca nhan.

dw phong Quan déi va chi huy cac don vi kho trwc
tiép quan ly NLD tham gia nghién ctru chap thuan.
NLD tham gia nghién clru dwoc gidi thich, hiéu rd

3. KET QUA NGHIEN cUU
3.1. Két qua quan trac cac yéu té héa hoc

Bang 1. Két qua quan trac cac yéu t6 héa hoc tai 16 don vi kho quan khi nam 2025

T Pon vi s6 | Co, co NO, SO, Mau TNT
: vitri |(n=418)| (n=418) | (n=418) | (n =418) khong dat (n = 97)

1 |Kho A 25 Dat Dat Dat Pat 5

2 |Kho B 30 Pat Pat Pat Dat 7

3 |Kho C 26 Pat Pat Pat Pat 6

4 KhoD 26 Dat Dat Dat Dat 5

5 |Trung tdm xét nghiém X | 24 Pat Dat Pat Pat 4

6 Kho 1 27 Pat Dat Pat Dat 6

7 |Kho 2 26 | Dat kh;r:gaé‘at* Pat Pat 5

8 |Kho3 27 Pat Pat Pat Pat 7

9 [Kho4 26 Pat Pat Pat Pat 6

10 |[Kho 5 26 Pat Pat Pat Pat (5

11 |Kho 6 26 Dat Dat Dat Dat 6

12 |Kho 7 27 Pat Pat Pat Dat 7

13 |Kho 8 28 Pat Pat Pat Pat 7

14 '[Kho 9 26 Pat Pat Pat Pat 5

15 |[Kho 10 25 Dat Dat Dat Dat 5

16 | Xwdng 1 23 Pat Pat Pat Dat 3

Téng 418 | 418/418 | 417/418 | 418/418 | 418/418 89/97 (91,8%)
Ghi ghu: 418 méu do 4 yéu té héa hoc CO,, CO, NO,, SO, tai cac vj tri lam viéc;
97 mau TNT ca nhan do tai vung thf’y cta NLB; danh gjé theo QCVN 03:2019/BYT.
*Mau CO khéng dat tiéu chuan tai Kho 2 (khu bé nhung): 20,07 mg/m?,

Bang 1 trinh bay két qua quan trac 418 mau MTLD dbi voi CO,, CO, NO, va SO,; rieng TNT phan tich
trén 97 mau ca nhan do tai vung thd ctia NLD. Két qua cho thay sw khac biét rd rét gitba TNT va cac yéu
t6 hoa hoc con lai trong MTLD tai cac kho quan khi. Trong 418 mau MTLD quan trac di véi CO,, CO, NO,
va SO, thay cac mau CO,, CO,NO, va SO, déu dat gi¢i han cho phép tai toan b vi tri do, riéng mau CO
c6 1 mau khéng dat tai Kho 2. Tréi lai, trong 97 mau TNT ca nhan I3y tai vi tri NLD lam viéc, c6 t¢i 89 mau
(91,8%) vwot gi¢i han cho phép. Ngoai ra, 100% don vi kho khao sat déu cé it nhat 1 vi tri cho két qua
ndng d6 TNT > 0,1 mg/m? (vwot gi¢i han TWA cho phép [3]).
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3.2. Nong dd TNT tai cac vi tri nguy co cao nhét

Bang 2. Cac vi tri cé6 nong do TNT trung binh cao nhat theo nhém céng viéc

Nhém céng viec| Don vi Vi tri quan trac N6ng dé (mg/m?®) | Vwot TWA
Vi tri 3.1 - chuan bi mau rung séc 1,296 12,96 1an
L Trung tam Vi tri 1.1 - chuén bj mau TNT 0,644 6,44 lan
Thi nghiém . . — - T =
Xét nghiém X | Vi tri 4.1 - can/nhéi TNT 0,545 5,45 1an
Vi tri 2.1 - phan tich mau 0,311 3,11 1an
. . Kho C Vi tri 2.1 - gitta nha kho C1 0,488 4,88 1an
Bao quan L . . N
kho 16N Kho C Vi tri 3.1 - gilra nha kho C2 0,446 4,46 lan
Kho B Vi tri 3.1 - gilra nha kho 0,339 3,39 lan
Kho 3 Vitri 4.1 - ban cong nghé 0,346 3,46 lan
Bao dudng I A R N
. _ Kho 7 Vitri 7.1 - ban céng nghé 0,346 3,46 lan
stra chira -
Kho 4 Vitri 5.1 - ban cong nghé 0,339 3,39 lan
Ghi chu: Céc gia tri nébng dé6 TNT trung binh (mg/m?) cta céac ca lao dong tai timg vi tri lam viéc,
chi trinh bay céc vi tri c6 néng do trung binh ttr 0,3 mg/m? tr& 1én. Gié tri gii han tiép xuc
trung binh theo thoi gian 8 gico (TWA) dbi véi TNT la 0,1 mg/m? theo QCVN 03:2019/BYT.
Nguén: Bang di¥ liéu quan tréc moi truong.

Bang 2 trinh bay cac vi tri lam viéc ghi nhan cé néng d6 TNT cao nhét, phan tAng theo nhém chirc nang
cong viéc. Két qua cho thay Trung tam Xét nghiém X c6 ndng dd TNT cao nhét trong toan hé thdng, voi
gia tri cwec dai 1,296 mg/m? tai vij tri chuan bi mau phong thi nghiém rung séc, vuot ngwdng TWA 12,96
l&n. Nhém bao quén kho 1&n ghi nhan néng d6 TNT cao nhéat tai Kho C véi 0,488 mg/m? (vwot 4,88 lan gia
tri TWA). Nhom bao dwdng slra chiva cé6 mirc phoi nhiém tap trung tai ban cdng nghé tai Kho 3 va Kho 7,
véi néng d6 cuc dai dén 0,346 mg/m? (vwot 3,46 lan gia tri TWA).

3.3. Pac diém d6i twong va két qua xét nghiém theo nhém céng viéc
Bang 3. Dac diém va két qua xét nghiém theo nhém céng viéc

Dac diém Thi nghiém Bao quan Bao dwdng Téng
; (n =15) kho I&n (n = 219) | stra chiva (n = 477) (n=711)
Ti Ié trong nghién ctru (%) 2,1 30,8 67,1 100
Pon vj cu thé Wty Kho A-D Kho 1-10, Xuéng 1 16 don vi
Xét nghiém X

Tudi nghé = 10 nam (n, %) 15 (100) 219 (100) 477 (100) 711 (100)
Nong do TNT moi 1,296 0,488 0,346 i
trwd'ng cye dai (mg/m3)
TNT niéu dwong tinh (n, %) 5(33,3) 48 (21,9) 122 (25,6) 175 (24,6)
Methemoglobin > 1,5% (n, %) 3(20,0) 34 (15,5) 85 (17,8) 122 (17,2)

711 NLD tai 16 don vi dwoc phan thanh 3 nhdém cong viéc theo dac diém phoi nhiém TNT. Két qua thay:
100% NLD c6 tudi nghé = 10 ndm (thuan loi cho danh gia tich Ity phoi nhiém TNT man tinh). Nném NLD
tham gia nghién c(ru tai Trung tdm Xét nghiém X chi chiém 2,1% téng sb dbi twong nghién ctru, nhung
ghi nhan céc chi sb phoi nhiém cao nhat, gém néng d TNT méi trwéng cuc dai 1,296 mg/m? (vwot 12,96
lan gidi han tiép xdc trung binh 8 gi®), ti 1&8 TNT niéu dwong tinh 33,3% va ti & methemoglobin > 1,5% 1a
20,0%. Nong dd TNT méi trwong & nhém bao duwéng slra chiva (0,346 mg/m?) thAp hon nhém béo quan
kho 1&n (0,488 mg/m?), ti 1é TNT niéu dwong tinh (25,6% so v&i 21,9%) va methemoglobin > 1,5% (17,8%
so v&i 15,5%) lai cao hon. Trong s6 175 NLD ¢6 TNT niéu dwong tinh thi nam gi¢i chiém da sb (148
trwdng hop, chiém 84,6%).

3.4. Pac diém két qua xét nghiém TNT niéu va methemoglobin trong mau cia NLD

- Két qua xét nghiém sinh hoc tai 16 don vi:
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1. Ty I1&é TNT niéu duong tinh va MetHb > 1,5% tai 16 don vi (n = 711 NLD)
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Biéu db 1. Ti Ié TNT niéu duwong tinh va methemoglobin > 1,5% phéan bé theo 16 don vi.

Trong s6 711 NLD nghién ctu, c6 175 nguodi (24,6%) phat hien TNT niéu dwong tinh va 122 ngudi
(17,2%) phat hién methemoglobin > 1,5%. Nam giéi chiém da s & cd nhém TNT niéu dwong tinh
(148/175 nguwdi, chiém 84,6%) va nhom methemoglobin > 1,5% (98/122 ngudi, chiém 80,3%). Trung tam
Xét nghiém X ghi nhan ti 1& TNT niéu dwong tinh cao nhét (5/15 ngwdi, chiém 33,3%), trong khi Kho 8 ¢
ti 186 methemoglobin > 1,5% cao nhét (14/44 nguwdi, chiém 31,8%).

3.5. Twong quan gitra TNT méi treéng va cac chi sé xét nghiém cua NLD
Bang 4. Phan tich twong quan Spearman giiba nong dé TNT méi trwéng va chi sé sinh hoc

Cap twong quan Hé sbé Spearman (rs) o] Dién giai
Noéng dd TNT trung binh trong MTLD 097 0317 Khéng twong quan
va ti 1€ TNT niéu dwong tinh (%) ’ ’ c6 y nghia
Ti lé TNT niéu dwong tinh (%) va 0.45 0084 Xu hwéng thuén,
ti & methemoglobin > 1,5% (%) ’ ’ can nguwéng*
Nong d6 TNT trung binh trong MTLD R
va ti 1é methemoglobin > 1,5% (%) itk e e CRED

*Can ngudng y nghia théng ké (p < 0,10) cho cap TNT niéu dwong tinh va methemoglobin > 1,5%.
No6ng do TNT trung binh trong MTLD duwgc tinh bang trung binh cac gia tri quan trac tai cac vi tri
lam viéc trong tieng don vi. Phan tich dang ecological cap don vi (n = 16).

Két qua Spearman cép don vi (n = 16) chwa phat Btk b 2 Tuema g Tl i S il 4 TN s e o
hién twong quan cé y nghia théng ké gitra nébng do
TNT méi trwdrng trung binh va céc chi sb sinh hoc: Jo h
néng d6 TNT moi trwdng trung binh véi ti 1€ TNT : o
niéu duong tinh cé rs = 0,27; p = 0,317; ndng do 3 o*
TNT méi trwdng trung binh véi i 16 methemoglobin Ploem e
>1,5% cé rs = 0,14; p = 0,606. Twong quan gilra .K?mﬁ“’”
ti 16 TNT niéu dwong tinh va ti & methemoglobin e
> 1,5% c6 xu hwdng thuan, can ngwdng y nghia 5 O o tratma i i

thong lfé Vé"i rs =0,45; p = 0,084. Biéu dé 2. Twong quan gitka TNT méi trwrong
- Biéu 406 twong quan gitba TNT mdi trwdng va  trung binh va TNT niéu dwong tinh tai 16 don vi
céac chi sb xét nghiém cutia nguoi LD: (rs =0,27; p =0,317)
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Biéu dé 3. Tuong quan giita TNT niéu duong tinh va MetHb > 1,5%
tai 16 don vi (rs = 0,45; p = 0,084)
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Biéu d6 3. Twong quan giira ti 1é TNT niéu
dwong tinh va ti Ié methemoglobin > 1,5%
tai 16 don vj (rs = 0,45; p = 0,084).

4. BAN LUAN
4.1. Dac diém chung MTLD kho quan khi

Trong céc yéu to hoa hoc quan trac, CO,, NO,
va SO, deu nam trong gi6i han cho phép tai 100%
vi tri do. Khi CO ghi nhan 1 mau vwot gidi han
(20,07 mg/m?) tai khu bé nhuing chi tiét Kho 2. Nhw
vay, tai thoi diém khao sat, CO,, CO, NO, va SO,
chwa phai la cac yéu t6 6 nhiém ndi bat trong MTLD
tai cac kho quan khi nghién ctru. Ngwoc lai, TNT
la yéu t6 6 nhiém dang chd y nhét khi c6 89/97
mau TNT (91,8%) ca nhan do tai vi tri NLD lam
viéc vwot gi¢i han cho phép. Dac biét, tai 16/16
don vi (100%) khao sat déu ghi nhan it nhat 1 vij tri
c6 ndng d6 TNT vwot gi¢i han TWA cho phép, cho
thay 6 nhiém TNT trong méi trudng lao déng khéng
mang tinh cuc bd tai 1 don vi riéng 1é ma co tinh
phd bién trong hé théng kho khao sat.

Sw khac biét nay co thé lién quan dén dac diém
phat sinh va tich Ity cta TNT trong méi trwdng kho
quan khi. Khac véi cac khi c6 ngudn phat sinh phu
thudc nhiéu vao hoat ddng dét chay hoac cong nghé
san xuéat, TNT co thé phat tan lién tuc tr bé mat
thubc nd, bé méat dau dan hodc vat liéu nhiém TNT
trong qua trinh bao quan, kiém tra va bdo dwéng.
Theo ATSDR [4], qua trinh bay hoi/thang hoa cla
TNT chiu &nh hwéng cta nhiét d6 moi tredng. Do
do, trong diéu kién khi hau nhiét doi, dac biét vao
thoi diém nhiét do trong kho tang cao va théng gié
khong dwoc duy tri lién tuc, nébng dd TNT trong
khéng khi cé nguy co tich lly va vwot gi¢i han cho
phép. Két qua nay nhan manh nhu cau kiém soat
riéng ddi véi TNT, bao gbm tang cwdng théng gid
cwdng blre, hut khi cuc b tai vi tri thao tac va giam
sat dinh ky tai cac khu virc nguy co cao.

4.2. Phan b6 néng dd6 TNT trong MTLD theo
nhém cong viéc

Két qua nghién clu cho thay nguy co phoi
nhiém TNT khac nhau theo loai hinh céng viéc,
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trong d6 ndng d6 TNT dwoc ghi nhan cao nhat &
nhém thi nghiém, tiép theo 1a nhém bao quén kho
I&n, va th4p nhat & nhdém bao duéng stra chira.
Két qua nay co y nghia thuc tién quan trong trong
viéc phan loai dbi twong NLD dé wu tién can thiép
bao ho lao dong.

Péi véi nhom thi nghiém tai Trung tdm Xét
nghiém X, ndng d& TNT cwc dai ghi nhan tai vi tri
chuan bi mau rung séc 1a 1,296 mg/m?, vwot gidi
han TWA cho phép (0,1 mg/m?) t&i 12,96 lan. Day
la mic phoi nhiém cao, phan anh nguy co phat
tan TNT trong qué trinh can dong, chuan bj va xi
ly mau tha cbng. Cac thao tac nay dugc thwe hién
trong khong gian phong kin, trong khi chwa cé hé
thdng hat khi cuc bd chuyén dung tai vi tri phat sinh
hoi/bui TNT, c6 thé lam tang tich Ity TNT trong
khéng khi lam viéc. Vi vay, nhdm cbéng viéc nay
can dwoc wu tién ap dung cac bién phap kiém soat
ky thuat nhw hat khi cuc b, tang cwong thdng gio,
chuén héa quy trinh thao tac an toan...

Nhém béo quéan kho I&n (Kho C) ghi nhan ndng
dd TNT lén dén 0,488 mg/m? ngay ca khi khong
thao tac trwc tiép véi TNT roi. Diéu nay phan anh
co ché thang hoa thu déng ctia TNT tir bé mat dau
dan trong khéng gian kho kin. Nhw vay, lyc lwong
tha kho van cé nguy co phoi nhiém man tinh qua
dwong hd hap va can dwoc dwa vao chwong trinh
giam sét strc khde nghé nghiép.

Nhém bédo dwéng stra chiva (gdm 10 kho va
Xwéng 1) c6 ndng d6 TNT tap trung tai ban céng
nghé voéi cwc dai 0,346 mg/m® (Kho 3 va Kho 7),
phan anh phat tan TNT trong qua trinh thao 1ap dau
dan va kiém tra bé mat thudc nd. Mirc ndng do nay,
tuy thdp hon nhém thi nghiém, van vwot nguwéng
TWA t&i 3,46 1an va can dwoc kiém soat chat ché
trong diéu kién lam viéc kéo dai 8 gio.

4.3. Thwc trang nhiém TNT nghé nghiép

Tilé TNT niéu dwong tinh chung la 24,6% phan
anh marc dd phoi nhiém dang lo ngai; phu hgp voi
két luan cla Letzel va cdng sv [5] (khdng dinh TNT
va cac chuyén hoa cla né dwoc phat hién trong
nwéc tidu cta phan Ién NLD tiép xuc truc tiép voi
dan dwoc). Ti Ié methemoglobin > 1,5% chung la
17,2%, cho thdy mot phan NLD cé bién dbi chi s6
hemoglobin lién quan dén phoi nhiém hop chét
nitro thom, can dwoc theo dbi trong giam séat src
khée nghé nghiép [6]. So v&i bao céo cua Bradley
(2011) [6] trén 246 cdng nhan demilitarization TNT
tai Hoa Ky, thdy ti 1&6 methemoglobin tang theo
ndng d6 TNT khong khi ngay ca khi da dwoc trang
bi ddy du phwong tién bao ho ho hap. Két qua cia
nghién ctru nay goi y can cai thién dong thdi ca hé
thdng théng gié mai trworng va trang bi phwong tién
bao hd lao déng ca nhan. Bang chu y, 100% NLD
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trong mau nghién ctu cé tudi nghé trén 10 nam.
Tudi nghé cao phan anh kha nang phoi nhiém lap
lai trong th&i gian dai. Do d6, TNT niéu dwong tinh
& thoi diém khao sat cho thay phoi nhiém hién tai
ho&c gan day van dang ton tai, chir khong chi la
d4u tich cta qua khur.

4.4. Méi twong quan méi trwéng - sinh hoc

Phan tich Spearman & cip don vi chwa phat
hién méi twong quan cé y nghia théng ké gitra
néng dd TNT trung binh trong MTLD véi ti 1&8 TNT
niéu dwong tinh (rs = 0,27; p = 0,317) hoac voi ti 1é
methemoglobin > 1,5% (rs = 0,14; p = 0,606). Tuy
nhién, TNT trong MTLD van 1a nguén phoi nhiém
nén tdng dan dén TNT niéu dwong tinh va tang
methemoglobin; phu hop v&i cac nghién clru trede
day vé phoi nhlem TNT nghé& nghiép [5, 6]. Viéc
chuwa ghi nhan méi twong quan c6 y nghta théng
ké co thé lien quan dén nhiéu yéu t6, nhu thoi gian
tiép xuc thue té, thao tac truc tiép véi dau dan hoac
vat liéu nhiém TNT, hép thu qua da, diéu kién thong
gio va viéc st dung phwong tién bao hd ca nhan
[4, 5, 6]. Diéu nay cho thdy néng d6 TNT trong
MTLD don thuan chwa phan anh day di mac do
phoi nhiém thuc té ctia NLD.

bang chu vy, ti 1& TNT niéu dwong tinh va
methemoglobin > 1,5% cé xu huwéng twong quan
thuan (rs = 0,45; p = 0,084) du chwa dat y nghia
thdng ké. Két qua nay cho thay méi lién quan sinh
hoc gitra 2 chi s6 va goi y quan trdc MTLD can
duoc két hop véi giam sat sinh hoc trong danh gia
nguy co phoi nhiém TNT nghé nghiép.

Nghién ctu ctia ching téi con mét sd han ché
can duwoc xem xét khi dién giai két qua. Thoi gian
quan trac dwoc thue hién trong giai doan ti thang
9 dén thang 12/2025, chwa bao phu day du bién
dong theo mua ctia néng dd TNT trong khéng khi,
nhat |a mua hé - khoang thoi gian ndng néng nhét
trong nd&m, khi nhiét do trong kho c6 thé tang cao.
Bén canh do, di¥ liéu mbi trwong va dir liéu sinh
hoc trong nghién ctu chwa dwoc ghép cdp & cap
ca nhan; méi NLD chwa dwoc ldy mau TNT ca
nhan vung thé twong &ng véi két qua TNT niéu
va methemoglobin. Vi vay, phan tich twong quan
trong nghién ctu nay chi thuc hién & cap don vi
va mang tinh tham do. Ngoai ra, xét nghiém TNT
niéu duwoc thwc hién bang phwong phap dinh tinh
so mau, phu hgp véi sang loc thwc dia, nhwng
han ché trong danh gia quan hé liéu-dap (rng. Do
khudn khé bai bao tap trung vao mé ta thuc trang 6
nhiém TNT trong méi trwérng lao déng va cac chi sb
sinh hoc chinh, cac yéu t6 nhw thai gian tiép xuc,
d&c diém thao tac va sir dung phuong tién béo ho
ca nhan chwa dwoc phan tich sdu. Bay la nhirng
ndi dung can duwoc tiép tuc nghién ctru thém trong
thoi gian toi.
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5. KET LUAN

Nghién ctru két hop quan trdc méi trwong va
giam sat sinh hoc tai 16 don vi kho quan khi nam
2025 cho thay TNT la yéu t6 6 nhiém chi dao trong
méi trwdng lao ddng. Trong 97 mAu TNT ca nhan
dwoc phan tich, c6 89 mau (91,8%) vuot gi¢i han
cho phép theo TWA (> 0,1 mg/m®); 100% don vi
khao sat déu ghi nhan it nhat 1 vj tri cd nong do TNT
vwot gidi han cho phép theo TWA (> 0,1 mg/m?3). Ti
I& nguwoi lao ddng c6 TNT niéu dwong tinh va ti 1é
methemoglobin > 1,5% lan lwot 1a 24,6% va 17,2%.

Két qua nghién ctvu nay gép phan khang dinh
sy can thiét cha viéc tdng cuong cac bién phap
kiém soat ki thuat, s dung phwong tién bdo ho
ca nhan va duy tri giam sat sinh hoc dinh ky nham
giam nguy co phoi nhiém TNT trong cac don vi kho
quan khi trong thoi gian tiép theo.
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