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Tém tdt: Amoniac (NH3) la mét chdt khi khéng mau, din mon khi cé hai ém, déc tinh cao va cé mii ddc trung. Ngodi ra, amoniac
duroc coi la dé chdy & nong dd trén 15% theo thé tich trong khdng khi. BG Y t&" quy dinh gidi han tiép xiic 8 gio/ca, 40 gio/tudn
lam viéc la 17 ppm va tiép xtic ngdn trong 15 phdt la 25 ppm. Hién nay, amoniac duoc coi la mdt trong nhiing chdt duoc sdn xudt
nhiéu nhdt cho nhiéu tng dung khdc nhau, chii yéu la chdt Iong lam lanh do hiéu sudt nhiét ddng cao va chi phi thdp. Amoniac
ddc tinh cao doi vdi con ngudi va mai trung khi xdy ra ro ri*. D6i vdi cdc nha mdy ndm trong khu vuc ddn cu, khi amoniac ro ri sé
gdy nquy hiém cho cdng dong ddn cu xung quanh. Tuy nhién, viéc so tdn cdn cd thoi gian va khéng di nhanh so vdi téc d6 amoniac
lan truyén theo hudng gid. Bd la Iy do tai sao viéc so tdn thudng cd khd ndng khdng bdo vé duac ngudi lao dong va ddn cu xung
quanh hodc khdng thé thuc hién dugc. Bai bdo nay trinh bay mdt s6 hoat ddng ting phé véi su ¢d'ro ri amoniac trong khu vuc ¢
mdt do dan cu cao.

Tir khéa: Amoniac; o ri; iing phd su' cé.

THE RESPONSE ACTIONS FOR LEAK INCIDENTS OF LIQUEFIED AMMONIA LEAKS IN THE WORKING ENVIRONMENT

Abstract: Ammonia (NH3) is a colorless, corrosive gas in the presence of moisture, highly toxic and characteristic odor. In addi-
tion, ammonia is considered flammable at concentrations above 15% by volume in air. The Ministry of Public HealthT sets an
exposure limit of 8 hours/shift, 40 hours/workweek at 17 ppm and a short exposure limit for 15 minutes, at 25 ppm. Currently,
ammonia is considered one of the most produced substances for many applications, mainly as refrigerants due to its high thermo-
dynamic efficiency and low cost. Ammonia is highly toxic to humans and the environment when leaks occur 2. For factories located
in residential areas, when ammonia leaks, it will endanger the surrounding residential community. However, evacuation takes
time and is not fast enough compared to the rate at which ammonia is traveling downwind. That's why evacuations are often like-
ly to fail to protect workers and surrounding populations or not be possible. This paper presents some techniques to respond to
ammonia leaks in high-density areas.
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1.Dat van dé

Amoniac c6 diém séi trong khi quyén 1a -33,41°C,
nhiét d6 tdi han Tc= 132,25 °C va ap suat tsi han
Pc= 11,333 MPa. Khéi lugng riéng ctia hoi amoniac
khé so v&i khong khi la 0,6. Tai diéu kién tiéu chudn,
khoi lugng riéng clia amoniac la 0,7713 kg/m?* & 25°C.

Amoniac dugc luu trir & trang thai long dudi ap
suat hoi cta chinh né trong céac binh chiu ap luc.
Ap suat hai 1a 4,9748 bar & +4°C va 8,852 bar &
+21°C. Khi amoniac long dugc gidi phdong dét ngot
th dong chat léng cé ap suat, mot phan cla
amoniac bi bay hai va cuén vao khong khi. Miic d6
bay hoi phu thudc vao nhiét d6 va ap suat cla
amoniac léng.

Sau thgi gian ro ri, ap suat gidm va nhiét dé
khong khi xung quanh gidm do su héa hai d6i luu
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va bao hoa doan nhiét cta khéng khi. H6n hgp
khong khi lanh va amoniac sé nang hon khéng khi,
tao ra suong mu day dac mau trang, dac biét & gan
Nnai ro ri.

Khi amoniac c6 thé tao ra cdm giac khé chiu cho
ngudi tiép xdc & nong dod trén 39,5 ppm. Trong
khodng néng d6 400 - 700 ppm, khi amoniac c6 thé
gay kich iing manh d6i véi mét va hé ho hap. G néng
dé 5.000 ppm, khi amoniac c6 thé gay chét ngusi.
Chinh vi vay, khi bi ro ri va phat tan, amoniac dé gay
*Trung tdm An toan lao dong, Vién Khoa hoc An toan va Vé sinh lao déng
' Théng tu 10/2019/TT-BYT clia B9 Y té - gid tri gidi han tiép xtic cho phép ddi
véi 50 yéu t6 hoa hoc hoc tai nai lam viéc.

*W. Tan, H.Du, L. Liu, T. Su, X. Liu, Experimental and numerical study of ammo-
nia leakage and dispersion in a food factory, J. Loss Prev. Process Ind. 47 (2017)
129-139, https://doi.org/10.1016/}.jlp.2017.03.005.
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ngd doc cho ngudi dan xung quanh va 6 nhiém maéi
truong nghiém trong*. Cac bién phdp so ciu ngay
lap tdc trudce khi dua nan nhan di cap cdu cé thé gitp
gidm tac déng nhiém déc cta amoniac |én ngudi
ti€p xUc va ngan nglia cac thuong tich trd nén tram
trong hon.

Trong thap ky qua & Viét Nam da xay ra mot s6
vu ro ri khi amoniac khan hoéa 1éng tai cac khu co
mat do dan cu cao, gay anh hudng nghiém trong
dén cong déng xung quanh va méi trudng. Vi du,
nam 2017, trong qua trinh van chuyén trén dudng
dén co s& 6 dudng An Pha Tay, huyén Binh Chanh
(TP.HCM) thi bon chia amoniac 16ng bi ro ri, khién
cho 4 ngudi phai nhap vién, rat nhiéu gia stc gia
cam culia ngudi dan & khu vuc nay chét vi ngat khi. Su
6 ro ri khi amoniac doc hai khién khoang gan 1.300
ngudi (bao gom 200 ngudi dan va 1.040 hoc sinh,
gido vién tiéu hoc) cach noi xay ra su c6 ching 300
m cling phai sg tan khan cap. Gan day, thang 12
nam 2022, da xay ra vu ro ri khi amoniac tai co s& san
xudt nudc da nam trén dudng Phu Lgi, phudng Phu
Lgi, thanh phé Tha Dau Mét, tinh Binh Duong. T
téng quan nghién ctu®®, bai bao nay trinh bay mét
hoat ddng Uing phé su ¢ ro ri khi amoniac khan héa
[dng trong moi trudng lao déng.

2. Céac hoat déng ting phé su ¢é ro ri khi
amoniac khan héa léng

- Bdo vé céng déng xung quanh

« Phai dua ra canh bao ngay lap tuc khi phat hién
su ¢ ro ri amoniac. Cong dong xung quanh can
dugc khuyén & trong nha, dong tat ca cac clra ra vao,
clra s6, 16 thdng gi6 va dung khan uét dé bit cac 16
dudi clia ra vao va clia s6.

« Néu su c6 ro ri kéo dai, can phai thuc hién so tan.
Trong qua trinh so tan, nguai dan phai nhan dugc chi
bdo hudng di chuyén, huéng gi6 va téc dé gio.
Nhing ngudi hudng dan s tan nén quan sat khu
vuc noi cac ddm may hoi bay téi. Chd y mot ddm may
amoniac day dac, lanh c6 thé lam gidm tam nhin.

- Ngdt nguén ro ri

+ Théng bao cho déi ting phé khan cap cac théng
tin nhu vi tri va mdc d6 tran hodc ro ri, cach ly, bao vé
khu vuc ro ri. Rao khu vuc xung quanh su ¢é ro ri
bang rao chan, dam bao rang khu vuc nay an toan
truéc khi déi iing phé khan cap tiép can va phan tng
vGi tinh huéng.

- Can ¢6 gang giam téc d6 thoat khi amoniac.

Khi khi amoniac l6ng thoat ra khoi dudng 6ng, ap
suat trong dudng 6ng cé kha nang khéng déi do van
con lugng amoniac 16ng tén trong dudng éng. Trong
trudng hop do, can co lap doan éng ro ri. Néu van
hodc mat bich bi ro ri thi phai stra cha.

- Han ché su bay hoi

. Tat tat cad hé théng théng gi6 hodc diéu hoa
khoéng khi c6 thé luan chuyén khéng khi tir khu vuc
ro ri dén cac khu vuc khac trong méi trudng lao déng

« S dung bao cat hodc phao thdm héa chat
chuyén dung lam dé bao quanh, han ché dung dich
chay lan rong.

« PhGt mét 16p bot chira chay Ién viing amoniac
[6ng: L&p x6p sé han ché sy truyén nhiét tur khéng
khi vao viing amoniac Idng, khong lam nhiét do
viing amoniac léng tang lén va han ché sy bay hoi.

- Gidm néng dé amoniac trong khéng khi

« Amoniac hoa tan rat tét trong nuéc, dé han ché
nguy co amoniac bay hai, cdn mot lugng I6n nuéc dé
hoa tan viing amoniac 1dng. Chu y, khong bao gio
phun nudc truc ti€p vao viing amoniac léng tri khi
6 san lugng nudc du gap tram lan ngay lap tuc.

« Khi mét dam may amoniac lanh trén lan vai
khéng khi, suong mu trdng & dang sol khi sé dugc
hinh thanh, nang han khéng khi. Bam may khi di
chuyén sat mat dat. Co thé loai bé dam may khi va
sol khi mét cach hiéu qua bang man nudc hoac
man nudc dugc thiét lap chan trén duong di
chuyén cta chum suong mu trdng. Cac tdm chin
nudc nén dugc dat gitta diém xudt phat cda khoi
suong mu trdng va khu vuc bi de doa. C6 thé can
nhiéu man chdn nudc dé man nudc bao phi tét
trum hén hgp amoniac va khong khi; cung cap
cang nhiéu nudc cang tét.

« Hay cin than dé tranh lam 6 nhiém nguén nudc.

« Xac dinh nbng dd amoniac trong va xung quanh

* Guidelines for Use of Vapour Cloud Dispersion Models, 2nd edition. Center for
Chemical Process Safety of the American Institute of Chemical Engineers, 1996,
ISBN 0 8169 0702 1. BOOK REVIEWS. Reviewed by D.M. Deaves, 1998. Process
Saf. Environ. Protect. 76, 67-68.

* Gangopadhyay, R.K., Das, S.K., 2008. Ammonia leakage from refrigeration
plant and the management practice. Process Saf. Prog. 27, 15-20. DOI
10.1002/prs.10208.

> Sami Lamberg Risto Lautkaski Kimmo Virolainen. Safety Guide of Ammonia
Refrigerating Systems, April 2015.

¢ Wei Tan, Dong Lv, Xiyan Guo, Huang Du, Liyan Liu, Yang Wang., 2020.
Accident consequence calculation of ammonia dispersion in factory area. Journal
of Loss Prevention in the Process Industries, 67 (2020) 104271.
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khu vuc ro ri bang cac thiét bi do nhanh doc truc
tiép.

- Bién phdp phong chdy

Khi amoniac thodt ra cé nguy co tao thanh
hén hgp amoniac va khéng khi trong gii han né
(16 - 27% thé tich amoniac trong khéng khi), c6 thé
gay né khi bat Itra. D€ ngan chan nguy co chay trong
nha/phéan xudng can:

« N6 luc cé 1ap nguédn ro ri.

« St dung bot, bét khé hodc CO..

« S& dung voi phun nudc dé lam mat cac dudng
6ng, thung chiia va bo phan tiép xuc vdi lra.

« Khéng phun nudc truc ti€p vao amoniac 16ng.

- Cdc budc so ctiu ngudi bi nhiém déc khi
amoniac

Nan nhan ti€p xdc véi amoniac qua dudng
ho hap:

- Danh gia nhip th& cia nan nhan.

« Néu nan nhan ngling tha, bat dau hé hap nhan
tao va ti€p tuc cho dén khi nan nhan thg lai. Trong
quéa trinh hé hdp nhan tao hodc ha hoi théi ngat,
khong dugc ti€p xuc truc tiép vai nan nhan, phai s
dung qud bdng hé hap dé ngudi hd trg khdng bi hit
phai amoniac trong dudng thd clia nan nhan. Néu
nan nhan khoé thg (thd hén hén, ho), hay dat nan
nhan & tu thé thoai mai nhat, thudng la ntia ngéi.

« N&u c6 nan nhan hén mé can lam ho hap nhan
tao dén khi tinh; trudng hgp bénh nhan khéng tinh,
ti€p tuc ha hai théi ngat cho tdi khi c6 nhan vién y té
tGi hé tro.

+ Néu c6 san thiét bi tri liéu oxy va nhan vién dugc
dao tao, hay cung cap oxy.

« Gilt &m cho nan nhan va dé nan nhan nghi ngai
hoan toan.

Nan nhan tiép xuc véi amoniac qua da:

« Ngay khi nan nhan bat dau thé trd lai, doi that
nhiéu nudc Ién viung da va quan 4o bi dinh amoniac
clia nan nhan trong 30 phut.

- C6i bo tat ca quan do bi nhiém amoniac trong
khi xa nudc.

- Tiép tuc xa nudc cho dén khi tat ca cac dau vét
amoniac trén da da dugc loai bé.

« Néu nan nhan bi bong do amoniac, bang vét
boéng bang gac v6 trung va bang long léo. Chudm
lanh cach nhiét gitp giam dau.

« Cubi cung la dua nan nhan dén bénh vién
cap cuu.

Nan nhan bi amoniac bay vao mat:
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« Rlra mat ngay lap tdc dudi voi nudc (t6t nhat la
nudc am).

« Can phai hé trg gilr hai mi mat ctia nan nhan
tach ra dé ddm bdo méat va mi mat dugc ra sach
hoan toan.

« Sau khi loai bé hét tat cd amoniac bay vao mat,
che ca hai mat bang miéng gac vé trung dugc lam
am va bang d0 dé tranh anh sang.

« Chuom lanh gitp giam dau.

« Khéng tim céach trung hoa amoniac bang cac
héa chat khac hoac béi dau, thudc ma hodc thudc tri
béng Ién mat.

- Goi xe cap ctu dua nan nhan dén bénh vién.

Luu y:

+ Ngudi ciru nan nhan bi nhiém déc amoniac hay
Ung pho vdi su ¢6 rd ri phai st dung thiét bi bao vé
ca nhan day du.

« Chi nhiing ngudi dugc huan luyén vé Gng phé
su b ro ri hda chat va biét rd loai hda chat bi rd ri méi
dugc tham gia ting pho su ¢d rd ri amoniac.

3. Két luan

Dua vao téng quan cac tai liéu vé tinh chat hoa -
ly dac trung ctia amoniac khan hoa ldng, mét s6 su
6 ro ri amoniac trén thé gidi va Viét Nam, bai bao
da trinh bay moét sé hanh dong ing phé su ¢é ro ri
amoniac nam trong khu vuc mat dé dan cu cao cling
V@i cac buéc so cap clu véi ngudi bi nhiém déc
amoniac. U
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