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Tém tit: Bot chita chdy thirong dwoc sir dung dé dap tat dam chdy chat long dé chdy. Nudc tao thanh
tir bot phén hity sau chita chdy c6 chita mét ham lwong nhat dinh chat tao bot. Nuwde sau chita chdy nay cé
thé phat tan gay 6 nhiém méi truong nuée. Muc dich cia bai viét la phan tich kha ning phan hiy sinh hoc
cia cdc logi bot dang dwoc sir dung phé bién hién nay théng qua chi sé BODs va COD. Két qud cho thdy,
cdc chat tao bot ¢é kha nang phdan huy sinh hoc thdp. Do vdy, chiing c¢é nguy co gdy suy thodi méi truong
nwde hodc é nhiém moi truong nuoc néu luwong lon chdt tao bot bi phat thai ra moi truong.

Tir khod: bot chita chdy, tic ddng méi treong, chita chdy, chat chita chay.

Abstract: Firefighting foam is commonly used to extinguish flammable liquid fires. The water formed
from the decomposition of the foam after firefighting contains a certain amount of residual foaming agents,
which may contribute to water pollution. This article aims to analyze the biodegradability of commonly used
firefighting foams through BODs and COD indices. The findings indicate that the foaming agents show low
biodegradability, thus posing a risk of degrading water environments or causing water pollution if large
amounts of foaming agents are released into the environment.

Keywords: firefighting foam, environmental impact, firefighting, fire extinguishing agents.

1. Pt van dé

Chét chita chay la cac chét hodc vat liéu khac nhau duoc st dung dé ngan chan hoac 1am cham qua trinh
chay théng qua céc co ché dong hoa hoc tac dong 1én phan tmg chay bao gdm: 1am giam nhiét d9, lam giam
ndng d6 va trc ché phan tmg chay. Cac yéu cau co ban dbi voi chét chita chay bao gom [1]:

- C6 tac dung chita chay cao (kha nang nhanh chong ngin chin sy chay, dong thoi ¢6 tac dung trén khu
vuc rong 16n véi muc ti€u thy thép);

- Khong gay hai (hodc it gdy hai) cho sinh vét (sng) bao gdm ca con ngudi khi duoc st dung va bao quan;

- C6 gia thanh hop 1y.

Bot chira chdy 13 chét chira chdy quan trong di duoc sir dung tir lau tai Viét Nam ciing nhu trén thé gisi
vi chét chita chay nay dap Gmg day du cac yéu cu can c6 ciia mot chat chira chay. Bot chita chay thudng dugc
ding dé dap tat cac dam chay chat 1ong chay (dic biét 1a cac chat long khong phan cuc, it tan hodc khong tan
trong nudc, vi du xang, dau...) Bot chita chay 1a chét chita chiy bao gdm nhiéu bong béng dugc hinh thanh
co hoc hodc hoa hoc tir chat long. Bot héa hoc dugce hinh thanh do phan Ung cia dung dich kiém véi dung
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dich Acid vé6i sy c6 mit ctia chit 6n dinh bot. Bot co hoc dugc hinh thanh sau khi dua khong khi va/hoac khi
tro vao dung dich tao bot [2]. Bot thudc hé phan tan hai pha bao gdm méi trudng phén tan (16ng) véi pha phan
tan - cac mang ba chiéu co cau trac ¢ dinh chira khi kém theo. P9 day ciia mang s& dao dong tir 0,001 dén
0,01mm [3]. Bot chita chay dau tién duogc sir dung 1a bot héa hoc. Hién nay, bot hoa khong khi da thay thé bot
hda hoc dé trd thanh bot chita chdy thong dung. Bot hoa khong khi dugc ché tao tai thoi diém c6 sy can thiép
co hoc (chi yéu 14 sy hoa tron & téc d6 cao) vao dung dich hdn hop gdm nudce va chat tao bot véi khong khi
trong khi quyén trong voi tao bot. Dung dich tao bot phat sinh trong may tron bang cach phun hut chét tao bot
vao trong nude. Nong do chét tao bot trong nude thuong dao dong tir 1% dén 6%. Thanh phan khi ciing c6
thé 1a Carbon Dioxide, Nitrogen hoic khi tro khac [3].

Chét tao bot 14 hoa chat 1am giam stic cing bé mit ciia nude c¢o cong dung tao thanh cac bot khi. Chat
tao bot c¢6 nhiéu loai va thuong dugc phan thanh 6 nhom gdm: chét tao bot Protein (P), chét tao bot Fluorine-
Protein (FP), chat tao bot tong hop (S), chit tao bot khang con (AR), chét tao bot tao mang nudc (AFFF), chat
tao bot Fluorine-Protein tao thanh mang nuéc (FFFP) [4,5]. Cac chat tao bot nay thudng it bi phan huy va c6
nguy co di vao mdi trudng nude gy 6 nhiém mai trudng nude néu chiing bi phat thai ra moi truong. Bai viét
nay sé& tap trung phan tich kha niang phan hay sinh hoc cua chét tao bot cé trong bot chira chay thong qua chi
s6 BODs va COD, tir d6 dua ra nhitng déanh gia vé sy anh huong dén moi truong cta bot chira chay, cu thé 1a
bot hoa khong khi.

2. Thuc nghiém

Danh muc céc chét tao bot va ndng do str dung trong dung dich nude duoc trinh bay tai bang 1.

Bang 1: Danh muc chat tao bot dwrgc sir dung.

Chit tao bot Nong d9 sir dung Hing sin xuat

Sthamex ~AFFF 1% 1% Cong ty Fabrik chemischer Praparate GmbH &
(Mau 1) Co.KG, Hamburg, Buc

Sthamex /}FFF F-15 3% Cong ty Fabrik chemischer Praparate GmbH &
(Mdu 2) Co.KG, Hamburg, Buc
;Myg;n; 3% Cong ty Chemtura, M§

Moussol :APS F-15 6% Cong ty Fabrik chemischer Praparate GmbH &
(Mau 4) Co.KG, Hamburg, Buc

Chi s6 BOD la chi s6 x4c dinh nhu ciu Oxygen sinh hoa hay nhu cau Oxygen sinh hoc (ky hiéu: BOD,
tir viét tat trong tiéng Anh ciia Biochemical (hay Biological) Oxygen Demand), 1a lwong Oxygen can cung
cap dé Oxy hoa cac chét hiru co trong nudc boi vi sinh vat. BOD 1a mot chi s6 va dong thoi 1a mét thu tuc
duoc sir dung dé xac dinh xem cac sinh vat st dung hét Oxygen trong nudc nhanh hay cham nhu thé nao. N6
duoc stir dung trong quan 1y va khao sat chit lwong nudc ciing nhu trong sinh thai hoc hay khoa hoc moi
truong. Dé Oxy hoa hét chat hitu co trong nudce thudng phai mat 20 ngay ¢ 20°C. Bé don gian chi 1y chi sd
BOD sau khi Oxy hoa 5 ngay, ky hiéu 1a BODs. Sau 5 ngay c6 khoang 80% chat hiru co da bi Oxy hoé. Trong
nghién ctru nay, chi s6 BODs duoc thuc hién bang phwong phap chai do BOD Oxitop: dat chai trong tu 20°C
trong 5 ngay, BOD dugc do tu dong khi nhiét d dat dén 20 °C.

COD la tir viét tit cia Chemical Oxygen Demand — 1a nhu ciu Oxy hoa hoc. Pay 13 lugng OXy can thiét
dé Oxy hoa cac hop chit hod hoc trong nudc bao gdbm ca vo co va hiru co. COD 1a lugng Oxy can dé Oxy hoé
toan bd cac chat hoa hoc trong nudc, trong khi d6 BOD 14 lugng OXy can thiét dé Oxy hoa mét phan cac hop
chat hitu co d& phan huy bai vi sinh vét. Toan b luong OXy st dung cho cic phan tng trén duoc 13y tir Oxy
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hoa tan trong nude (DO). Trudce ddy, chi s6 COD dugc xac dinh bang phuong phép sir dung tac nhan Oxy hoa
manh 1 Potassium Dicromate (KCr207) trong méi truong Acid. Tuy nhién, phuong phap do nay thuong tiém
an sai s6 dung cu va sai s6 chii quan do ngudi tién hanh thi nghiém, do vay trong nghién ctru nay, chi s6 COD
duoc xac dinh thong qua may do COD nhanh ACTEON 5000 (Hinh 1).

Hai phwong phap do BOD va COD nay déu da duoc chimg minh 12 phuong phéap hiéu qua dé xac dinh
BODs va COD [6,7]. Cac diéu kién thuc nghiém bao gém: nhiét d6 T = 293K; 4p sudt P = latm (4p suét trung
binh, 6n dinh ctia khi quyén). Cac mau duogc pha ché bing cach pha cac chét tao bot bang nudc cét hai 1an dé
dam bao khong ton tai cac hop chit hitu co khac gy nhidu két qua do. Cac mau déu duogc chuin bi tai phong
thi nghiém trong cing mot diéu kién néu trén.

Hinh 1: Chai do BOD Oxitop va mdy do nhanh COD ACTEON 5000.

3. Két qua va thao luin
Két qua do chi s6 COD va BODs (mg.L™) véi 03 1an do trén mot mau thir duoc trinh bay tai bang 2.
Céc s6 liéu déu dugc 1ay & diéu kién nhiét do 20°C (293K) va cung diéu kién vé ap suat khi quyén.
Bang 2: Ket qua do chi so COD va trén cac mau thi.
COD (mg.L") BODs (mg.L")

Miu
chit tao

‘ ‘ ‘ T ‘ ‘ ‘ T oD
bot | Lin1| Lin2 | Ldn3 | ""® | Lin1 | Ldn2 | Lin3 | 8

binh binh BODy

Maul | 76,190 | 76,251 76,134 | 76.192 | 22,791 | 22,789 | 22,785 | 22,788 3.34
Mau2 | 73,662 | 73,701 73,682 | 73.682 | 21,373 | 21,375 | 21,371 21,373 3.45
Mau3 | 79211 | 79,205 | 79,208 | 79.208 | 33,533 | 33,536 | 33,531 33,533 2.36
Miud | 83,459 | 83,462 | 83,464 | 83.462 17,472 17,475 17,468 17,472 4.78

Chi s6 COD thé hién tong ham lugng chat hitu co c¢6 trong nude. Do cac mau dugc chuan bi chi chira
céc chit hitu co 1a cac chat tao bot nén chi s6 COD nay c6 y nghia biéu thi cho ham luong chét tao bot co
trong cac mau dung dich duoc thir nghiém.

Bén canh d6, két qua phan hiy sinh hoc cua chét tao bot dugc biéu thi thong qua chi sé BODs. Két qua
cho thiy tat ca cac chat tao bot c6 it kha ning phan hay sinh hoc do ty 1& cac chit c6 thé phan hay nho. Ty 1¢
nay duogc biéu thi thong qua ty sé gitta nhu ciu Oxygen hoa hoc (COD) va nhu cau Oxygen sinh héa trong 5
ngay (BODs) viét tit la COD/BODs. Ty s6 COD/BODs thap (< 2,0) cho thay kha ning phan huy sinh hoc cao,
c¢6 nghia 12 n6 ¢o thé duoc xir Iy d& dang bang phwong phap xir 1y sinh hoa. Néu 2,0 < COD/BODs < 4,0 cho
thdy kha ning phan hily sinh hoc trung binh, c6 nghia rang, phuong phap xir 1y sinh hoa ¢é tac dung phan hiy
mot phan cac chat hitu co ¢o trong dung dich. Néu hoc thép, c¢6 nghia rang, phuong phap sinh hoa khong
COD/BODs > 4,0 cho thiy kha ning phan hiy sinh ¢ nhiéu tac dung dé phan huy cac chat hiru co [8].
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Ti 1¢ COD/BODs cuia ca 04 chat tao bot dugc
trinh bay trong bang 2. Két qua cho thiy, Sthamex
AFFF 1%, Sthamex AFFF F-15, Pyronil 1a cac chat
tao bot c6 kha nang phan hiy sinh hoc trung binh,
Moussol APS F-15 14 chat tao bot co kha ning phan
huy sinh hoc thap. Piéu nay cho thiy, sau 05 ngay,
cic chit tao bot van con ton tai trong moi trudong
nude. VAay nén, cac chit tao bot 13 tac nhan giy suy
giam chét lugng moi trudng nudc gy ra nguy co 6
nhiém méi trudng nudc cao néu chung dugce st dung
v6i mot lugng 16n. Mt khac, theo nghién ctru vé doc
tinh sinh thai voi ddi tuong thir nghiém 1a cac loai
thuc vat bac cao (chu yéu la ciy Sinapis Alba — mot
loai cai tréng) ciia cac chit tao bot trén, dugc thuc
hién bai Ivana Turekova va cac cong su cho théy, chét
tao bot co néng do thép cling c6 doc tinh sinh thai
dang ké [1]. Cac chét nay c6 kha nang trc ché sy phat
trién cta ré cay ca vé chiéu dai va do 1on, déng thoi,
chung ciing trc ché kha niang nay mam cua hat. Diéu
nay chimg t6, cac chét tao bot 1a cac chat gay suy thoai
moi truong hodc gay 6 nhiém moi trudng néu luong
ton du du 16n.

4. Két luan va khuyén nghi

Bot chita chay hién nay c6 thé duoc coi 1a co
dic tinh vat 1y rat tot v6i kha nang dap tat dam chay
chat 16ng chay hiéu qua. Nhung trong nhimg nam gan
day, khi Uy ban Chau Au (EC) dua ra quy dinh an
toan cia Cong dong Chau Au (con goi 1a Luat
REACH- Registration, Evaluation, Authorization and
Restriction of Chemicals) d thu hut sy cha y dén cac
dic tinh doc tinh sinh thai ciia chung. Néu sir dung
bot chita chay dé dap tit dam chay 16n thi san pham
ctia chiing (nhu nude phéan hity tir bot tao thanh) rat
¢6 kha nang phat tin vao moi truong dat va moi
trudng nudc, gy 6 nhiém moi truong. Cac thu
nghiém doc tinh sinh thai ciing cho thiy ngay ca cht
tao bot c6 nong do thip ciing c6 doc tinh dang ké [1].
Do vy, can thuc ddy nhiéu hon viéc nghién ciru va
dua ra img dung céc chit tao bot c6 ngudn gdc thién
nhién (chét tao bot xanh) véi hi€u quéa chita chay
khong suy giam so v6i cac chit tao bot hién nay va an
toan hon véi moi truong. Pong thoi, trong qua trinh

chita chay va sau chira chay, can c6 cac bién phap thu
don hién truong nham giam thiéu sy phat thai cua
nudc sau chita chay (dac biét 1a nude tao thanh tir sy
phan huy cua bot) nhim giam thiéu tic dong moi
treong cla cac chét tao bot.m
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