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TOM TAT

Khi H,S, NH3 phdt sinh tir chdt thai danh hwéng truc tiép dén con nguoi tity thudc vao nong do
6 nhiém. Nghién cieu duwoc tién hanh dé danh gid hiéu qud ciia ché pham khir mii KMHS22 doi
voi khi gay mui H,S, NHj3 trong phdn o diéu kién hudn luyén va da ngogi cua bo doi theo nhiét
do 2 mua trong nam. Thi nghiém dwoc thyc hién ¢ diéu kién da ngoai (trong rieng va trong ham
ngam cong sw) voi diéu kién nhiét d¢ mila néng (thang 5, 6) va mua lanh (thang 11). Két qua cho
thay, sir dung ché pham KMHS22 cho hiéu qua giam mii ré rét voi 2 chat khi gdy mui trong chat
thai vé sinh. Luwong khi H,S, NH; o mau chat thai c6 sir dung ché pham véi lieu heong 100 g ché
pham/lan con lai sau 168 h lan heot la < 10 uglm®va < 100 pg/m® - dudi mirc cho phép doi véi
khi déc hai theo QCVN 05: 2023/BTNMT. Hiéu qud xi Iy khi gdy mii H,S, NHs ciia ciia ché
pham dat twong img 1a 71% - 90% va 73,8%-91,6% so Véi chdt thai déi chirng khong si dung
ché pham. Ché pham KMHS22 ddp vmg muc dich kiém sodt lwong khi déc hai va miii khé chiu
trong cong su, ham ngém cho hoat dong hudn luyén cua bo doi ciing nhw dam bdo vé sinh moi
truong trong diéu kién da ngoai.

Tir khoda: KMHS22; Khir mui; NH3; H,S; D& ngoai.
1. MO PAU

Hang nam, cac can bo chién si trong cac don vi quin doi can tham gia cac dot huan luyén, sin
sang chién dau, huan luyén chuyén nganh véi thoi gian kéo dai tir 2 dén 3 thang. Do dic tha
quan sy, bo doi thuong phai huan luyén trong cac ham ngam cong su, tac chién dai ngay trong
rieng, ham hoic cac khu vue c6 dia hinh chat hep, ¢6 su han ché vé nguon nuéc nén phai sir dung
nha vé sinh dang kho hoic thiét bi vé sinh da ngoai. Trong c6ng su, ham ngam, su thong khi bi
han ché, viéc sir dung nha vé sinh dang khd c6 thé phét tan khi gdy mai kho chiu, 1am 6 nhiém
khong khi xung quanh, anh hudng dén sirc khoe va stc chién dau cua bo doi.

MUi hdi phat sinh tur nhiéu ngudn khéac nhau gom céc hop chat luu huynh, nito va cac axit béo
chuol ngan trong d6 cac khi gy mui dién hinh 14 hydro sunfua, ammoniac [1]. Khi con ngudi
tiép xuc hodc séng trong mdi trudng 6 nhlem khi doc hai mét, niém mac, duong ho hap s€ bi
kich thich theo timg cap d6 va thoi gian tiép xuc [2] va tiy vao muc do chiu dung cua co thé [3].

Chat thai ciia nguoi va dong vat (hay con goi l1a phan) thudc nhém chét thai hitu co, c6 tinh
chét hoa hoc riéng va cac dic diém sinh hoc khdng hoan toan gidng nhau. Chat thai caa ngudi
gidu nito, chtra nhidu nude dé hoa tan cac chat dinh dudng (nito, photpho, kali). O nguoi khoe
manh, phan chiém 70% chét thai, chat thai long nhu nude tiéu chiém 30% [4]. Thanh phan chat
thai cua nguoi kha khac nhau, phu thudc vao ché do dinh dudng va hé duong ruot caa mdi
ngudi. Trong chét thai, ngoai cac chét thai hitu co thuéc nhém dé phan hity con ¢6 mit rat nhiéu
vi sinh vat (VSV) duong rudt, cd nhiéu loai c6 thé gay bénh. Khi thai ra méi truong, qua trinh
phan hiy cac chit hitu co van duoc tiép tuc bai cac VSV c6 sin trong chit thai va VSV trong
khong khi nén s& tao ra mot lwong I6n khi thai ¢c6 mui, cha yéu 1a H,S va NHs, phét sinh vao moi
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truong xung quanh. Vige xu 1y céc chat 6 nhiém, giam thiéu khi gay mui c6 thé thuc hién boi cac
tac nhan hoa hoc (dung cac chat hda hoc lam uc che sy phat sinh mui), vat ly (lap dat, dung chat
hat am 1am khd mau), sinh hoc (st dung céc VSV hoic enzyme) [5]. Trong do, phuong phap
sinh hoc dugc quan thm vi chdng than thién véi méi truong, 6 thé sir dung cac VSV khéc i ché
hodc kim hdm su phéat trler] cua cac VSV gay bénh cé mat trong phén, tao ra moi truong lam han
che su bay hoi cua cac chat gdy mui. Phuong phép sinh hoc dé xu ly cac chat gay mui da dugc
nhicu nha khoa hoc quan tam nhu Estrada [6], Ushida [7], Yuan [8] da st dung cdc vi sinh vt
chuyén biét d¢ khir mui hiéu qua, khong tao ra khi oxit nito hodc cac chat thai doc hai khac voi
chi phi thap va than thién véi moéi truong. Chung Bacillus amyloliquefaciens da duogc chung
minh ¢6 hiéu qua giam phat thai mui tr phén lon [9]. Nakada [10], da ching minh chung
Bacillus c6 thé phan huy H,S hiéu qua ¢ trong ong nghiém. Co nhiéu nghién ctru vé viéc bd sung
cic tic nhan vi sinh vat dé kiém sodt mui hoi trong phan 0 nhu vi khuan sinh
lactic, Bacillus, Saccharomyces va mot sO chung khac [11-13]. Mot s0 nghién ctru khéc da chung
minh viéc st dung che pham vi sinh trén chat mang da tran chau va khoéng bentonite [14], than
hoat tinh, than bun, bdt cdy yucca schidjgera de xa ly H,S, ’NH3 [15], cacbonmetylcellulose
(CMC) duogc stir dung lam vat li¢u hut chat thai 16ng trong thict bi v€ sinh da ngoai [16]. Than
sinh hoc gitp 1am giam sy bay hoi cua NHj trong phan u khoang 64% [17].

Nghién ciru nay danh gia hiéu qua lam giam cac khi gay mui héi HoS, NH; tur chat thai vé
sinh trong dicu kién da ngoai cua ché pham khir mui KMHS22 (do Vién Cong nghé moi san
xuat) gobm cdc chung vi sinh vat phan huy chat hiru co va vi khuan khir mui két hop phu gia va
chat mang c6 khd nang hap phu khi, hap thu nudce. Tur cac ket qua thu duoc, s& hoan thi¢n che
pham dé tng dung trong xur ly mui cua chat thai vé sinh trong khu vyc cdng sy, ham ngam ciing
nhu khu vé sinh da ngoai cia bo doi va dam bao chat lugng khdng khi xung quanh cho bo doi.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit li¢u

Ché pham khir mui sinh hoc KMHS22 do vién Cong nghé méi san xuét (100 g/tai), gdm cac
vi sinh vat thudc chi Bacillus, nAm men Meyerozyma caribbica trén chat mang gém than hoat
tinh, carboxymethyl cellulose, bot yucca c6 kha nang hép phu cac chit gdy mui H,S, NH, chat
lam dac va gitr nude [1, 5, 12, 16]. Cac chat mang an toan voi cac vi sinh vat trong ché pham va
c6 kha nang phan huiy sinh hoc, than thién vdi moi trudong.

Céc hoa chat (Sigma) ding cho phan tich dam bao d tinh khiét.

May thu khi Kimoto caa Vién Céng nghé Moi truong (Vién Han 1dm Khoa hoc va Cong nghé
Viét Nam).

Chat thai vé sinh thu gom ngay tai khu huén luyén caa bo doi.

Dja diém thir nghiém: Pon vi A tai Chwong My Ha Néi va don vi B tai Phiic Yén, Vinh Phic.

Thoi gian thir nghiém: 11/2022 va 5 - 6/2023.

Quy md thir nghiém: 30 - 50 nguoi/dot trong thoi gian 168-240 h.

2.2. Phuwong phap
2.2.1. Bo tri thi nghiém

M0 hinh thi nghiém gdém binh nhua thé tich 10 L, duoc thiét ké nép kin
c6 2 Ong dan khi véi van khéa dé thu mau khi dinh ky. Mobi binh s& dung
riéng chat thai cta timg nguoi va duoc danh gia mui bang cach lay mau khi
H,S va NH; vao dung dich hap thu twong tng va phan tich tai Phong thi
nghi¢m theo quy trinh. Hinh 1. Mo hinh

Xay dung thi nghiém gém 2 cong thirc: Cong thirc 1 - déi ching (PC) thi nghi¢m.
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chat thai khong st dung ché pham Cong thuc 2 (CP) chat thai c6 sir dung ché pham 100 g ché
pham/ngudi/lan (CP). Thyc hién tdi thiéu v6i 3 mau lap lai va lay gia tri trung binh.

‘Cach sur dung ché pham: Trudc khi di vé sinh, rag ¥ lwong ché phqrn (100 g/tai) vao thi dung
chat thai, di vé sinh vao tdi va rac not phén Nché phé[n c()rl lai I&n chat thai. Long tai dung ché:[
thai vao binh thi nghiém 10 L da duoc lap san hé thong dan khi va van khéa. Khoa chat van dé
khi va mui khong thoat ra ngoai. Dat ¢ 1 vi tri ¢6 dinh trong khu vuc thtr nghiém va tién hanh lay
mau sau 168 hozc 240 h. Mau doi chirtng khong sir dung ché pham ciing dugc tién hanh twong tu.
2.2.2. Phuong phdp xdc dinh hiéu qud khi mui

Pdnh gid cam quan: Thu thap y kién sau khi sir dung ché pham bang bo cau hoi va thang do
cuong d6 mui [18].

Céc chi tiéu theo ddi: Lugng khi gy mai H,S, NH tir chat thai vé sinh véi khéi lugng trung
binh 250 g chat thai/mau.

_ Thu mau khi & mAu chét thai doi ching va mau c6 sir dung ché pham KMHS22 béng thiét bi
lay mau khi Kimoto trong thoi gian 20 pht, toc d6 0,5 L/phut (dam bdo lay het 10 lit khi trong
binh) va cac chat khi duoc hap thu vao dung dich hap thu twong ung (khi HoS hap thu vao dung
dich CdSO, 0,02N va khi NH; hap thu vao dung dich H,SO, 0,1N).

Mau khéng khi xung quanh (KKXQ): May ldy mau duogc dat bén trong ham ngam, 16 cét
(don vi A) hoic canh hé vé sinh kho (don vi B), tién hanh ldy mau khong khi véi van toc 2
lit/phut trong 60 phut va cac khi dugc hip thu vao céc dung dich hip thu tuong tng. Dung dich
sau khi hap thu dugc bao quan lanh, mang vé Phong thi nghiém xu ly va tien hanh phan tich tai
Phong Phan tich chat lugng moi treong, Vién Cong nghé moi truong, Vién Han 1am Khoa hoc va
Co6ng nghé Viét Nam.

Phan tich khi H,S, NH3: Theo Masa method 701 va Masa method 401.

3. KET QUA VA THAO LUAN
3.1. Két qua thir nghi¢m tai dom vi A dot 1

Dot thtr nghiém dugc tién hanh vag thang 11 la mua Ianh trong nam, nhi¢t do thépg 11/2022

dao dong trong khoang 22 - 25 °C, d6 am 60 - 65%, c6 mot so ngay nhiét do xuong thap hon.

Két qua phan tich mau khi tr mau déi chang
(BC) cho thdy, & mau nao c6 noéng do H,S cao thi
nong do NH; ¢ mau d6 thip va nguoc lai. Piéu nay
14 do ban chit cua 2 loai khi: Khi H,S dugc tao ra
nhiéu trong méi truong co tinh axit va khi NHs trong
moéi truong co tinh kiém. Cac mau CP va PC duoc
ldy mau sau 72 h va 168 h. Cac mau khéng khi xung
quanh duoc liy vao cudi mdi dot thir nghiém. Céc
mau dugc phan tich ndng do khi H,S va NH; tai
Phong thi nghiém cho thiy cac mau CP c6 ndng do
khi H,S tir chat thai vé sinh & sau 168 va 240 h déu
thap hon rat nhiéu so vgi QCVN 05:2023/BTNMT.
Mau khéng khi xung quanh (KKXQ) trong ham
ngam, 16 cét c6 néng d6 khi H,S, NH; ciing dat :
ngudng cho phép theo QCVN 05:2023/BTNMT. Cu I e
thé, két qua nong d¢ trung binh clia khi H,S va NH3 Hinh 2. Thiet b; lay mau khi
¢ cac mau DC va CP dugc trinh bay trén bang 1. tai hién truong.

Két qua trén bang 1 cho thiy:
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O céc mau phat thai nhidu khi NH; thi nong d6 khi H,S & mau d6 thip va nguoc lai.

Sau 72 h: Ham luong trung binh khi H,S 10 + 3,1 ug/m?, thap hon 90% so vé6i ddi chimg;
Ham luong trung binh khi NH; 12 21,2 + 2,3 pg/m® (< 200 ug/m*theo QCVN 05:2023/BTNMT)

Sau 168 h: Ham luong trung binh khi H,S 10 + 3,8 pg/m®, thip hon 71% va NH;la 100 + 8,2
po/ ms,’ giam 76% so vo6i1 d6i chung. Ty 1€ giam cua khi doc hai trong mau c6 sir dung ché pham
cho thay cheé pham KMHS22 c6 hiéu qua gidm thi€u phat sinh khi H,S, NH; sau 72 h khi st
dung ché pham; Sau 168 h sy hap phu khi trén chat phu gia c6 thé dat ngudng t6i da va cac vi
sinh vat van duy tri hi¢u qua khir mui trong ché pham.

Bdng 1. Két qua dot thir nghiém mua lanh 25-29/11/2022 tai don vi A.

Thoi gian Nong dd NH; trung binh (ug/m®)
bC cP Ty l¢ giam  |[KKXQ ham ngam | KKXQ 16 | QCVNO5:
(%) cot 2023/BTNMT

Sau72h |50,3+52 [212+23 57,8 - - 200

Sau 168 h #12,9 + 15,6100 + 8,2 76 50 20

Nong dd H.S trung binh (ug/m°)

Sau72h [104,1+126|10+3,1 90 - - 40
Saul68h | 34+41 |10+38 71 10 10

_Sau két qua dot 1, can ¢t vao cac y kién dong gop cua nguoi tham gia thir nghiém, ching t61
tiép tuc danh gia hiéu qua giam thiu mui cua ché pham KMHS22 véi thoi gian kéo dai trong
240 h ¢ dieu kién da ngoai.

3.2. Két qua thir nghiém don vi A dot 2

_ Dot thir nghiém Ian 2 duoc tién hanh vao mia hé ¢ nhiét d cao 35 - 37 °C, c6 mot s6 ngay
nang néng dac biét 1én dén 39 - 41 °C, @6 am 55-60%.

Thir nghiém dénh gid higu qua khir mui H,S, NH; ctia ché pham tai don vi A dot 2 dugc thir
nghiém vao cuodi thang 5 nam 2023. Ham lugng trung binh khi H,S, NH; trong cdc mau chat thai
c6 st dung che pham sau 168 h va 240 h déu thap hon rat nhiéu so voi mau doi ching va tiéu
chuan QCVN 05:2023/BTNMT. Mau KKXQ tai hdm ngdm c6 nong d6 khi H,S < ngudng phat
hién va ndng d6 NH;dat 124,5 pg/m® (dat yéu cau theo QCVN 05:2023/BTNMT).

Nong dd NHs Nong dd H2S

pg/m3 ug/m?
400 3386 3267 400 40
300 300 30
200 -~ 200 20

85

100 28.2 26.7 100 10 7.1 6.3 5.8

0 = == N N R S

M3uDC MAucé CP MaubdC MauCP 1 5 3 4

168 gid  168gidy 240giy 240 gid

ERSRR NH3

QCVN05:2023/BTNMT

Hinh 3. Mirc dj mii va nong dg khi NHs, H,S sau 168 h va 240 h
& cde mdu thir nghiém tai don vi A.
Hinh 3 biéu dién két qua nong d¢ khi HzS va NH; va dénh gia mirc do mui cua timg mau BC
va CP sau 10 ngay. Két qua cho thay cac mau CP sau 168 h déu cho két qua thap hon gi6i han
cho phép theo QCVNO05:2023/BTNMT va hiéu qua khur mui dugc duy tri dén thoi gian 240 h.
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Ham luong trung binh va ty & giam thiéu mui cua ché pham déi voi khi H,S, NH; cu thé
nhu sau:

Sau 168 h: Ham lwong trung binh khi H,S 14 6,3 + 1,8 pg/m®, khi NH; 14 28,2 + 1,8 pg/m®,
giam 91,6% so v&i dbi chiing.

Sau 240 h: Ham luong trung binh khi H,S 12 5,8 + 1,7 pug/m?® thdp hon mau ddi ching, khi
NH; 14 26,7 2,1 ug/m® giam 88,7% so véi dbi chung.

Cac mau cling duge dénh gia cam quan
thong qua cac phiéu lay y kién cia 40 nguoi
tham gia thir nghiém va dugc trinh bay trén
hinh 4. Két qua trinh bay trén hinh 4 cho thiy
v6i mau dbi ching (DC) c6 87,5% sd nguoi
danh gia & mirc mui nang, 12,5% s6 ngudi
danh gia & mirc mui nhiéu. Vi cac mau co st
dung ché pham 2,5% sd nguoi danh gid & muc
mui nhe va 97.5% sé nguoi tham gia thir

100%

W

« Mu BC Mui ning nghiém danh gid ¢ mic khong mui. Nhu vay
= M3u DC Mui nhigu cho thay két qua danh gid cam quan cling phu
M3u c6 CP Khéng mui hop vdi két qua phén tich va khang dinh hiéu

qua khtr mui ctia ché pham KMHS22.

Hinh 4. Cuong dé mui cam quan tai don vi A.
3.3. Két qua thir nghiém tai don vi B

Dot thir nghiém duoc tién hanh vao giira thang 5 voi nén nhiét do thay doi, dot nang néng
nhiét do tir 38 - 40 °C, do am 68 - 70% va dot mua nhiét do giam con 25 - 28 °C, do am > 85%.
O cac mau cé su dung che pham KMHS22 sau 10 ngay, nong d6 trung binh khi H,S, NH; phat
sinh trong c4c mAu twong tmg 12 5,1 + 1,2 ug/m® va 56,8 + 4,7 pg/m®; Mau KKXQ tai ho v¢ sinh
c6 ndng d6 khi H,S nho hon ngudng phat hién va ndng do6 NH; dat 122 pg/m? (dat yéu ciu theo
QCVN 05:2023/BTNMT).

pg/m? Nong d6 NH3 g/ Nong dé HaS
40
600 521 600
500 500 30
380
400 400
300 300 20
200 o S0 s 200 u 114 6.0
. 85.4 10 ] 6.3 .
100 100 % %
2w 7 wml” N N N
MAaubC MAaucdCP MAaubC MAau CP 240 1 2 3 4
168 gi*  168gidy 240 givy gioy
NH3 QCVNO05:2023/BTNMT

Hinh 5. Mirc d6 mui va nong dg khi NHs, H,S sau 168 va 240 h
& C&C madu thir nghiém tai don vi B.
Hinh 5 bicu dién két qua nong do khi HpS va NH3 va dénh gid mirc d6 mui cuia ting mau BC
va CP sau 168 - 240 h. Ket qua cho thay, vé danh gia cam quan, mau DC khong str dung ché
pham c6 mui nang va khé chiu, trong khi & mau CP khong thay mui hdi hodc khé nhan biét mui
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hoi (khdng mui). Cac phan tich cu thé dbi voi timg mau CP sau 168 h déu cho két qua thap hon
giai han cho phép theo QCVNO05:2023/BTNMT va hiéu qua khir mui dugc duy tri dén 240 h.

Hiéu qua khir mai ciia ché pham ddi vai khi H,S, NH; theo thoi gian dat ty 1é nhu sau:

Sau 168 h: Ham luong trung binh khi H,S 12 6,3 + 1,0 ug/m° cho thay khong c6 sy phat sinh
khi nay; ham luong trung binh khi NH3 12 99,5 + 7,8 ug/m?, it hon 73,8% so voi dbi chimg.

Sau 240 h: Ham lugng trung binh H,S 12 6,9 + 1,2 pg/m® thip hon so véi mu déi chimg (11,4
+0,8); ham lugng trung binh khi NH; 12 85,4 + 4,7 pg/m®, thap hon 83,6% so vé&i dbi ching.

V6i moi 40 nguoi tham gia thu
nghiém Siéu dugc tham gia danh giNé cam
quan mau doi chimg (PC) va mau thur
nghiém c6 st dung ché pham (CP) théng
qua céc phiéu danh gia. Két qua danh gia

dua trén sy phan chia mac d6 mui theo 4
mirc va dugc thé hién trén hinh 6. Két qua
cho thay voi miu ddi chimg c6 70% sé
- nguoi danh gid & mic mui nang, 30% s6
nguoi danh gia & mac mai nhiéu. DI véi

2.50%

mau ¢6 st dung ché phim 100% sb nguoi

= Mau BC Mui néng = Mau BC Mui nhiéu ; e - " N .
Mau c6 CP Mui nhe = M3u c6 CP Khéng mui dgnh gla OA, mu,c do khong‘ _mt“' \Ket ‘?Ea
nay cho thay cé sy khir mui ro rang gitra
Hinh 6. Cuwong dé mui cam quan tai don vi B. mau doi chirng va mau thi nghiém.
4. KET LUAN

D3 thir nghiém thanh cong ché pham khir mii KMHS22 tai 2 don vi va vao 2 mua néng, lanh
trong nam. Nong do khi H,S, NH; do dwoc ¢ cac mau co sir dung 100 g ché pham KMHS22 sau
168 - 240 h déu & ngudng thap hon so vé&i yéu cau vé khi doc hai H,S, NH; trong khong khi
xung quanh (theo QCVN 05:2023/BTNMT).

Ty lé giam khi gay mui hoi H,S & cac mau thi nghiém la 71% - 90% va NH; 1a 73,8% -
91,6% so v&i mau chat thai dbi ching khdng str dung ché pham.

Két qua nghién ciru khiang dinh hiéu qua caa ché pham KMHS22 ca trong moa néng va lanh,
phu hop véi hoat dong huin luyén, da ngoai cua bo doi gop phan giam thiéu khi gay & nhidm
moi truong, bao vé sic khoe bo doi trong qua trinh huan luyén.

Loi cam on: Bai bdo dwoc hoan thanh véi sy ho tro vé kinh phi cia Pé tai nén cap Vién Khoa hoc va

Cong nghé quan sy nam 2022: “Hoan thién ché pham khie miii cho thiét bi vé sinh di ngoai diing cho
hudn luyén, tac chién ciia bé doi trong cong sw, ham ngam”.
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ABSTRACT

Study to evaluate the effectiveness of deodorant product KMHS22 in training
and camping conditions of soldiers

The study was conducted to evaluate the effectiveness of the deodorant product
KMHS22 on the odorous gases H,S, NH3 in feces in training and camping conditions for
soldiers in 2 seasoning temperature ranges (hot and cold seasons). The experiments were
carried out in outdoor conditions (in the forest and in the bunker fortifications) with the
temperature in the hot season (in May and June) and in the cold season (in November).
The results showed that the KMHS22 preparation was effective in reducing the 2 odorous
emissions in the sanitary waste. The average amounts of H,S, NH;z gases in the waste
samples using 100 g of the preparation /sample remaining after 168 h were < 10 pg/m®
and < 100 pg/m®, which are below the allowable level for toxic gas according to QCVN
05: 2023/BTNMT. The removal efficiencies of H,S, NH; gas of the preparation in the 2
seasoning conditions were in the range of 71% - 90% and 73,8% - 91,6% respectively,
compared to those of the control waste without using the preparation. KMHS22 product
meets the purpose of controlling the amount of toxic and odorous gas in fortifications and
underground tunnels for military training activities as well as ensuring environmental
hygiene in outdoor conditions.

Keywords: KMHS22; Deodorant; NH3; H,S; Camping.
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