Nghién ciru khoa hoc cong nghé

PANH GIA SU PHAT THAI MOT SO KHi PQC DO CAC CHAT
TAO KHOI A3, VH15 VA A14 SINH RA KHI PHAT KHOI

Trin Quang Sang'", Nguyén Thai Binh', Pham Hoai Nam?, Nguyén Viét Hoa®

Tém tiit: A3, VH15 va A14 la cdc chdt tao khéi thé rdn thirong dwoc sir dung dae
ché tao mét sé logi vii khi khéi lita dung trong quan sw. Khi phat hoa, cdc chat nay
tao ra mot man khoi day dac gom cdc hat sol khi ¢6 kich thuée tir 107+ 107 em ¢6
tac dung nguy trang, nghi trang, tran dp, gdy mat sirc chién dau cia dich. Tuy
nhién, bén canh nhitng tac dung tich cuc thi cac chat tao khoi nay con sinh ra nhiéu
logi khi déc c¢é nhing tic ddng nhat dinh dén méi truong va sitc khoe con ngieoi.
Bai bdo nay khdo sat, so sanh, danh gid mét sé chi tiéu khi thai ¢é trong man khoi
do qud trinh phdt héa chat tao khéi thé ran A3, VHIS va A14 tao ra.

Tir khéa: Vii khi khoi ltra, Luu dan khoi, Chét tao khéi, Khi thai.
1. MO DAU

Chat tao khoi thé rdn 1a mot san pham duoc ing dung trong nhiéu linh vuc khac
nhau nhu: ding dé tao man khoéi nguy trang, nghi trang, man khoi huan luyén, man
khoi ky tin hiéu, tac chién trong quan su; dung dé phat hién chd ho, ro ri cta cac
duong dng cong nghiép 16n; diung dé dung canh, trang tri trong san khau, dién anh;
pha tron chét doc kich thich dung trong chéng biéu tinh, bao loan .. vv [1,3].

A3, VHI15 va Al4 1a cac chat tao khéi thé ran dugc ding trong quan su, khi
phat hoa, tao ra mot man khoi day dac gém cac hat sol khi tir 107 = 107cm ¢6 tac
dung nguy trang, nghi trang, trin ap, gy mat suc chién dau cta dich. Tuy nhién,
bén canh nhimg tac dung tich cuc thi cac chit tao khoi nay san sinh ra nhiéu loai
khi doc nhu NOy, CO, SO,, NH3, HC1, CHy, CS (Octoclorobenzalmalonodlnltrm -
CIC¢H4CHC(CN),), ... c6 nhitng tac dong nhit dinh dén moi truong va stc khoe
con nguoi [2,4-6]. Ba1 bao nay gidi thiéu két qua khao sat, so sanh, ddnh gia mot
s6 chi tiéu khi thai c6 trong man khoi do qua trinh phat hoa chit tao khoi thé rin
A3, VH15 va Al4 tao ra.

2. THUC NGHIEM
2.1. Vit tu, héa chat, thiét bi

Vit tu: 4 mau chét tao khoi: A3 (chat tao khoéi trong luu dan M7A3 - My), Al4
(chét tao khoi antraxen - Viét Nam), chét tao khoi méi ché tao thu nghi¢ém VH15C
(chét tao khoi c6 chét cay CS) va VHI5T (chét tao khoi khong ¢ CS) .

Hoa chat: Ruou etylic PA (Viét Nam), thudc thtr 1,2 naphtoquinol-4-sunphonat
natri PA (Trung Quéc), CS; PA (Trung Quoc), NaOH PA (Viét Nam), Nudc cat
hai lan.

Thiét bi: May 1ay mau khi Gilian 5000 (M¥), Alex Casella cell (Anh); Can phan
tich CHYO (Nhét Ban); May do kich thudc hat LA-950 (Nhat); May do khi thai
cong nghiép Testo 350XL (buc); May sic ky GC system HP-6890 (M¥y); May
quang phd hap phu nguyén tir AAS (M¥); May UV-VIS V530 (M¥).

2.2. Phwong phap nghién ctru
Thu nghiém dugc tién hanh trong diéu kién phat khoi tinh. Budng thtr nghiém
6 thé tich 1m’, duge bao boc bang vat li¢u mica trong, vién nhdm, day va nap la
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thép khong gi chiu nhiét [4,6] (hinh duoi). Chét tao khéi thé ran A3, VHISC,
VHIST va Al4 duge nén 15g moi mau vao hop thép khong gi, co 3 16 thoat khi,
duoc diém hoa bang hat n6 dién dé tao man khoi.

Hinh 1. Hé thong buong phdt khéi va ldy mau kiém tra cdc chi tiéu khoi.

(I- thiét bi kiém tra; 2- hé thong ldy mau, kiém tra heu leong; 3- budng phdt khéi).

Sau khi man khoi lan téa déu trong budng kin, 14y mau phén tich, do dac. Co 4
dau ldy mau khi bao gom:
- Cac thong sb vat ly: nhi¢t do, do am, ap Suét.
- Bui téng, kich thudce hat bui, kim loai ndng trong mau: Cd, Pb, Zn.
- Céc khi thai v6 co: NO, NOy, O,, CO,, SO, NH3, HCI.
- CS va cac hop chét hitu co: C«Hy, acetone, benzen;

Céc thong s6 vi khi hau nhu nhiét d6, 46 am, ap suit dugc xac dinh trén méy
Testo 350XL, la thiét bi do khi thai cong nghiép, hing san xuat Duc. Thiét bi nay
cung do tryc tiép cac khi thai vo co va Cy H,.

Bui tong duoc xac dinh theo TCVN 5069 1995, 1a phuong phap trong lugng, dua
trén viéc can luong bui thu duoc trén céi loc gidy, sau khi loc mot thé tich khong khi
xac dinh. Két qua ham luong bui trong khong khi dugc bidu thi béng mg/m”.

Phan bd kich thude hat bui duge thuc hién trén may LA-950 dya trén nguyén ly
xac dinh cuong dd, goc do tan xa anh sang laser cua hat va dugc tinh toan theo 1y
thuyét Mie dé dua ra két qua phan bd kich thudc hat.

Céc kim loai nang c6 trong ham lugng bui téng duogc xac dinh theo TCVN
7557-2005, TCVN 6152-1996, TCVN 6193-1996, TCVN 6658-2002, EPA12,
EPA 29 phuong phép xéac dinh bang quang phd hap thu nguyén tir AAS.

CS duoc xac dinh theo PPNB05:2006/TTCNXLMT, phuong phép hap thu vao
ruou etylic, sau d6 tao phtrc mau ddé tim voi thube the 1,2 naphtoquinol-4-
sunphonat natri, tién hanh do trén may UV-VIS.

Benzen, toluen dugc xac dinh theo quy trinh phan tich mau hap thu dong BTEX
va quy trinh phan tich khi céng nghiép. Mau khi dugc hdp phu trén than hoat tinh
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10i dem trich ly bang dung méi CS,, sau d6 dugc dinh lugng trén may sic ky khi
Agilen 6890. N ) o o

, Céac thi nghi¢m v&i1 mau chat tao khoéi dugc 1ap lai tir 2-3 1an, s6 li¢u biéu dien la
s0 li€u trung binh cdng cua céc lan thi nghi¢m.

3.KET QUA VA THAO LUAN
3.1. Két qua x4c dinh cac thong so vat Iy va chi tiéu bui, kim loai ning
Céc thong s6 vat 1y‘ va bui tépg, ki’ch thNu’('yc hat bui, kim loai néng co trong man

khoi duoc xac dinh bang hé thong lay mau khi qua luu luong ké va gidy loc bui
cung vdi cac thi€t bi va phuong phap da moé td ¢ phan 2.2. Két qua khao sat dugc
dua ra & bang 1.

Bing 1. Cdc thong sé vit Iy va ham lwong bui tong, kim loai néing.

) Két qua
TT | Thong so | Don vi
A3 VH15C VHI5T Al4
1 [Nhiét do o'c 37,5 37,5 37,6 38,2
2 [Poam % 45 45 45 42
3 |Ap suat mmHg 767 781 782 786
4 |TSP mg/m’ 809 1.152 1.285 1.384
5 Ealfhthwc em  |(1,06-3,3).107|(0,96-1,3).10°|(0,96-1,3).10° |(1,34-5,38).10°
6 |Cd mg/m® |  Kphd kphd kphd kphd
7 [Pb mg/m’ 0,05 <0,01 <0,01 <0,01
8 |Zn mg/m’ 0,86 kphd kphd Kphd

Két qua phan tich dua ra tai bang 1 cho thay nhiét 6, d6 4m man khoi ctia cac
mau chét tao khoi A3 va VHI5 1a twong dwong nhau, riéng mau Al4, c6 thanh
phﬁn chét tao khoi la antraxen va amoni 1a c6 nhiét 36 do dugc nhinh hon va dé 4m
turong d6i thi lai thdp hon hai mau kia. Ap suat do duoc trong budng kin ciing co su
tang dan theo thir ty A3 < VHI15 < Al4,

Chét luong man khoi duoc danh gia qua thong sd bui tong (TSP) cua khoi
VHI15 (1.152 — 1.258 mg/m’) thip hon A14 (1.384 mg/m’) va cao hon so vdi A3
khoang 1,4 14n (809 mg/m?). Kich thudc hat khoi cia mdu VHI5 dao dong trong
khoang (0,96-1,3) x 10”cm, chum, nhd min va phan tan déu hon nhiéu so v6i mau
A3 (1,06-3,3) x 10°cm va Al4 (1,34-5,38) x 10”cm. Ham luong kim loai ning
nhu Pb, Zn phan tan trong man khoi cua chit tao khoi A3 c6 thé xac dinh dugce con
cac mau VH15 va A 14 thi rit nhé hodc khong thé phat hi¢n duoc.

3.2. Két qua phan tich cac khi thai vo co

Mot sb khi thai vo co nhu NO, NOy, O,, CO,, SO,, NH;, HCI duge xac dinh

tryc tiép qua thiét bi do khi cong nghiép Testo 350XL. Thoi diém liy mau do dac
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1a phut thir 5 va phat tht 10, khi man khoi dé lan téa déu trong budng kin. Két qua
dugc dua ra ¢ bang 2 dudi day.
Bing 2. Két qua phan tich cdc khi thai vé co-

Thong . Keét qua

T g~ |Ponvi A3 VH15C VHI5T Al4

Thoidiémdo(phat)y | 5 | 10 | 5 | 10 | 5 [ 10 | 5 | 10
1 [NO me/m’ | 61,61 | 50,89 | 105,80] 95,09 | 83,04 | 68,30 | 127,23|103,13
2 |NO, me/m’ | 66,30 | 55,02 | 114,27]105,80|101,50| 73,36 | 139,66 117,09
3 |CO me/m’ | 540,89|482,86] 681,34 | 674,38 | 525,80 477,05 | 140,45| 127,68
4 SO, me/m’ | 40,00 | 51,43 | 74,29 | 74,50 | 51,43 | 48,57 | 2,86 | 8,57
5 |NH; mg/m’ | 0,59 | 044 | 0,11 | 0,10 | 0,08 | 0,11 |364,29|258,04
6 |HCI me/m’ | 9,11 | 9,33 | 6,78 | 6,15 | 596 | 5,52 |656,17|599,64
7 |0, % | 20.90 | 20.87 | 20.89 | 20,75 | 20.89 | 20.85 | 20,89 | 20,79

Déi vai cac khi thai vo co, man khéi VH15 ¢6 ham lugng CO, SO, nhinh hon so
v6i A3 va cao hon han so véi man khoi Al4. Con voi ham luong NO, NOy, man
khoi duoc tao bai chit tao khoi A14 cao hon so véi VHIS va thép nhét 1a man khoi
tao bai chat tao khoi A3. C6 thé thay rd qua biéu do luong khi thai vo co dudi day:

800+ -
OA3 800 OA3
B VH15C B VH15C

6004 OVHI5T 600- OVH15T
OA14 OA14

00— | 400

200 2001

0 0-
NOx co s02 NOXx co s02
a/ Thoi diém ldy mau sau 5 phiit b/ Thoi diém ldy mau sau 10 phiit

Hinh 2. Céc chi tiéu khi thdi tai thoi diém ldy méau
phiit thir 5 (a) va phiit thir 10 (b).

Riéng ddi voi cac khi thai NH; va HCI thi mau khéi A14 cho gié tri rat cao, cao
gap hang tram lan so voi mau khoi A3 va VHI15. C6 thé Iy giai 1a boi chat tao khoi
A14 duoc tao bai hdn hop thanh phan don c6 NH4Cl chiém t6i 30% ham lugng do
vay két qua phan tich & bang 2 cho thiy thanh phan khoi A14 c6 khi NH3, HCI rat
cao, xap xi 300mg/m’ (NH;) va x4p xi 600mg/m’ (HCI).

3.3. Két qua phan tich cac khi thai hiru co

Céc hop chét hiru co nhu CS (octoclorobenzalmalonodinitrin), acetone, benzen,
CxHy duoc xac dinh dya trén nguyén ly hép thu dong khi sau d6 phan tich trén thiét
bi GC (do C¢Hs, (CH3),CO) va thiét bi UV-VIS (do CS). Két qua do dugc duara &
bang 3 dudi day.
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Bing 3. Két qua phan tich cdc khi thdi hitu co.

A J . Két qua
TT | Thongso | Domvi A3 VHI5C | VHIST Ald
1 |CH, ppm 12 170 158 184
2 | Acetone mg/m’ kphd 0,01 0,01 0,02
3 | Benzen mg/m’ 43,48 131,86 174,38 262,32
4 |CS mg/m’ 150,4 310,3 - -

Tir két qua thu duoc bang 3 ta thiy, chit tao khéi A3 khi chay tao man khoi c6
ham luong chét hitu co it nhét, thdp hon nhiéu 1an so véi cac mau VHI5 va Al4.
Diéu nay ciing d& hiéu boi thanh phan don cua chit tao khoéi A3 chi c6 CS 13 hop
chit hitu co, con VHI5 va Al4 1a nhiing chat tao khoi c6 thanh phan don gém
nhiéu thanh phan chét hitu co nhu CS, axit _phtalic, anhydrit phtalic (xap xi 60%
trong don VHIS5), antraxen cong nghiép (xap xi 25% trong don A14). Riéng hai
mau chét tao khoi cay c6 thong so chét cay CS do duoc - trong man khoi ¢6 sy khac
biét rd rét, mau VH15C méi ché tao thir nghiém cao gip doi so véi mau A3. Nhu
vay, chét tao khoi moi ché tao VH15C c6 kha ning tao khoi, phan tan chét cay CS
t6t hon hin so véi miu chat tao khoi thé hé cii A3.

4. KET LUAN

D3 khao sat danh gia duoc thanh phan hoa hoc cia man khoi do cic chat tao
khoi thé ran A3, VHI5, A14 sinh ra thong qua mét s6 chi tiéu khi vo co, hitu co va
cac thong sb vat 1y phat thai. Két qua nhan duoc cho thiy cac chat tao khéi khi
phat hoa déu tao ra mot lwong khi thai nhat dinh, c6 ndong do chénh léch nhau
khong nhiéu. Tuy nhién, van cé su khac biét 16n ¢ mot s6 chi tiéu nhu NHs, HCI
(miu A14 cao hon rat nhiéu), CtH, (mau A3 it hon nhiéu). Riéng vdi chi tiéu chat
cay CS, mau VH15C c6 kha ning tao khoi, phan tan chit cay t6t hon han so véi
mau chat tao khoi thé hé cii A3.

Loi cam on: Cong trinh nay duoc thuc hién trong khuon khé nhiém vu ccfp Binh chung Hoéa hoc
nam 2016.
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ABSTRACT

ASSESS THE TOXIC GAS EMISSIONS OF CREATE SMOKE SUBSTANCES
A3, VH15 AND A14 WHEN THEY SMOKE

A3, VHI5 and A14 is smoke-solid substances are used in the military, it is
creating a dense smoke screen consists of aerosol particles from 107 + 10
Tem camouflage effect, convenient , repression, causing the enemy's fighting
force. However, besides the positive effects of this substance produces more
smoke toxic gases have a certain impact on the environment and human
health. This paper surveys, evaluation, compare criteria contained in the
smoke emissions from the chemical process of creating solid smoke A3,

VHIS5 and A14.

Keywords: Smoke weapons, Smoke grenades, Smoke-forming, Toxic gas emissions.
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