Nghién ctru khoa hoc céng nghé

NGHIEN CUU CHE TAO ONG HAP THU HOI AXIT
DUNG CHO ONG TRINH POQC OTD-36 PE TRINH SAT
CHAT PQC QUAN SU HD CONG NGHIEP
HA NGOC THIEN ), O THI THUY TRANG ), VUONG VAN TRUONG "

1. PAT VAN PE

Chét doc loét da Yperit (HD, MOB-4 hay con dugc goi 1a khi mu tac) 1a méot
chat doc té bao duoc quan doi Pirc san xuét va sir dung & quy mé 16n 1an dau tién
nam 1916. Chéat doc Yperit tinh khiét 1a hop chat hitu co néng chay & 14°C va bi
phén huy trude khi dun s6i 6 218°C, ¢6 cong thirc 1a S(CH2CH2C1)2 MOB-4 ¢6 tinh
sat thuong 16n, gay ra nhitng vét bong hoa hoc trén da, mat va ph01 N6 c6 thé gay
chét nguoi, khién nan nhan tan tat, gy ung thu hodc mu vinh vién. Theo Trung tim
Kiém soat va phong ngira bénh dich My, khi mu tat c6 thé ton tai trong mdi trudng
nhiéu ngay, tham chi nhiéu tuan [1-3]. Mot trong nhitng phwong tién st dung dé
phat hién va danh gid mic d6 nguy hiém cua chat doc HD 1a st dung éng trinh doc
OTD-36 (IT-36). OTD-36 14 trang bi chién dau nhom I, dung dé phat hién va danh
gia mirc d6 nguy hiém cua chit doc HD trong khong khi v6i d6 nhay 2+3.107 mg/l.

Thuec té cho thiy sir dung dng trinh doc OTD-36 véi chit doc HD cong nghiép
hay chit HD da bao quan lau thi OTD-36 khong phat hién dugc chat doc (khong
hién mau dugc), nguyén nhan chinh la do chit doc HD bi 13n hoi axit [4, 5]. O néng
d6 chat doc yperit 2+3.10° mg/lit thi nbng d6 hoi axit toi thiéu gy nhiu cho ong
trinh doc OTD-36 1a 15,77 pg/l va voi nong do hoi axit dat 36,80 pg/l thi ong trinh
doc mat hoan toan kha nang chi thi [6]. Pé dam bao hoat dong in cdy cta éng trinh
doc can phai két ndi vai ong hap thu hoi axit [4]. Nhiéu vat liéu khac nhau c6 thé sir
dung dé hap thu hoi axit theo co ché hip thu hoa hoc. Trong d6 dang chi ¥ 13 cac
oxit, hydroxit hodc mudi cacbonat cua kim loai kiém va kiém tho nhu Ca(OH),,
Ca0, ALO3;, MgO, CaCO;, MgCOs... duoc nghién ctru sit dung phd bién [7-14].
Chien C. Chao va cong sy [14] da thir nghiém chat hdp thy axit trén co s hydroxit
kim loai cia Mg va Ca. Céc chét hép thu tao ra c6 kha nang hép thu axit cao, suc
bén vat 1y tot khi & dang t6 hop. Noi dung cua bai bao nay, s& gidi thiéu mot sd két
quéa nghién ciru ché tao 6ng hap thy hoi axit st dung cho dng trinh doc OTD-36
trinh sat chat doc HD.

2. THU'C NGHIEM

2.1. Nguyén li¢u, héa chat

Magie clorua (Trung Quéc), canxi clorua (Trung Quéc), natri hydroxit (Trung
Quéc) axit clohydric (Trung Quéc) canxi oxit (Trung Québc), magie oxit (Trung
Quéc), canxi hydroxit (Trung Qudc), magle hydroxit (Trung Quéc), nhom oxit
(Trung Qudc), than hoat tinh (Trung Quoc) Ong trinh doc OTP-36 (TCVN/QS

1373:2008, Viét Nam), Chat HD tinh khiét (ham luong trén 98%, Viét Nam), Chat
HD cong nghiép (Viét Nam).
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2.2. Quy trinh tong hop chit hip thu axit

Can 73,51 g (0,5 mol) CaCl,.2H,0 va 203,31 g (1 mol) MgClL.6H;O vao
trong cdc thuy tinh co chira 1 lit nude cat. St dung may khudy co tbc do6 500
vong/phit khay cho cac chit rin tan hoan toan. Thém tir tir 480 g (3 mol) dung dich
NaOH 50% véo cbc dong thoi tang toc do khudy 1én 750 vong/phiit va duy tri trong
1 gio thu duogc hdn hop hydroxit mau tring sita. Dé lang va loc dung dich dé thu lay
chat ran. Rira lai 4+5 1an mdi 1an 500 ml nudc cit thu duoc chat rin mau tring. Sdy
& 100°C trong 24 gid hodc dén khdi luong khong d6i thu duoc 66,7 g chat ran. Hiéu
sudt 70%. Chét ran nay sau do duogc nghién, ray dé phan loai kich thudc 0,4+0,6
mm. Tiép theo dem hoat hoa & 400°C trong 2 gid thu dwgc mau chét hap thu axit.

2.3. Quy trinh ché tao ng hap thu hoi axit

Ong hap thu hoi axit dugc san xuét trén day chuyén san xuét dng trinh doc
OTD-36 ciia Nha may X-61/BCHH. Ong hip thu hoi axit 1a éng thuy tinh han kin
hai dau co6 phan kéo dai hinh chép (chiéu dai cua 6ng tur 100+-105 mm, d6 day thanh

6ng 0,6+ 0,8 mm, duong kinh 5,6+6,2 mm), trong ong da dugc nap chat hap thy hoi
axit va cd dinh bang nit béng, cac vau. Cau tao dng hap thu hoi axit nhu hinh 1.

1- Chét thuy tinh;
© 2- Tang hap thy;

3-Bong y té

Hinh 1. Hinh anh dng hép thu hoi axit
2.4. Phuong phap nghién ciru
2.4.1. Phwong phdp xdc dinh d¢ hép thu hoi axit ciia vit liéu

D6 hip thu hoi axit clia cac mau vat liéu duoc do dia trén hé thong hinh 2.

By

1- Dung dich HCI bdo hoa; 2- May khudy tir; 3- H,SO, diic; 4- Ong teflon; 5- Ong thily tinh;
6- Chat hap thy; 7- Bong; 8- Bay dung dich; 9- Khoa 3 nga; 10- Dung cu tao ap; 11- Bom nudec.

Hinh 2. Hé théng thiét bi do d6 hap thu hoi axit ctia cac vat lidu nghién ctru
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Co ché 1am viéc ciia hé thong ndy nhu sau: hé kin, khi bom nuéc (11) hoat
dong, dong nude di qua dung cu tao ap (10) kéo theo su giam ap suat trong toan bd
hé lam cho khi hidro clorua tir binh dung dung dich axit clohidric bao hoa (1) theo
6ng dan suc qua binh dung dung dich H,SO, didc (nham loai nuéc khoi dong khi néu
c6), tiép tuc qua dng dan di qua cot chat hap thu dugc bé tri ¢b dinh trong 6ng thuy
tinh (5). Tai ddy, hoi axit s& bj hp thu vao cot chit (6). Thiét bi khudy tir (2) 1am
tang su bay hoi ciia dung dich axit HCI bao hoa va on dinh dong khi HCI.

2.4.2. Phwong phdp xdc dinh nong dé chit djc tao ra trong khéong khi

Ham luong chét doc tao ra duge xac dinh dya trén phuwong phap do quang trén
may do UV-VIS.

2.4.3. Phwong phdp ddnh gid chit lwong éng OTP-36 két néi véi ong hip
thu hoi axit bang chdt djc c6 lin hoi axit: Phuong phap danh gia dya trén co s
TCVN/QS 1373:2008 [6]. Str dung éng trinh doc OTD-36 phat hién chat doc HD
trén thiét bj khi dong luc GDU-109K.406.000. So sanh mau nhan dugc trén chit nén
ctia OTD véi mau chuén trén bao dyng tmg véi ndng dd yperit 2+3.10~ mg/lit.

2.4.4. Cac phwong phap hoa ly khac: St dung cac phuong phap hoa 1y hién
dai trong phan tich danh gia chat luong chat hip thy hoi axit nhu phuong phép phd
nhiéu xa tia X (XRD), phuong phap pho tan xa nang luong tia X (EDX), phuong
phap xéc dinh dién tich bé mat va phan b hé thdng 16 x6p (BET).

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Khio sat lra chon chit hip thu axit

Nhom nghién ctru dé tién hanh khéao sat va so sanh hiéu qua hap thu cta cac
vat liéq trén co s¢ céac oxit, hydroxit kim loai kiém tho (Mg va Ca) dua trén 2 tiéu
chi 1a toc d6 va dung lugng hap thu hoi axit.

Cac m?tqu cl}ét hép thu duoc tao hat V('Ti’ kich thuée 0,4+0,6 mm (day la kich
thude hat phd bién dang dugc st dung trén Ong trinh doc OTD-36), duge can voi
khoi lugng xap xi 1 g chat (d6 chinh xac dén 0,001 g), roi tién hanh do do hap thu ¢
cung nhiét do (25°C) trén hé thong thiét bi theo muc 2.4.1.

’ Két qua khao sat dugc cho trong bang 1. Do hap thu hoi axit ¢ day 1a do tang
khoi lugng chat hap thu so voi khoi lugng chat hap thu ban dau duoc sir dung.
Bang 1. Két qua khao sat kha nang hap thy hoi axit cac mau trong 4h

Thoi gian
T ] (phut) | 15 30 60 90 | 120 | 180 | 240
Do hap thu (%)
1 | CaO 6,05 | 6,13 | 6,19 | 6,38 | 6,48 | 6,59 | 6,82
2 | MgO 5,77 | 5,92 | 599 | 6,15 | 6,27 | 6,40 | 6,51
3 | Ca(OH), 7,81 | 7,89 | 791 | 7,93 | 7,96 | 7,98 | 8,03
Ca(OH); hoat hoa &
4 197°C trong 2 gid> 8,12 | 8,16 | 8,33 | 837 | 8,41 | 8,46 | 8,50
5 | Mg(OH), 7,40 | 7,49 | 7,60 | 7,77 | 7,89 | 8,02 | 8,21
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Thoi gian
TT (phut) | 15 30 60 90 | 120 | 180 | 240
P hip thu (%)

Mg(OH),:Ca(OH),=2:1
khong hoat hoa

Mg(OH),:Ca(OH),=2:1
7 | hoat hoa & 350°C trong | 12,55 | 12,97 | 13,34 | 13,74

7,53 | 7,62 | 7,70 | 7,82 | 7,91 | 8,01 | 8,15

139 | 14,3 | 14,5

oy 1 0 9
2 gio
] Al,O3 ho'a‘t hoa ¢ 350°C 9.87 | 9.97 | 1022 | 10,45 10,6 | 10,9 | 11,3
trong 2 gio 1 9 1

Tir két qua bang 1 c6 thé théy d6 hip thy hoi axit cua cac mau vat liéu (mau 1-
8) tang nhanh trong 15 phut dau tién, cac khoang thoi gian tiép theo ting rat cham.
Diéu nay dugc ly giai boi su tao thanh san pham c6 mudi clorua va nudc, s& lam
giam bét su tiép xuc gitra dong khi HCl va vét liéu hap thu & 16p bén trong cua hat
vat liéu. Trong sd cac mau khao sat, mau cé thanh phan 1a oxit kim loai kiém thd
(méu 1 va 2) ¢6 kha niang hap thy hoi axit 1 thap nhéat (miu 1 sau 15 phut dau tién 1a
6,05%, sau 4 gio 1a 6,82% va mau 2 sau 15 phit dau tién 1a 5,77%, sau 4 gio 1a
6,51%). Mau chat hap thu c6 thanh phan 14 hén hop cua Mg(OH), va Ca(OH);, ty 1¢
2:1 dugc hoat hoa ¢ 350°C (mau 7) c6 kha nang hap thy tot nhat xét vé ca 2 tiéu chi
1a tbe @6 va dung luong hap thu hoi axit. Ching t6i lya chon hé chét hap thu nay cho
cac nghién ctru tiép theo.

3.2. Nghién ctru lra chon ty 18 cic thanh phian dé ché tao dwoc chit hap
thu hoi axit hi¢u qua nhat

Sau khi lua chon dugc hé chét hép thy 1a hon hop cua 2 hydroxit (canxi
hydroxit va magie hydroxit) ching t6i tién hanh khao sat ty 1& 2 thanh phan nay dén
kha nang hap thu hoi axit ciia hdn hop. Cac khao sat duoc tién hanh véi kich thude
hat 0,4+0,6 mm, nhiét do hoat héa 350°C, thoi gian hoat héa 2 gid, nhiét do hép thu
& 25°C, thoi gian khao sat 1a 4 gio. Két qua thu duoc nhu bang 2.

Bang 2. Anh hudng ciia thanh phan chét hap thy dén kha nang hép thy hoi axit

Thoi gian
(phat)| 15 30 60 90 | 120 | 180 | 240
*Ty 1€ khao sat

) 1:1 (mau 9) 9,95 | 10,30 | 10,65 | 10,88 | 11,06 | 11,38 | 11,89
lﬂ{f) 2:1 (mau 7) 12,55 [ 12,97 | 13,34 | 13,74 | 13,91 | 14,30 | 14,59
thu 1:2 (méu 10) 9,42 | 9,63 | 9,83 | 10,01 | 10,36 | 10,56 | 10,90
(%) 1:3 (mau 11) 9,45 | 9,52 | 9,65 | 9,79 | 9,95 | 10,17 | 10,40
3:1 (mau 12) 923 | 9,51 | 9,70 | 9,99 | 10,20 | 10,47 | 10,82

15:85 (mau 13) 9,60 | 9,65 | 9,71 | 9,77 | 9,90 | 10,00 | 10,09
85:15 (mau 14) 9,07 | 9,24 | 9,40 | 9,84 | 10,07 | 10,31 | 10,63

* Ty ¢ mol giita Mg(OH), va Ca(OH),.
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Két qua khao sat cho thay, tat ca ciac mau vat liéu 1a hdn hop cta hai hydroxit
& nhiét 6 hoat héa 350°C déu c6 do hap thu hoi axit cao hon so v6i cac mau vat lidu
1a oxit hodc hydroxit. Kha ning hap thu hoi axit tot 13 do cac vt lidu nay co dién
tich bé mat 1on. Mat khac, bé mat cta chét hép phu nay co thé tu ddi moi, cac phan
tir axit dé dang khuéch tan dé phan tmg voi cac 16p bén trong. Cau trac tinh thé mubi
moi s& nam trong khong gian tréng ctia ciu tric 16 xdp ciia chat hap thu. Dbi véi cac
chét hap thy 1a oxit hodc hydroxit nhu Ca(OH), khi phan tng cta hoi axit, mubi
hinh thanh tach ra khoi bé mat déng thoi tao ra mot tinh thé méi va tao ra 16p phan
g mai lam giam kha nang hap thu cua cac 16p bén trong.

Co ché hinh thanh céc cdu tric 16 x6p ciia hdn hop hai hydroxit Ca va Mg nhu
sau: Hon hop hai hydroxit Ca va Mg dugc nung ¢ nhiét do dudi 580°C, tt hon ca 1a
& nhiét do tir 300+450°C (cu thé trong khao sat nay 1a 350°C), su hinh thanh chét
hép thu t6 hop 1 két qua cua phan ing ngung tu cua hai hydroxit bang mot qua trinh
goi 13 oxolation. Oxolation 12 mot qué trinh ngung tu trong d6 mot cau oxy dugc
hinh thanh gitta hai trung tAm kim loai theo sau 1a mat nu6c dé hoan thanh viéc lién
két chéo (hinh 3) [14]. Hon hop hai hydroxit nung ¢ khoang nhiét d6 350°C trong
khoang 1h thi mot phan cua magie hydroxit bi dehydrat tao thanh lién két chéo. Lién
két chéo nay lam ting thé tich mao quan cia chat hip thy ciing nhu hinh thanh
khung, tao ra do bén co 1y cho chét hép thu. Khi d6, mot chat khac s& dugce chon dé
lam chét phan tng voi hoi HCL. Chét nay dugc chon tir nhom céc oxit, hydroxit ciia
kim loai kiém tho. Trong sb céc kim loai kiém thd, Ca c6 ban kinh nguyén tir gan
v6i Mg nhat, mat khac, Ca(OH), ciing c6 cau trac luc phuong twong tw Mg(OH),. Vi
vdy, trong qua trinh oxolation, Ca(OH), d& tao lién két chéo véi Mg(OH), nhit.

*.* :
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Hinh 3. Co ché hinh thanh céc ciu trtc 16 xdp cua chat hap phu

Két qua bang 2 cho thdy mau 7 c6 kha ning hap thy hoi axit tot nhét. Tiéu chi
“t6t nhat” ¢ day duoc lua chon bao gdm d6 hap thu cao nhét trong 15 phut dau va
cac khoang thoi gian tiép theo do hap thy ting nhiéu hon so v6i cac mau khac. Ty 1¢
2:1 bao dam duoc khi nung 1én & 350°C, lugng Mg(OH), sau khi loai nude tao dugce
mot bo khung du chic chan, pht hop vé kich thudc va thé tich mao quan dé cac
phan tir hoi HC1 d& dang tiép xuc va phan tng v6i Ca(OH),. Mit khac, sau khi phan
g xay ra va c¢6 mudi tao thanh thi hoi axit van khuéch tan dé dang va phan tng
tiép, tat nhién toc d6 s& khong nhanh nhu ban dau.
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3.3. Nghién ctru ché d¢ va diéu kién dé hoat hoa chit hap thu axit

Nghién civu dnh hwéng ciia nhigt dp hoat héa dén chit liwong ciia méu hip
thu hoi axit: Nghién ctru duoc tién hanh trén mau vat liéu c6 thanh phan 13 hdn hop
Mg(OH), va Ca(OH), ty 1& 2:1. Mau vt liéu sau khi duoc tong hop theo. quy trinh
muc 2.2, sau khi ray phan loai chon léy kich thuéc hat 0,4+0,6 mm, chia thanh 6
mau (mau 7, 15-19), cac mau duoc hoat héa & cac nhiét do 300°C (mau 15) 350°C
(mau 7), 400°C (mau 16), 450°C (méu 17), 500°C (mau 18) va 550°C (mau 19). Tién
hanh khao sat kha nang hép thu hoi axit ciia cac mau vat liéu nay trén hé théng thiét
bi da thiét ké theo muc 2.4.1. Két qua thu duoc trinh bay trong bang 3 va biéu dién
trén d6 thi hinh 4.

Bang 3. Két qua khao sat kha ning hap thu hoi axit
theo nhiét 36 hoat héa mau vat li¢u

Thoi gian
(phat)| 15 | 30 | 60 | 90 | 120 | 180 | 240
Nhiét do (°C)
Do 300 (mu 15) 10.03 | 11.20 | 11,59 | 11,62 | 11,97 | 12.05 | 12.82
l:ﬁfl’ 350 (Mau 7) 12,55 | 12,97 | 13,34 | 13,74 | 13,91 | 14,30 | 14,59
(%‘) 400 (MAu 16) 18,94 | 19,33 | 19,84 | 20,32 | 20,99 | 21,70 | 22,56

450 (Maul7) 17,98 | 18,21 | 18,44 | 18,79 | 19,05 | 19,41 | 19,96

500 (Maul8) 12,07 | 12,30 | 12,58 | 12,91 | 13,11 | 13,50 | 13,82

550 (Mau 19) 10,95 | 11,39 | 11,74 | 12,00 | 12,29 | 12,71 | 13,19

—_
A~

Do hip thu(%)
5 o =

S N B~ O

[
0 50 100, . 150 200 250
Thai gian (phut)

Hinh 4. Do thi biéu dién do hap thy ctia cac mau vat liéu theo nhiét do
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C6 thé nhan théy, nhi¢t do hoat héa anh hudéng kha manh dén kha nang hép
thu hoi axit cua vat liéu. Mau 15 (hoat héa & 300°C) thap nhat véi do hap thu sau 15
phut dau 1 10,03% va sau 4 gio 14 12,82%, trong khi 6 mau 16 (hoat hoa & 400°C)
cao nhét v6i do hap thy sau 15 phut dau 13 18,67% va sau 4 gio 1a 22,06%. G 400°C,
cac 16 x6p dugc hinh thanh c6 do 16n 1a phu hop nhat, dam bao cho sy tiép xtc giita
hoi axit v6i hydroxit 14 16n nhat. Khi ting dan nhiét 6, d6 hap thu giam xubng, 1d
rét nhat 1a tir 500°C. Diu nay 1a do nhiét d6 quéa cao di pha huy cau triic xdp cua vt
lidu. Két qua nay phu hop v6i cong trinh da cong bd [14].

Nghién ciru dnh hwéng ciia thoi gian hoat héa dén chit lwong ciia méu héip
thu axit: Dé nghién ctru anh hudng cia thoi gian hoat hoa dén chat luong cua chit
hap thu, chang t6i st dung mau 16 hoat hoa & 400°C trong cic khoang thoi gian
turong Gmg tir 15 gio. Két qua do kha ning hip thu cua cac mau vat liéu cho trong
bang 4.

Bang 4. Anh hudng cua thoi gian hoat hoa dén kha nang hip thu hoi axit

Thoi gian
(phit)| 15 | 30 60 | 90 | 120 | 180 | 240
Ché d9 hoat héa
400°C trong 1 gi¢
L |7, one L Bl0 12,55 | 12,97 | 13,34 | 13,74 | 13,91 | 14,30 | 14,59
Do |(miu 16.1)
hap 5 =~
th 4007C trong 2 gio
u | 18,94 | 19,33 | 19,84 | 20,32 | 20,99 | 21,70 | 22,56
(mau 16)
(%)
400°C trong 3 gi¢
_ - ong 2 glo 17,98 | 18,21 | 18,44 | 18,79 | 19,05 | 19,41 | 19,96
(mau 16.3)
400°C trong 4 gid
it 12,07 | 12,30 | 12,58 | 12,91 | 13,11 | 13,50 | 13,82
(mau 16.4)
400°C trong 5 gid
it 10,95 | 11,39 | 11,74 | 12,00 | 12,29 | 12,71 | 13,19
(mau 16.5)

Tir két qua trong bang 4 nhan thiy rang, mau vat liéu dugc hoat hoa trong thoi
gian 2 gid (mAu 16) c6 kha ning hap thu tét nhat. Pidu nay c6 thé duoc giai thich do
néu thoi gian hoat héa qua ngén thi chwa du thoi gian hinh thanh hé théng 16 xbp
trén toan bo khdi vat liéu. Tuy nhién tiép tuc ting thoi gian hoat héa qua dai s& lam
pha hily ciu triic nay. Do d6 ching toi lya chon thoi gian hoat hoa 1a 2 gid.

bpé chirng minh sy thay ddi cAu tric cia miu vat liéu trude va sau hoat hoa,
chung t6i da tién hanh 1 s6 phép phan tich nhu X-RAY, EDX, BET ctia 2 miu trude
khi hoat hoa (mau 6) va sau khi hoat héa (mau 16).
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Hinh 5. Phé nhidu xa tia X ctia mau vt liéu chua hoat hoa (méu 6)

Quan sat phd nhiéu xa tia X ctia mau 6 khi chwa hoat hoa (hinh 5), ta thiy chi
xuat hién cac peak ctia Mg(OH), tai 20 = 18,5% 38,9°% 50,8°%; 58,5% 61,9° 68,1°
(JCPDS 7-239) va Ca(OH), tai 26 = 18,1°; 28,8°; 34,2° 50,8°; 54,3°% 62,6° (JCPDS
44-4181), cac peak phu khac cuong d6 khong dang ké. Sau khi hoat hoa & 400°C,
Mg(OH), mat nudc mot phan tao lién két chéo trong vét lidu. Co ché cia qua trinh
oxolation nay nhu di d& cap ¢ muc 3.2 (hinh 3). Hinh anh phd nhidu xa tia X cia
mau 16 khi d3 hoat héa (hinh 6) ngoai cac peak ctia Ca(OH), xuét hién cac peak clia
MgO tai 20 = 37°; 42,9° 62,2° (JCPDS 1-1235) va peak cua CaCOs tai 20 = 29,5
43.2° 47,2° 48,6° (JCPDS 47-1743). CaCO; xuét hién 1a do CO; c6 trong khong khi
phan tng véi lugng Ca(OH), trong qua trinh hoat hoa. Cac peak phu khac cuong do
khong déng ké.

Tuong ty trén phd nhidu xa tia X (EDX) bién d6i vat lidu 1a d& dang nhan thay
khi % s6 nguyén tir O da giam di, d6 chinh 1a lwong nguyén tor O nam trong cac
phan tr nudc bi tach ra trong qua trinh oxolation.

Két qua kich thude 16 xdp va dién tich bé mat cua mau vat liéu trudc va sau
hoat hoa cho thiy. Dién tich bé mit riéng theo BET: mau 16 dat 69,47 m*/g va mau
6 dat 38,18 m”/g, Thé tich 156 mao quan cia mau 16 1a 0,35 cm’/g véi kich thude
mao quan tir 1,7 nm dén 300 nm, cua mau 6 13 0,27 cm’/g. Kich thuéc 16 mao quan
trung binh tinh theo BHJ ctia mau 16 dat 19,23nm va mau 6 dat 26,40nm.

Co6 thé thiy rang viéc hoat hoa & nhiét do 400°C d3 hinh thanh hé thdng 16 xbp
trong vat li€u, lam tang dang ké dién tich va thé tich mao quan cua vat liéu.
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Nhu vay, da diéu ché dugc vat liéu hdp thu hoi axit ¢ thanh phan 1a hdn hop
hai hydroxit ciia Mg va Ca vé6i ty 16 2 : 1, sau khi hoat hoa & 400°C, di cho sy bién
ddi vé thanh phﬁn va clu tric cua vat liéu theo hudng hép thu hoi axit tot hon.

Lin (Cps)
| I N NI S O N N N N AU I N U N I N R N N R A AT N A . . .

2-Theta - Scale
Hinh 6. Phd nhiéu xa tia X cua mau vat liéu di hoat hoa
3.4. Nghién ctru anh huéng ciia kich thwéc hat dén téc do hip thu axit

Theo 1y thuyét, téc do hip thu phu thudc vao dién tich bé mat hip thu. Véi hat
kich thudc nho, dién tich bé mat cua tﬁng hép thu 16n dan dén tdc do hz?ip thu tang.
Tuy nhién, khi kich thudc hat nho s& dan dén tré luc dong khi ting, viéc nay gay
khé khin trong qua trinh hoat dong ciia dng trinh doc trén thuc dia. Do do, & day
trwée hét chung t61 xem xét anh hudng cua kich thude hat dén tré luc dong khi.

Can ctr vao cac két qua do, nhan thay rang kich thuéc mau cang nho thi tré luc
cang 16n, d6i voi ca truong hop chua lién két va da lién két voi dng trinh doc. D@
dang giai thich boi kich thudc hat nho thi thé tich khoang khong cang bé dan dén su
di chuyén kho khin cta dong khi qua cot vat liéu, tirc 13 trd lyc 16n. Pidu nay anh
hudng truc tiép dén két qua trinh sat chit doc trong khong khi. Tré lyc 16n khién
dong khi khong thé di qua dng hap thy, ké dén 1a dng trinh doc OTD - 36. Hon nira
diéu nay con gay kho khin cho viéc thao tac trinh sat chat doc ctia phan doi trinh sat
trong didu kién chién d4u thuc t& (chat doc that, sir dung khi tai d& phong). Nhém
nghién ctru da khao sat anh huéng cua kich thude hat va d6 day tang hap thu trong
dng hap thy hoi axit d&én tré luc dong khi ctiia dng hap thu. Két qua duogc cho trong
bang 5.
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Bang 5. Két qua do tro luc ctia dng hap thu axit

Dj day ting Tré lwe (kgf/cm?)
chat hap thu s R 3
(cm) Lan do 1 Lan do 2 Lan do 3 Trung binh
Kich thuoce hat 0,4 + 0,6 mm
1,0 0,15 0,17 0,16 0,16
1,5 0,19 0,17 0,18 0,18
2,0 0,19 0,21 0,23 0,21
Kich thwoc hat 0,3 ~ 0,4 mm
1,0 0,3 0,27 0,27 0,28
1,5 0,36 0,32 0,27 0,32
2,0 0,37 0,42 0,43 0,41

Theo tai liéu [4] d6i voi dng trinh doc OTD-36 trd luc dong khi véi luu luong
(3,0+£0,1) L/phut khong 16n hon 0,29 kgf/cmz. Dé thuén tién trong thao tac thuc dia,
va khong anh huong nhiu dén tré lyc dong khi khi két ndi 6ng hap thu hoi axit voi
6ng trinh doc, khi thiét ké ché tao éng hép thu hoi axit chiing t6i lya chon tré luc
dong khi & muc khong 16n hon 0,20 kg’f/cm2 (voi luu lugng (3,0£0,1) L/phat). Vi
vay, chung t6i lya chon vat li¢u hép thu hoi axit & khoang kich thuoc tir 0,4-0,6 mm,
c6 gia tri trd lyc trung binh (d6i v6i do day chat hp thu <1,5 cm) la thoa mén yéu
cau ki thuat dit ra (khong qué 0,20 kgf/em?).

Tiép d6 chung t6i tién hanh nghién ctru anh huéng cua do day ting hip thu
dén kha ning hap thu cua dng hap thu hoi axit & 2 mirc d6 day ting hip thy 1a 1,0
cm va 1,5 cm. Tir cac két qua nghién ctru trén ching t6i da lya chon dugc cac thong
s6 cho quy trinh ché tao chat hap thu hoi axit nhu sau: Thanh phan hdn hop la
Mg(OH), va Ca(OH), ty 1¢ 2:1 (Mgo,66Cao33(OH),); nhiét do hoat hoa ¢ 400°C; thoi
gian hoat hoa 1a 2 gio; kich thudc hat ting hap thu tir 0,4+0,6mm; dung luong hip
thy & 25°C dat 42,12% voi dong HCI duéi ap sut 200 mbar trong 34 gio; do day
tang hap thu 1a 1,0 cm.

3.5. Thir nghiém thyec té 6ng hip thu axit

Thir nghiém hoat dong cua éng hap thu hoi axit khi két ndi véi éng trinh doc
OTD-36 & ndng d6 yperit 2+3.10° mg/lit trén cac miu chit doc HD cong nghiép
(MOB-4.1, MOB 4.2, MOB 4.3) va mau HD do Trung tim Nhiét d6i Viét - Nga ché
tao tur nam 2013 (MOB 4.4) déu d3 co 1an hoi axit duoc thuc hién theo muc 2.4.3.
Céc thtr nghiém duogc tién hanh v&i cac miu chat doc HD khac nhau c6 va khong su
dung chat hip thu hoi axit. Két qua duoc cho trong bang 6.

34 Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 21, 12-2020



Nghién ctru khoa hoc céng nghé

Bang 6. Két qua thir nghiém kha | nang lam viéc cua dng hap thy axit
trén cac mau HD thuc té

Miu MOB-4.1 MOB-4.2 MOB-4.3 MOB-4.4

Ham luong, % [6] 79,05 53,98 40,88 96,54

Nong dd hoi axit
HCl, g/l [6] 150 624 770 32

Khong sir dung 6ng | Khong phat Khong phat Khong phat Co phat hién

hap thy axit hién hién hién nhung mau nhat
C6 st dung dng hdp | Cophathién | Cophathién | Co phat hién C6 phat hién
thy axit (mau dic trung) | (mau dic trung) |(mau dic trung)| (mau dic trung)

Hinh anh so sanh ¥
(6ng bén trai khong . i | W !. . p
“ahm .
st dung 6 6ng hap thu
axit, 6ng bén phai co * !_ .
sir dung ong hap thu n1 ’ ‘ g |
axit) |

Nong dé hoi axit gy nhidu cho dng trinh doc OTD-36 v&i ndng dd chat doc
yperit 2+3.10” mg/lit cho thiy néng d6 hoi axit ti thiéu gay nhiéu cho 6ng trinh
doc OTD-36 la 15,77 pg/l va voi nong d6 hoi axit dat 36,80 pg/l thi dng trinh doc
mat hoan toan kha nang chi thi [6]. Tu két qua trén co thé thay rang khi sir dung dng
hap thu hoi axit két ndi v6i dng trinh doc da loai bo dugc hoan toan hoi axit, khong
gay nhidu cho hoat dong tin cdy ctia dng trinh doc (mau cua ting hap thy 1a mau sim
chin rat dic trung). Con khi khong st dung 6ng hap thu hoi axit thi dng trinh doc
hoan toan mat kha niang hién thi do hoi axit gdy ra (mdu MOB-4.1, MOB 4.2 va
MOB 4.3). Bbi v6i mdu MOB-4.4 do Trung tdim Nhiét doi Viét - Nga ché tao tir
nam 2013, sau thoi gian bao quan ciing d bi phan huy tao hoi axit & murc 32 pg/l bat
dau gy nhiéu cho éng trinh doc (1am cho dng trinh ddc hién mau khong chinh xac).

4. KET LUAN

D3 tién hanh khao sat kha nang hép thu hoi axit cia cac mau vat liéu khac
nhau trén co s¢ cac oxit, hydroxit cua kim loai kiém va kiém tho, khao sat ché do va
diéu kién hoat hoa dé chon ra miu vat liéu c6 kha niang hap thu hoi axit tét nhét;
nghién ctru anh huong cua kich thude hat dén tro lyc dong khi khi che tao dng hap
thu hoi axit. Tir cac két qua nghién ctru di lua chon dugc cac thong sb cho quy trinh
ché tao chat hap thy hoi axit nhu sau: Thanh phan hon hop 1a Mg(OH), va Ca(OH),
ty 1€ 2:1 (Mgo,66Cao,33(OH),); nhiét d6 hoat hoa & 400°C; thoi gian hoat hoa 13 2 gid;
kich thude hat ting hap thy tir 0,4+0,6 mm; dung luong hap thu ¢ 25°C dat 42,12%
v6i dong HCI duéi ap suat 200 mbar trong 34 gid; do day tang hap thu 13 1,0 cm.

Ché tao dugc 6ng hap thu hoi axit trén day chuyén san xuat éng trinh doc
OTD-36 sir dung chat hap thu axit da tong hop. Két qua thtr nghiém cho thay khi st
dung 6ng hip thu hoi axit két ndi voi dng trinh doc da loai bo duge hoan toan hoi
axit, khong gdy nhiéu cho hoat dong tin cdy cta dng trinh doc (mau cia ting hap thu
12 mau sim chin rat dic trung).
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SUMMARY

STUDY ON MANUFACTURE OF ACID ABSORPTION TUBE USED TO
CONNECT WITH OTD-36 TEST STRIP FOR DETECTION
OF INDUSTRIAL HD TOXIC

Sulfur mustard, also known as Mustard gas, Yperite or HD agent is strong
cytotoxic and vesicant chemical warfare agent, causing chemical burns on the skin,
eyes and lungs. Common method to detect presence of this substance to use OTD-36
(IT-36) chemical indicator tubes. However, when acid vapor presents in impure HD
agent, OTD-36 can’t detect HD agent. In this paper, we present the results of
research on manufacturing acid absorption tube to connect with OTD-36 test strip
using in detection of industrial HD toxic.

Keywords: Yperit, sulfur mustard, acid absorptions.
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