Nghién ctru khoa hoc céng nghé
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1. PAT VAN PE

Ngay nay, thudc nd nhii twong (TNNT) da tré thanh loai thude nd céng nghiép
chi yéu duoc nhidu nude trén thé gidi sir dung dé thay thé cho cac loai thudc nd
cong nghiép cb dién nhd tinh vu viét nhu: an toan, kha ning chiu nudc cao, d& dang
co gidi hoa trong khau nap nd min, gia thanh ré va sach véi méi truong. Mot trong
nhitng huéng nghién ciru chinh thudc linh vyc nay 1a ché tao TNNT c6 dic trung
nang luong va on dinh cao hon c6 thé pha huy céac loai dat da co do ctig cao, dong
thoi c6 thoi gian st dung dai hon.

O nudc ta, nhu cu vé thude nd, dic biét 1a TNNT cong nghiép 1a rat 16n. Hang
nam, cac nha may trong nudc san xuit hang trim ngan tin thudc nd, hau nhu thay thé
hoan toan viéc nhap ngoai. TNNT chu yéu dugc san xuét tir cic thanh phan 1a chét
oxy hoa (cac mubi vo co ma chu yéu la amoni nitrat), nudc, dau nhién liéu, chat tao
nhil, chat tang nhay [10, 11]. Hién nay, TNNT thudng dugc san xuat tir hai hop phan
1a dung dich chét oxy hoa va sap phirc hop (SPH gém pha dau, chat nhii hoa...). Pa
c6 nhing cong trinh nghién ctru ché tao TNNT ning lugng cao st dung MgH, [3] va
b6t nhém [2] 1am phu gia ting nhay, tuy nhién chua c6 thong tin vé& d6 6n dinh ciing
nhu kha ning tng dung thuc té. Cac nghién ciru trong nude ché tao SPH ding trong
san xudt TNNT nham nang cao dic trung ning luong va 6n dinh ciia TNNT van con
rat han ché. Trong bai bao niy, nhom tac gia gidi thiéu mot sd két qua nghién ctru ché
tao SPH dung trong san xudt TNNT c6 hiéu ning va do 6n dinh cao, gop phan chu
dong ngudn nguyén liéu san xuét va nang cao chat luong TNNT.

2. THU'C NGHIEM
2.1. Héa chit va thiét bi thi nghiém
2.1.1. Héa chdt thi nghiém

Span-80 (ham lugng 98%, tri s6 axit < 5Smg KOH/g, Nhat Ban); parafin (nhiét
d6 nho giot 58+60°C, tri sd axit < 3mg KOH/g, diém chdp chay cdc hd > 220°C,
Viét Nam); vaselin (nhiét do nho giot 62+66°C, Trung Qudc); dau BS 150 (d6 nhot
d6 25+30 ¢St ¢ 40°C, diém chdp chay cde hd > 205°C); ammoni nitrat NH;NO5 (d6
tinh khiét > 99%, Viét Nam); natri nitrat NaNOs (d¢ tinh khiét > 99%, Trung Qudc);
natri nitrit NaNO, (d¢ tinh khiét > 99%, Trung Quéc); axit H3POy, etyl axetat,
isopropanol, methanol, n-hexan. Cac héa chit duoc str dung 13 hoa chit cong nghiép.
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2.1.2. Thiét bi, dung cu

Bép dién TC-15 nhiét do 50+200°C; may khudy co hing FD (Trung Quéc)
model 60-F2 c6 toc d6 quay 06000 vong/phut; cdc thuy tinh day tao nhii dung tich
300ml; binh 6n nhiét, cdc thuy tinh dung tich 100ml, 250ml, 500ml, thiét bi gia
nhiét SANYO 157L; can k¥ thuat; kinh hién vi quang hoc Model MBL2000-30W
(Puc); tu siy; nhiét ké; thiét bi do toc d6 nd TDV5-SH:06082013.

2.2. Phuwong phap nghién ctru

2.2.1. Phwong phdp ché tao SPH: SPH duoc tao ra bang cach gia nhiét & 90°C
va khudy céc thanh phan theo don pha ché dé thu duoc hé dong nhat (SPH). San phim
SPH duoc dong goi trong tui ni-16ng va chira trong thung cacton hoac bao PP.

2.2.2. Phwong phdp ché tao mdu TNNT: Can 147g NH4NO; (73,5%), 17¢
NaNO; (8,5%) va 23g nuée (11,5%) véi do chinh xac 102 g cho vao cde thiy tinh
chiu nhiét 250ml, tién hanh hoa tan hoan toan & nhiét d6 95°C trén bép cach thuy.
Pha dau dugc chuin bi bang cach can khoang 13g SPH (6,5%) cho vao coc thiy tinh
chuyén dung dung tich 300ml va gia nhiét dén 90°C. Tiép theo cho tir tir pha nudc
vao pha dau, dong thoi ting déu tdc do khudy 1én 1500 vong/phut va duy tri nhiét do
& 90°C trong khoang 5 phut. Sau d6 nhii twong duoc dé ngudi dén nhiét 46 55+60°C
thi tién hanh tron thém dung dich chét ting nhay va chat tao bot thu dugc TNNT.,

2.2.3. Phwong phdp xdc dinh d¢ bén nhii: D6 bén nhii hay con dugc goi la
thoi gian séng cua nhii twong duoc xac dinh theo chu ky nhiét [5]. TNNT san xuét
sau 24 gid dugc 14y mau dé thir nghiém chu ky nhiét. Mau TNNT dugc cho vao éng
thity tinh hinh tru c6 kich thudc 25 x 200mm dén 2/3 ng. Mdi chu ky nhiét duoc
bat ddu bang pha lanh ¢ nhiét do -18°C trong 24 gio, két thiic bang pha néng &
+60°C trong 24 gid. Nhii duoc cho 1a hong (chét) khi ¢ ddu hiéu tach 16p hodc cb
hién tuong két tinh cua cac mubi oxy hoa.

2.2.4. Phwong phdp do toc dp no trén thiét bi TDV5-SH:06082013 (Thuc
hién tai Nha mdy Z114/TCCNQP): Can khoang 200g TNNT, sau d6 nhdi vao éng
gidy dau duong kinh 32mm, dai 220mm, tai hai dau thoi thude c6 dui hai 16 nho
cach nhau 180mm dé ndi cap truyén vao thiét bi do téc d6 né6 TDV5-SH:06082013.
Tién hanh kich nd liéu nd bang kip dién s 8, ghi lai gia tri toc dd nd cua thude nd
trén thiét bi do.

2.2.5. Phwong phdap do swc nén tru chi (Thwc hién tai Nha mdy
Z114/TCCNQP): Can 50g TNNT véi do chinh x4c 107 g, sau d6 nhdi vao éng gidy
dau duong kinh 32mm, khéi thudc nd dwoc dat trén dau tru chi tiéu chuin
(32x60mm). Po chiéu cao cua tru tri bang thudc kep. Tién hanh kich nd liéu nd bang
kip dién sb 8, do lai chiéu cao cua tru tri sau khi nd tai 4 vi tri rdi tinh chiéu cao
trung binh cua tru tri, tor d6 xac dinh dugc strc nén tru chi cia TNNT.
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3. KET QUA VA THAO LUAN
3.1. Lwa chon cac thanh phéan ban dau cho SPH

Nhiéu cong nghé san xuat TNNT cong nghiép hién nay khong sir dung riéng 1é
cac thanh phan nhién liéu va chit nhii hoa ma st dung san pham dugc pha ché tir
chiing theo ty 18 thich hop duéi tén goi 1a SPH. Chét luong cua SPH dugc danh gia
théng qua chat lugng TNNT. Anh huong ciia SPH dén chit lugng TNNT duoc phan
anh thong qua anh huéng cta timg thanh phan nhién lidu va chat nhii hoa ciing nhu
ham lugng cua chung. Dua trén cac tai liéu tham khao [4+7, 9, 10], nhom tac gia lya
chon cac thanh phan dé san xuat SPH nhu trong bang 1.

Bang 1. Cac thanh phan dé san xuit SPH

TT Tén cac thanh phan Phin khdi lwong, %
1 | Span-80 15-30
2 | Vaselin (d4 bd sung 10% phu gia 6n dinh nhii) 15-40
3 | Parafin 30- 55
4 | Dau 5-25

Nhu véy, SPH (pha nhién liéu) duoc ché tao tir 4 thanh phén, trong d6 sir dung
span-80 1am chat tao nhii. Thanh phan vazelin da duoc b sung thém 10% phu gia
6n dinh nhii. Tiép theo, nhom tac gia da tién hanh nghién ciru tdi wu héa cac ty phan
cua cac thanh phﬁn da duogc lua chon.

3.2. Nghién ctru anh huéng ctia ham lwgng span-80 dén kha ning nhii hoa

Céc nhli dang nudc trong dau khong dugc 6n dinh vé mat nhiét dong, néu
khong st dung chét tao nhii thi cac thanh phan s& tach ra va két tinh. Cac chit tao
nhil dugc sir dung phd bién bao gdm xa phong 16ng, cac este cua axit khong no va
pentaerythritol, cac chit hoat dong bé mit cao phén tir va este cuia cac axit no (span-
80, polyisobutenyl succinic anhydride...), axit carboxylic hodc cac dan xuat amide
ctia n6, polymer va copolymer... [4, 8]. Nhom tac gia lya chon chét tao nhil 1a Span-
80 do c6 kha ning tao nhil tot va phd bién trén thi trudng. Viéc tdi uu hoa ty 1é cua
n6 trong hon hop 1a nhiém vu quan trong trong viéc san xuat SPH dé dam bao thudc

no c6 hi¢u nang va d6 on dinh cao.
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Pé nghién ctru anh huong cua ham luong span-80 dén qué trinh tao nhii trong
TNNT, nhom tac gia di tién hanh thay d6i ham luong span-80 trong don pha ché tao
SPH va quan sat kha nang tao nhii ché thiar TNNT. Két qua duoc trinh bay trong bang 2.

Bang 2. Anh hudng ham lugng span-80 dén kha niang nhii hoa

SPH

TT | (céc thanh phan tinh theo phan khéi lwong) Kha ning tao nhii

. khi tao TNNT

Span-80 | Parafin | Dau Vaselin
\'2! 10 40 15 25 Khong tao dugc nhil
Tao duogc nhii cham, nhii

V2 15 40 15 25 ta0 ra long
V3 17,5 40 15 25 Nhil tao ra long
V4 20 40 15 25 Tao nhii tot
V5 25 40 15 25 Tao nhil tét

Nhom tac gia da tién hanh ché thir TNNT sir dung SPH ¢6 cac thanh phan theo
mau V4 va sir dung SPH nhap khau tir Trung Quéc do Z114 cung cip lam mau ddi
chimg dé thir do bén nhii theo chu ky nhiét. Két qua thir nghiém duogc trinh bay
trong bang 3.

Bang 3. D6 bén nhil cia cac miu thude nd theo chu ky nhiét

5 3
Miusdpsi | 1 trong glem Do bén _
TT ~ . Ghi chua
dung Sau 24h | Sau72n | RO chuky
I | MAu déi ching | 1,11 1,11 3 Tach 16p ¢ cudi pha
nong chu ky 3
2 | MAusap V4 1,12 1,12 6 Téch 16p ¢ cudi pha
nong chu ky 6

Tir két qua bang 3 cho thay, ty trong ciia thudc nd khong thay doi sau 1 ngay
tao mau. Thudc nd str dung miu sap V4 c6 d6 bén nhii qua 6 chu ky, cao hon so véi
mau d6i chimg c6 d6 bén nhil qua 3 chu ky ¢ cung diéu kién. Qua d6 c6 thé danh gia
v6i ty 16 20 phan khdi lugng span-80 trong SPH cho kha nang tao nhii tét, thude nd
duogc ché tao co thoi gian luu gitt dai hon so voi mau ddi chung.
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3.3. Nghién ciru anh hwéng ciia ham lwong vaselin trong SPH dén chit
lwgng TNNT

Mic du hdn hop TNNT gom nhiéu pha khac nhau nhung can 1a mot thé thong
nhat d6i v&i phan tng nd. Vaselin c6 vai tro 1a chit tro cdu triic (giit cho cau triic cua
nhii 6n dinh sau khi tron phu gia tao bot khi), né ciing c6 kha ning hd trg tao nhil,
lam ting do bén cta nhil [6, 11]. V& mit 1y thuyét, ham luong vaselin cang ting
(tham chi vugt qua mirc t6i wu) thi chat lugng va d6 6n dinh ctia nhil ciing ting. Tuy
nhién day la thanh phan c6 gia thanh cao, vi vay yéu cau sir dung véi sé luong t6i
thiéu cho phép dé c6 duoc cac tinh chét can thiét ciia nhii. Khao sat anh huong cta
vaselin dugc trinh bay trong bang 4 dudi day.

Bang 4. Anh hudng ciia ham lugng vaselin dén qua trinh nhi héa

SPH

TT (cac thanh ph:‘in tinh theo phﬁn khéi lwgng) Ty tr(_);lg

Span-80 Vaselin Parafin Diu gem
Vo6 20 15 40 15 1.04
V7 20 20 40 15 1.06
V8 20 25 40 15 1.12
Vo9 20 30 40 15 1,13
V10 20 35 40 15 1,13

Khi tién hanh quan sét bot khi dudi kinh hién vi quang hoc & d6 phong dai 400
lan, TNNT tir cac mau V8, V9 va V10 co cac bot khi tron déu voi mat d6 day hon so
véi mau V6 va V7. Nhu vay ty phﬁn khéi lugng vaselin phu hop dugc lua chon
trong thanh phan SPH 14 25 phan khéi luong.

3.4. Anh huéng ciia ham lwgng parafin va dau nhién li¢u

Dau duoc sir dung 1am méi trudng phan tan trong TNNT, ¢6 thé st dung xéng,
toluene, benzen, xylene, dau diezel, m& béo, dau parafin, sap, axit béo, dau géc, dau
cong nghiép, dau mazut... [1]. O dy, nhom tac gia lya chon dau gdc SN 150 nho ¢6
d6 nhét cao gitip 6n dinh cac thanh phan trong thudc nd va ting do nhdt cia thude
nd ciing nhu gia thanh thap va dé mua.

Diu va parafin 1a cic san pham diu moé c6 ban chat hoa hoc tuong dong do do
nhém tac gia lya chon khao sat cing lic. Két qua khao sat dugc trinh bay duge trinh
bay trong bang 5.
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Bang 5. Anh hudng ciia ham lugng parafin va dau nhién liéu dén chat lwong TNNT

SPH

TT (céc thanh phin tinh theo % khéi lwgng) Ty trong

Span-80 Parafin Diu Vaselin gem
Vil 20 30 25 25 1.22
V12 20 35 20 25 1.16
V13 20 40 15 25 L.12
V14 20 45 10 25 i
V15 20 50 5 25 0.97

Tir bang 5 thdy rang, khi ting ham luong dau nhién liéu (dau dang 16ng) va
giam ham lugng parafin tuong tng thi ty trong ctia TNNT ting 1én. Sir dung miu
SPH V15cho TNNT c6 ty trong thap (0,97 g/em?), cdu trac xdp va khong én dinh.
Pbi voi miu SPH V11 va V12 cho thube nd o ty trong cao hon (twong tng 1a 1,22
va 1,16), tuy van trong giéi han nhung mat do bot khi thap va khong déu.

Nhu vay SPH véi cic thanh phan va ty phan céc thanh phan nhu mau V13,
V14 duoc nhom tac gia lya chon.

3.5. Thir nghiém cac dic tinh nd cia TNNT

Nhom tac gia di tién hanh tinh toan 1y thuyét du doan cac thong s nd cia
TNNT duoc san xuit (muc 2.2.2), st dung SPH theo don V13 (ky hiéu 1a SVN-01)
[1]. Két qua kiém tra cac chi tiéu k¥ thuat cia TNNT sau khi san xuét va sau 7 thang
theo dbi cing nhu két qua tinh toan 1y thuyét duoc dua ra trong bang 6.

Bang 6. Dic tinh n6 cia TNNT st dung sap SVN-01

Cac dic trung nang lugng Két qua

Thuoc no sau khi san xuat

Toc d6 nd, m/s 5818
Strc nén try chi, mm 19,5
Cu ly nd lay, cm 5

Thudc nd trong qua trinh theo déi (7 thang)
Sau thoi gian, thang 1 2 3 4 5 6 7
Téc d6 nd, m/s 5517 | 5465 | 5667 | 5544 | 5426 | 5802 522
Cu ly nd lay, cm 6 5 — — 4 4 4
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Cic thong s6 tinh toan Iy thuyét

Can bang oxy, % -3,75
Téc d6 nd 1y tuong, m/s 6136
il;l};g tich riéng san pham no, 934.8
Nhiét do trén mat séng no, K 1989
Ap suét trén mit song n6, GPa 9,8

Nhu vy dic trung niang lugng n6 ciia TNNT sir dung sap SVN-01 ¢ mirc cao.
Téc d6 nd twong duong va cao hon so véi khi bo sung vao TNNT dén 10% ham
luong bot nhom (6 mirc khoang trén 5000 m/s) trong truong hop str dung sap phirc
hop thong thuong [2].

4. KET LUAN

Pi xay dung dugc don ché tao SPH goém cac thanh phan dung trong san xudt
TNNT néng cao dic trung nang luong va on dinh ciia TNNT. Sap phtic hop SVN-01
gom cac thanh phan span-80 (20%), paraffin (40+45%), vaselin c6 bo sung phu gia
6n dinh nhii (25%) va dau (10+15%) san xuat duoc TNNT c6 dic trung ning lugng
nhu toc dd nd, strc nén tru chi, cu ly nd lay & muc cao. Do 6n dinh cua thube nd dat
dugc dén 6 chu ky nhiét so véi mau ddi ching 13 3 chu ky nhiét.
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SUMMARY

STUDYING ON COMPOUND WAX USED IN THE MANUFACTURE
OF EMULSION EXPLOSIVES

Compound wax is an important component which plays role as fuel phase,
emulsifier in the manufacture of emulsion explosives. In this article, we reported the
results of studying on the effects of the content of span-80, paraffin, mineral oil in
the compound wax to its emulsifying ability, density and porosity of emulsion
explosives. Emulsify explosive produced on the compound wax SVN-01 (20% span-
80, 40% paraffin, 25% vaselin and 15% mineral oil) was characterized as high
explosive velocity, compressible degree of the lead cylinder. The stability of the
explosive in 6 thermal cycles (24 hours at -18°C and 24 hours at +60°C) compared
to the control sample of 3 thermal cycles.

Keywords: Compound wax, emulsion explosives, high-power emulsion explosives.
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