Nghién ctru khoa hoc c6ng nghé

NGHIEN Cl’U ANH HUONG CUA CAC YEU TO PEN
PO NHOT XENLULO BONG TINH CHE THUY PHAN
DUNG DPE PIEU CHE NITROXENLULO SO 1 VA SO 2

NGUYEN VAN TiNH . NGUYEN VAN TUAN ", NGUYEN DUY QUAN @

1. PAT VAN PE

O nudc ta hién nay, nguyén liéu chinh 1a xenlulo béng, xenlulo gb dung dé san
xudt thudc phong (TP) déu phai nhap ngoai: xenlulo bong tinh ché dung dé ché tao
TP balistit dwoc nhap khau tir Trung Quéc (TQ), Uzebekistan, Pakistan, con xenlulo
g6 dung dé ché tao TP pirocxilin dugc nhap khau tir Canada va My. Dé giam phu
thudc vao nhap khau, dd c6 mot sé nghién ctru bude dau st dung xenlulo bong va gd
trong nudc dé ché tao nitroxenlulo (NC) [1, 3, 4].

Muc dich ndi dung cta bai bao la nghién ctru qua trinh thiy phan xenlulo bong
tinh ché thay thé xenlulo gd dé st dung diéu ché NC s6 1 (NC-1) va NC s6 2 (NC-2)
dung cho ché tao TP pirocxilin. Trong d6, dé dap tng yéu cau cta cong nghé san
xudt va ning cao chat lugng NC, nhom tac gia da tién hanh thiry phan xenlulo bong
tinh ché trong méi truong axit yéu véi muc dich lam giam do nhét xenlulo trude khi
nitro hoa dé giam thoi gian ndu an dinh NC va ting mirc do dong nhat caa NC. Day
1a van dé ma viéc stir dung xenlulo bong thong thudng dé didu ché NC-1 va NC-2
gip phai va nhat thiét phai xtr 1y [11, 12].

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. P6i twong nghién ciru

Xenlulo bong tinh ché ciia TQ va Pakistan c6 cac dic trung k§ thuat duoc néu
trong bang 1. Nghién ctru qua trinh thity phan xenlulo bong va diéu ché NC-1 va
NC-2 dép mg yéu cau ky thuat [5, 6, 7] diung dé ché tao TP pirocxilin.

Bang 1. Chi tiéu k¥ thuat cua bong tinh ché TQ va Pakistan

Béng tinh ché Yéu ciu
TT Chi tiéu k¥ thuat A
10 Pakistan ky thuat
1 | Ham lugng o-xenlulo, % 98,23 97,18 >95,0
2 | Do hut nude, g/15g mau 142,0 135,0 >110
3 | D¢ nhot, cP 27,25 30,27 10 + 40
4 |Ham luong tro, % 0,12 0,23 <0,5
5 |Céan khong tan trong H,SO4 0,11 0,14 <0,5
6 |Ham luong 4m, % 7,71 7,45 <10,0

Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 10, 06 - 2016 11



Nghién ctru khoa hoc cng nghé

2.2. Phuong phap nghién ctru

Phuong phap thily phin xenlulo bong tinh ché duoc tién hanh trong méi trudng
axit sunfuric loang (1,5+0,3)%, modun 30, nhiét do 60+100°C, thoi gian 20+140 phut.
Xenlulo dugc rira bang nuéc dén méi truong trung tinh va siy kho ¢ nhiét do
90+110°C, sau d6 xac dinh cac chi tiéu ky thuat dé nitro héa tao NC [11, 12].

Qua trinh diéu ché NC tur xenlulo bong tinh ché thuy phan duoc tién hanh bang
phuong phap nitro hoa trong hon hop axit sunfuric, nitric Va nuoc (ty 1€ khoi luong
H,S0,4:HNOj; nam trong khoang 2/1 + 3/1) va phuong phap nau 6n dinh NC trong méoi

trudng axit va kiém [6, 7, 8]. Str dung phwong phap kiém tra, xac dinh cac chi tiéu k§
thuat ctia xenlulo va NC theo tai li€u [6, 8].

2.3. Dung cu va héa chit thi nghiém
- Dung cu thi nghiém: Nhiét luong chay dugc do trén thiét bi Parr 6200 (M¥).

- Héa chit thi nghig¢m: Hon hop melanzo, axit H,SO4 95+98%, axit HNO;
65+68% va Na,COs tinh thé.

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Anh huéng ciia nhiét d thiy phan bong

Trong qua trinh nghién ctru anh hudng cia nhiét do thuy phan, da tién hanh
khao sat trong khoang nhiét do tir 50+-100°C va c¢d dinh thoi gian 1 60 phut, nong do
H,S04 1,5%, modun 30. Két qua xac dinh mot sé chi tiéu k¥ thuat ctia xenlulo bong
TQ va Pakistan sau khi thuy phan dugc trinh bay trong bang 2 va hinh 1.

Bang 2. Anh hudng ciia nhiét d6 thuy phan dén chi tiéu ky thuat ctia xenlulo bong

Chi tiéu Ban Nhiét @9 thity phan, °C
k§ thuit diu | 59 60 70 80 90 100
Xenlulo bong TQ

TT

1 | a-xenlulo, % | 98,23 | 98,37 | 98,45 | 98,47 | 98,29 | 98,28 | 98,34

2 | b6 hat nuoc,
g/15¢g

3 | Donhét,cP | 27,25 | 21,57 | 17,42 | 14,25 | 11,76 | 9,16 8,42

142,0 | 145,0 | 146,0 | 143,0 | 144,0 | 145,0 | 144,0

Xenlulo bong Pakistan

1 | o-xenlulo, % | 97,18 | 97,48 | 97,45 | 97,52 | 97,38 | 97,46 | 97,51

2 | Bo hit nudec,
g/15¢g

3 | Donhét,cP | 30,27 | 2542 | 20,25 | 16,43 | 13,55 | 11,03 | 9,56

135,0 | 138,0 | 139,0 | 137,0 | 139,0 | 139,0 | 138,0
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Hinh 1. Sy phu thudc d6 nhét ctia xenlulo vao nhiét @6 thuy phan

Két qua dit liéu trong bang 2 va hinh 1 cho thay, chi c6 chi tiéu k¥ thuat vé do
nhot 1a thay doi nhiéu, con céac chi tiéu khac hau nhu khong thay ddi hodc thay doi
rat it. Khi nhiét do thity phan tang tir 50°C dén 100°C thi d6 nhét cua xenlulo bong
TQ giam tir 21,57 cP xudng con 8,42 cP, con cia xenlulo bong Pakistan giam tir
25,42 cP xubng 9,56 cP.

Nhu vay, nhiét d6 cang tang thi d6 nhét cang giam. Diéu nay ching to rang
trong qua trinh thity phan mic do polime hoa giam dan; c6 thé cac polime co6 mirc
d6 polime héa cao (khdi lwong phan tir 16n) bi ngit mach cac thanh phan c6 muc do
polime hoa nho hon (khdi lugng phan tir thap hon) va xenlulo s& dong déu hon vé
mat khéi lugng phén tu.

3.2. Anh hudng ciia thoi gian thiiy phan

Dé nghién ciru anh hudng cua thoi gian thuy phan dén dic trung do nhét cua
xenlulo bong, c6 dinh ndng d6 H,SO, 1,5%, nhiét d6 60°C, modun 30 va thoi gian tir
20+140 phat. Két qua trong bang 3 va hinh 2 cho thiy, téc do thiy phan duoc dic
trung theo sy giam d6 nhdt ciia xenlulo. Sy giam d6 nhdt xay ra nhanh nhét & giai
doan dau cua qué trinh thuy phéan (20 phat dau): d6 nhét ciia xenlulo béng TQ d6 nhot
giam tir 27,25 cP xubng con 19,67 cP, cua xenlulo bong Pakistan giam tir 30,27 cP
xudng con 21,14 cP.

Khi thoi gian thuy phan ting, toc do giam do nhdt giam dan Nguyén nhén 1a ¢
giai doan dau cua qua trinh thily phan, tac nhan phan (mg chi yéu tan cong vao cac
vi trf lién két ¢ yeu > trong mach dai phén tr xenlulo va phan v dinh hinh nén qua
trinh nay xay ra nhanh, con lai giai doan sau, qua trinh dut cac lién két gluco chi xay
ra & dai phan tir xenlulo phan bé trén bé mit cua ciu trac tinh thé (phan dinh hinh)
v6i toc 46 cham hon dang ké. Khi thoi gian thity phan tiép tuc ting Ién thi gia tri do
nhét s& gan nhu dat gia tri khong doi va gia tri nay dugce goi 1a do nhot gidi han
(mirc d6 polime hoa gidi han). Trén co s& két qua nghién ciru va tai liéu tham khao
[11, 12], nhom tac gia dé lya chon thoi gian thuy phan la 60 phut dé khao sat cac
phan tiép theo.
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Bang 3. Sy phu thudc dd nhot cua

xenlulo bong vao thoi gian thuy phan

Thoi D0 nhét cua
TT | gian, xenlulo bong, cP

phut 70 Pakistan
1 0 27,25 30,27
2 20 19,67 21,14
3 40 18,36 20,76
4 60 17,42 20,25
5 80 17,12 19,12
6 100 16,87 18,76
7 120 16,42 18,45
8 140 16,18 18,21

PO nhét, cP

Hinh 2. Anh huéng cta thoi gian thiy

phén dén d6 nhét cua xenlulo bong
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3.3. Anh huwéng ciia nong dp axit sunfuric

. Dé nghién ctru anh huong ctia ndng do axit sunfuric, tién hanh thuy phan & cac
nong do khac nhau 1a 0,5%; 1,0%; 1,5%; 2,0%; 2,5%; 3,0%, thoi gian 60 phut, nhiét

Hinh 3. Sy phu thudc cua
dd nhot xenlulo bong vao
nong d¢ axit sunfuric
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Két qua phan tich do nhét (hinh 3) cho thiy, ndng dé axit cang ting thi do
nhét ctia xenlulo cang giam: O ndng d6 0,5% d6 nhot giam khong dang ké, khi ting
nong do dén 3,0% thi d6 nhdt cua xenlulo béng TQ giam con 7,75 ¢P; cta Pakistan
14 8,82 cP. Néu tiép tuc ting ndng do axit sunfuric 1én cao thi qua trinh thiiy phan s&
xay ra hoan toan va san pham cudi cung s& 1a gluco [10].
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Dé qua trinh thity phan x4y ra trong diéu kién “mém” nhat va thuan loi cho qua
trinh diéu ché NC, nhém tac ~gia lya chon ndng do axit sunfuric dé nghién ciru 1a
(1,5+0,3)% [10, 11, 12]. bé t01 uu dugc cac thong sb ‘thuy phén xenlulo bong (nhiét
do, thoi gian, ndng do axit) can phai t1en hanh diéu ché NC-1, NC-2 dat dugc yéu cau
k¥ thuat, tir 6 s& lya chon dwoc théng sb thuy phan phu hop cho tung loai NC.

3.4. Nghién ctru diéu ché NC-1 va NC-2 tir thity phan xenlulo bong

Két qua nghién ctru sy anh hudng cua nhiét do thuy phan xenlulo bong dén
cac dac trung co ban cua NC-1 va NC-2 dugc trinh bay trong bang 4.

Bang 4. Anh hudng cua nhiét do thuy phan 1én céc chi tiéu k§ thuat cuia NC

Xenlulo Cac chi tiéu k¥ thuat ciia NC
N}net df') D6 nhét, | Him lugng nito, % | DO nhét, D,Q an ?mh Ghi chu
TT | thuy phan P it INO/ R 6 1327°C,
oc c (oxit nito, m g) mINO/g
) 13,25 | (211,60) 10,36 2,29 NC-1
1 | Bandau 27,25
12,25 | (195,63) 6,74 1,68 NC-2
o 13,27 | (211,92) 491 2,15 NC-1
2 100°C 8,42
12,21 | (194,99) 2,17 1,57 NC-2
o 13,29 | (212,24) 5,34 2,13 NC-1
3 90°C 9,16
12,35 | (197,23) 2,97 1,54 NC-2
o 13,29 | (212,24) 6,32 2,12 NC-1
4 80°C 11,76
12,10 | (193,24) 3,52 1,52 NC-2
. 13,30 | (212,40) 7,71 1,95 NC-1
5 70°C 14,25
12,28 | (196,11) 4,94 1,41 NC-2
o 13,31 | (212,56) 9,50 1,85 NC-1
6 60°C 17,42
12,32 | (196,75) 6,23 1,42 NC-2
o 13,29 | (212,24) 9,75 2,02 NC-1
7 50°C 21,57
12,24 | (195,47) 6,32 1,47 NC-2

Dir lidu trong bang 4 cho thay, d6i véi NC diéu ché tir xenlulo bong tinh ché
thily phén ¢ cac nhiét d6 khac nhau c6 ham luong nito trong NC khong thay d6i nhiéu
va déu ndm trong giéi han yéu cau k¥ thuat ding dé diéu ché TP: d6i v6i NC-1 ¢6
ham lugng nito tir 13,25+13,31%, NC-2 c6 ham lugng nito tur 12,10+12,40%.

Viéc thay dbi nhiét do thiy phan tir 50+100°C cho thiy, d6i véi NC-1 co do
nhot thay doi 16n, tir 9,75°E dén 4,91°E; d6i v6i NC-2 thay doi tir 7,42°F dén 2,17°E.
Tuy nhién, dé diéu ché duoc NC-1 va NC-2 dép tmg duoc cac yéu cau k§ thuat thi chi
c6 mau xenlulo thiy phan & nhiét do tir 50+70°C 1a pht hop nhét vi co sy cin bang
gitra d§ nhét va do an dinh.
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NC diéu ché dugc tir bong thity phan sau khi nghién déu dat cac yéu cau k¥
thudt vé do tan trong con - ete ddi véi NC-1 tir 4,0+8,5%, NC-2 tir 98,0+99,5%, do
nghién dat < 90ml, do kiém 0,03%. Tong thoi gian ndu an dinh NC diéu ché tir
xenlulo thuy phén 1a 45 gio d6i voi NC-1, 27 gid dbi v6i NC-2; so véi thoi gian an
dinh NC-1 diéu ché tir xenlulo khong thity phan 13 60 gio, 30 gio ddi voi NC-2 [2] da
rat ngdn duge 15 gio dbi véi NC-1 va 3 gio ddi voi NC-2. Ngoai ra, thoi gian nghién
ctia NC diéu ché tir xenlulo thuy phan ciing rat ngan tir 1+2 gio [2].

3.5. Két qua phan tich danh gia do dong nhat cia NC

Nhim danh gia mtrc d6 dong nhét ciia NC vé khéi lugng phan tir, nhom tac gia
da tién hanh phan tich 05 mau NC duoc diéu ché tir xenlulo tinh ché va xenlulo thity
phan & ché do nhiét d6 khac nhau. Cac mau NC duoc hoa tan vao dung moi axeton
voi néng do lan luot 1a 0,05 g/cm3; 0,1 g/cm3; 0,15 g/cm3 va 0,2 g/cm3 0 nhiét do
21°C, sau d6 tién hanh do d6 nhét cua timg dung dich trén nhét ké mao quan. Mirc
d6 dong nhét theo phan bd khoéi luorng phan tu ciia NC dugc danh gia theo gia tri goc
nghiéng (tga) ctia duong thang biéu dién sy phu thudc cta do nhét riéng vao nong
d6 dung dich NC trong axeton. Két qua dugc thé hién trén bang 5 va hinh 4.

Béng 5. Gia tri goc nghiéng (tga) va muc do polime hoa trung binh

. Mirc do polime
TT Dang nitroxenlulo tga héa trung binh
1 |NC-1 diéu ché tir xenlulo bong Pakistan 1,486 373
2 [NC-1 diéu ché tir xenlulo bong TQ 0,908 358
3 |NC-1 diéu ché tir xenlulo bong TQ thily phan & 80°C | 0,144 330
4 |NC-1 diéu ché tir xenlulo bong TQ thity phan & 70°C | 0,120 324
5 |NC-I diéu ché tir xenlulo bong TQ thuy phan ¢ 60°C | 0,164 318
n/c ~ \ ’
: 1 1 - Mau NC diéu ché tir xenlulo bong
; / 2 Pakistan;
/-% 2 - Miu NC diéu ché tir xenlulo bong TQ:
- 3 - Mau NC diéu ché tir xenlulo béng TQ
. \ thily phan & 80°C;
== = & ¥4 x A £ "
. - v * 5 4 - Mau NC diéu ché tir xenlulo bong TQ
thiy phan & 70°C;
' 5 - Méu NC diéu ché tir xenlulo bong TQ
o thity phan ¢ 60°C.
C, g/100cm?

Hinh 4. Sy phu thudc do nhét riéng vao néng do cua NC trong axeton
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Céc dir liéu cho thay, d6i véi NC diéu ché tir xenlulo bong tinh ché thiy phan
¢ cac nhiét do 60 C, 70°C, 80°C ¢6 goc nghiéng tga (46 déc) 1an luot 14 0,164; 0,12;
0,144 (duong s6 3, 4, 5), con ddi v6i NC diéu ché tir xenlulo bong la 1,486 va 0,908
(duong s6 1, 2). Nhu vay, goc nghiéng tga cua duong thang biéu dién mau NC diéu
ché tir xenlulo bong thuy phin & cac nhiét do khac nhau luén nhoé hon. Két qua nay
chung to muc do df)ng nhat vé khéi luong phan tur cua NC diéu ché tir xenlulo bong
thity phan cao hon, diéu nay c6 anh huong tot dén tinh nang co6ng ngh¢ khi ché tao
TP, dic biét 1 qua trinh nén ép dinh hinh nguyén t6 TP va tinh 6n dinh cta san
pham trong qua trinh bao quan lau dai.

4. KET LUAN

Céc két qua nghién ctru di dua ra cach nhin va giai phap méi vé nguyén liéu
ding dé diéu ché NC-1 va NC-2 trong san xuat TP pirocxilin, d6 1a sir dung xenlulo
bong thily phan trong méi truong axit lodng 1am nguyén liéu dé lam giam do nhét
cua xenlulo trudc khi nitro hoa, lam tang dugc do déng nhét ciia NC diéu ché duge
va rat ngin duogc thoi gian nau an dinh va nghién. Nhu vay, c6 thé sir dung xenlulo
bong tinh ché 1am nguyén lidu dé diéu ché NC-1 va NC-2.
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SUMMARY

STUDY ON THE EFFECTS OF SOME FACTORS ON THE HYDROLYTIC

PROCESS OF REFINED CELLULOSE COTTON USED TO PREPARE

NITROCELLULOSE No.1 AND No.2

The article presents the research results of the effects of some factors on the

hydrolytic process of refined cellulose cotton utilized in preparing nitrocellulose

No.1 and No.2 for manufacturing single-based propellant. The experimental results

indicate that the hydrolysis of refined cellulose cotton in dilute acid solution can

reduce the viscosity of the cellulose and the cotton can be used as a raw material to

produce nitrocellulose No.1 and No.2 with a high level of uniformity.

Tir khéa: Xenlulo, nitroxenlulo, thity phan, thuéc phong.
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