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TOM TAT

TADBIW la nguyén liéu dwoc sit dung dé tong hop thuéc né CL-20 (phu gia ndng lwong quan
trong trong nhién liéu tén lira rdan hon hop). Bai bdo nay trinh bay qud trinh tong hop TADBIW
qua hai budc: 1- Tong hop hexabenzyl-hexaazaisowurtzitan (HBIW) tir glyoxal va benzylamin;
bude 2- Tong hop TADBIW tir HBIW bang phan vmg axetyl héa sir dung xiic tdc Pd(OH),IC, Ha.
Cdu triic ciia TADBIW da dwoc nghién ciru bang cac ky thudt phé FT-IR, tHNMR, EDX. Mot s6
yéu té anh hwéng dén hiéu sudt ciia qud trinh tong hop da dwoc danh gid. Két qua thwe nghiém
cho thdy véi xic tac sir dung la Pd(OH)o/C (10% Pd), méi truong Ha dp sudt khi quyén, etyl
axetat lam dung méi, thoi gian phan iing 20 gio, hiéu suat phan ieng dat 31,8%.

Tw khoa: CL-20; TADBIW; Hexaazaisowurtzitan.
1. MO PAU

Céc chét don nang luong trong nhién liéu tén lira rin hon hop (NLTLRHH) 1a nhiing chit c6
entanpy tao thanh cao, ching duoc dua vao nhién lidu dé thay thé mot phan chét oxi hoa nham
lam ting xung lugng riéng. Ching thuong 1a cac chat dang tinh thé véi do phan tan khac nhau,
ham lwong cua chung trong NLTLRHH khoang 20+30% tong thanh phan cac cdu tir [2]. Mot sb
chat don ning luong dugc sir dung pho bién nhét hién nay van 1a hexogen (RDX) va octogen
(HMX). Tuy nhlen nhiing nam géan day CL-20 lai dang dugc quan tam hon ca, do n6 c6 nhiing
uu diém 16n vé dic trung 1y-hoa va ning luong [3]. Nhiéu qudc gia ciing dd va dang nghlen clru,
tong hgp CL-20 tng dung trong nhién lidu tén lira chién luoc, bé phong khong gian va dau dan
sat thuong cao cho vii khi thong minh va hang nhe, chang han nhu: tén lira din dudng chinh xéac
va bom dan dudng bang laser [6]. Qué trinh tong hgp CL-20 dién ra theo nhiéu giai doan: Giai
doan 1: Xay dung céu trac 16ng HBIW; Giai doan 2: axetyl hoa HBIW béng céc tac nhan, dung
moi khac nhau dé thu duoc 2,6,8,12-tetraaxetyl-4,10-formyl-2,4,6,8,10,12-hexaazaisowurtzitan
(TADFIW) hoac TADBIW; Giai doan 3: axetyl hda TADBIW thu duoc 2,6,8,12-tetraaxetyl-
4,10-diamin-2,4,6,8,10,12-hexaazaisowurtzitan (TADAIW); Giai doan 4: nitro h6a TADAIW
tao ra CL-20.

Qua trinh nitro héa truc tiép HBIW thanh CL-20 khong thé thuc hién duoc vi xdy ra qua trinh
nitro hoa canh tranh cac vong phenyl thuin lgi hon so vé&i qua trinh nitro héa HBIW [6]. Do vay
doi hoi phai khir benzyl bing cac tic nhin xuc tac trude khi thuc hién qua trinh nitro hoa.
TADFIW c6 thé duge nitro hoa bang hdn hop axit HNOs va H,SO, dé tao thanh CL-20, tuy
nhién sy hinh thanh cac tap chat formyl hoa, hiéu suat thap va viéc st dung axit formic gay doc
hai, an mon thiét bi 1a nhuoc diém cua phuong phap nay [7]. Mot s6 nudc nhu My, Trung Qubc,
An D4,... ciing di st dung phuong phap tong hop CL-20 tir cac budc trén, can cir vao didu kién
trong nudc, nhom tac gia da lwa chon phuong 4n téng hop TADBIW lam nguyén liéu cho téng
hop CL-20.
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Bai bdo dua ra két qua khao sat mot s6 yéu td anh hudng t6i qua trinh tong hgp TADBIW tir
HBIW bang phan ung axetyl hoa trong cac dung moi, thoi gian, nhiét d¢ khac nhau, st dung hé
xuc tac Pd(OH)./C va H; vai tac nhan phan (mg la anhydrit axetic.

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

- Tong hop HBIW tir glyoxal va benzylamin, sir dung HBIW dé tong hop TADBIW bing
phan ng axetyl hoa vai tac nhan phan ng 1a anhydrit axetic va xuc tac Pd(OH)./C, Ha.

- Kiérn tra nhiét d6 néng chay, phén tich cdu trac va khao sat mot s yéu t6 anh hudng t6i
hiéu suat tong hop TADBIW tir HBIW.

2.2. Hoa chit - thiét bi, dung cu

Hoa chat duge sir dung trong nghién ciru g6m hoa chat cho tong hop va phan tich cua héng
Merck (Puc) va Mackin (Trung Quoc): Glyoxal, benzylamin, xuc tac Pd(OH)./C (10% Pd),
anhydrit axetic, axetonitril, etanol, etyl axetat, diclometan, cloroform, aceton, khi H, (diéu ché
bang phuong phap dién phan dung dich KOH).

Thiét bi’, dung cu: binh cu 3 ¢6 250 ml; may khuéy tr; gné}{ khqu dia IK; ta séy; bom chan
khong; thiet bi cd quay chan khong RVO 400SD (Puc); bé dieu nhi¢t JSRC-13; can phan tich;
b6 dung cu dién phan nudce, thiét bi sjéu am Sonic. Cac thiét bi dung trong phan tich danh gia cau
truc vat liéu: EDX, FT-IR, NMR, thiét bi do nhiét 6 ndng chay IA 9100 (Anh).

2.3. Phuwong phap nghién ciru
2.3.1. Tong hop HBIW tir glyoxal va benzylamin

Benzylamin (0,184 mol, 19,7 g), axit xitric (5% mol ddi voi glyoxal), axetonitril (160 ml) va
nude (16 ml) duoc cho vao cde thity tinh 250 ml. Hon hop phéan tng duoc khudy & nhiét do phong
va thém tung giot glyoxal (dung dich nudc 40%; 0,08 mol; 11,6 g) trong khoang thoi gian 15 phut.
Sau d6, hdn hop phan timg duoc dit vao dau do dang simg ctia may siéu am trong thoi gian 15 phat
(bién do dao dong 40%, nang lugng 45.000 J). Chat rén két tua thu dugc (14,53 g), bang cach loc
bang phéu loc va rira 2 dn 3 1an bang etanol lanh va dugc sdy kho trong thoi gian 5 gid' & nhiét do
70 °C hiéu suét ctia phan tmg tong hop HBIW tir glyoxal va benzylamin c6 thé dat t6i 76%. Dé dat
duoc do tinh khiét cao, san phém c6 thé duge tinh té bﬁng cach két tinh lai tur etyl axetat. Cac diéu
kién phan tmg tong hop HBIW tir glyoxal va benzylamin dugc nhom tac gia thyc hién theo két qua
d3 dugc cong bo cuia Sahar va cac cong su [8].

2.3.2. Téng hop TADBIW tir HBIW

HBIW (di duoc két tinh lai tir etyl axetat) dugc hoa tan hoan toan trong dung méi cing tac
nhan phan tmg (anhydrit axetic), xiic tic Pd(OH),/C trong binh ciu 3 ¢b 250 ml (1 ¢6 16n lip
canh khudy, 1 ¢6 nho ldp dau suc khi Ha, ¢d con lai ldp khoa diéu tiét khi Hz xa ra ngoai). Hon
hop phan mg dugc 1am lanh t&i nhiét do phan tmg, nbi day cip khi Hy tir hé thdng dién phan
dung dich KOH, hut chan khong dén ap suat 5 kPa, lam kin hé théng va bat dau cip khi Hz vao
binh phan mg sau cho khi cip vao duoc ndi voi dau suc khi (d4u suc khi duoc cam ngip vao
dung dich phan tng). Sau khi 4p suét khi trong binh phan tmg can bang véi ap suét ctia binh dién
phan thi tién hanh m¢ diéu tiét khi H, x4 ra ngoai dé dam bao khi Hy tir binh dién phan luén luon
duoc suc vao dung dich phan tmg. Hon hop sau phan g dugc loc tach dé loai bo xtic tac va rira
bang cloroform sdi dé rira hoan toan san pham bam trén bé mit xic tac. Dich loc sau d6 dugc co
quay chan khong ¢ nhiét d6 35+37 °C cho t6i khi hét dung méi. Hon hop sau ¢6 quay chén
khong dugc rua nhiéu lan bang nudc cat lanh thu dugc dang gom mau tring, tién hanh rua lai
bang mot lugng nhé axeton dé loai bo phan HBIW chua phan tmg hét va lwong nho san pham
phan hay trong qua trinh phan tng. Sdy kho, két tinh lai bang cach nghién trong axetonitril dé
thu dugc TADBIW dang tinh khiét.
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2.3.3. Tinh todn hiéu sudt phan vmg
a. Hiéu suat phan tng tong hop HBIW

Vi sb mol cua benzylamin duoc chuan bi du so vdi glyoxal phuong trinh phan tng (1), do
vay, hiéu suat tong hop HBIW dugc tinh theo s6 mol cta glyoxal. Theo phuong trinh (1) thi s0
mol cta HBIW tao thanh la: nueiw=1/3ngiyoxa=0,027 mol.

Khéi lugng HBIW tao thanh theo ptpu: m=nusw*Mueiw=0,027*7080=19,12 g.
Khdi lwong HBIW thu dugc thuc té 1a: 14,53 g.
Tir d6, tinh toan dugc hiéu suat phan ing 1a H (%) = (14,53/19,12)*100 = 76%.

NH27CH2 Bn— N\ /N—Bn
H Bn—N

H o s > { “N—Bn
~ -
c—C Siéu am + 6H,0 (1)
6 + 3&‘) Il xitric / \
Bn—N N—Bn
Bn=Benzyl

b. Hiéu suat phan mg tong hgp TADBIW

Theo Anthony [4], dé dam bao nong do tac nhan axetyl hoa thi s6 mol ciia anhydrit axetic
phai Naaxetic=30NHew, do d6 hiéu suat phan ng tinh theo s6 mol cia HBIW. Theo phuong trinh
phan ung (2), NHeiw=NTADBIW.

Khéi luong TADBIW theo phuong trinh (2) 1a: mrapesw=ntapew*Mrapeiw= NTapew*516 (Q).

Khéi lugng TADBIW thuc té thu dugc sau khi tong hop: mfapgmw-

T d6, tinh toan dugc hiéu suat phan tng |a H (%) = (m'TADBIW/ mTADB.W)*loo.

Bn—N N-Bn T8 Hs
BN~ {n—gn T O m =0
n— —Bn PA(OH),/C
r— +a0  PAOHRIC —C-N +4CH3 —OH (2)

> 4 ‘ 2 = N C O+4
Bn—N N—Bn C‘::O CH3 CHs
Bn=Benzyl CHs Bn— N N Bn

2.3.4. Phuong phdp xdc dinh nhiét dg néng chay; phé FT-IR, *HNMR, EDX

- Nhiét do ndng chay dugc do trén thiét bi do nhiét do nong chay IA 9100 theo tiéu chuén
TCVN 4336:1986 (Hop chat hiru co-phuong phap xac dinh nhiét d néng chay) [1] tai Vién Hoa
hoc-Vat liéu, Vién KH-CN quén su.

- Phd hdng ngoai FT-IR cia mau dugc do trén thiét bi Perkin Elmer Spectrum 400 tai khoa
Vi khi, Hoc vién Ky thuat quéan su.

- Phd cong huong tir hat nhan THNMR duoc do trén thiét bi Brucker sir dung dung mdi CHClI3
tai phong NMR, Vién Hoéa hoc,Vién Han lam KH-CN Viét Nam.

- Phé tan sic nang lugng tia X (EDX) dugc do tai Vién Khoa hoc vat li¢u, Vién Han 1am KH-
CN Viét Nam.

3. KET QUA VA THAO LUAN

3.1. Khado sat nhiét do nong chay

Két qua do nhiét do néng chay ciia HBIW va TADBIW duoc trinh bay lan luot trong bang 1
va bang 2. Dya vao két qud cua cac cong trinh da cong b [4, 8, 9] vé nhiét d6 nong chay cua

HBIW va TADBIW thdy rang, nhiét d6 néng cac mau HBIW, TADBIW do nhém tac gia tong
hop déu co gia tri trong duong véi cac cong trinh dd cong bd.
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Bdng 1. Nhiét do nong chdy ciua mot $6 mau HBIW.

TT Tén m?lll Tnc (OC)

1 Mau 1 152,2

2 Mau 2 156,7

3 Mau 3 154,8

Bing 2. Nhiét dé nong chay ciia mot s6 mau TADBIW.

TT Tén m?lll Tnc (OC)

1 Mau 1 325,2

2 Mau 2 322,8

3 Mau 3 320,5

3.2. Phan tich pho FT-IR, "THNMR va pho tan sic ning hrong tia X (EDX)
a. Phan tich phé FT-1R va *HNMR ciia HBIW
Két qua phén tich FT-IR va ph6é 'HNMR ctua HBIW dugc thé hién trong hinh 1 va hinh 2.

Dua vao hinh 1 thay rang, khong con sy xudt hién dao dong cua cac lién két N-H (3700-3000),
C=0 (1850-1640) va co sy xuat hién cua cac dao dong véi s6 song (cm™): 3061-2835 (CH, s),
1602(C=C), 1493-1451(CH: (bend)), 1351-1208 (C-C), 1170-987 (C-N), 699 (C-H (bend)).
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Hinh 1. Ph6 FT-IR ciia HBIW.

Cin ctr vao pho 'HNMR (hinh 2) cho thiy tin hiéu d¢ chuyén dich & (ppm) = 7,26-7,17 (s,
30H, phenyl); & = 4,15-4,04 (s, 12H, CH,); & = 3,58 (s, 6H, CH), dong thoi khong c6 sy xudt
hién cta tin hiéu d6 chuyén dich ¢ khoang & = 1,5 ppm cia proton trong lién két -NH, (cua
benzylamin) va 8 = 5,0 ppm cua proton trong lién ket -CH=0 (cta glyoxal).
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Hinh 2. Phé *HNMR ciia HBIW.
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Duya vao cac két qua phan tich phé, nhiét d6 nong chay va két qua ctia cac cong trinh da dugc
cong bo [8, 9] cb thé khang dinh rang, cau tric 10ng hexaazaisowurtzitan da dugc xay dung.
b. Phdn tich phé FT-IR, *HNMR va EDX ciia TADBIW

Két qua phan tich phd FT-IR va 'HNMR va EDX ciia TADBIW dugc thé hién trong Hinh 3,
hinh 4 va hinh 5.

05—
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Hinh 3. Pho FT-IR ciia TADBIW.

Cian ctr vao phd FT-IR caa TADBIW (Hinh 3) thiy ring, cac dao dong véi sb song cua
TADBIW tuong ty v6i phé FT-IR ciia HBIW, ngoai ra thi xuat hién thém dao dong & sd song
1728 va 1652 (cm™) twong g v6i dao dong cua lién két C=0. Nhu vy co6 thé khiang dinh ring
da co sy xuat hién cua lién két C=0 trong ciu tric 16ng hexaazaisowurtzitan.

Dé khing dinh rang, lién két C=0 la cua
nhém axetyl (-CO-CHa), nhom tac gia di tién
hanh chup phé 'HNMR cia TADBIW. Két
qua phd 'HNMR cia TADBIW dugc thé
hién trong hinh 4. Tir hinh 4 cho théy, c6 cac

tin hiéu c6 d6 dich chuyén hoéa hoc 6=7,56-
7,30 ppm (10H, phenyl); 6=6,43 ppm (2H,
CH); 6=5,42-5,34 ppm (4H, CH); 6=4,25- ﬁ

4,04 ppm (4H, CHy); 5=2,19-1,88 ppm (12H, g
CHa), trong d6, tin hiéu §=2,19-1,88 ppm °© ° °* 7 ° * ¢

tuong ung voi do dich chuyén cua proton Hinh 4. Phé *HNMR ciia TADBIW.

lién két véi nhom C=0. Nhu vay, c6 thé két

ludn ring, ciu trac 16ng hexaazaisowurtzitan da chira nhém chtrc axetyl (-CO-CHy).

Theo Anthony [4], nhitng nhém benzyl & céc vi tri 2, 6, 8 va 12 dé dang bi thé boi cac nhom
axetyl hon & cac vi tri 4 va 10. Do d6, cac nhom axetyl s& uu tién thé vao cic nhom benzyl & vi
tri 2, 6, 8, 10, con cac nhém benzyl & vi tri 4, 10 van bét dong. bé xéac dinh s6 luong nhém
benzyl dugc thay thé boi nhoém axetyl, nhém tac gia da tién hanh phan tich phé EDX cia san
phém TADBIW da téng hop dugc, két qua duge thé hién trong hinh 5. Can cur vao phd EDX ta
thiy, ty 1 phan trdm sO luong nguyén tir ciia cac nguyén t6 C, O, N lan luot 1a: 73 ,78%; 10,61%
va 15,61%, dua vé cong thirc gan dang voi TADBIW (C2sH32NsO4) bang cach chia tat ca phan
tram s luong cac nguyén tir cho 2,6 1an ta dugc cong thirc phan tir Czs,33Ns,0004,08. BO sung thém
32 phan tir H (do nguyén tir H rat nhe khong hién thi peak trén pho EDX) vao ta dugc cong thirc
phan tir c6 dang Cas3sH32N6000408. Tl d0, ta c6 thé tinh dugc phan tram khdi lwong mol nguyén
tir 1a C = 65,25%; O = 12,51%; N = 16,10% (phan trim khéi lwong mol nguyén tir cia TADBIW
theo tinh toan la: C = 65,12%; H = 6,20%; O = 12,4%; N = 16,28%)
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Cin cr vao két qua do nhiét do nong chay; két qua phén tich pho FT-IR, phd *HNMR, pho
EDX cua TADBIW cung v6i két qua cac cong trinh da cong bo [3, 5, 9] 6 the khang dinh nhém
tac gia da tong hop thanh cong TADBIW.

Element | Weight% | Aftomic%

CK 69.51 73.78
OK 13.33 10.61
NK 17.16 15.61
Totals 100.00

Element | Weight% | Atomic%b

A —

T
0 1 2 3 4 5
Full Scale 1844 os Cursor: 14.641 keV (0 oct) eV

Hinh 5. Phé tan sdc néing leong tia X ciia TADBIW.

3.3. Khio sat dnh huéng clia mot sb yéu t6 téi hi¢u suét tong hgp TADBIW tir HBIW
a. Anh hwéng ciia dung méi toi hiéu sudt phan img

Dé‘ khao sat anh huong cua dung méi téi hiu suat phan tng, nhom tac gia lya chon 4 dung
moi gom: cloroform, axetonitril, etyl axetat, anhydrit axetic. Viéc lya chon cac dung méi nay dwa
vao kha nang hoa tan HBIW trong dung moi, muc d§ pho bién va gia thanh cta cac dung moi.

Anh huéng cta cac dung méi khac nhau t61 hiéu suat phén tmg dugc thé hién trong bang 3.
Trong céc thi nghlem nay, nhom tac gia thay rang phan ing tong hop TADBIW tur HBIW phu
thugc vao dung mdi phan ng. Dya vao Bang 3 nhén thdy rang, hiéu suit ciia phan ung khi st
dung dung mdi etyl axetat \{a a’xeto’mtrll gan tuong duong nhau. Cac dung con lai (cloroform,
anhydrit axetic) cho hi€u suat rat thap, khi st dung dung méi 1a cloroform hoéc anhydrit axetic
(vira dong vai tr¢ la dung moi vira dong vai tro la tac nhan phan tmg) thi nhém tac gia nhan thy
rang san pham sau qua trinh phan ing c6 mau nau sam (d6 1a su c6 mit cia N-axetyl benzylamin
la san pham phan huy cia HBIW trong anhydrit axetic va cloroform). Nhu vay, dung méi su
dung tot nhat cho phan tmg nay 1a etyl axetat va axetonitril. Tuy nhién, gia thanh cua axetonitril
cao hon nhi€u so v6i etyl axetat, vi vy, d€ giam chi phi cho qua trinh thi nghiém, nhom tac gia
chi st dung etyl axetat cho cac thi nghiém tiép theo.

Bdng 3. Anh hwéng ciia dung méi t6i hiéu sudt phan iing.®

TT Tén dung moi Hiéu suit, %
1 Cloroform 8,2
2 Axetonitril 21,3
3 Etyl axetat 20,1
4 Anhydrit axetic 6,0

@ Piéu kién phan ung: HBIW (2 g; 0,0028 mol), anhydrit axetic (8,6 g; 0,0843 mol
(=30nHBIw) khi dung cac dung moi 1, 2, 3 trong bang 3), dung moéi (80 ml), Pd(OH)./C (0,5 g),
thoi gian (12 gio), nhiét d6 (0 °C).

3.4. Anh hwéng ciia nhiét dd t6i hiéu suit phéan ing

Dé xac dinh anh hudng cta nhiét do t6i hidu suat phan ing, nhom tic gia da tién hanh khao
sat & cac nhiét do khac nhau, két qua khao sat dugc thé hién trong bang 4.

Tir bang 4 cho thdy, hiéu suat cao nhét khi nhiét do phan tmg dién ra & 0 °C, tai nhiét d¢ -10 °C,
phan ung dién ra cham, luong HBIW chua tham gia phan ing thu dugc con nhiéu. Khi nhiét 6
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phan tng la 20 °C, HBIW bi phén hiy mot phan do )
cau tric 16ng cia HBIW kém bén [10], san pham  Bdng 4. Anh huong cua nhi¢t ¢ t6i hi¢u

phan hily c¢6 chira N-axetyl benzylamin s& hap thu sudt phan iing.®
1én bé mat chat xuc tic lam cho chat xuc tic mat TT | Nhiét d9, °C | Hiéu suat, %
tac dung vi no trc ché sy két hop cia HBIW [10], 1 '_10' ) 9.1
do vay, hiéu suat qua trinh phan tmg rat thip khi 2 5 12,3
thyc hién & nhiét d6 cao. 3 0 20,1
@ Picu kién phan tng: HBIW (2 g; 0,0028 4 5 14,3
mol), anhydrit axetic (8,6 g; 0,0843 mol), etyl 5 10 10,8
axetat (80 ml), Pd (OH)./C (0,5 g), thoi gian phan 6 20 75

ung (12 gio).

3.5. Anh hwéng ciia thoi gian téi hiéu suat phan wng
Vi nhiét do, dung mdi da dugc téi vu héa nén

anh huong cua thoi gian phan ung sé dugc khao Bdng 5. Anh huéng ciia thoi | gian 101 hiéu

sat tiép theo. Anh huong cia thoi gian dén hiéu sudt phan trng.®
suat phan (mg tong hop TADBIW tir HBIW TT | Thoi gian, gio | Hiéu suét, %
duoc khao sat va két qua thé hién trong Bang . 1 8 142

Tir bang 5 cho thdy, hiéu suét phan ng sau 2 12 20,1
thoi gian 24 gio dat cao nhat va gan tuong duong 3 16 25,2
VO’l thoi gian 20 gid. Nhu vay, co the két luan 4 20 31,8
rang, sau thoi gian 20 gi0, phan ung gan nhu da 5 24 324

dat trang thai can bang.
@ Pidu kién phan Gmg: HBIW (2 g; 0,0028 mol), anhydrit axetic (8,6 g; 0,0843 mol), etyl
axetat (80 ml), Pd(OH)2/C (0,5 g), nhiét d6 (0 °C).

3.6. Anh hwéng ciia ham lwong chét xic tic t6i hiéu suit phan Gng
Dé xéac dinh sy anh hudng ctia ham luong xuc tac

t6i hiéu sudt phan tng tong hop TADBIW tir Bdng 6. Anh hudéng cia thoi gian téi
HBIW, phan ing dugc thyc hién & diéu kién ¢b dinh hiéu sudt phan 1ng.®
@ va ham lugng xuc tac Pd(OH)./C (10% Pd) la 0,3; Ham lwgng | Hiéu suit
0,5; 0,7 va 1,0 g. Hiéu suat cta phan tng khi thay TT | ictac, g Top
ddi ham lugng xuc tac duge thé hién trong Bang . 1 0.3 ’ 183

Tt bang 6 ta thay, hiéu suat phan ng tang 1én khi 2 05 201

tang ham lugng chat xtc tac. Tuy nhién, do xuc tac 3 0.7 26 4
Pd(OH)./C c6 gia thanh cao, vi vy, nhom tac gia 4 1:0 307

chi khao sat dé danh gia anh hudng cuia ham luong
xuc tac téi hiéu sudt phan ing ma khong xac dinh
ham lugng xtc tac tdi vu dé hiéu suat dat cao nhét khi téi uu duoc dung méi, nhiét do, thoi gian
phan Gng.

@ Pidu kién phan tmg: HBIW (2 g; 0,0028 mol), anhydrit axetic (8,6 g; 0,0843 mol), etyl
axetat (80 ml), nhiét d6 (0 °C), thoi gian phan tng (12 gio).

4. KET LUAN

TADBIW t6ng hop tir HBIW bang phan tng axetyl hoa st dung xuc tic Pd(OH),/C (10%
Pd), Hz (4p suat khong khi); dung mdi etyl axetat, tdc nhan phan ng anhydit axetic (v6i s0
mol = 30nHew) trong diéu kién nhiét do phan mg 0 °C; thoi gian phan tng 20 gio dat hiéu suat
cao nhat 1a 31,8%. TADBIW thu duoc sau khi tinh ché c6 nhiét do néng chay Tne = 320,5 +
325,2 °C; ty 1& phém tram khi luong mol phan tir (%): C = 65,25%; O = 12,51%; N = 16,10%
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(ham lugng theo tinh toan cia TADBIW (C2sH32N6O4) la: C = 65,12%; H = 6,20%; O = 12,4%;
N=16,28%). Dua vio két qua kiém tra nhiét do nong chay; phan tich ph6é FT-IR, pho 'HNMR,
phd EDX c6 thé két luan ring, nhom tac gia da tong hop thanh cong TADBIW tir HBIW.

Loi cam on: Nhom tac gia xin cam on sy tai tro vé kinh phi ciia dé tai dinh huéng nghién citu can bp
tré:  “Nghién ciru  tong hop 2,68, 12-tetraaxety|-4,10-dibenzyl-g,4,6~,8,10,12-hexaazaisowurtzitqn
(TADBIW) dung dé che tao thuoc no CL-20 siur dung trong nhién liéu ran hon hop”, sw giiip do, tao diéu
kién cua Vién Hoa hoc-Vat liéu dé hoan thanh cac ket qua trong bai bao trén.
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ABSTRACT

Investigating some factors affecting the synthesis yield of 2,6,8,12-tetraacetyl-4,10-dibenzyl
-2,4,6,8,10,12-hexaazaisowurtzitane (TADBIW) used to make CL-20 explosive

TADBIW is the raw material used to synthesize CL-20 explosive (an important energy
additive in the production of mixed solid missile fuel. This paper presents the synthesis of
TADBIW in two steps: Step 1- Synthesis of hexabenzyl-hexaazaisowurtzitan (HBIW) from
glyoxal and benzylamine; Step 2- Synthesize TADBIW from HBIW by acetylation reaction
using catalyst Pd(OH)./C, H.. The structure of TADBIW has been studied by
spectroscopic techniques FT-IR, *HNMR, EDX. Several factors affecting the yield of the
synthesis have been evaluated. Experimental results show that with catalyst used
Pd(OH)./C (10% Pd), H, at atmospheric pressure, ethyl acetate as solvent, reaction time
20 hours, reaction efficiency reached 31.8%.

Keywords: CL-20; TADBIW,; Hexaazaisowurtzitane.
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