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XAY DUNG QUY TRINH XAC PINH HAM LUQNG DIETYLEN
GLYCOL DINITRAT (DEGDN) VA TRIETYLEN GLYCOL DINITRAT
(TEGDN) TRONG THUOC NO NHIET AP BANG PHUONG PHAP
SAC KY LONG HIEU NANG CAO (HPLC)

DJ Thi Huong Giang , Nguyén Vin Khuong, Nguyén Ngoc Ta, Vi Tién Cong

Tém tét Bai bao trinh bay quy trinh phan tich dinh hwong DEGDN va TEGDN trong
thudc né nhiét dp bang phwong phap HPLC. Dy trén [y thuyét vé sdc ky long va tinh chat
ciia DEGDN,TEGDN, cdc diéu kién toi wu dé taich DEGDN, TEGDN dwoc nghién ciru.
Két qua nghién ciru da danh gid dwoe d6 1ap lai ciia phwong phép phan tich théng qua céc
gid tri RSD ludn < 5%; tinh tuyén tinh dwoc thdy théng qua cdc gid tri R® déu > 0,99; do
diing ciia hiéu sudt thu hoi DEGDN va TEGDN déu nam trong khodng tir 94,24% + 98,16
% voi do lap lai cao. Gioi han phat hién LOD cua TEGDN va DEGDN lan luot la: 1,44
ppmva 4,09 ppm. Gidi han dinh luong LOQ cia TEGDN va DEGDN lan lwot la 4,78 ppm
va 13,61 ppm. Két qua thir nghiém cho thay phiong phdp c6 dé tin cdy cao, hodn toan c6
thé dp dung trong thuc té.

Tir khoa: Thudc nd nhiét 4p; Dietylen Glycol Dinitrat; Trietylen Glycol Dinitrat; HPLC.
1. MO PAU

TEGDN c¢6 tén danh phap qudc té 1 2,2 (Ethane- diylbis(oxy)bisethyl dinitrate) va DEGDN
c6 tén danh phap qudc té 1a Oxydi(ethane-2,1-diyl) dinitrate. Cong thirc ciu tao cia DEGDN va
TEGDN:

CHz—CH2—0ONO: 9
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Hinh 1. Céng thitc cdu tao cia DEGDN va TEGDN.

Thudc nd nhiét 4p 1a loai thuéc nd méi cé nhiéu tinh ning vuot trdi so v6i thude nd pha théng
thuong. Hién nay, thé gidi dd cong bd cac tai liéu phan tich riéng & ham lwong DEGDN,
TEGDN. Tuy nhién, chua c6 tai li¢u va cong b vé viéc phan tich dong thoi hai chat nay trong
thudc nd nhiét ap. Viéc phan tich dong thoi hai chét nay bang phuong phap hoa hoc la khong kha
thi do tinh chat va nhém chirc giong nhau va chua c6 dung méi nao c6 thé tach riéng r& hai chat
nay. Phuong phap sic ky khi chi xac dinh duoc ham lugng DEGDN khéng xac dinh duge ham
luong TEGDN nguyén nhin do nhiét do soi kém theo sy phan hity (nhiét do s6i 1a 228 °C). Do
vay, V1ec nghlen ctru xay dung phuong phap xac dinh riéng r€ ham lugng DEGDN, TEGDN la
rat cap thiét, dam bao do chinh x4c va nhanh chong.

HPLC hoat dong v6i nguyén tic co ban: tich mot mau gom hdn hop thanh phan thanh cac bo
phéan cAu thanh cta no6 dua trén su khac biét vé ai luc gilra cac phan tir khac nhau véi pha dong
va pha tinh dugc st dung trong qua trinh tach. Trong Iinh vuc quan su phuong phap HPLC duoc
sir dung dé xac dinh thanh phan ciia thudc phong, thudc nd, nhién lidu tén lira da xay dung duoc
cac tiéu chuan cip qudc gia. Trong cac linh viuc méi truong, thuc phdm, ... phuong phap HPLC
dugc tmg dung rong rai va 1a phuong phéap tach hidu qua nhat.

2. THUC NGHIEM

2.1. Hoa chét, thiét bi
2.1.1. Héa chat sir dung
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- Acetonnitril (ACN) (Merck- buc);

- Methanol (MeOH) (Merck- Brre);

- Aceton (Merck- brrc);

- Nuéc cat hai lan.
2.1.2. Thiét bi, dung cu

- May sac ky 1ong hiéu ning cao (HPLC) Perkin Elmer, Model: Flexar Quaternay LC pump,
xuat xu: My,

- Can phan tich c¢6 d6 chinh xac 0,0002g;

- Binh dinh murc 200 ml, 10 ml, 25 ml;

- Micropipet 10+ 100 ul, 100+1000pul;

- B chiét soxhlet.
2.2. Chuin bi méu

- Miu duoc cit nho bang dao inox co kich thuéc nam giita saing 1 mm va 0,5 mm;

- Can khoang 1,0 g mAu chinh x4c dén 0,0002 g, gbi vao gidy loc. Chiét miu bang dung moi
aceton, bang bo chiét soxhelt trong 4 ngay;
- Chuyén dung dich vao binh dinh murc 200 ml, trang rira binh ciu bang aceton chuyén vao
binh dinh muc. Dung aceton dinh mirc dén vach muc, x4o tron déu dung dich dé on dinh;
- Loc dung dich qua fit loc 0,45 um. Pha lodng dung dich 4 14n bang aceton;
- Chuyén mau vao lo vial chay sic ky.
3. KET QUA VA THAO LUAN

Trong sdc ky long hi¢u ndng cao, tinh chon loc duoc thé hién trén sic ky dd thu duoc tir mau
chuan, miu thu, mau thi them chuan va mau trang, pic ctia chit phan tich tach hoan toan véi cac
pic tap. Trén sic ky d6 mu tring phai khéng xuit hién pic c6 thoi gian luu tuong tng v6i thoi
gian luu cia mau chudn. Tién hanh chay sic ky dung dich chuén hdn hop DEGDN va TEGDN
(ndng d¢ 10 ppm) v6i chuong trinh sic ky da lwa chon trén nén miu chuan. Sac ky d6 phdn tich
trén may HPLC dbi voi mau tring phai khéng cho tin hiéu tai thoi gian luu tuong tng voi chat
phén tich.

3.1. Phd UV-VIS ciia DEGDN va TEGDN
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Hinh 2. Phé UV-Vis ciia DEGDN va TEGDN.

Qua séc ky d6 thdy do hap thy cuc dai cia DEGDN va TEGDN déu & budc séng 205 nm.
Nhung ¢ budce song 205 nm duong nén nhicu qua trinh dinh luong s& khong chinh xac. Nhan
thay, khoang budc song 220 va 230 nm thdy duong nén phang va d hap thu cia DEGDN va
TEGDN ciing cao. Budc song dugc chon d€ phan tich mau 1a 220 nm cho cac khao sat tiép theo.
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3.2. Nghién ctru cac diéu kién dung méi, toc do dong, thé tich miu

Sau khi nghién ctru céc tai liéu tham khéo [2, 4-6], diéu kién cua phong thi nghiém va muc
tiéu 1a dinh lugng DEGDN va TEGDN trong thudc nd nén chung toi tién hanh khao sat hé pha
dong khac nhau. Khi str dung hai dung méi thi khong tach hai chat du da thay ddi ty 1& va cac
dung moi khac nhau nhu methanol, ethanol, aceton nhung két qua khong kha quan. Cong trinh
nay tién hanh khao sat ba loai dung moi 1a ACN, methanol, nuéc theo cac ty 1€ khac nhau: ACN:
MeOH: H,O ty 1€ theo thé tich 1a 45:20:35, 30:30:40, 35:30:35. Vi ty 1€ dung méi ACN:
MeOH: H,O ty 1é theo thé tich 1a 35:30:35 tach duoc hai chit ra khoi nhau véi thoi gian luu ngin
khoang 6 phut.

Téc do dong 0,8; 1,0 va 1,2 ml/phut thi cac pic thu duoc sac nhon, can dbi, thoi gian luu
tuong d6i ngan ma cac pic van tach rdi nhau. Puong nén cia sic ky dd kha on dinh 6 budc song
220 nm. Nhung ¢ toc do 1 ,0 ml/phit thi pic thu dugc c6 d¢ phén giai (R) va hé s6 d6i xtmg pic
(As) pht hop véi cac yéu cau cua sic ky long [4].

Luong mau bom vao cot 1a 20 pl thi cho két qua tach tt nhat. N6 phu hop véi thuyét Van
Deemter.

Do nﬁu‘duqc chiét soxhlet nén ché d6 rira giai déng «dong c6 lugng dung moi di qua cot va
duong nén On dinh trong sudt qua chay may. Thoi gian tién hanh phan tich trén may 1a 7 phut.

Ttr nhitng khao sat trén c6 thé rat ra diéu kién chay sic ky nhu sau:

- Cot tach: ¢ot C18, 4,6 mm x 250 mm, 5 pm;

- Detector :UV- VIS;

- Budc song hip thu cuc dai: 220 nm;

- Nhiét do cot: 35 °C;

- Ty 18 pha dung mo6i: ACN: MeOH: H20 ty 1é theo thé tich 1a 35:30:35;

- Tbc d6 dong 1,0 ml/phit;

- Thé tich bom mau: 20 pl.

Va thu duoc sic ky d6 nhu hinh 2.
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Hinh 3. Sdc ky d6 HPLC ciia DEGDN va TEGDN.
3.3. Cach tinh két qua
Mau thir sau khi duoc xir 1y thu duge dung dich chay sic ky HPLC. Mdi miu duoc phan tich

lap lai 3 lan va ldy két qua trung binh. Ham luong (%) cia DEGDN va TEGDN dugc tinh theo
cdng thuc sau:
V.f

X—C' 100
===

Trong do:
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X: Ham lugng TEGDN (DEGDN) trong thudc nd nhiét ap (%);
C: Nong d6 TEGDN (DEGDN) tinh tir duong chuin (mg/1);

V: Thé tich dinh murc dung dich (1);
f: Hé s6 pha lodng;

G: Khdi luong mau (mg).

3.4. Pwong chuin, giéi han phat hién va giéi han dinh luong

Sau khi khao sat cac diéu kién tdi wu chay sic ky, chung toi tién hanh tim khoang tuyén tinh

sau d6 xdy dung duong chuin tir chat chuan theo bang 1 va thu duoc phuong trinh duong chuin
cua DEGDN,TEGDN véi hé s6 tuong quan nhu sau:

Bing 1. Nong dé va dién tich pic trung binh ciia cdc chat.

Ki TEGDN DEGDN
| A L . A s .
o | s | i) | Nostoiom | i

C1 15 1043144 20 2311926

C2 20 1358864 40 4614556

C3 25 1724584 60 6757186

C4 30 2050304 80 9029816

C5 40 2756024 100 10902446

C6 50 3541744 120 13478076

Bing 2. Phuong trinh dwong chuan ciia DEGDN va TEGDN.

Chat Phuong trinh dudng chuén (y = a + bx) Hé sb twong quan R?
DEGDN y = 152296+109953x R? = 0,9989
TEGDN y = -57468+71219x R?=0,9989

Diéu d6 ¢ nghia 13, phwong trinh tim duoc c6 d6 tin cay cao.

Duya vao phuong trinh duong chuan xac dinh duoc gidi han phat hién cia TEGDN Ia: 1,44 ppm,
cia DEGDN: 4,09 ppm. Gidi han dinh luong cua TEGDN: 4,78 ppm, cuia DEGDN: 13,61 ppm.

Véi cac gidi han phat hién va giéi han dinh lugng tim dugc & trén khi xu ly mAu thyc can pha
loang cho phu hop dé két qua dat dugc 1a hop 1y nhat.

Trong phuong trinh duong chudn y = a + bx, truong hop 1y tudng xay ra khi a=0. Tuy nhién,
trong thyc té cac so liéu phan tich thuong méc sai s6 ngiu nhién luén lam cho a+0. Néu gia tri a
khac khong c6 nghia thong ké thi phuong phap phan tich s& miéc sai s6 hé théng. Vi vay, trude
khi str dung duong chuan cho phén tich céng cu can kiém tra xem su khac nhau giita gia tri a va
gia tri 0 khong cé y nghla thong ké khong.

Str dung phan mém thong ké Minitab hodc excel tim ra gia tri Pyge clia gia tri a. So sanh gia
tri Pyaie vO1 gid tri 0,05. Néu Pyaie > 0,05 thi a # 0 khong c6 ¥ nghia thdng ké, hay néi cach khac
phuong trinh hoi quy khong mic sai s6 hé thong. Két qua dugc tong hop & bang 3.

Bing 3. Cdc gid tri thong ké ciia phirong trinh dieong chuan DEGDN, TEGDN.

Chiit Puaiue F tinn F ping(p,3,4= 6,59
DEGDN 0,203 2,57 F tinh < F bang
TEGDN 0,336 2,18 F tinh < F bang

Két qua cho thay, P\,ame cua hai phuong trinh déu 16n hon 0,05 nén phuong trinh hoi quy
khong mic sai s6 h¢ thong.
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Néu xem a~0 thi phuong trinh y=a+bx duoc viét thanh phuong trinh y=b'x. Sir dung phan
mém thong ké cho ta két qua F (jun < F pane. Vi vay, €O thé két ludn dugce gia tri a va 0 khac nhau
khong c6 y nghia th6ng ke.

Khi khong c6 sai s6 hé thng thi phuwong trinh y=at bx tr¢ thanh phuong trinh y = b'x, tiic
14, sy khac nhau giira b va b’ khong c6 y nghia thong ké. Do d6, ¢ thé dung chuan t dé kiém tra
su khac nhau cua hai gié tri trung binh.

Néu xem a~0 thi phuong trinh y=a+bx dugc viét thanh phuong trinh y=b'x, tirc 1a su khac
nhau gilia b va b' khong c6 y nghia thong ké. Do do, can dung chuan t d¢ ki€m tra sy khac nhau
cua hai gia tri trung binh.

Trudc tién, kiém tra xem hai phuong sai c6 dong nhét khong, néu ching dong nhat thi ta két
luén ludn hai gié tri b va b’ 1a khac nhau khong c6 y nghia thong ké hay chung giong nhau.

St dung phian mém théng ké so sanh hai gia tri trung binh b va b'.‘Kiém tra xem chung co
phuong sai dong nhat khong. Két qua tiye nghiem < thang = ket luan dugc rang, hai gia tri trung binh
cta hé s0 b, b’ ciia duong chudn cia TEGDN, DEGDN khéc nhau khéng }'f c6 nghia thong keé.

Nhu vay, phuong phap xac dinh TEGDN, DEGDN khéng méc sai s6 hé thong (ca sai s6 hé
thong bién ddi va sai s6 hé thong khong doi).

3.5. Panh gia phwong phap phén tich trén thiét bi HPLC[3]
3.5.1. Panh gia do dung cua phwong phap HPLC
3.5.1.1. Banh gi4 hiéu suét thu hdi cia phuong phap

Hiéu suat thu hoi ciia phuong phap xtr 1y mau 1a mét trong nhimng dai luong quan trong dé
danh gia hi€u qua cua phuong phap. N6 cho biét lugng chat bi mat di trong qua trinh xur Iy mau.
Panh gia hiéu suat thu hoi la danh gia do tin cay cua phuong phéap xir Iy mau da chon.

Str dung phuong phép thém chuan dé danh gia hidu suat thu hoi ciia phuong phép. Cac chat
chuan DEGDN va TEGDN duoc thém vao nén mau thyc. Qua trinh danh gia duoc tién hanh & 4
muc thém chuan khac nhau:

+ Mtc 0: Khong thém chuian TEGDN va DEGDN vao mau thir.

+ Mirc 1: Thém 15 mg TEGDN va 15 mg DEGDN vao 1000 mg mau thr.

+ Mirc 2: Thém 20 mg TEGDN va 20 mg DEGDN vao 1000 mg mau thr.

+ Muc 3: Thém 30 mg TEGDN va 30 mg DEGDN vao 1000 mg mau thir.

M?}u dugc xu ly theo muc 2.2.2 va phan tich trén h¢ théng HPLC. Mai mau thir duoc 1am lap
lai 3 lan. K&t qua trung binh dugc trinh bay & bang 4 va bang 5.

Bing 4. Két qua ddanh gid hiéu sudat thu hoi cia TEGDN phiong phéap HPLC.

Ham | ong do TE(z;);Vm’;ac dinh dwge | \3he 49 TEGDN chuén thém vio (ppm)
lwong (%)
Muc 0 Mirc 1 Mirc 2 Mirc 3
TEGDN 43,75 18,75 25,0 37,5
Ham Nong d9 TEGDN thu hdi dwec Hiéu suét thu hoi Hi¢u suét
lwgng (%) (ppm) (%) thu hoi
trung binh
Mitrc 1 Miic 2 Miic 3 Mirc 1 Miic 2 Miic 3 (%)
TEGDN 61,8 67,31 80,47 96,27 94,24 97,92 96,14
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Bing 5. Két qua ddnh gid hiéu sudt thu hoi ciia DEGDN phirong phdp HPLC.

Ham Nong d9 DEGDN Nong @6 DEGDN
lwong xac dinh dwoc (ppm) chuén thém vao (ppm)
(%) Miic 0 Miuc 1 Muc 2 Mirc 3
DEGDN 100 18,75 25,0 37,5
Ham Nong d9 DEGDN thu hoi Hiéu suat thu hoi Hiéu suat thu
lwgng dwoc (ppm) (%) hdi (%)
(%) Muc 1 Muac2 | Miuc3 Muc 1 Muc 2 Muc 3 trung binh
DEGDN 117,96 124,35 136,81 95,79 97,40 98,16 97,12

‘K&t qua hi¢u suit thu hoi ciia DEGDN va TEGDN khé cao, tir 94,24% +98,16%. Vi vdy, c6
thé két ludn phuong phap xt Iy mau nay dang tin ciy.
3.5.1.2. Panh gi sy sai khac giita gi4 tri phan tich lai va gia tri thém chuan
D¢ déanh gid do ding ciia phuong phép nghién ciru, ching t0i tién hanh kiém tra sy sai khac
gila gia tri phan tich lai va gia tri thém chuan, d¢ xac dinh xem sy sai khac d6 c6 y nghia thong
ké khong. Qua t{inh dégnh gié duoc thuc hién theo chuan t. Mac thém chuénfhrqg Iwa chon dé
thém vao cac mau thuée né nhu sau: TEGDN 20 ppm, DEGDN 40 ppm. Mo6i mau duoc phan
tich 1ap lai 10 l1an. Két qua duoc biéu dién trén bang 6.
Bing 6. Két qua phan tich lap lai ciia mau thém chudan phwong phap HPLC.

Gia tri phan tich lai (ppm)

Chat 1 2 3 4 5 6 7 8 9 10

DEGDN | 40,12 | 39,82 | 40,15 | 40,06 | 40,08 | 39,91 | 39,97 | 39,88 | 40,03 | 40,09

TEGDN |20,12 /19,92 ]19,89 20,06 |20,08 20,10 |19,97 [20,04 [20,03 [20,14

Tir cac két qua trén, st dung phan mém thdng ké, cho thay, ca hai phép phan tich DEGDN va
TEGDN déu cho két qua tijnn < thang ching to sy sai khéac gifra gia tri phan tlch lai Va gia tri thém
chuan khéng co y nghia théng ké. Nghia 13, phuong phap phan tich khong 1 mac sai so hé thdng va
c6 thé dung phuong phap nay dé dinh lugng DEGDN va TEGDN trong mau thudc nd.

3.5.2. Banh gia do lap lai phwong phap HPLC

Vé&i mot h§ may c6 do phay cao thi su 6n di’nh va lap lai dong vai tro quan trong trong phéan
tiph. Lap lai tot moi c6 thé ChO‘ do chinI} xac tot, trong mot pham vi cho phép. Poi voi hé méy
sdc ky, khi da lya chon dugc diéu kién toi uu cho qua :rrinh tach, thi mot yéu to quan trong quyét
dinh hiéu qua phan tich do6 1a do }ép cua thiét bi,‘bao gom ca do 1ap dién tich pic va thoi gian 1u:u.
Bang 7 chi ra do 1ap lai cua h¢ sac ky da chon vé dién tich pic va thoi gian luu. Dung dich chuén
de khao sat do lap co6 nong do sap xi 20 ppm moi chat. Moi dung dich dugc bom 6 lan vao cot dé
xac dinh do 1ap dién tich pic va thoi gian luu.

Bdang 7. D¢ lap lai thoi gian lwu va dién tich pic cua TEGDN, DEGDN phuong phdap HPLC.

Chit TEGDN ' DEGDN ,
S (mAU) Tr (pht) S (mAU) Tr (phut)
Lan 1 1258864 5,684 2311926 5,975
Lan 2 1267942 5,676 2311688 6,042
Lan 3 1276567 5,781 2313207 5,964
Lan 4 1254776 5,569 2310701 5,927
Lan 5 1273975 5,717 2310695 5,915
Lan 6 1246467 5,537 2313786 6,037
Gi4 tri trung binh 1262146 5,661 2311847 5,977
%RSD 0,15 1,62 0,053 0,90
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Do %RSD cua cac dién tich pic trung binh va thoi gian luu trung binh cua cac lan lap lai déu
dudi 5% nén ket luan hé sac ky da chon c6 do lap lai tot, phu hop phép phan tich.
3.6. Phén tich mau thye bang phwong phap HPLC
) Ap dung cac diéu kién t6i wu duge dé phan tich thude nd nhiét 4p do phong thude nd giri mau.
Két qua dugc tong hop trong bang 8.

Bing 8. Két qua xdc dinh ham lwong DEGDN va TEGDN
trong thuoc né nhiét ap phwong phap HPLC.

Khéi Dién tich pic | Dién tich pic Ham lugng Ham luong

luong TEGDN DEGDN TEGDN (%) DEGDN (%)
mau (mg) (mAU) (mAU) % B % B

1035,1 | 3121654,685 | 10609862,27 | 3,45 7,57

1102,6 | 3289705,708 | 11301737,27 | 3,41 7,64

1230,5 | 3732744,863 | 12612712,27 | 3,46 7,60

3,44+ 0,01 7,61+ 0,02

1060,3 | 3189612,745 | 10868162,27 | 3,44 7,60

1208,4 | 3632399,073 | 12386187,27 | 3,43 7,62

1137,2 | 3435236,393 | 11656387,27 | 3,45 7,63

Két qua phan tich mau thudc nd nhiét &p bang phuong phap HPLC cho thdy két qua phu hop
v6i don phbi liéu va c6 do lap t6t. Ham luong DEGDN nam trong khoang 7,57%-= 7,64%, ham
lwrong TEGDN nam trong khoang 3,41%-+ 3,46 %.

4. KET LUAN

Cong trinh nay di tdi uu hoa dugc cac diéu kién xac dinh ham lugng DEGDN, TEGDN trong
thudc nd nhiét ap bang phuong phap séc ky 1ong hi¢u nang cao HPLC 1a budc song hép thu cuc
dai, ty 16 dung moi, tc d6 dong, thé tich bom mau phu hop v6i diéu kién phong thi nghiém.
Pénh gi4 duoc phuong phap phan tich vé d6 lap lai (cac gia tri RSD< 5%); tinh tuyén tinh (C4c
gia tri R? déu dat R? = 0,9989); d6 dung hiéu suat thu hdi (hiéu suit thu hdi cia DEGDN va
TEGDN kha cao, tir 94,24% + 98,16 %). Bai bao da xac dinh dugc gidi han phat hién (LOD)va
giéi han dinh lugng (LOQ) cia timg chat. LOD cia TEGDN la: 1,44 ppm, cia DEGDN: 4,09
ppm. LOQ ctua TEGDN: 4,78 ppm, cia DEGDN: 13,61 ppm. Dua trén cac diéu kién khao sat
tién hanh phan tich mau thuc nd nhiét 4p do phong thudc no ché tao va két qua thu duge kha
quan, chinh xdc. Phuong phap nay la buge dau gop phén xac dinh day da ham luong cic thanh
phin cua thudc nd nhiét ap, tir d6 gitip dinh hinh céac yéu t6 cong nghé dé dam bao tinh dong déu
thanh phan cta thubc nd.
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Nghién ciru khoa hoc cong nghé

ABSTRACT

BUILDING PROCESS FOR DETERMINATION
OF DIETYLEN GLYCOL DINITRAT (DEGDN)
AND TRIETYLEN GLYCOL DINITRAT (TEGDN) IN THERMAL EXPLOSIVE DRUGS
BY HIGH PRESSURE LIQUID CHROMATOGRAPHY (HPLC)

This report show the procedure for the quantification of DEGDN and TEGDN in
thermocouple explosives by HPLC method. Based on the description of the characteristics
and properties of DEGDN, TEGDN, optimal conditions for the separation of DEGDN,
TEGDN was research. Research results have assessed the repeatability of the analytical
method through RSD values always <5%; linearity is seen through steady R? values>
0.99; The accuracy of the recovery efficiency of DEGDN and TEGDN is in the range from
94.24% to 98.16% with high repeatability. LOD detection limits of TEGDN and DEGDN
are: 1.44 ppm and 4.09 ppm, respectively. The LOQ quantification limits of TEGDN and
DEGDN are 4.78 ppm and 13.61 ppm, respectively. The test results show that the method
has high reliability and can be completely applied in the facility.

Keywords: Thermal explosives; Dietylene Glycol Dinitrate; Trietylene Glycol Dinitrate; HPLC.
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