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Abstract:
of metallic (Li, Na, K, Mg) compounds of trinitrophloroglucinol (TNPG, 2,4,6-trinitro-1,3,5-trihydroxybenzene). Volatile

The T-jump/FTIR (Fourier transform infrared) spectroscopy technique was used to study the flash pyrolysis

metallic compounds liberated during the flash pyrolysis of trinitrophloroglucinol metallic (Li, Na, K, Mg) compounds
were determined. A curve showing the concentration of gas with time during flash pyrolysis was also derived. A
qualitative and quantitative analysis of the main IR-active gas products resulted from the thermal decomposition was
carried out. The REAL program was used to study the components of the combustion products, reaction
thermodynamics and the burning temperature of trinitrophloroglucinol metallic (Li, Na, K, Mg) compounds, which were
compared with experimental results gained from the T-jump/FTIR spectroscopy technique.
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Table 1 Molecular formulas, colors, states and
melting points of the trinitrophloglucinol (TNPG)
metallic compounds

Molecular formula Color and state Melting point(C)

Li(H,TNPG)-H,O primrose powder 183.5
Na;TNPG-2H,0O red acicular crystal 294.8
K(HTNPG)-H,O saffron flake 260.2
Mg;TNPG,*10H,O crimson powder 245.8

Foh1273.15 Kes7, {HIR 10 s, DU UEEEAS S 1ot
FELEAE IR A5 T HET T SRR S 8O0 7 B 4
cm™, $Hi K 150 kHz.

SAEREROR = RSP SE IR A
Li(H,TNPG) H,0 }y 673-693 K, Na;,TNPG-2H,0 }y
523-573 K, K(HTNPG) ‘H,0 }y 723-773 K, Mg;TNPG,*
10H,0 & 533-563 K.
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TR PR R 7 B JLRD B st 18] P, 1) 2T A8 3
PR RS A1 85 0y Rl S B A I A = T 28 v JE
LRt R 1] A A G R 2k, ATAR 2 LB (em ™)l »
B, ARSI (%) R y B, BSFIE] (s) A z %1% 3D(three-
dimensional) i . K 1 S =AY LR =By g4 Jah .
B R — AN RS RS T s 3
SRR 3D LTAMGRER.

B 2 Jin o AR = By i B B B BEER
TERIFESLIG 2T 2 s BF A% 2D (two-dimensional) £
AT P X P A5 REAE I A0 ) JE T AN T : 3620~
3100 cm™ AW 4 S HLO 43T 1K) OH i1 45 9% 5l Wi
Wb; 3335 Fll 1653 em™ 433l NH, % FRFAS X
PRANAEHR SR I4 ; 2340 cm™ BT A6 I gl mT 1)
F i CO, IS ) Z—; 2224 F1 2203 cm™
Ak B4 W WU 43 ) R NLO AL CO A 3R 30 W AT 06 5 i
1904 cm™ BT (49 W W04 o] DL HE NO Sh #or fi<
FHT= 1) 22— B b DRl 3000 f B g 7™ A — 7 B Y
HONO, H cis W I i i T 1633 1 1265 cm™ 4b,
trans WWENL T 1684 A1 1298 cm™ 4k.

A 2 ATAL RSB R = AN B BR R
2320 cm™ AbAFAE CNTTIHR SR, 1420 ecm™ AbA77E
COY RSN, 1568 % F 514k A 9 PRk 440 figt 7
A TR K ) 4 R iR ER AR AL 4.

22 RBERMNEENH

FIF T-jump/FTIR Z3Afr AR AT AR 3] & <A
7 B e P Bt ST ] 9 AR Ak O R RSO BT NS
H,.0,.Cl, RIS F 7 FAELLAMX AU, #455
7™y v R A 8 3 B AR R A A, L R R
P2 S s e M R T e . SEG L R
43 H,O 43T BET Brill S 43 O #8 BE , I 0 7
/RN R EC Y e W VA 7/ MY N (119 w95 W= i (X1



No.6

gk SRAE  =AEE R =48 (L, Na, K, Mg/ L & P ng Dk 4 53-%

1083

Fig.1 3D(three-dimensional)-IR plots of gas products of TNPG metallic compounds from flash pyrolysis
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Fig.2 2D(two-dimensional)-IR spectra of gas products of TNPG metallic compounds from flash pyrolysis
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Fig.3 Concentration curves of the quantified gas products from flash pyrolysis of Li(H,TNPG)-H,0
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Fig.4 Concentration curves of the quantified gas products from flash pyrolysis of Na;TNPG-2H,0
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Fig.5 Concentration curves of the quantified gas products from flash pyrolysis of K,(HTNPG)-H,0
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&2 TNPG £ B AMMARIMERER REAL 2R Bt HHHEER
Table 2 Results of theoretical calculation (REAL program) of the combustion performance of
TNPG metallic compounds

Parameter Li(H,TNPG) - H,O

Na;TNPG2H;0

Ky(HTNPG)-H,O Mg;TNPG,*10H,O

gas product H,0 (0.119) H,O (0.134) H,O (0.061) H,0 (0.168)
(molar fraction) N, (0.116) N, (0.167) N, (0.187) N, (0.155)
H, (0.049) H, (0.028) H, (0.127) H, (0.034)
CO, (0.218) CO, (0.108) CO, (0.189) CO, (0.046)
CO (0.447) CO (0.536) CO (0.436) CO (0.574)
HNCO (0.000) HNCO (0.000) HNCO (0.000) HNCO (0.000)
S/(kJ-mol™-K™) 5.14 247 2.34 8.57
U/(kJ-mol™) -1043.21 -2366.15 -1959.03 -2722.68
H/(kJ-mol™) -977.27 —2290.98 -1884.11 —2082.65
T/K 2103.78 1130.47 1127.25 2472.82
S: entropy, U: internal energy, H: enthalpy
TR —2k, 4351113047 F1 112725 K, HHIRF  H,O>K,(HTNPG)- H,0.

4, Mg;TNPG,* 10H,0>Li(H,TNPG) - H;O>Na,TNPG *
2H,0>K,(HTNPG) - H;O.

i i REAL F2 7 1158 HH B AR S TR 19 = il &
PR = 2R G A R B J5 7 0 I EE Ok A B, HLAA
BRI 2. Hd, CO.CO,.N, H, H0 & FE S
P4, Hox HeAR vl LI 8.

E 8 AT LLFE H, CO RIS /R A B HES T H,
Mg;TNPG, * 10H,0 >Na,TNPG - 2H,0>Li (H,TNPG) *
H,O>K,(HTNPG) - H,O; N, [ EE /R 50 B HEF IR T,
K{HTNPG)-H,0>Na,TNPG*2H,0>Mg;TNPG,*10H,0>
Li(H,TNPG) - H,0; CO, A B /R 4> KU HE 51 R P,
Li (H,TNPG) - H;O >K, (HTNPG) * H,0O >Na,TNPG -
2H,0>Mg,TNPG, - 10H,0; H, A% 2 /R 43 B HE 51 Wk 7
4, K(HTNPG) - H,O>Li(H,TNPG) - H,O>Mg;TNPG, -
10H,0>Na,TNPG - 2H,0; H,O F) B /R 43 B HE 51 Y P
“}, Mg;TNPG,* 10H,0>Na;TNPG - 2H,O>Li(H,TNPG)
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Fig.7 Contrastive picture of the burning
temperature of TNPG metallic compounds
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NH,+NO—N,H+OH (4) 13 [BReCe, SRR, SR, JCTA, 2005: 13]
HNCO+OH_>HZO+NCO 2 WOlff, J. J, NC]SCH, S. F, POWCH, D. R. Chem. Ber., 1991, 124:

(AH=-31.16 kJ -mol™) (5)
FEIL, RN (D) FN) AR IRAE TR, KN (3)F(4) A
RAPRENO, 2 8 i G 8 A0 5], 76 &l = IR 4514 F
AP K M ER OH M H il 5 5 /R
HNCO &4 LR, A i NCO H:[ Fil NO A« 78
BERSE, NI ™A — ZR A A 2% i S . e T
IG5 R A R R R AE7E HNCO, #8587
NO Sk & & 1 FIS A 45 AKX F T-jump/FTIR 43
PR 1 S35 45

4 &

(1) 1) FH 3 PR S8 R T A S I AR e 21 4b (T-
Jump/FTIR) S {37 43 BT e A X — A B 328 =3 (%) Li
Na K Mg b Pt $4 7 it S o 3 B EA T 05 R 30,
CATRES i Rl 77 A 4 SR A R ER U R AR .

(2) FIF T-jump/FTIR Z3#r AR, #5%E T = Ak
PR = RS Y s O i B b i 2D A& T
ST RIS D B vk B BE B (8] () AR fh i 2k, 3
TIZRIUCE P PGHE A AL

(3) i3 T-jump/FTIR 73 HrHOAR TS 5] =i Hk 1y
A= RGP0 £ RS e B, T AT A5
H A ST MR BE IR AR S T A R
B Li . Na. K. Mg £k i P ot 5 #2 X,
T T e K, 2 REAL B 73158 T 1k 0%
TR JRBe 2 5y ST 15 S 80

(4) REAL )7 i+ 5 45 L R B, H 7 HNCO
RAEBREE = W) 2 %, T T-jump/FTIR /3 M4 R X =
B B 28 = B3 % LiNa K Mg b 1 s 47 i 2
7 3t AR EA TSI W % B, 1% R Sk A Wk By
fiff SN 7 A — i i SR R HNCO, NO {4 i) B
W E 45 K T T-jump/FTIR 43 M3 A 1Y 52 56 4%
1, XA~ HNCO 5 NO 2 [a] & 4= Ky .
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