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[ ABSTRACT]

merization, and it was used as an organic flame suppressant to prepare single-based propellant. Potassium content in PAAK

Potassium polyacrylate (PAAK) with the low molecular weight was synthesized by aqueous solution poly-

was tested by a flame atomic absorption spectrometry, and intrinsic viscosity was measured by a Ubbelohde viscometer.
Compatibility of PAAK with nitrocellulose (NC) was investigated by DSC method, and combustion residues of single-based
propellant containing PAAK, KNO, or K,SO, were compared by nitrogen-bomb method. The results show that mass fraction
of potassium in PAAK is 15.21% , and the molecular weight is about 3 000, which is beneficial to mix with NC uniformly.
It has a good compatibility with NC in neutral or slightly alkaline (pH =7.0-7.5). Compared with single-based propellant
containing KNO, or K, SO, , the single-based propellant containing PAAK is homogeneous and transparent due to PAAK be-

ing evenly mixed NC. Combustion residue of PAAK propellant is the least, accounting for 0. 18% of the mass of propel-

lant.
[KEYWORDS] flame suppressant; organic potassium salt; compatibility; combustion remains
5033 s EE 2k Y ae s B e H B, dsn
5= TH A —Fh R 1A 0 7 s, A B 3D A

B i g fe b 8 1A R R S AR
FE AT SERE AT IA 5 m, K EERE MR 3] 20 m L2
SE R B, X0 T kil B A AR R bt A A o
YRS S NS i 43 el ARG i A

TG R R LR 1A P s RN
Zimf Al O H RO — M, U R e A
e kA T PRI £ 53 SRV e L RHL IR BE Y 51 A

* W HH:2018-04-27
ELWE K2 WHH H (301110104)

FH TSR TS B0 T 1 590 XA 10 e A P 1
THMTE R I PR AT S 7 RAFAE T R AR U T B
1R B

K- + - 0OH —KOH;

K- + -0- —KO;

KO + H - — KOH;

KOH + H- —H,0 + K-,

PRI AT, TR A 5 B9 i A O g R

FE—EE REI (1992 - ), 2 LR A, FEAFSREMEHIIIZ . E-mail: syfsong@ yeah. net
BIEES  HARE (1972 - ) L BIBE 5L, EEAFE RS /- F M RHOBEIT . E-mail :leginxiao@ 163. com



2019 47 10 A

731 SR AR R B B0 5 J B HG R ]

KET,F - 41 -

() FR S RSO R i (A s AR AT TH
JEA 7] A AR 2 1A %) JE - 6 AT e R A s 28l B IR A 1
H AT AR AR (2 3k 3R R

— PR EEAR AV A T, T B RE I AT A BT R AL A
(NC) AR JHHEF 0V AR B O T 76 R &
S IR IV B S 5T Wk B K L3R
TR A, T A T R B I T T A R A K 2
Jo , SRR 2 1) 1k 27 2 i VRN 2 1 ) B 34—
P B R 24 1 58 R R 0 T B 5 e R
KRV L, R, WA R be S A RE =
KR, 75 W2 2 ¥R RS s i ] 5 as 1)
JGHL R GERIRIN A A E BREREE T RE )

H AT, & 525 W 4 50 5 Ay O T 44
2540, FEFRZ R PC R, [ AE R 2 Tl 5 e 2 2
) iR R 2R, T A 2%, mige oY
A TR R B be i B B (B 5 R AR B
HHES B T A R K A HE R ) kA R
FHPAOT RS T A £ 5 A R K e R AR 3 12F 59 A
KIGURBE 0 R ARIE IO 5 T 2 558 24 v %) 1o FH D)
A R, BTNy =K B R A R K 2 R R
Fetkreth A W W iy s2m . BAT, W RN
ToHLE: , TCALERER AT M ROR BSR4 (BT
PLERER A K24 5 3 DL AR TR 2 8O o3 P
2 iR AR REMAAR K 5% 0 247067 14 JBE A4 235 44 R 4 24
B OB K2t e e v i HL g 2
BT R R

AR, AN T LR HLTE A, P FRascf
A7, IS s A m e S A A m e 28
B RRVE NI, WHERER , X P & A 4R 1 2 1
AE A i 12 8 SR TR B R A LT A ) 5 7
P& 3 FAHLIE A SBAR ZHERH AR IR AR | 1L
BLPRER X 3 R B R S SR, A K 2y B4k
KA B 51 AR Sod SR A AT A R AR 4
FERNEIRA (PAAK) , FINCH 51 & i #5 3k
K2, I N ELI A1 Ak e sk i 2 T, S5 R R
B BRI T T HEREXT HE

1 REEs

1.1 FEERRNEE

Jrokk: LB oK, A NIEER A gl B
VAR ~A R A BR 28 A 5 i B R i , 4 W 4, b Vg e
PR A BRA R 5 SRR, 2Bl B 2542 A4k
SRR BRA /] BRIRER , e M4l , b e ek 240k
FIABRAA T IR AR, B4l [ 25 42 A b 220 A
PR F] s SR EAR 25 (100 mg/L) .

{75 1% 4 » Shimadzu DSC-50 % 2% 715 49 1 &t #4
1% ; SOLAAR 989 JiiF- WS 43 Y66 RE T 8 25 0 B
B LA A I S IRER R T,

1.2 PAAK HI&H

PRTRIS AR L 2 e AR A S eI RS
YER TSR RE AR A k& S350 WPk
Ji A F i /IR e 22 5 0 AR A
() PAAK 20 F K, MIAE S 5 NC ARG,
I, A G R T B PAAK 19> T 2R HIK
WA, Ut iR R 51 &7, SN B EEFE 7
R e G RA, A IR F 2 PAAK™,
B mE 1,

HLAREAE AR H AT S EALBR FIN IR R
PR N 15 B U R ER | SR 5 e A | Il
TR EERE RO B PO ORI R, in A S N KA
W o S R B T i Ry BRLA BT 1) 3% , S VR B ST it
R 1.5 %, 7E 80 CASMY T, N
SRR A AR RS . 1 h e Ee  TER N 2 h 5
R R B 2 SR N, 1 BNR B A 1) PAAK VW,
Fa ILHET 5 O B0 B WAL IEAT #5545 31 PAAK
A
1.3 BEHNHE

VEISTRER BRFRET PAAK BFEEIEE 70 H i,
SRS TR (VR A O ), 5 NC IR A TR A
ML AT G A L 2 80 1% ,3 h 5
B 2] V125 M5 TPl 4 sk & 512,

nKOH
nCH,—— CH >~ nCH,

COOH

s, +CH2— CH%

COOK

COOK

1 PAAK & HUSE
Fig.1 Synthetic route of PAAK



L42. T I )

5548 B 5 1

2.1 SHEENE
2.1.1 MWiR&EH

I M T IR O G 1 2 D e B A 5 e Rl
W :769.9 nm, 25O FIRKT TAEHLIE 6 mA R %S
R-CHIIE AR 1.2 L/min,
2.1.2 ftRfEMLE

3 MBS AT A B AR T 10 mL 25 4
R, Ds gk e 25 BB 0.2.,0.4.0.6.0.8.1.0
mg/L (IFRHEIRI . 7E0.1 ~1.0 mg/L G, 45
AR ER, HASE R ECN 0. 998 9, Bds 2848 1 [ml
JFAEIE AU EE S IOBE TR N V = 0. 423 4 « +
0.005 0,
2.1.3 HRKNE

FRECT g PAAK PCHGA VR, K 25 S HU 1 mL PAAK
T 25 mL 2580 MOKFE B R ZI R 50, T
SEIKHRE O SR IERE  TERRUE 28 LA K A
FTEMN S,
2.2 PAAK $5MEFHENE

FH S B (B 4145 0. 56 mm) 7£ 30 CfH
A I E PAAK M FEPEZRE RS, DL 2.0 mol/L
NaOH /KN % 57, 45 PAAK B AL 2 x 1077 o/
mL VIR T
2.3 HEBFMENK

T RAIE A B A HLIE JA T AE NC i & 4
P, H DSC 3 A ) PAAK FlNC #EF7 A 284
M

MR A THEHE K 10 K/min, W # N 30
mL/min, BRI NS
2.4 HBEARMER

WEEE ] £ 1) B R T S 245, F B T 3 I 7E NG rh
() A 21
2.5 ks i

TH AT A AR TR 2338 s D R 55, X kg
R A FIRZ M7 DR, T X 3 R A R AT
WRGEFR A A

I 3 & S 27 AU R B IS Y B i
i RIEM AR FAARD IR I R SR 2 R
TN R A i R Dt N LB K AL R e o Dt N
AR W2 R, RS 22 M H STk, RS20k
PSR BERRIE T T I A B e AU T B R E
1, FRESERA M, (FH C We LT i A AL RE
IR SR T FLA A N BE BR T (R 5k | ZE LA ot

1o PREEHIA AR 2% 22 LA R ARAE IR T 5 B 22
BRIV g 5k i o

3 BRSR

3.1 HEENE
K NG S~ WO 335 75 8 PAAK A &
i, MR 4 K PAAK KRR 5589 TR 1
%1 PAAK 47894 %

Tab.1 Potassium content in PAAK
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Tab.2 Intrinsic viscosity of PAAK solution
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Tab.3 Test results of compatibility of PAAK-NC

W SR °C AG,/C

NC 208. 500
PAAK (pH =6.5)-NC 194. 000 14.500
PAAK (pH=7.0~7.5)-NC  207.776 0.724

P /mW
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—
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/T
K2 PAAK(pH =6.5)-NC&ZK DSC ik
Fig.2 DSC curves of PAAK(pH = 6.5)-NC
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Fig.3  DSC curves of PAAK(pH =7.0-7.5)-NC
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Fig.4 Comparison of the homogeneity of three

flame suppressants
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Fig.5 Flame suppressant dispersion in nitrocellulose
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Fig.6 Measurement of combustion remains
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