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Safety relief system size calculation for Acetic hydroperoxide
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Abstract; 13% actetic hydroperoxide is investigated by Accelerating Rate Calorimeter (ARC). Judged by
ARC test, inital exothermic temperature is 45.25°C , the maximum pressure is 1.31 MPa, and the maximum
self — heating rote temperature is 113.1°C. The experiment results indicate that the acetic hydroperoxide is of
obvious hazard. Based on abeve, the dangerous parameters are calculated when need to release, and the re-
lief system is non — tempered hybrid system, which judged by the curve of temperature is pressure. In the
end, the relief system size of an acetic hgdro peroxide tank can be calculated using the methods of DIERS and

omegas.
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Tah. 1 Measured thermal decomposition characteristic data of 13% actectic hy droperoxide
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Fig.2 Curve of temperature rise rate vs. time
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Fig.3 Curve of temperature vs. pressure
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Fig.4 ~Curves of temperature and presseure vs. time Fig.5 Curve of temperature vs. pressure of exotherm
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Tab.2 Thermal decomposition characteristic data modified by thermal inertia factor of13% Actetic hydroperoxide

MRS #R bR 4 HR
HEREF AT,/ C 76.5265 || BREBAER/(C - min~!) 2.152
PR BE T/ C 45.25 BERAEREE/C 113.1
BRBHEE T/C 121.78 || BRIk &Ad A 9., /min 118.34
MR ABRAEE/(C - min™") 0.028

2 FEZB®zRLiHERET

IR T — AN 15 m® BREHER, 55 R E 8N 13% 3L B Z MW R, B W 104 ke, EHER
it B R 2.03 MPa, fits R34 1.33 MPa.
2.1 ERERERMENITE

M T SEBR T B = A R R M S XM A RF, MARWAR, $RE0% WHEEX
SERRAEIE NG & FUE BB IE, BB RLR AN T AOER, AT, ST Tk b R A T W
SRS RIKIE, NN Y TFRRERAGTHEE BEAR (1) ~ (9) BER, i
F T A= g 1.33 MPa #12.03 MPa B R 98 443 B AE 24 T 525 4 0. 25 MPa 1 0. 39 MPa f¢) k58 & 4.
WECE R T AR ER T RZBOM A SRR LR 3. WR ¢ SUBRME, BE.
BAEREEBEUMAAR (4) ~ (5) HITBE, WSR2 RDE
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Tab.3 Physical Properties and other Data

m, oV P/MPa
P, =Py —. (8) e T
mg V., 0.25 0.39
a=1--"1 (9) HE/K 326.34  334.05
pi-V BAER/(C - min') 0.076 0.13
KH, PAER, Pa; m HIER, kg; VIHER FEF+# =/ (MPa - min~") 0.018 0.034
m'; o REIERBU; TR R FAR LR e FEM H/ (K- kg™") 44.55 45,38
%i\‘g@%%{#, —Fﬁ:\‘ A %i’(?ﬁﬂ%{#?%ﬁ, x WAL C/ (K - kg" - K) 2.5 2.6
R ABOE KEEHEp,/(kg-m™) 2.6 2.7
2.2 MHREHDH WK p/ (kg » m~?) 1130 1125

WHAREN HESRE ., SEREREER
g, ARC WIRIE R T MARRE GG K TERIE, HEd log P - 1/THE, HHERKEL.
ARG T, FRETHRENESER, RHEHT, YREREWHBEN, ERAUBZEENG
Ei&. SERET, ERETAAUSKER, AHIBGT, YEERZNHRBER, ERREEERE
RN —H5r. MERBRGET, ERETHRIUEMSEERZM, ERHERS, EHORERESN
FRERENESRE. BRBIVRERFRLE N EREER R, THA ARC KR EXHERE
REBTHES. REE2, TUAKLEZREAEKRENBERE YRSERBETAEN
0%, AERMBEEGRSE, TUREEMBEARK".
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RBER B IE L. %MK ARC RS, 0, M Q, AREARX (10) A (11) HHEBHAT
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ZRIFEMBERE.
2.3 ZEMPERTE

AR A, KB mBE Rt EEEARE. X THREMRES RS, AIRH DIRES &ﬂ“&
BU SR EEMBR. BRRXAMBEBRE A= W/GCIHE, Kb WRAZEMKE, s™,
CRREMEBRFERIE, kg- m’s™'. DIRES BB MEZLMEE W RAKX (12), Xi?ﬁﬁﬁ
PRERE G, F Omega (o) HEHE, B#fTT—FIIMMAMLMBSE, ERABKTERE. B%,
MERERBIERNRBAEREEEERK, TUEE 6, H; KK, WRALHRE b NRBE &K
WiE (BRRFEESE), e 6 A (13) ATLEE

V h 0.5 2
W= m, - q/[( . fs.P_v) +(C‘.ATH)°5], (12)
Ve P
Gy = ﬁgocg+<1—ygo>ci, (13)

R, ¢ WEMFER MY FHRBBOER, W- kg5 AT, HEEEWL, K; y, AU/ BRIRE
i, WERETHEAMBERA DLSKMERSE, yo=(1-P/P). q, ATy, G, 1 6, FTHEAX
B [8]) FHFBITHEBE.

G, BBARA=W/G,, BRBER (d=1) ALREH (= 4 WHERA
1.5808) MMMEBRE 4. MNFE4TH, EHETHEEZWMEZ LM Tab.4  Relief system size 4
ERMKAD, EEETEC, MEEHREN ¢ =1 &4 T 6 EHR ¢ A/ml
Bo=1.5%4HBILE MERHREAZER TE, BHERSH— b=1 3,06 x10-*
&, Bk, T AERS, NRIERHRANWEFEH. $=1.58  2.00x10"*
3 & i

(1) FEZHBEBABEEE. RIE B3 LR ZBMEBR ARC WK, WHHARE N 45.25C,
ERBNEZE, REHRERE.

(2) MAETEMEER. MREREY, 3% 3EZREBBERERTEA 1.31 MPa, FIN
RATME, X TFHBEROHTHEMNEGER, DERERRE.

(3) HIEHET. MBRRERPNAH, FFENNEEBENRE . WEAHBT, 5% KA
B 1k A o B S B 52 A
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