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[ABSTRACT] In order to study the thermal risk of polyethylene glycol 6000 ( PEG6000) synthesis process, the syn-
thesis process of PEG6000 was divided into eight stages. Reaction calorimeter (RCle) and adiabatic acceleration calorime-
ter (ARC) were used to test the heat release and stability of PEG products in different stages. The adiabatic temperature
rise A, was correlated with 6, , and the calculation method of hazard controllable point was proposed. RCle results show
that the out of control severity levels of PEG127, PEG 300, PEG 806, PEG 1500 and PEG 3350 are Grade 4, and that of
PEG4000 is Grade 2. ARC results show that the 4 of PEG products is 311.32-318.39 °C. Results of hazard controllable
point calculation show that the hazard controllable point of PEG300 is the largest (69.43% ), and that of PEG4000 is less
than 0. Therefore, special attention should be paid to the synthesis stage of PEG300 in actual production. Measures such as
prolonging the ventilation time and slowing down the ventilation rate can avoid the decomposition of products caused by the
rapid rise of system temperature, to reduce the risk of reaction process and to realize the safety production of enterprises.
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Tab.1 Material consumption in RCle experiment
B L_Wi/g i g HELEE g FAVAEEASPSY JERE i b —Z R BT B %

PEG127 333.50 0.20 350.00 683.70

PEG300 300. 00 0.10 408. 50 708. 60 43.88
PEG400 300.00 0.05 100. 00 400. 05 42.34
PEG806 300.00 0.08 305.00 605.08 74.99
PEG1500 300. 00 0.06 258.50 558.56 49.58
PEG3350 300.00 0.05 370.00 670. 05 53.71
PEG4000 300.00 0.06 58.50 358.56 44.717
PEG6000 300. 00 0.06 167.50 467.56 83.67
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Tab.2 ARC experimental parameters
FE iy FE i T/ g FE ST g BEfh A/ (J- g7 - KT) PEPER T
PEG300 2.515 7.056 2.41 1.608 7
PEG400 3.416 7.056 2.50 1.469 8
PEG1500 2.136 7.056 2.55 1.676 6
PEG3350 2.563 7.056 2.43 1.592 7
PEG4000 3.104 7.056 2.74 1.592 7
PEG6000 1.073 7.056 2.64 1.8356
240F %3 RCle BB i A4 42 A4
3 1 ab. aracteristic parameters in e
PR 160 Tab.3 Ch p RC1
5 (@] .
E 154 ‘ AT 7 120;@ reaction process
ey | I c / us
f . 4./ D,/ . -
g il q-fl W (Joge (Wem™ -
ﬁ (g.mln ) K_l) Kfl)
PEGI27  1.81 117.08 2.70 127. 80
, , ) ) o PEG300  2.32  122.94 2.53 123.97
120 160 200 240 230 PEG400  1.86  103.47  2.47 129. 84
Fef [E)/min PEG806  1.89  106.19 2.45 119.57
F2 & PEG300 ) RCle 52861t 7% PEG1500  1.40 83.67 2.53 113.44
Fig.2 RCle experimental process of PEG3350  1.28 82.24 2.62 100. 40
synthesis of PEG300 PEG4000  1.40 68. 50 2.79 106. 81
PEG6000  0.87 46.69 2.77 96.93
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Tab.4 Exothermic parameters of the system in

the process of introducing ethylene oxide

BEg, Q/ Q/ AG/ RIS
kJ (J-g™ C JRigie 213
PEGI27 1063.60 1555.65 576.17 4
PEG300 1122.40 1583.97  626.07 4
PEG400  303.00 757.41  306.64 3
PEG806  823.20  1360.48  555.30 4
PEGI500  770.70  1379.80  545.37 4
PEG3350  960.50  1433.48  547.13 4
PEG4000  167.60 467.43  167.54 2
PEG6000  473.10  1011.85  365.29 3
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Tab. 6 Characteristic parameters of PEG with different molecular weights under adiabatic condition

RS 6,/°C B,/ (C + min~") 0,/ 0,/°C N6,/ H(I-g")
PEG300 335.7 0.057 379.8 379.8 44.1 171.08
PEG400 330.8 0.055 378.0 378.0 47.2 173.09
PEG1500 330.6 0.059 377.8 377.8 47.2 201.93
PEG3350 325.2 0.023 378.4 378.4 53.2 205.80
PEG4000 325.3 0.036 376.5 378.5 53.2 208.85
PEG6000 330.1 0.022 377.2 377.2 47.1 228.36
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Tab.7 Decomposition characteristic parameters of

samples modified by thermal inertia factor

C
*‘rﬁtﬁs 0[}24 0D8
PEG300 305.45 318.39
PEG400 301.73 314.15
PEG1500 300.75 313.10
PEG3350 300.78 312.28
PEG4000 299.79 311.32
PEG6000 301.71 314.40
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Tab.8 Calculation parameters of hazard controllable point
K 6,/ C 6,/C A6/°C (A6, - NO)/C f&E T 8/ %
PEG300 318.39 127 191.39 434.68 69.43
PEG400 314.15 127 187.15 119. 49 38.97
PEG1500 313.10 127 186. 10 359.27 65.88
PEG3350 312.28 127 185.28 361. 85 66. 14
PEG4000 311.32 127 184.32 <0 <0
PEG6000 314.40 127 187.40 177.89 48.70
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