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Application of Dow Method in Glyphosate Production Plant

Yang Qi, Yang Chu-fen
(School of Chemical Engineering and Light Industry, Guangdong University of Technology, Guangzhou 510006, China)

Abstract: In order to ensure the safe production of glyphosate production enterprises and reduce or avoid the
occurrence of fire and explosion accidents in the production process, the improved Dow Chemical Fire and
explosion risk index evaluation method (Dow method) is proposed to carry out safety evaluation. In view of the
inaccurate calculation of safety measure coefficient in the current general Dow method, the personnel safety
compensation coefficient is added, and the safety compensation is divided into event prevention type and
consequence mitigation type, and then the hazardous process units are quantitatively analyzed and calculated, so as
to improve the accuracy of the safety evaluation results of Dow method. The improved Dow method is applied to
the safety evaluation of a glyphosate production enterprise, and it is found that compared with the traditional Dow
method, the improved fire and explosion risk index (F&EI) and exposure area are more sensitive and can more

accurately reflect the fire and explosion safety evaluation results of glyphosate enterprises.
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Fig.1 Simplified flowsheet of glyphosate production process
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Table 1 Analysis results of general process risk factor
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Table 2 Analysis results of special process risk factors
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Table 3 Hazard level reference table
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Table 4 Analysis results of compensation coefficient of safety measures
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Table 5 Hazard level comparison table

FhETT LR

TZHIC Rl 50 B0k Y G

M 7 F&ELMUE 5y F&ELHUE %4
SRR 21920 FEH K 10522 = 155.63 Rk
VLT ‘ . ; .
Eﬁ@lﬁ] 152,96 dEH K 56.60 i 102.48 4§
LN E ST
VA » . i
o 13776 FER O ss100 B 9505 R

FH SN, H e 5 DOWREAT 22 &0, &
PSRN 3 BT IR S 8 S5 AT AR K, AN g i A2 Al
LA PR LR o DR R A, oA RS B S e
LA T, A AT BR SR B BASI | AR DA
AR, IR H B R N S BT R A AR

27 HREREER

T e AR AT DA HY 12 B2 0 2% B () sz o) [X 3,
TR ARG A X S=nR*, R=0.256xF&EIiT H A3 H,
TR, SRAFA S B 2 B 6 e i 14 5 R T AR
2278.28 m*, I 5 B FR A N4 984.21 m?*; H I
[ AT R G 53t T 1 2 R THI AR M 659.24 m?, 5t 5 (1)
FFEHAUN2 161.16 m*; = Z & RIS e Gt i 22
FR AR 624.76 m’, Bt 5 (1) 2 F& AR A1 859.15 m’s
P E 525 SR, FH et 5 I DOWYE T HH 1 e i
TR B K A PR B Al f 22 4 A 7, R Al
SEWIR B X B VB TE IR )RS T A vE R DA K
B7 K A il 2 75 40 T SE R A DA s A R R A
E N o TGO TN G

2.8 WHEM~Hi%k

BT AT IRAS I BRI AN S 528, TRl 1 T vk HE A
TR R PR, AR 520 R : ok
W P24 5% = Copx 5 B T A SV P (X F&EL

3 Zip

B o0 R H I AR A B I S B P, SR ot )
DOWYZE % B B A 7 2 B I USR58 B G RS
[ B TG DA % = i IR B G AT 22 A VP4, S5 21
L/

(1) & BN 28 B T F&EIEUE J9155.63, 2 F& 1
FUR4 98421 m*, GRS GURIRK, TR s N2 A it H
T [ BT F& BB 9 102.48, S 75 A N2 161.16 ns
fE g o S = L PR CF&ETEUE A
95.05, FF& AN 859.15 m?, fER 54 N i .

(2) 51LGHIDOWIEAN ELEL, Hiidt i 1 K 9 A
VEfG 6% (F&ED) 5 R A EE NS T (1
S BR1E IOL , R B 7 f b S B gl A i R AR 1
LAV S

(3) FER I DOWVEHEAT K RIS F AR 4 PP
LR, BN 53 2 AR R H R MR oy
NV FAT A RNt Ja R, AT 4R M DOWk %
VS R HERE -

B K-

(1] B, 2, ZEME, & EHBEG R L ZH Rt E]. /4
TR, 2013, 32(7): 1635-1640.

CHEN D, LI J, LI G R, et al. Synthesis technologies for
glyphosate [J]. Chemical Industry and Engineering Progress,
2013, 32(7): 1635-1640.

[2] MURTAZA F A, WILLIAM C S. Closing down on
glyphosate inhibition-with a new structure for drug discov-
ery [J]. Proceedings of the National Academy of Sciences of
the United States of America, 2001, 6(98): 2944-2946.

[3] DONADELLO A. Method for the preparation of N-phos-
phonomethyl glycine: US5041628[P]. 1991-08-20.

[4] PFLIEGEL T, SERES J, GAJARY A, et al. Process for the
preparation of N-phosphonomethyl glycine: US4065491 [P].
1997-12-27.

[5] ZHOUJ, LIJ, AN R, ef al. Study on a new synthesis ap-
proach of glyphosate [J]. Journal of Agricultural and Food
Chemistry, 2012, 60(25): 6279-6285.

[6] BOM,LINW,TINGC W, et al. The Application of DOW
method for production risk evaluation in chemical enter-
prises [J]. Advanced Materials Research, 2014, 2954(884-
885): 162-165.

[7] SADEGHI A, GHARABAGH M J, REZAEIAN M, et al.
Fire and explosion risk assessment in a combined cycle
power plant [J]. Iranian Journal of Chemistry & Chemical
Engineering, 2020, 39(6): 303-311.

[8] KYUNGTAE P, DONGIL S, WANG Y W. Risk based 3-di-
mensional and multifloor plant layout optimization for lique-
fied natural gas (LNG) liquefaction process [J]. Korean
Journal of Chemical Engineering, 2018, 35(5): 1053-1064.

[9] #U. DOWIRAE PR WM AL /™ L2 2% 4 P4 th R R

[7]. W B Rl 58K, 2009, 28(11): 863-866.
XU S B. The application and research of Dow’s fire &
explosion index method on safety evaluation for the tet-
rahydrofuran (THF) [J]. Fire Science and Technology,
2009, 28(11): 863-866.

[10] Ehse, b, Sk v i 3ol ok ¢ 18 e 10 /e B 48 2053 Hr [J].
HBIRE SR, 2015, 34(7): 954-956.

LYU H L, MA R. Analysis on the risk index of explosion of
city gas station [J]. Fire Science and Technology, 2015,
34(7): 954-956.


http://dx.doi.org/10.1021/jf301025p
http://dx.doi.org/10.1021/jf301025p
http://dx.doi.org/10.1007/s11814-018-0019-7
http://dx.doi.org/10.1007/s11814-018-0019-7
http://dx.doi.org/10.3969/j.issn.1009-0029.2009.11.020
http://dx.doi.org/10.3969/j.issn.1009-0029.2009.11.020
http://dx.doi.org/10.3969/j.issn.1009-0029.2015.07.036
http://dx.doi.org/10.3969/j.issn.1009-0029.2015.07.036

130

J7 R Tk R IR

40 5

(11]

[12]

[13]

[14]

[15]

[16]

VEAL, 25 FEBA, I g gee . o T aih A s vl g ORUR TR K
BT, 24 SR K, 2021, 21(1): 9-18.

WANG K, LID Y, SHI T T. Risk assessment approach and
its application to the new-type oil-hydrogen station acci-
dents [J]. Journal of Safety and Environment, 2021, 21(1): 9-
18.

LVE. VRSN GE DB AL VE K I SE R VAR 2 AT (D], T B
Bl 5HOR, 2015, 34(11): 1527-1529.

JIANG T. Fire risk assessment on oil tank area based on
Dow chemical method [J]. Fire Science and Technology,
2015, 34(11): 1527-1529.

X, FReR, £EH, & BN KR RIERRIEEIT
B AE e SR Al B o I RL T 3], RF R 5 0, 2010,
10(22): 5509-5512.

LIUY,LI X F,JIANG Z Y, et al. DOW’s fire and explo-
sion danger index evaluation in the application of light
hydrocarbon tank [J]. Science Technology and Engineer-
ing, 2010, 10(22): 5509-5512.

DAEITE . B TTEAE R & 200 5 E 2 T R
R[N, BLARAEL L, 2011, 31(S1): 363-365.

TANG H Q. Application of dow chemistry method in safety
evaluation of ethylene preparation unit [J]. Modern Chemic-
al Industry, 2011, 31(S1): 363-365.

FRIRT, LA 8 A6 2 18 B AN R AE HE AL AR 1] R A
)R] 2 A R ROR, 2011, 7(8): 194-198.
ZHANG Y N, WANG B S. Application of DOW’s F&EI
method in ammonia plant of Anhui Huainan chemical
group [J]. Journal of Safety Science and Technology, 2011,
7(8): 194-198.

. KR IENE SR T B A R B b 2
ZIZ ). e AR EOR, 2012, 8(6): 91-95.

[17]

(18]

[19]

(20]

(21]

ZHENG L. Application of Dow fire and explosion index
evaluation method in FCCU [J]. Journal of Safety Science
and Technology, 2012, 8(6): 91-95.

AP, BRAE GBS PPN I e A T R R R 2
ANV N [I]. 24 5308 TR, 2015, 22(5):
79-84.

SHI H T, CHEN Y J. Calculation method of fire and explo-
sion index value by taking classified credit for the effect res-
ults of safety measures [J]. Safety and Environmental Engin-
eering, 2015, 22(5): 79-84.

P TT, BALRE, EEIL, & B PR VR B Sod 0
FEIR A 3t 2 S VP o B SE (0], A 22 G AR 72 RHEEOR,
2016, 12(6): 153-157.

LUOTY, DUANL X, WANG J J, et al. Improvement of
Dow’s chemical evaluation method and its application in
safety evaluation of combination station [J]. Journal of
Safety Science and Technology, 2016, 12(6): 153-157.
FARIE, B, o — ZBRERH B O s oy T &
ML EI. 2Tk, 2008, 26(8): 28-33.

WANG P L, LONG X Q. Main process technology to pro-
duce glyphosate from IDA [J]. Chemical Industry, 2008,
26(8): 28-33.

HAJNOCZKI M B, GULYAS I, GYOKER 1, ef al. Process
for the preparation of N-phosphonomethyl -glycine:
US4486359[P]. 1984-12-04.

ik whE, XM €. React IRSZIT I #2 2 B & A T 2 [J].
424, 2018, 57(6): 403-405.

ZHANG M D, LIU P F. Real-time monitoring of glyphosate
synthesis with react IR [J]. Agrochemicals, 2018, 57(6):
403-405.

(Friegmit: R


http://dx.doi.org/10.13637/j.issn.1009-6094.2020.0652
http://dx.doi.org/10.13637/j.issn.1009-6094.2020.0652
http://dx.doi.org/10.3969/j.issn.1009-0029.2015.11.036
http://dx.doi.org/10.3969/j.issn.1009-0029.2015.11.036
http://dx.doi.org/10.3969/j.issn.1009-0029.2015.11.036
http://dx.doi.org/10.3969/j.issn.1671-1815.2010.22.035
http://dx.doi.org/10.3969/j.issn.1671-1815.2010.22.035
http://dx.doi.org/10.3969/j.issn.1671-1815.2010.22.035
http://dx.doi.org/10.3969/j.issn.1671-1815.2010.22.035
http://dx.doi.org/10.16606/j.cnki.issn0253-4320.2011.s1.052
http://dx.doi.org/10.16606/j.cnki.issn0253-4320.2011.s1.052
http://dx.doi.org/10.16606/j.cnki.issn0253-4320.2011.s1.052
http://dx.doi.org/10.16606/j.cnki.issn0253-4320.2011.s1.052
http://dx.doi.org/10.3969/j.issn.1673-193X.2011.08.035
http://dx.doi.org/10.3969/j.issn.1673-193X.2011.08.035
http://dx.doi.org/10.3969/j.issn.1673-193X.2012.06.017
http://dx.doi.org/10.3969/j.issn.1673-193X.2012.06.017
http://dx.doi.org/10.3969/j.issn.1673-193X.2012.06.017
http://dx.doi.org/10.13578/j.cnki.issn.1671-1556.2015.05.014
http://dx.doi.org/10.13578/j.cnki.issn.1671-1556.2015.05.014
http://dx.doi.org/10.13578/j.cnki.issn.1671-1556.2015.05.014
http://dx.doi.org/10.13578/j.cnki.issn.1671-1556.2015.05.014
http://dx.doi.org/10.11731/j.issn.1673-193x.2016.06.027
http://dx.doi.org/10.11731/j.issn.1673-193x.2016.06.027
http://dx.doi.org/10.11731/j.issn.1673-193x.2016.06.027
http://dx.doi.org/10.3969/j.issn.1673-9647.2008.08.006
http://dx.doi.org/10.3969/j.issn.1673-9647.2008.08.006

	1 草甘膦生产工艺概况
	2 DOW法在草甘膦生产中的应用分析
	2.1 改进DOW法分析过程
	2.2 选择评价单元
	2.3 MF的确定
	2.4  F&amp;EI的确定
	2.4.1 确定一般工艺危险系数 (F1)
	2.4.2 确定特殊工艺危险系数 (F2)
	2.4.3 确定F3和F&amp;EI
	2.4.4 危险等级的确定

	2.5 安全措施补偿系数
	2.6 补偿后的危险等级
	2.7 确定暴露面积
	2.8 确定财产损失

	3 结论
	参考文献

