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Risk classification and prevention network barrier construction
of hazardous sources in university environmental laboratories

LEI Ling-Yan, BAI Xiang-Yu', ZHANG Hong-Jian, WANG Li-Ping
(School of Environment and Spatial Informatics, China University of Mining and Technology, Xuzhou 221116, China)

ABSTRACT: The types and characteristics of hazards in university environmental laboratories are diverse, and the risk
classification and prevention network barrier construction of hazards have a significant promoting effect on the management
of hazards in university laboratories. The article adopts the method of system engineering to classify and statistically analyze
the hazards in environmental laboratories; Based on the theory of accident risk chain, multi-level comprehensive evaluation
method, and Murphy's law, a risk classification index system and prevention network barrier for environmental laboratory
hazards have been constructed. The results indicate that: (1) The hazards in the laboratory are divided into two levels: risk
factors and risk units. The risks of risk factors and risk units are divided into five levels: extreme danger, severe danger,
significant danger, potential danger, and slightly dangerous. (2) Experimental materials, process equipment, environment,
personnel, and safety management constitute the risk chain of experimental accidents. The occurrence of accidents is a
chain event, and is greatly reduced by building layers of defense barriers. Building a prevention network barrier based on
experimental projects, with division of labor and responsibility among all experimental personnel, interlocking of material,
environmental, human and management, grading and precise supervision of hazardous units throughout the entire cycle, in all
aspects, is a strong guarantee for laboratory safety.

KEY WORDS: laboratory hazard; dangerous unit; accident risk chain; network barrier

EEWA: LA SRERETRamhZEmOE (2023181G027) 5 HEG VI ELEH AT S5IF LT H (52021Y003 ) ;5 ARG KA
HAR TR (2022ZDKTO5 )

Fund: Jiangsu Provincial University Laboratory Research Association's Top Priority Project (2023JSJG027); China University of Mining and Technology's
Experimental Technology Research and Development Project (S2021Y003); China University of Mining and Technology's Major Teaching and Academic
Project (2022ZDKTO05)

EEEE: AmE, W, SRR, PRI RS YOA R S R Z A IS TAFE . E-mail: bxy-cumt@163.com

*Corresponding author: BAI Xiang-Yu, Ph.D, Senior Lab Master, School of Environment and Spatial Informatics, China University of Mining and
technology, Xuzhou 221116, China. E-mail: bxy-cumt@163.com



74 A L

F2&

0 35

PARE, MR E SO R, RS, 2001-2021 4
kA 2148 Y, RIS 13 ASETS. 114 A2 45, #MRTT
iSO PNGAL (a1 P T M e 7 31 Wk w7 B SE R L)

RS EAE A BCERH Y LT &, AR E L
YNGR BHAIE . #E SRS FAA R FREZ TS5, 55
JHET, WUERCR K, SRR, SRS IR R AR 2
ZAF . IWRGERSHIE I f 8 &, A O 4R W IR Y fa
R, W DAL A RS VR XURS: S5, SRSV 1) A R R
TWHERE, SRS S R IRA

AREFH AR AR . SRR -7 T A S = X
B ATAE TR bR IR R A L ST ), — S iR g A Ll i
ST T . LR EE L, TR RZ
MR Z MK, DRGSR 45 R P A — e SR BRI, Ay
RG0. 4. M. IR ATAT. MR 0 KU A R RO
HLEL,

RS EEIEN 2 . TR RGAE K, WEEE
Bk, LRI R . SR, MRS gEMoR,
FALBL . BARESAR, TRSE KRR Y R
F SR IR RIS RN fE B R A, A R U A XU 432 5 B 0 ¢
I P 8 X T S 2 A VA B LA R O A A

1 IMELWERRIRNS LS TS

FFLEEINEXL, RHRSE TROMRIE, 21X,
ML I S FER IR R FE R R T T G T .
11 IBRTHEMARBEKX. KR, FHEAHK

FR B IR S0 = TR IR RIS S8 T / 4 “FAE QB L2
8011 /4, M HZY 40 0 / 4F . RAY AT H 2y 1500 151 / 4%,
ARBHEIR AR 2150 N /4E, BFFTAESE AR 29 70 A/ 4.
TR A AARIFHL, AR —H LA MR mH Y,
NS 2 R RPN I A B W NI SE X 191 B/ .0 o M 2 e (581

il

i B BB e B g B B o g My

A HRER AR K R
12 FRFIFEE, HEKX. FHK. ERESH

2022 4F, FPEFREE S = AR AL AR 810 F . 3665 i,
Hovh 5w Ak 2k ) 672 Bl 2603 9, 6 B Ak 2E IR ) 138 B
1062 i, 2055 H 17% F129%. 2. S8k, |4H. &F
VIR S S FE R A A B R 18 Bl 43 . 28 . 24 FhRN
25 Bl fER AR K HAER 2 hE B

Gy B FLG  BER R SZ B R ], AR IRAS R A
AR A5 I A A 2R A 3 A2 ) R A 3, A7
BRASK:, 70 <1 4F . 1~34F . 3~S4F . >S5 AFMIRIEUE &t
B 25%. 65%. 8% 2%. KIIFFAHIY A& Ak S B
= RGN
13 |&§fMEz, AEKX. EREX

2022 4F, FRBEFRBE S50 5 A0 IR A R SR E 10 28
890 L. M, GyIASAR B L /il f7fit 40 L A1 10 L, Bl
IRAUARE 160 L, ARIRA 30 L, 3535 AR i A— %
RESTHIN 20 LA 10 L, SEEAMASR, AR mAM Ak
BSM 9 400 L, 8O L. 120 L #1120 L. 4%, k. KR, 7%
FRARIL 6 B, AFLE L 30.33%, 15 BRI 4 Fl, 1K
TR HE 69.67% . 3XSEAT T H 4 MR 5250 28 22 4 18 i 2 A5 o YR
z—

2 IMESLE EfE IR XIS 5T R

fERPIR . T AR R R T & AR, RS
SRR EA R FA R IR ERE, 15—
A A BRSNSt A H Y ke i, FAss
TR, SRS, SN RBREAIES, B
Z 1, WATRES | At iy, 2 il A SRR fi Az A
RIS R SR IR A & B A7 1 1 37 i 2% 11,
g N BT AR T A SR RN SRR AT, 2 4 B
1A FE R SR A 28 A B R s el T8
SCHIRE N B 22 A PR AN U XU, ] 1
S A AT KU B TR BE A A A B

& Fr R

LAFH

B 1 SBEZEEHEXEHE

1

|| SR

| fEmLE ST RS

I B4

LI o —— —— — —— —— —— — —— —— —
Fig.1

2.1 fEkeEEHRBE SR

SRR B R (LG S AT RN RE M ). B
TR E . MRIEHGE, XUCRRE N A Wk B
TSGR . SE90 % % K A RN ) R YPBCR AT BAR RS, &

Experimental Safety Accident Risk Chain

BT A T AR PP N R, W O XU AR AP A
39RO IXUBS: AR A7 TR A A AN R IR R 20

S A R R 2B T 00T 57, 32232 D RE S e 1 A
TSGR R, LA B2 B D RR RO . s UK



555 W mARIR,

e R BRI S 2 ARG YA XIS 73205 B3 1 246 S B g 2 75

SrPARYE (R B RHOR ISR ) A BRI RS
SHRAE R RPTARE]), MshEe. PEE A B A AR 4
DIRERFIES BN 73 . T2 FE R 53 A K2 FLIR 2 e B 1
SR NTTAR AU ™ b TR AR IR IR 55 B RO T4 B v 2], o4
B 4P Dy e IRHE T B A0 A SRR

SEHG IR KU V5 R A . AR . 1t A B R ST A4
IR, AR eI AIEFRITIAR  HE. B
FOPHAT T ik 4t PR 28 e [ A s 52 20 RS , 3 3ok SR AR R SR AR T
2.2 fEk BT 53 2R

fERr R EAH IR . A EAEHA RS GR RIT, ek Rk
AT R DIRE R A L BRI R SR ST R PTG T 1k AR
fai i, SRR R I8bn 0 gOTAE ik, ZRRE G RG ek

TCHIAR Z AR, 2R b FAFMZR,
A Z BbpRe, TR Z8FREE ST ik 1,

TR RITHER Y, TARS . SLRAEE. AL
M M RN, FER ) A T 2 5 2 b BT i [
AR, SEEEREE . AN AR A RS LA B IR,
[ XU B IEAE P 2R G AU, e o BT XU 43 A [T XL
K RI FIZEE KBS RCo

BT R 200 % WU A R PR R R I DF IR Bl 455 P58
IS A AR PR S L B AR ER, M T MR E G
Wy BT [ A KU R KU PPAG TR AR IR R . FZ R AT
FE T AR, BE TR PN 2 AU 2K ST 11 6 6 B XU &
PORME, k1,

®1 NEXREFRATREITFGEERERSRINE
Table 1 Risk assessment index system and hierarchical weights for hazardous units in environmental laboratories
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