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I. Case Introduction 

According  to  the  Shenzhen Evening 

N ews,  on the  afternoon of  June  7,  a  

laboratory  g lass  instrument  exp los ion  

occurred in  a  un ivers i ty  in  Shenzhen.  

The Phd student  Sun  was  doing  

exper iments  in  the  laboratory,  the  

exper imental  g lass  bott le  suddenly  burst  

in  the  case without  warning ,  g lass  s lag  

splash.  After  the explos ion,  Sun's  whole 

body  was  instant ly  shaken and his  ears  t ing led.  H e  found that  h is  face ,  neck,  

a rms  and other  10  places  were  in jured by  the  exp los ion.  He  was  quick ly  

ass isted  by  his  c lassmate s  in  apply ing  s imple  bandages  and pressure ,  and 

was  taken to  the  emergency  department  o f  Shenzhen Univers i ty  General  

Hospi ta l  for  t reatment . The  carot id  sheath  was  blown open and a  further  0. 2  

mm deep would have  cut  through the  carot id  ar tery.  

After  a  thre e-way  consul tat ion  between the  hospita l ' s  vascu lar  surgery  

department,  o torhinolaryngo logy -head and neck  surgery  department  and 

p last i c  and cosmet ic  surgery  department.  After  the in i t ia l  consultat ion,  X iao  

Sun's  ent i re  body had more  than ten  wounds  of  var i ous  s i zes  combined,  with 



the  wounds  concentrated on the  neck  and face  of  h is  f ronta l  upper  body.  In  

addi t ion to  the  most  dangerous  neck  wound,  the area around the eye  socket ,  

the  chin,  ear,  f ingers ,  shoulder  and forehead . . . . . .  were  a l l  in jured to  vary ing 

degrees .  The  most  b leeding  of  these  wounds  was  on  the  r ight  s ide of  the  

neck,  which  was  v i sual ly  measured to  be  3  cent imeters  long.  The deepest  

wound was  on  the  r ight  s ide  of  the  jaw,  where  a  "hole"  was  blown d i rect ly  

into  the  sk in ,  about  a  f inger  knot  dee p.  After  a  qu ick  u l trasound,  the  doctor  

determined that  X iao  Sun had not  in jured the carot id  artery  or  other  

important  b lood vesse ls  and ner ves ,  and immediately  decided to  have the 

surgery  performed by  Song Rengang ,  Di rector  of  the  Plast i c  and 

Reconstruct i ve  Surgery  Department.  

At  present ,  Sun is  in  hospita l  and recover ing  f rom h is  in jur ies .  

Other  cases：  

A student  in  a  un ivers i ty  chemistry  lab 

was  conduct ing  an  exper iment  when 

20mL of  ammonia ,  1g  of  ferrous  Su lphate 

and 4g of  raw mater ia l  were added to  a  

g lass  sea l ing  tube,  which  was  heated at  

160°C.  Whi le  the person was  observ ing  the  temperature  of  the  o i l  bath,  the 

seal ing  tube  suddenly  exploded and the  whole  react ion system was  

complete ly  b lown apart .  The  person was  in jured on the  forehead and was  

lucky  to  be wear ing  eye  protect ion  at  the  t ime so  that  both  eyes  were not  

harmed 

Cause  of  acc ident： The g lass  sea l  tube  is  not  res istant  to  high  pressure  and 

the  pressure ins ide the  tube cannot  be detected dur ing  the react ion.  



Ammonia  changes  to  ammonia  and wate r  vapour  at  h igh  temperatures ,  

generat ing  high  pressure  and caus ing  the  g lass  sea l  tube  to  explode .  

 

Poss ib le  causes  of  explos ion  when seal ing  tubes  are  used：  

Damage  to  the seal： The seal  i s  the  most  eas i l y  damaged component  on the 

ent i re  reactor  and should  be rep laced i f  damaged.  The  sea l  was  once 

damaged dur ing  an  ammonia  react ion with  an ethanol  so lut ion o f  ammonia  

at  120°C  and the react ion  so lut ion  washed out .  

No considerat ion  of  mater ia l  propert ies  and  react ion  condit ions：When 

us ing  the  sealer  at  very  low temperatures ,  the  Tef lon  cap  is  screwed on too 

t ight ly  before  heat ing.  Af ter  heat ing  to  120°C,  the  Tef lon  expands  faster  

than the  g lass  and breaks  the  g lass  at  the  mouth  of  the  sealer  and the 

react ion  so lut ion is  f lushed out .  

Exceeding  use  pressur e：With the  use o f  a  sea l ing  tube,  the  tube  explodes  

whi le  the  react ion is  in  progress  and i t  i s  ca lculated that  three  t imes  the 

amount  o f  gas  can  be  produced in  the  exper iment  (e . g .  2  t imes  the  amount  

of  CH3OH and 1  t imes  the  amount  of  CO2 at  100°C) .  

 

 

 

 

 



II.  Cautions 

  N ew sea ls  can withstand up to  the  marked 

pressure ,  but  af ter  many  uses  the  maximum 

pressure  wi thstood wi l l  drop and unqual i f ied  seals  

should  not  be  used wi thout  r igorous  test ing.  

  They  should  only  be  used i f  a  so lut ion  with  gas  i s  

invo lved,  the  temperature does  not  exceed the 

boi l ing  point  o f  the  so lvent  and the  pressure  does  not  exceed the 

nominal  operat ing  pressure o f  the equipment  and vesse l .   

  The maximum pressure  that  the  seal  can  wi thstand is  marked,  but  af ter  

many  uses ,  the  max imum pres sure wi l l  drop,  unqual i f ied  sea ls  have  not  

been r igorous ly  tested  and should not  be used。  

  In  the  presence  of  gaseous  so lut ions ,  the  temperature  can  not  exceed 

the  boi l ing  point  of  the  so lvent  and ensured that  the  pressure  does  not  

exceed the  marked operat i ng  pressure  of  the  equipment  and vessel .  

  Complete  exper imental  hazard  analys is：在 When us ing  a  so lut ion  of  

gas ,  the  pressure  est imate  should  take  into  account  not  only  the 

pressure  generated by  the  so lvent  exceeding  the  boi l ing  po int  at  that  

temperature,  but  a lso  the pressure  generated by  the  vo lat i l i zat ion of  

the gas  in  the  so lut ion at  h igh temperature,  as  the  gas  evaporates  

heavi ly  at  h igh temperatures .  I t  i s  important  to  take  into  account  the 

pressure  of  the  gases  that  may  be  generated by  the react ion,  inc luding 

those  that  may  be  generated by  the  pr imary  and secondar y  react ions .  

  For  react ions  where the  react ion  temperature  exceeds  the bo i l ing  

point  of  the  so lvent  by  more  than 20°C,  the  use  of  an  autoclave  reactor  



i s  recommended.  For  unsure  react ions ,  i t  i s  recommended to  f i rs t  use 

a  microwave reactor  for  a  smal l  t r ia l ,  which  i s  fast  and re lat ively  safe.  

  Seals  are  the most  eas i ly  damaged par t  of  the  ent i re  reactor.  There  are 

two  types  of  seals  for  sea l ing  tubes ,  the  usual  brown Vi ton seals ,  which 

are  res istant  to  o i l s  and acids ;  t he  whi te  per  f luor inated  sea ls ,  which 

are used i f  st rong  a lka l i s  are  used in  the react ion  

  盖 -  Do  not  turn  the  cap  too  t ight ly  or  too  loosely  when putt ing  i t  on,  

never  so  t ight ly  that  i t  can' t  be t ightened any  fur ther,  as  th is  could 

eas i ly  cause dangerous  leaks  or  even break  the  sea l .  

  The volume of  reagents  and so lvents  in  the  system i s  str i c t ly  l imited  to  

less  than 1/3  of  the vo lume of  the  seal ing  tube,  less  than 1/5  i s  

recommended.  

  When washing sea l ing  tubes ,  do  not  soak  them in  a  vat  of  a lka l i  o r  use 

u l trasonic  washing.  The tubes  should  be  r insed c lean with  a  sui tab le  

so lvent  according  to  the  react ion and can  be  washed wi th  a  test  tube 

brush,  the  use o f  a  spatula  i s  str i ct ly  forbidden.  

  Seal ing  tubes  are  pressure  instruments  and any  handl ing  that  may 

cause  internal  damage such as  bumping  or  scratching  i s  st r i ct ly  

prohibi ted.  

  At  the  end of  the  react ion,  br ing  the  react ion  down to  room 

temperature before  opening  the cap,  not  whi le  the  tube  is  s t i l l  hot。  

  When carr ying  out  tube  seal ing  r eact ions ,  protect ive  shie lds  must  be 

placed  on  the  front  and  on  t he  s ides  where  people  may be  in jured.  

When obser ving tube  sea l ing react ions  in  progress ,  do  not  obser ve 

direct ly,  but  f rom behind  protect ive  g lass  or  shie lds .  



一定要牢记：拒绝侥幸，别怕麻烦。 

Nothing we do is worth getting hurt for ! 

 


