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£ ^l^Rr ̂  ̂  ?A°-S., M 
^ ̂  ̂  *fl € *T±$\- ±9 1,200°C ~ 1,400°C ^ £5] JL^6\] 

3N(99.9%) - 6N(99.9999%)2] ^sH^l" 
*m- ¥§11 °im*ll- ̂ 2.3H <r $X^ *112: 

^ 7] ̂  
-T"^^ 'tb°121-alH. ^r^l -T-TT ^ Sl-^-j"_(HCl, Anhydrous hydrogen chloride)-^ 

^}^°1 36.47°H, 71^1 ^Mui, ̂ /-SST^H 
5^1-°14. o] ^ 3 - z|^ 

A>-g-S|^, ^-^1 -^-g-^>7ll 
4-g-€4. 
£ ̂ H°lH ^-7} ssJO. 7jAj- rr.^ 6B#o| .j=L^<tfX]-..g-

A<M 35 tfl^l 37^^% ^-g-^ ̂ 4. 5£^r, £ 
91^°] ^ -& 'ul^S. 3N(99.9%)^" °R\ 

H ^.S. 3N ~ 6N(99.9% ~ 99.9999%)^" 2] <* sH^l" x] % ^, '^±' ̂  
^ *fl 5] 7] ^2] ^4i(crude H2) ^ <g 4i(crude C12)l- 5] v] §>ji, ^ 
^^ ̂ ^^ ̂ i- ̂2] ̂  ̂ <*^ ^ = o]^ -g^ 

^5H^2] ̂ ^r^^l-2] ̂ ^S-^^^^^icmdeCh)^ 
2^(crude H2)l- 1,200 ~ 1,300°C2] JL^H ti>-g-Aj ^ oj = 

[^r-5-^1 1] H2+ Cl2 -» 2HC1 + 44,000Kcal 
A<M *V-%-q H 2]«fl <^*1 HCl 7fit lr°11 35-37%2] 

<*#0] ^^4.^2)12] 43:^^7] 5] §1] 
35-37% 7}<£*\^ 7fit 

JI, 1k"r-#2:-^z\] ^ ̂ ̂  
^sH^l- o]5-^^5l]2] 
rrfe]- ^2] -fH -g-o] ^o] ±^JL, 4^2] Al-g-^-ofl rrfe]-
oim^l til -g-s. ^AS|^^l^-i: o>Jl $14. 

[^r-5-^1 1]°11^ HCl 7fit ^^1H ̂  $14^ ̂  
^^>711 nr 9X-£r ^i0!1^. TL^m, £_!§• 

S^(crudeH2)0ll:b 4^^1 ̂ °1 H-fr^l «H 
9X3-, ^l^ll^oll^ ^^(crudeCl,)0!!^ ^(02), *L±(N2), 
^7]-i(C02), ̂ (H20) ̂  af-5]^ ^£71-99.8% ^£5. 
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*3 6B ̂ x\ % O.T^ , 7j *1 T&A\ eg §} 4QPC77\X] ^ Z|£] 

[44] ^>7l a l£ £ Q£_ o] ^<4 <*±, 
^>-§-71, ^7l ̂  ^-2] ^^o] $^S>\-

^41" S^^WuL, *}7] ^2^^!^^ 51^ X\}2: X\^^-
°l-§-*H ^fSfl ^-g-^ $]2:& <*#2] 

^ ^>7l S1^3E2°1H 
91^ ^ £°1, £ ̂ 2] J1^5 *112: ol-g-^ 

5N ^1 6N(99.999 ^1 99.9999%) °1 ̂ 2] £5.1- ̂  ̂  <£ £ 
$14. 

[45] a 1 
[Table 1] 

1' s- € a O^- 7r| ^ *n Xl^=7 

crude H2 crude Cl2 H2 c\2 HCl HCl HCl 

95%-'96 % 99.8% 99.999% 99.9995 
% 

99.995% 99.999%--99.9 
999% 

99.999%-99.9 
999% 

U T=I o2 <; lOppm <: 500ppm 2ppm <0.5pp 
m 

< lppm <; lppm < lppm 

N2 - £ lppm £ lppm lppm iS lppm lppm 

CO - < lppm < 0.5pp 
m 

0. 5ppm 0. 5ppm 0. 5ppm 

co2 - i lppm ^0.5pp 
m 

0. 5ppm < lppm < lppm 

cm < lppm :S 0.5pp 
m 

' lppm 

H2O <40,000p 
pin 

^ 5ppm 4ppm ^ lppm ;S lppm ;S lppm iS lppm 

[46] a 2 
[Table 2] 

7 ^ •37% HCl Mixine 37%HC1 ^^^3. 7 ^ 
HCl DI Water 37% HCl 

^T- V 99.9999.-99.9999% 18ILQ • cmcl-^ 3fi%;-3R% 
"H n 02 ^ Icon NH1 ^ 0.5ppm "H n 

N2 < 1 pom 
NH1 ^ 0.5ppm "H n 

CO ^0.5ppm S04 ^ 0. 5ppin 

"H n 

C02 i 1 pom P04 ^ 0.05ppm 

"H n 

CH4 - Residue on < 3ppm 

"H n 

CH4 -
Tgtiiti [total <l,000ppb 

"H n 

H20 i lppm 
Tgtiiti [total <l,000ppb 

[47] §H A\ ^ ̂  5] ^A] o]] i- £ TgTg o| 7l ̂ ^ ApJ-^ -gj-^ ̂  ̂ 0_s 

fSfl^ £] A-^ o> Qt\-m £ TQrT$ S] tiJlW] ̂  ̂  ̂  ̂  3 °ll 7] 7fl £ A}«0H1 
S] *> 7-11 ^£] 5L, £ ̂  2] 71 #£<>H A] SAJ-o] Xj A1 ̂  7j-xl ^ ^ 2] 

71 ^ Efl 5. 7fl *§= *1 *Kr 7}^}^. of^M o] 7fl xg= 

^ l&^^r ¥4^ ^1 "a 7>^1 *Hl>fl £ ̂ 2] 
^>711 €^H4. 

[48] [^-JlS] ^] 
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[49] 10: HCl ^ ̂>-§-71 20: °^7] 
[50] 21:^4^1 30: ^3. 
[51] 40: HCl 4 l^ff if 50: HCl 
[52] 60: °^^3. 70: 1*} 7^ 
[53] 80: C12 ^ ̂ 7] 90: 2*} ^ 

[54] £ ̂  2] Jl£5 <* s ̂  A] ̂  0]] o] 3 w ^ = O] ^ ̂  

^5°11 45]- 3N(99.9%) ~ 6N(99.9999%)2] ^ £51- 5£^ 
<3## °im*i 
±u] 7}^7]^ ^^-5] «H ^ sH^l *1 ^ ̂  «1 -%-^-S. tfl ̂  

&7fl £4. 
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44 1] $.£-91 4il 99.999% °1-$$] 44 ̂  *11 44 
4711; 
471 ̂ *11 € 4^4 0^t" 1,200 1,400°C ^2] -£r5L°1] 4 
4447] °^44^t- 444^1,471 4^4 °^°11 «14 4^15. 
44°-S-40J44 4711; 
471 ^44^4 444 ̂  ^4^-5. 4444 4 711; 4 
44444 44 °J44^ ̂ 4 ̂  4^4 4^144 
47111- a444 JI£5 ̂ 44^17-1124^. 

[^442] *lli1Ml $X°)*}, 
47l 4^ 4i44 47144 4^3 °114 4-^-4 24^4 
4*11 4 447-111444°^ 444 4^1 Til 7-] 4 JI, 471 ̂ ±2] 
^47fil 14 44^-5.444 Til714^ 14^4 
f^fS ̂ -44 44 4 7-1 ^ 4 24 *1444°114 7^4 44 
Til 7144 44 4^1 44 JI45 0^444i 7-11^44 

[^44 3] *lli1Ml $X°)*}, 
471 44i4 °^°11 tii^gfl #tiis 10 44 204% ^^°114 
44^5.4^514 44 4^1^5. 44 JI45 0^444i 
424^. 

[^ 44 4] 44 99.999% °i 4^1 4£S ̂  Til 4 44i 4 ±-Br 4444 
4^4 °^444; 
47l ̂ r± 4 444°114 444 4^4 °^t- 444^1 
^ 44^4 44 44 4471; 
471 <^44^4 444°i ^4471^ 4471; 4 
44444 44 471 ^44 ̂ 444^ ^*11 4 ̂ 144 44^ 
4si Til 7-11 3 4 4444 S444 JI45 ̂  444i 42 
4^4. 

[^44 5] 444°11 4^4, 
471 44712] x\# 5£4 44°11 ̂ 4447]- ̂ 1 4 44 
4^1 44 JI45 °^444i 4s 4^4. 

[^44 6] 444°11 4^4, 
471 4471 5£4 444°1 24 °14^1 44^5. ̂ 44 44 
4^1 44 Ji4£ °J44^ 7-1]2 4^4. 

[^447] 7-H44°11 4^4, 
471 447H14 £#4 °^44^4 ̂ 7-114x1 ^JI -g-fsflsH 
<^4 4s44 ̂ 4 4444 JI45 °^44^ 
4^ 4^4. 
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[^U-8] *fl4lMl 9X°]*\, 
^7] ^ #7l 

± ^ *fl ^ i^ 2 ± 7}^o]l A\ *fl 7j ^r>7l ^ ̂  
^ *fl 7j cj}7l ^ ̂  1*> *1 £ -$7] 1*> ^ £ 

7>i ^ ̂  *117j ^r>7l ^ •& 2*\ ^ 
^ ^ Jl£5 *112: *1^. 


