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Deep dehydration of electronic grade HCI gas by aluminosilicate molecular sieves
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Abstract: High resistance to synergistic corrosion of HCl and moisture as well as negligible emission of secondary
impurities are essential properties for a qualified adsorbent to dehydrate deeply HCI electronic gas, considering the fact
that HCl is highly hydrophilic, and could be triggered to be strongly corrosive and reactive. Herein a number of
commercial aluminosilicate molecular sieves are investigated regarding their corrosion resistance, impurity release and
deep dehydration performance for real HCI electronic gas.Results indicate that both corrosion-resistance and dehydrating
performance of aluminosilicate molecular sieves are closely tied to their silica to alumina (Si0,/Al,0,) ratios.A ratio of
2 results in poor corrosion resistance whilst those of 16—360 enable excellent corrosion-resistance.Molecular sieves with
2-300 of Si0,/Al, 0, ratio can reduce around 2 wL-L™" of moisture in HCI electronic gas down to 130-200 nL-L™'
level.Both the dehydrating efficiency and speed exhibits a downward trend along with the increase of Si0,/Al,O; ratio.
Accordingly ,MS-1 molecular sieve and its modified version have been developed which are capable of removing the
moisture in HCI electronic gas down to around 160 and less than 100 nL + L', respectively, without significant
contribution to metal impurities in HCI.
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Tl AEEER R £R 73T . SA \MS 50016 \HZSM -
538 MS-1 HZSM~-5 50 ,ZSM~-5 50 il HZSM -5
360, k45 R 1.5 ~2 mm, Si0,/AL,0, EE/R 5
A4 2,16 .38 .10~ 50,5050 1 360, K HEFE 1k A1k
FAT R ) Ko b1l A 43 O AT RN W) AR 7
A F 2 >99. 999 99% (TN) |, K4y <15 nl/L, #i
VLG T RHE A B 7 42 77 HCL B 7Rk 4l i
999.999% (5N) , /K434y 2 wl/L, Linde 23 &) 427
Ak, B AT 18,2 MQ - em, Wi VT 1 3 Hy TR}
HABRAR ™,
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I3 HAB KB YE 5 K, 250°C FEZS T4 24 h )5
2 ; B 2l K WY Linde 23 &) 5N HCL HL 7504,
FEFEREZE 0. 01 mol/ L, il M = 2l IR 12 T 5 %
TR S VE TS 73 T 45 0. 1 g, 43RBT
100 mL 0. 01 mol/L Y & 2iEh FRIA T T 8 h; 1215
J5 B ER R W £ 0t 0. 22 um ECM ALt g, % H
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RF 1 PR, HELPLEHR, 5CH 26-
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R JE e 1 5 Si0,/ALO, BEJR LA K, S0,/
AL O, BE/R LIt 10 BRI 20 1 0 X A B R e
5A 531 : Si0,/AL,0, FEIR IR 2 12 K Al i
SRR 0.94 wg/g, R T IiAmEh R bk, B 22
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Al 9l MS 50016 4371 - Si0,/A1,0, BE/R H N
16,12 il Al BT 53500 0. 095 pe/g, 5 i £
e B h ; HZSM -5 38 HZSM-5 50 . ZSM -
5 50 .HZSM-5 360 43F-fii : Si0,/ AL, 0, EE /R L 53 5]
A 38.38.50 F11 360, = i Al B 73%8<0. 017 pe/g,
53 i AR ER R T S AR TT R ok

*1 BESFHEREBALEERTRESH ne/g
43 F i
i .
. HZSM-5 360 HZSM-5 50 SA HZSM-5 38 Z8M-5 50 MS 50016 %
(AL,0,-3608i0,)  (Al,0,-508i0,) (Na,,Al,,Si;,04) (ALO,-388i0,) (Al 0,-508i0,) (Ca,Al,Siy,0,,(H,0),)

Al 0.017 0.013 0. 940 0.030 0.008 0. 095 0. 005
B 0.136 0.081 0.074 0. 040 0.153 0.048 0.037
Ca 2.531 0.535 0.299 1.306 0. 090 2.729 0.131
cd ND ND ND ND ND ND ND
Co ND ND ND ND ND ND ND
Cr 0.018 0.214 0.003 0.089 0.071 ND 0.002
Cu ND ND ND ND ND ND ND
Fe 0.004 0.007 0.002 0.008 0.001 0.064 ND
K 0. 009 0.013 0.627 0.177 0.112 2.633 0.085
Mg 0.903 9. 444 0.275 14. 489 0.011 0. 667 0.047
Mn 0. 006 ND ND ND ND ND ND
Mo ND ND ND ND ND ND ND
Na 0.261 0.545 88. 443 1.272 18. 924 70. 463 0.705
Ni ND 0.016 0.019 0.018 0.022 0. 009 0.020
Ti ND ND ND ND ND 0.004 ND
Zn 0. 006 0.004 0. 002 0.003 0.008 0.002 0.003
Zr 0.001 ND ND ND ND 0.001 ND
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32, fiH HCL HK A3 7E 2 90 min JE % 2 130 nl/L;
MS 50016 43 1 . Si0,/AL0, BE/R LN 16, i i
HCL F1K 43 & & 1629 120 min 5 % <170 nL/L;
HZSM-5 38 . HZSM-5 50 ,ZSM-5 50 43 . Si0,/
AL O, FE/R H %A 38,5050, 28 140 ~ 180 min J&
By HCL HoK 3B 2 180 ~ 190 nL/L; HZSM -5 360
430 . Si0,/A1,0, EEIR L 360, 2 300 min J& 4
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T R K o &
F2 HFHERMREER HCl BFSEH
REKGERILE
- WERKIF G WEBRKE  HER
eI b KAV, RAMRRU Y K
JEEIR L
(nL-L7) (nL-L™") min
5A 2 1602. 28 132. 66 91
MS 50016 16 956. 79 165. 47 123
HZSM-5 38 38 4081.07 183. 54 142
HZSM-5 50 50 4233.00 184. 90 143
7SM-5 50 50 4550. 34 187.71 180
HZSM-5 360 360 6374. 00 215. 80 308
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H HCL HK 43R % <220 nl/L, Si0,/ALO, EE/R L
I 10 (4 5 B4y A TR ER I U T SA, BRK AL
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Fhi%t Linde 23 & SN HC (IR EEBR /K PERE , LA K IR
FERRIK T RES R AY HCL Hr 4 Jd 44 o I 1 43 B0 28
b, 25 anE 2 £ 3 MK 4 s, K 2,383 Al
T4 prTLUEH, HHERH MS-1 40 70, IR B
JKIFLRIE 100 min J& , % HCL HoK SRR o $i b
F ~164 nl/L #4FE , Yk SERE 5 <100 nl/L M 42
R s R M 19 MS—-1 43 TR BEBR /K, X 25 min
HCI H PSR R R B B8 2 100 nl/L, AN
| 200 min fEF— & E 2 36 nl/L, B8 T
TRIEBRKTERE . SRA 4 #HEeker: MS—1 4370 431
HEATE RS R RRK 4R B 7R | Linde 24 7] 5N
HCI HL P 2 i otk MS— 1 43 0iff 8 52 IR
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REIE R, W RRK AT HCL H 48 B 12
Jo S 4 BTG B B AR Ak, B — 4 JE BT A A
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50 100 150 200 250

i 18] /min

(¢)SN HCI Btk A 1050, et MS-1 43 i

PR 55T

F2 MS-14F % Linde SN HCI #73% & & &
BEHERELMNEH
F3 HCBEFTSEEZ MS-1 2 F iR ERKRTEH
ERERRESH
SR “"f‘i&%ﬂ(ﬁﬁ ?%Jifﬁ%kfi SR {%&*:’[ﬁ%mﬁﬁ %B@Eﬁ?ﬂ()ﬁ
7 Bkt Bk gy | et s VAN s
(ng-g™')  (ng-g™) (ng-g™')  (ng-g™")
Na 0. 049 0.017 Co 0. 002 0. 004
Mg 0. 004 0.039 Ni 0. 032 0. 003
Al 0. 091 0.071 P 0.732 0. 650
K 0. 021 0. 009 Zn 0.024 0. 020
Ca 0. 046 0.128 Cu 0.022 0.018
Cr 0. 094 0. 059 Mo 0.072 0. 009
Mn 0. 004 0. 005 Cd  <0.001 <0. 001
Ti 0. 002 0. 003 w 0. 009 0. 001
*F4 HC BFEEZME MS-1 5 FisRER/KIIER
SR TR RO R ZXIE[&%{(E oR Tﬂﬁfi%kﬁﬁ ‘7}?&[&%7&5
N, RN By T RN BRESEY
(ng-g”')  (ng-g™) (ng-g™')  (ng-g™h)
Na 0. 042 0. 069 Co 0. 002 0. 001
Mg 0. 003 0. 009 Ni 0. 105 0. 005
Al 0. 050 0.013 P 0. 046 <0. 001
K 0.016 0. 024 Zn 0. 006 <0. 001
Ca 0.023 0. 182 Cu 0. 002 0. 003
Cr 0. 185 0. 031 Mo 0.071 0. 043
Mn 0. 006 0. 001 Cd  <0.001 <0. 001
Ti 0. 022 0. 007 w 0. 002 <0. 001
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130~200 nL/L, B 7K 8505 5 3 B 3 i ik 40 JEE K EL 3
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ATRBR HCL LSRR A 7K 40 229 160 nl/L, 2Pk
J5 AT 7K 43 12 % <100 nL/L, 11 B4 HCL H (% 43
JEE T I
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