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Abstract

In this paper, the water removal experiment of N-methylformamide was carried out by distillation
and molecular sieve water removal technology, and the effect of rectification and molecular sieve
water removal technology on the water removal effect of N-methylformamide was studied. The
research results show that the water removal effect of molecular sieve water removal technology
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on N-methylformamide is obviously better than that of rectification method. And, when 3A329
molecular sieve is used, the mass ratio is 2.3, and the standing time is 60 min, the water removal
effect can make the moisture content of N-methylformamide < 200 ppm, and at the same time, it
provides two kinds of water removal: one-time water removal and series water removal. In this
way, it can be applied to various industries with different moisture content requirements for
N-methylformamide. In this paper, the use of molecular sieve water removal technology can not
only make N-methylformamide meet the requirements of medicine, lithium battery and other in-
dustries, but also green, pollution-free and low cost, so this water removal technology has broad
application prospects.
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2. SCROERSy
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Table 1. Specifications of different types of molecular sieves

* 1. TRES S FIFRIAAE

ST 3A308 3A329 4A 5A 13X
i FLE &/nm <3 <3 <4 <5 <10
kL 4%/mm 3~5 2-2.5 3~5 3~5 3~5
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FEAL 9720Plus SAHBIEA (W LAR L AT ES A IR A F]), WS-3000 R ff /K 2 s A (G 1R IE A 2%
I 7).

2.2. PR/ SIIE

FREL 300 g N-H5E U Ji T 500 mL elffih, 7ESTEHHE T, HEATE, BERRRS, AT
FIERE, JFUHINAA, ZEMBEERN 100C AL, AR HI, BHEREE N 1~2 W/, BEAH
B I, ERREZI, THEZE 180°C~200°C, 4[mI¥ 0.5 h, EHESIEEE N 1~2 W/AY, EETR
BB A I, SREEMITE 4> BN BR K S 1) N-H 5 B A o

2.3. PFIHERKLIS

I FIRBRAR AR WP 1 7R, K N-H S FR R (R IR0 73 i (Dl AL e i 15 (8103 5) 7%
B SFAF S N IR it RE 23 U IR B CIdse (4 H 2 D B LB B le 2 rb (KK 3 S i SRR e B 1), A2
HlR T E R R, BUDERE BT SR BN BEAEREAT RIS, K 1 SRR S I R
Wi TIH(Cm IR 2 SRR G ST AR 4 500, o EAFE R, E S
AKEE, 193] N-F3E I BIG™ o

Figure 1. Molecular sieve water removal experimental device

L DFIHMRAEIRRE

2.4. FHE

KA EREASCE P A BT 00, AR A B i 4 (30.0 m x 320 pm x 0.33 um), SAL=E
W 260°C; . RIGIERE 60°C, {&%F 1 min, L 5°C/min 7+ & 120°C, f#%F 0 min, FfLL 10°C/min F+
% 160°C, #¥F 16 min; #HSZEE: | mL/min, mSaAi%/<, 77t 50; #FEE: 0.1 uL.
3. ZERESH
3.1. 1EIEEBRKLEE RO

2 RAERETMVERR K SEEG Y, [BI9 B N-FR 32 R b K e S I se m i 28 . Bl & R LEIE R, N-
FFJE FE R e o ) K o s S0l JE 3G, 7R IR Lo 1 i, N-F 3 FRBE G 17K o sk B B ME, N 689
ppm. SRR RS TRE R K B S AR A A R B B WU I B b, 7EER 24 B 55 07 TS A ol sk —
W T BRI G EMLT 200 ppm. KRG TEAR S RIRM, REEEBITUHH AR, 75 LRGN m 20w
BRI
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Figure 2. Influence curve of reflux ratio on moisture content in N-methylformamide
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3.2. B FIERRKEEREER I

N TR I RN BT, DA B BURE AR, ASTHE T 1R 2> TR BRK I T Z R
3.2.1. NEBRS IS FIH7T N-F B BB REER KSR AIFT

3 ONTESS TR /K SES R, AR S 7700 N-H 3 B B K SR AR it 2k . e ] R,
AN (501 G B K B RCRAT IR LW i 220, b 3A TR 3 10 U BR K RACR W R el 7 3A R
Sy ¥, T 3A329 HATHOR I HER AR, (A5 AR Rk CR RIS o I A SCR AT 3A329
R 735 070 N-FH R BB AT BR K BRI AT o
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Figure 3. Influence curve of water removal effect of different types of
molecular sieves in N-methylformamide
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3.2.2. HFiGRAER N-RERBEERK SR

N TSSO P B N-FH I e B A R SR R i, 4 8610 407 07 15 N- FF 5 P A 1 o o B A A
TPF 72 FEE N- R H G e 7K o0 25 B AR A 2%

4 TS FIR R K IS0, AN [R5 B ot N 3 F R Sk sk SR i dh 28 . p BRI AT S, B 4
FIRIIAIN,  N-FF I B b (K 2 & B o JE 38, 244 195 N-FR 6 FR R e 1) o e L oy 2.3 B
N- FF 35 R e P (K 20 S BT B AR A . X FT RE A2 RN B (0 4 T S 2L, N-FSE R IG AN RE 58 IR %
ST, AT IR T 2 K Sy, AT (6 73 N-FR S F R P K o S . IR 24 4 Fif S
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Figure 4. Influence curve of different mass ratios on the water remov-
al effect of N-methylformamide
Bl 4. TREIFRELLxS N-F & FEE RZRR K SR #2 M 2k

3.2.3. BrEREIRY N-FA & FRBERR R MR AR

Pl 5 ONATE > T BRAK SRR A, AN T e 2B TR0 N- R B g B 7K R0 R O B T b 2k . B v 2L I 1 £
I, N-FR B FR A o 1 7K 235 B S D SR 38 T, 4 BN TRL D 60 miin I, N-FR R FR IR ffe b 07K 235
IBBRARAE, 04 268 ppm. JXATRERBEE R B (8] FOHE K, 707 O B N- R R I i i K, TR ]
W B2 Ji s PSR 8] B I 3 250 707 0 X 7K 73 A VR B e 0 A, PAT i LN IR0 60 main B, 3K 21 7 -0
MR B4 28 v 3 8 7K 2 F) B A 1]

3.2.4. AEIFRKSR X N-FR £ B RRBR 7K SR A # 0

16 LR F Ik sEIe . B SRR A, N-FF 3R FR R A K 43 B B — 20 20 A B Y 1)
Hix, SRMERAG RS, NTH#—SMAZBKTZ, A SCRA SR BRKR TR, #2025 N-F R
B P 7K 7 SRA 3A329 BUArF0f, — IR I BR AR 3 BRBR /K R BRZK RO XT H G R 32 2.

FHA 2 ATAL, TE2r TOmBR/AKSEIGH, KA 3A329 Bor10f, Bty 2.3, #ER (AN 60 min B,
— U KCRT B BEBR /K S8 REAR BT EH b, BTG N-FIE H EERZ 7K 70 & & < 200 ppm. S0 B FH
Bk 7 ARt R BCRBR K R BR K AR B AR T — IR PR RR K, (R HR BRBR /K TH AR BT ) . AR £
DR N-H 3 F R (B /K T 2 il AR S B Rk 2, STk o & R AN ™A% 1 72 5, AT DR
H—URERKII T, BEAERIT LM, $EF=6e: TR & 8 ER ™R 7= i mT DR R R RRK

DOI: 10.12677/hjcet.2022.122018 129 =AW EESE YN


https://doi.org/10.12677/hjcet.2022.122018

BRE 5

i, BB T ESR .

350
300 —
| |
250
T T T T T T T T T T T
20 30 40 50 60 70
#+ B Y 8)/min

Figure 5. Influence curve of different standing time on water removal
effect of N-methylformamide

Bl 5. TSEFEREX N-FREREARRRK R L

Table 2. Comparison of the effects of one-time water removal and series connect water removal

2. —IRMEBRKFN R ERBRIK R X EE

I —IRPERRK 3 IkBR K
SR EL X :
Joi i EE #% B I 18] /min 7K 3/ppm Ji i # E I [7]/min 7K 43/ppm
1 2 60 139 2 60 101
2 2.1 60 134 2.1 60 82
3 2.2 60 128 2.2 60 84
4 2.3 60 125 2.3 60 69
5 2.4 60 137 2.4 60 75

4. &5t

AT R ARG TREAN 73 T IR BR K IO T79%, WHFE 1 N-FHE R BERZ R K T2 B LR B AR BE
R ARRIRARBOR . 37k L Ed, KM 3A329 B9y, Bt h 2.3, ##ER A 60 min i,
IR EIBR K BASE B B, AT LA AL N-F2E PSR AE B 24 . B PS5 T3 T LA B 285K, I HLER A
TPIRRERK T, 20 03E P TR N- B3 R ) AS R KK 5 BRI o 23 T BRAK BOR B A T
N-FF B R 22 (R B K T2y, AT DA 58 4 A N- 2 P A A 8 AT ML R SE P S R A AR T il PR A PR i 5%
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