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Table 1 Water quality of test water
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Fig. 1 Process flow chart
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Table 2 Specification parameters of DK300F40 nanofiltration membrane
" SR/ 44 MgSO, » . S B /9 i 58/
iR 2 2 =2 vl RBE

A (e d 1) R 0 AR/ m* EEiE/C (mg+heL ") k4 /mm

DK3030F40 7.2 98 7.9 50 500 1. 27
13 Wik Rz(l—%)Xloo% (D
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Fig. 2 Change of ion concentration by adjusting

the pH value of the solution
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Fig. 3 The conductivity(a) and pH (b) of raw water, produced water and concentrated water

under different inlet pressure
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Jet PR R W A7 1E X 08 43 26 rh il of
YK TR 2 v T 28 O 90 59 1m0 3 o LA )81 88 k7K
F1 K E S PEAT R 1. 90 MPa, 2 /N T b K &
I T B 7 K L A R R E TR 22 0. 02
MPa R T I17 . i Is 17 I 8k 7™ 7K i 5 LA K ol
i W JEUK K R K B L R K pHLfHL, 25
ANk 3 R, RGHYK BICRALA 5000, &t 94
DB 1 i B K L A OR R R pHL (RIS B LT
KA 5 Z AR B IR 5 Z i — 2, 43 B8k
R 2

K3 RBBRMESBER
Table 3 Nanofiltration separation results of mixed

salt solution

WH s/ (m® «h') SR/ (uSeem ) pH

43500 5 3450 B AN B8 TR K L 7R K B vk oK TR Y
SOF~ F HCO; , 3315 HCO; F SOF By 43 25 B
FANTE RN 2 Fiveg T Ao #BA 22, 25 Nk 4 PR, 9
U8 B 17%) SR PSR S 6 e 5 0 B B A & A S B AR
B3 S BUARAE B e M B L S TR R3S
%) I S T ANAE S0 e P 10 4 e i S AR 2R b 8 P
FREEANIESY R M B i S — 1 ik
BTRUK A T 09 DY X T HCO; M7= 4 T 7
BEIG . h T RE SO Bl g IEE B . oK)
AT R, T B0 22 A8 K [T BH S e
T MF ARG 7S 22 7 7K AN Ay LA 7 2K A5 W 1 2%
I N HCO; B2 88 2 i K M e 47
FoEKoh B vk B 9 HCO, . 4098 258 B X B iR
R B AR B R AR B R AR AT
=K SO FE (R 1 120 mg/L, #

if; . o ST mEs 92. 0924, S50 BB AT 0955
ok 005 12 800 7 08 [, Fh VR £ U W 52 59 45 SR AT 48 D8 e B T
HCO; #1SOi 1y A AT 1T
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Table 4 Nanofiltration separation results of mixed salt solution

i S()fmﬁ%f?/ o f%m?/ H“E:ﬂf?"ig/ SOF MEE/Y HCO, WY

JRIK 14 155 Ak H 1383

7=k 1120 AR H 1 664 92. 09 —20. 32

ek 25 370 Ak th 1182

2.2 EREFEKSERIRLE
2.2.1 ERgepk il

HR AN 082 B X TR Eh T W 19 43 ER S I 45 21, )
AUEB] 2R B HCO; F1 SOF D K [81 Witk 82 5 (%) 7]
T3P VR R G5 ml it {0 KO 0 A T 45/ AR B
B A 77 K FRPIR S o 28 i Ak P A B 4 K A S B B
YK JET pHAEAE 8. 1 A2 45 EAT 9 U B4 £k, Of:
IR S s AT B s U g R S 100 B
BRI s fTRa e . &5 40 h & LLIs 1T,
gy ye s B EN YR K HCO; AT SOF 1920 B K
SRORFFRRE 11T, HE 7K e T3 R K i g 43 i A e 7
2.20 MPa 1 2. 18 MPa, JE 224 457E 0. 02 MPa. 44
U8 R G0 B M R TE 50% R IR 8l kKT S
AR REOL T AGE R RREE 5 L/ (m” « b iz Ik
A ARG U A GE 19 DK3030F40 H 44 1 5
HEAT o AR B XF M Eh B 1 AR MR A, 1T
AFRT e SO il B 50 *CAl 1. 27 mm 4%

WX FR g KRR e B AT AR L Ak iR
BT FHER YLk K 485 — 5 T 2 b B . COD Jfi ik
FEEH AL T 100 mg/L VAR, phEE— /T 3 NTU,
Pt R 7K T Ol A BB CR B4 8 I RS (A T 40k

KA IEEAE 2. 20 MPa (s 47 5 11 T Ep gy
B HCO; #1 SO #4750 8 43 B R W E]
4 fin. HCOy F SO 1943 85 B J& DL K Flik oK
rh R B R R E A AR ke L B R /N T A R
XF 2 Bl 10 3 B R B Y I K 28 0ok gl 0 s F
TE S 140 8, HCO; M SOT™ 1% 43 85 B Al 3k 3|
220. LEXT K oK Aok H 4 SO #i HCO; 1Y
Bk B 5 1L JEOK L HCO; J/0SOF ]2k 0. 09,
WK A=K B LHCO; J/LSOT J43 548 0. 03 Al
5. T6EA o 7= /K A B K B v 7K A 25 458, WU AR Y
HCO; H1 SOT™ 7385 BEH . 4016 43 25 46 1Y 7K i %L
P 5 FioR , Horp =K s KRk K i pH (4391
7 8.3.8. 1 7. 8,7 /K pH HF = e HAFTE R £
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Fig. 4 Separation of salt ions from printing and dyeing

wastewater by nanofiltration membrane
SN R G5 7 K B K 5 Ry B A
A E LS COD, (2 Ky BEAR A B 0 09 25 B T s
PR TS L) B 4 . COD i i 3k 136 mg/L, 4
JE 41 FEAIMUE 2.7 NTU, i FIEKOK BT Brfs

WeACK T v AL 25 T, SR A0 I8 I 4 B HCO,
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K B 5 R ED YL B K 4% = K R 5 pH E &
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PEAT 25 T IO [ A, 7= 7K [ AP A oK [ 464 43 5
R AT T L AN ER HE47 B, DL Tl s B A
SlHE G AT /INREVE SR FRRE , HEAT 5255 1 LA [n] FH A iR
BRN Tk TCRA A S BSR4 T YA B e e 4k 7y [l
AIAT RSS2 DL Ie] AT IR A AN Tk 2me o Bh 75 ik
A5 YA 55 UE (9] FH G 2 0 %) P A7 1. YA L e 29 2%
SEEN YA BRA ] YA th o 2200 B4 T . 25 SR dn ke
6 FIr/R.

P 1 CMCrp (B 31/ F 1, ARR SE504 e
A7 {0, 25 AN A S, 45 SR A B ] [l T e R A (%
Tb i AT SEI6 Y 1 40 45 F b T 4 BOR AT
JEA AR AE E W T (25, TR 00 B 4l AR
JE B B I 0 K BT AE AR At TS G n) i S B Ut
A A mE FE K pH AR A 0] A DR 08 i i 7N
T S B G A RO AN R AR, BRI R FH 4 0
I 43 5 B % 2 K v ) ik TR 0 R AL TR 4+ SR R il
AT B A — @ Wl A7, nl ik Bk 2 T2
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Table 5 Water quality of separation experiment

KEE pH E/NTU i/ qfﬁji)‘Qﬁf%f?/sﬁmﬁ%%g/cfmﬁ%@?/Iﬂgggéﬁg/
JFK 8.1 2.7 34 39 100 96 17 330 426 1589
FEK 8.3 0.4 13 8 550 65 420 1014 2 496
ok 7.8 2.7 41 53 000 136 38 020 150 1026
F 6w R BRERAN AR B AN Fe A 45 R
Table 6 Reuse of sodium carbonate and sodium sulfate dyeing results
itk SLIEAFR CMCh. CMCr, CMCry, CMCre CMCon CMCx B/ B

L 1 D65 10 Deg 1. 90 —0.43 —0.19 —0.37 —0. 30 0. 89 el

F02 10 Deg 1. 90 —0. 27 —0.18 —0.19 —0. 26 0. 81 i
SE8G 2 D65 10 Deg 0. 45 0 —0.04 0. 01 —0.04 0.18 S

F02 10 Deg 0. 48 0. 06 0.02 0.05 0.03 0.19 ey

{E: CMC 2y Colour Measurement Committee (I {42 51 20) (.22 450, I TIHE B Z [l 22 57 s DL AUR B @ R Da 14
RPN SR BIE Db AURE B R BE i DC AARBI @S E . DH AR . DEAUR B G2, iR TR @

26 NTAET 0. 75 A KT 1 AR
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SRHANUEE T2 o DATR R VA T00FN 52 s ED Y& & 7K
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pH {528 COF™ A1 HCO; [ AH B 54k, 1 #6417
Gy AR R YA () B 1.

1) AU B Y 1 7K 1) 5 1t T 8 AR ALY Eh 7K %
AT 3R IR pH AETSCES, W pH (ER 8. 1
i, COF %4k b HCOs 19 % 4k % B K, Al 5k
89. 16 %0, A AT I Se Al U s dh il B, E AT IR Fh VA WL
SR TRSLEG T, HEK ) /INE A T HCOs (194355
IS, YRR VAT H IR 56 2 B SR RO B . SO #
R L HCO;, S A EIRE.

PEATEN YL K 3 R st L R 9 ik 2% 1 e
R E s 7. XF SO B FR ik 97. 58%.,
HCO; # B RN —57. 07%, /3B Bl 1k 220, 433k
RO . 40 5 S A5 380 1 il T 460 RS 72 8 4 1) Tl
YA M T Tl 3R AR A e A (0 22 5 /N F 1, 45 5%
Bk AR AT BEAE ARV TR 2% 0T 8 70 5 40 B A [l R, S 350
TR A ] FH Y A WSRO 2, AT AR AL T2 i — 20 e 3
[l FH .

S 30k
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Research on efficient separation and reuse of sodium carbonate
and sodium sulfate in printing and dyeing wastewater based on
nanofiltration technology
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Abstract: The existence of high salinity in printing and dyeing wastewater requires the recycling of water
and inorganic salt resources. Among them, the main salt compositions are sodium carbonate and sodium
sulfate. In the conventional wastewater treatment process, the recovery of sodium sulfate is highly valued,
while the recovery of sodium carbonate with high economic value is neglected. In this study, based on
nanofiltration technology, the separation experiment of sodium carbonate and sodium sulfate was carried
out for mixed salt solution and actual printing and dyeing wastewater. The conversion of CO{ and HCO;
is realized by pH adjustment, and the separation of HCO; and SO?™ is realized by nanofiltration process,
and then the solid salt obtained by evaporation is reused in the dyeing process. The results show that when
to HCO; is the highest, which is
beneficial to nanofiltration, The small influent pressure is more conducive to the separation and recovery of
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the pH value of the solution is 8. 1, the conversion rate of COj



