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Abstract; In order to achieve the zero discharge of paper-making reconstituted tobacco production
wastewater, a wastewater treatment and reuse system was developed based on combined MBR and RO
treatment, as well as oxidation, adsorption and flocculation, UF/NF desalination and high salt
concentration technology. The water quality in wastewater treatment sections, discharge compliance, and
operation costs were analyzed. The operation results showed that the quality of MBR and RO effluent
(reused water) was stable and could be reused in the production workshop, the effluent SS, COD and
pH met the first level A criteria of Integrated Wastewater Discharge Standard ( GB 8978 — 1996 ) , the

quality of reclaimed water for production met Sanitary Requirements for Tobacco Industrial Water ( YC
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444 -2012) , most reused water quality indexes of RO concentrated water met Standards for Drinking
Water Quality (GB 5749—2006). The treatment cost after technical transformation is 6. 42 yuan/m’,

37.2% higher than that before. However, through the reuse of purified water, the amount of clean water

can be reduced. Compared with that before the technical transformation, the total daily wastewater

treatment capacity reached 2 933 m’/d with an increase of 11.1% , and the daily discharge was 880

m’/d with an decrease of 66. 7% . The reuse water reached 2 120.6 m’/d and the reuse ratio was

72.3% . 60 t/d of sludge was produced with an increase rate of 15.4%.

Key words: paper-making reconstituted tobacco; wastewater treatment; zero discharge
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Fig.1 Technical process of reconstituted tobacco production wastewater after technical transformation of production line
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Fig.2  Technical process of the zero discharge of reconstituted tobacco production wastewater
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Tab. 1 Wastewater quality at different process sections
COD/ SS/ a’’
e (mg'L")(mg'L")pH{E(mZd-L/")
JFK 5 500 5 000 6.5 500
SUEEALEEK | 2800 | <1000 | 6.5 400
HIFR L 7K 2 400 <300 6.5 300
IC Hk <650 <400 7.4 300
IR 7K <300 — 7.8 —
Rk <300 <400 | 7.8 250
Ptk <300 <400 | 7.8 250
E K <100 <70 | 7.0 —
MBR + RO #f/K| <300 <400 7.8 250
MBR + RO 7k <10 0 6.5 <20

2.2 BEKHEHIEFRIER

K MBR - RO i ARACFR S, B 7K HEBE bR 1
BLULFE 2, ATLAE H,2015 4 8 —2016 42 A%
K1Y SS .COD Fl 8 5 5 bR BEASTE 32 W FEAK, BT A 4
PRERAT G R ORI S FR i, 2016 4F 2 H Hi K|
SS.COD F1 pH {E ¥ /& (15 /K &5 & HEhR #E) (GB
8978—1996 ) ) — L brifi: .

*2 DIESEHEHTEBAEARHERIER
Tab.2 Emission of wastewater before and after project

implementation

SS/ g/ COD/
L T e P

201548 A 50 78 7.2 148
201549 A 41 76 7.2 145
2015 410 A 32 76 7.3 137
2015 411 H 30 78 7.4 140
2015 412 A 37 72 6.5 119
2016 1 H 20 66 6.3 108
2016 42 H 16 55 6.3 99
TR GE R —2) 70 S0(AR|6~9 100

i GBFR) |356R) (G5 G5
LI | 150 80 |6~9 | 150

piE GBbR) BRI G

R FHEHE MO AR B ) A 7 ] K

KA B R B Tl K AR bR vfE) (YC 444—
2012) S IF K B &Ik B OB BTG K AL B )15 ey
Heflbr ) (GB 18918—2002) —2% A FrifE; RO [l
K2 HHE A ik B B TS AR K AR AR i) (GB
5749—2006) , A] FHF 500 L1k o
SIFHKOK B ILER 3. RO [l /KK B L35 4
F3 SIEHKKR

Tab.3  Water quality of air floatation effluent

i 1t 5 Hebrie | S2PRK 5
COD/(mg - L") 50 19
BOD,/(mg - L") 10 8.9

SS/(mg - L") 10 8
hiari/ (mg - L71) 1 0.2
G/ (mg - L") 1 0.04
BA & RIS TER) (mg - L") 0.5 0.05
BAE/(mg - L7 15 4.06
A/ (mg - L) 5 3.38
M/ (mg - L) 0.5 0.06
pH 1l 6~9 6.37

/G 30 16
BRBBBE/ (- L") 1 000 840

4 RO EMAKKER

Tab.4 Reclamation water quality of RO effluent

I35 H BIFAFRE | SEFRAK
FER/ (mg- L") 3 2.05
AR AT L4 T —
pH & 6.5~8.5 7.58
G4k (mg - L7 250 10
42/(mg -+ L") 0.1 0.01
fifi/(mg « L") 0.01 0.000 3
#/(mg - L") 1 0.05
MEAY/ (mg - L) 0.05 0.001
AR/ (g - L) 4 0.03
VEETY/ (mg - L") 0.002 0.001 1
o/ 15 0
TR /NTU 3 1
FLFIR To5 R SR —
#/(mg - L") 0.2 0.012
K/ (mg - L") 0.001 0.000 01
#/(mg -+ L") 0.3 0.03
VEARE S A/ (mg - 17" 1 000 156
(A /(mg - L7 0.05 0.004
MR/ (mg - L) 450 42
BB T A BB/ (mg - L) 0.3 0.05
i/ (mg - L") 0.01 0.000 2
§E/(mg+ L") 0.005 0.000 1
A/ (mg - L) 0.5 0.392
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4% 4 (Continued ) ALK R 5.00 Jo/m’ ), 2448 324. 00 F7 G,
i i § [l AR UE | SEPRAK R A3 648.00 T3 G,

WAERER/ (mg - L) — 0.08 x5 SLHEBUERT . EEKGEETE AR
ﬁ%ﬁ/(mg - L7 ) 250 28 Tab.5 Comparison of operation costs before and after technical
4R/ (mg - L) 10 0.04 reconstruction
f= LT !

T T ki S
i mg - '1 0'001 T WK A/ [ S sAS/ |7 A/ | = i A/
i/ (mg - L) : (E-m )| GE- ) [GE-m )| GE-t)
IEON 711k AR ) At | <20 B | 0.63 22.68 0.97 31.04
B SR (A - mL ) 100 492.3 AT 0.77 27.72 0.85 27.20
2.3 BITHADH WEM 253 3.28 118.08 4.60 147.20
TR 7K AL PR ZR G5 B0 T R BB 1T AR 43 M L 2R ait 4. 68 168. 48 6.42 205. 44
5. ATLAAE W, oo o AR G 0 3 22 80 ) 2 FnFE A 2.4 [RKAbIEEE

2G50 BRI BAIE I &
LK AT I K 1800 m?/d (T

PR B AR GE I H S it 24 i R K AL PHLRE
XL 6,

F6 MIEHT EEKALIERGALIERE SINT L

Tab.6 Comparison of treatment capacity before and after reconstruction

i Hk =] F 7k YR
i H KL/ AL IR Hejif it/ AL Bl F 5t/ Bl L i LR
(m*-d™") BE/ % (m*-d™") FE/ % (m*-d™") /% (t-d™") BE/ %
RE I 2 640 — 2 640 — 0 — 52 —
s e 2 933 +11.1 880 -66.7 2120.6 72.3 60 +15.4

AL Y oo IR R K RN T 293 m'/d, 3
i 11 1% 3 5 920t Bl i 14 28 7 4R B 4T I, 72 RE S
TN —E 5 75 MK, Bl J B K HE i e i i
R > T 1 760 m*/d, [0 % 66. 7% , X 5 % FH H
XA A 7 B K R HE R G oK B A R
S 5 R TR J 2B 7 K B R GE e 181 K He
14 72. 3% 5 35 IR 7= 4, okt 0 oA T 484 o
T8 t/d,3¥IE N 15.4% ,
3 i
BT 11 9 K Ak B 5] ] 2R 496 0 - A o2
7=o >R H MBR + RO Ab2 5 HEROK (7 oK) 148
FRIAEN L Y P AT bR, MBR + RO Hi/k ([8]
7K ) B K B8R , AT LA ELF 26 77 42 ) 5 1 /K Y
SS .COD FIfJ3 $ b5 — B AL 2 Wi AR, T A 15 bR #6
FEA 1 BRI 5 b ofiE, SS . COD Al pH. {2t A2
CrKEE A HERORHE) (GB 8978—1996 ) — A iff ;
A 1] K K 5 i 3 R 55 Tl K T A R )
(YC 444—2012) ; S7F 7K © 435 3 OB 5 K Ak
H 5 Y HE bR HE) (GB 18918—2002) —4% A Fi
;RO [8] F 7K 22 85048 A 18 31 € A 3 kR /K T A
) (GB 5749—2006) 5 7K 4k B [8] ] £ 4t b PR AE

PKFIL 3 000 m*/d s B BEREAR 1A FIK 38T

S 3K
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