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The Technology Research and Application of Sludge Deodorization

of the Paper Mill

© Hu Shaojin, Zhang Jian, Gan Yanwen, Huang Hua, Mo Shusong, Xu Weiwei, Chen Weifeng, Wang Weijie, Li Lei
(Dongguan Jintian Paper Co., Ltd., Dongguan 523000, Guangdong, China)
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Abstract: Sludge recycling, as a technology to save raw
materials and protect the environment, has been used in
more and more paper mills. However, the odor of sludge
has always existed, leading to the odor of paper and causing
trouble to production. This paper mainly analyzes and
introduces the main components of sludge, several methods
of sludge deodorization treatment, and carries out a sludge
deodorization test with the actual situation of the paper mill.
Key words: sludge; deodorant; application
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TR 2 MR AL 308 3 A 25 s I o i S B, I3
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o LW B A VLA IBAT BUA L 2 AR 187 5 K RE 25 BR IR
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()% SR, 1T LN 25 TR G ) R R B e — R
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h, SR L MRREL pHAEAE IR R, AR X v oM o

it DA B BR R TTE b, IR ARG KT R
TR 1 P SERR S DL, i I UATR 7 333047 75 U8 B SR ORI
Wl PURIRZE U AIBR R 51

2 SRMREFNESRREIEDAIN A
2.1 BFRRNEE
211 ZEBRFE

T V8 A Y I R A AR AL Ve ZR AV NS YR bR B A, ke
Fb R 05 e Bk S 570 11 5 95 Y8 IR Ak & (H,S) « &S (NH)
FERMEBEIY (VOO & & 75 YA I 43 il i3 K Ab 3
WIS e 52 E L ARHLTS Ve i i ik 1 4R LYS Ve Al
F R
2.1.2 FRKRERBmER AN T X
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P w2 PR ELIA.
2.1.3 A MR IZLE AT

5 K A BRI ARHLYS PP i . 4R HLYS TR
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TE.
2.2 BERESHH
2.2.1 RAeiF R R R A A B S B M 4 R 5
s

MRPEIASE A, HHARRNET, HRmE. &
AVOCE E-FIME, k.

HIZR 1A LLE Y, AR INBR RN G 35 e bR R A2
TEY5 Y i P it Fe AR 4CH LA H Ak, 7R B 9 aok 8 vl oA
IOy5RBRELAD 5 T35 It I it B AR5 e % it (e
FEEZ1800 m) F1y5 e H A it ) AXALE I A4 (29300 m)
MAFH,S. VO C. NH, &I bx H & 48 LA R, S5 e
A RERE S 2R AN KRR ZSH
FE RN G 107 1 o

N T s A0 AR AL I P s U 45 SR T LA, B
5 R bR B B 3, SRRV O CI & &R
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kg t4K "/ YIPTh Bl 3% [A] LRI *HLE REA ]| EIRRILA "Bl 3% [A]
ml-min"' Eir IN PRI EHO IN PRI EHO N PRI

0 73.9 72.64 65.64 99.53 100 100 8.64 7.14 4.14
1.92/80 64.42 5.41 5.46 94.91 38.49 2.16 8.76 6.04 5.47
2.64/110 51.92 8.08 8.98 79.55 18.26 23.12 6.06 4.33 3.71
3.07/128 61.25 2.07 1.18 100 0 0 4.15 4.9 5.89
3.36/140 27.43 1.73 0.88 76.03 2.05 0 4.78 5.54 4.92
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3.1 EBRGE

T I 7 T e it ] Wt R R I R K, R I Y R
H,S\ VO Cy N Hy A 8 DA SR Wl st ity 20 UM, 7 U5
IKIRINAS B TT U« A 4R AR A2 754 R

3.1.2 MEAKRFMEE A F X,

ZiimiNNEE: 50~150 m1/min (G5 Y4 T2 10. 1%
~0.4%) , FR 4 S50 o FE O R & W n o7 3R TR
FIESIN .

3.1.3 ANk IFIRAT

S5 KA BTG  ARHLT5 VR AE s Ab 5 IR LA 2L
I B AR A A B HER R B SR AR R
Ik o
3.2 HIER&ESHH
ISR KR JG 25 BURE Ukl 25 SR n e 3., 14, R
SFI AT LLE H, IS K G, 158 H,S. NH,w VO C
BIEFT TR, HBEERERRE M, SAaSEW TR, EX
VOCH B RBURA IR, 755 LS. J5 F =B
FKRT CA K b il A 2 3 S 2T AT DA 1) ¥ R R RS A

T2 RRREMLER
e HREAE R/ MysREHRH HsS/  VOC/  NHy/
- S/ FE ml-min' &/kgt' mg-l' mgl' mg1’
1 PM24%FE A 0 0 34.62 0
2 PM24LHE 400 9.9 0 8.39 0
3 PM24tEE 150 3.7 0 6.03 0
4 PM24EHE 100 2.5 0 7 0
F=3 AREWEKAE & S8R
e MEAK=E  HR H,S/  VoC/ NHy/ g4k
7 /mlemin?  BUEA  mgl? mgl? mg 1l BRAER
1 0 SR 30.62 100 37.27 AR
SEERESE 271 90.79  35.16 W
2 65 SRV 18.72 91.92  26.77 WRAH
SEMIRESM  6.86 30.06 8.99  iK#
3 65 BIRYITM 15.26 100 20.2  BEEH
STEMREE  10.4 477 171 Bk
4 130 SRAIUTIE 14.3 94 21.6 WA
SZEERIE  13.47 59.19  20.91 k¥
5 130 BIRWIUIM 10.59 44.14 28.85  WXA
SRS 10.26  60.02 12.92 k¥
6 130 VSRV 14.49 81.67 19.14  WRAH
SEMIRSM 10.64 77.32  12.41 K#
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Progress on Research of Prepared Carbon Paper for Proton Exchange Membrane
Fuel Cells

© Wen Bin, Guo Daliang’, Kong Zhiqi, Zhang Meng, Sha Lizheng, Li Jing
(School of Environment and Resources, Zhejiang University of Science and Technology, Hangzhou 310023, Zhejiang, China)

3R IR AR B it R A ARl Z A SRR

o @R AR AzF HB hHE TH
CHTL R 22 B A 55 5 B YR22 B, BTdl 310023)

1O R RIR A SR K B R IL AR
ME, B EEH. BEE i kb PR S, A AT
R E T F | IR A LR R F I AT LA R,
R TIRFRRA B/ B I, BRARE. &2, ﬁmﬂv
PRAUF S 2B AR UEAT 2O B89 7 vk, P RE IR AL
B0 4 R A e 28 B R A uﬁ}]xﬂ(m}ﬁ%xﬁﬂ%%ﬂvﬁ
MG PERY . R R KA TR 9] B SRA AL o

FHT: TR IR BRAK SR HE O
KEFE

Abstract: Carbon paper is the macroporous substrate layer of
proton exchange membrane fuel cell gas diffusion layer, which has
the characteristics of light weight, thin thickness and low contact
resistance. In this paper, the methods of carbon paper modification

and preparation using graphite/graphene, carbon nanotubes, carbon

]E—J;@t 5‘5’_:‘5 black, titanium nitride and pore-forming agents in recent years are
EEMIARE. FENERTFRBE reviewed for the experimental study of improving the electrical
PRELE st AR 4K S E ST conductivity, mechanical properties and porosity of carbon paper,

among which water management is a difficult and hot issue for

research. It is hoped that this will provide references and ideas for

422 TST61.2 improving the performance of proton exchange membrane fuel cells
fi=oE L A and solving water management problems.

SCEKFRASAG :

XEHS: 1007-9211(2023)04-0007-07 Key words: proton exchange membrane fuel cell; carbon paper;

gas diffusion layer; modification; water management

O ELTR: 3irg “L B AL ATRIE (2022001066) ; #r:m 4 A RFFHRATE (LY20C160006) .
BIEEE: SRR, i, AFAYR SELA A S KA et @ ey AR TAE, E-mail: 08guodaliang®l163.com,
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REVR R ERAN IR BT 15 G4 ] J, A - H 43¢ (0 R 5 A B 1Y
REVRIATEJEE, ARkl it (Proton Exchange
Membrane Fuel Cell, PEMFC) BALIGY. TAEERE
% EEID R, OISR M B ™ SR i
JZ (Gas Diffusion Layers, GDL) i T-PEMFCH ) XHR
BRAMHEAL T Z 2 18], 32 EAE 0 R FL AU 5O o 2 i
A, S R S SR DA B K HE A B AR
o LR

AR, BEFUE ML A IR AR S s/ a0
BACER R B EEARD B 4R AT o, (8 e e gt — 21
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IR AEFI A AL Z ARG D LI 42 il kb A 1%, AR ORI7K S TE &
4 5 I R IE G GDLAR H it GDLIFI/KE B RE JJ e
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77, PEEIN AT RE 2 LKA G . 7E 4T GD LI THIN, Ak
AR LT LIRS FLAT 23 AT R 7K A 52 M) Rk R Vi
REMEREEER K,
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K, BRI, GDLSERR EAL TR 4R, GD LA e 77K
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(Polytetrafluoroethylene, PTFE) #b¥H, i idiEiiak,
W IR 0 77 V3R =G D LM K, BN N2 Re 8 A ot iz
KR T7 .

1
1.1 AZE/AEBEIEH &K

TSN 58 /A s R R 43R AT e, DA 37 5 e () P
FA B REFN Tk B o SN TR TR AR E S ) L
WM M BE A FLBREASME, Kausha 12 A\ @ 5 in AASHE H
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0w g

Witk Sk rﬁ(u P l”xifﬁ i
Bl FRFATHRER PR EE it i

g | pemx
FA455E4H 20234F28

1800 CRNIFAT ¥ ab 3 2% th 2 £ T LR 4R . B 9T SR,
IO w t RSN S8 50 T HL T IS R ERAR, (R AE AR AR
) EEL BEL R BRI 30, 0053 Q- ¢ m, FH A8 T 4 (1) T R 55 i 2
151 155%. NG &) 53 HRAE B8 AE AR 48 rh 7 4285, 9% 1) FLBR
2 (O40 wm) , FEAFZ M FLFRE B0 T R A
4 GPafi =312 GPa.,

Taherian A"y T WEFTFLERR AN SRR 0 n v
TrRaR I Re A sE IR F, B2t T — bl 2% B AR V0 g v
o EER R T4k 4 4E (Carbon Fiber, CF) FfIZAKA
(Expanded Graphite, EG) JHill&&HR4t, &L FEhA
AT A B B, B 4EDIR15 mmA120 mmK
FE, B8 HATIRE, FRSTA TR EETERLE T, JEEISEGH
RURFEEBIERE b, )5, B RS P nAGIfHR 4R,
ZIT R R A AR BENLHES, PRI A B BEAL AT 1)
FLAE. BERRI, BT VAR & IR AT FL4% 958 mm, BH
PiA58 Q-cm’, HLI-HLE 2R AR BeIL RN AR, 0.6 VT
FIHRE LN Aem®, HHRPIMETLF, AT, b
J&, SimaafrookhtehZ N @ iZ ik, #— B HER &
7/CF/EGEABRAS (L1%HIE G 34%F S W IR A5 5% H R 2T
Y8 BEREW, SESHRANGFNLS W nK FHFHRN
12.9 mQ-cm CRAALFEZRINTGP-H-60) AHLL, AT
N9 WmK', HPHZN30.2 m Q- cm, SUATT S, 2ERRACH
2 HRES INEG AT 7= &t B 4 (PR R

BT 4R RTHI A o /K P, 5 i AL B R 1R 7K 4 3 B A
FEJRAT R, I B ARG ARk Lt P 1o FH 1k R o SR, 3 3 %
IR RS IE GASRE I il IR 4RI B K 1 o S T 32 = B4R
BikPE, Ghobad iZ A W HH T—F0 id 4RIKIEEAROY T
2 A SR /AT R A Y B A AR T . G, Bk
P Y AR AT AETR A 0 B, TRV Y, TERRAT 4E R 4T
Y /AT e A0 FLUR, I8 B -0 A B AR e AL s b
W AHERF AN B, ISR SRR A RARH
ghrrh BRI, BT iR Ik A il M 127,81
BABGS B KYERE. BEAh, 7ES0% AN 1R B FPEMF Cix iy
ThEB R E] 7911 mW-cm ™, HL100%HE R 18 5 1) TAE &4
wH20% 0L b, SEEL T HPEMPCHEBE Y 535 e

5 FRRJTEARFE], Eih A58 (Graphene Oxide,
G O) AT LATE Iy 5 73 BUAE AR I B2 ] b PR Bk
AR N T IR m B E AR B A R AT 4 &
HRPE, Yan g2 N GO/ BUTE I I W AR 12 570, 4R
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PEEERIE SR,

Kausha 1258 A58 b W0 A 75 6 N 22 BE Bk 400 K A
(Multiwall Carbon Nanotubes, MWCNT) Srdidmr4s,
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INBBRAC T AR MW CN Til ik 2 S TR NEE
WRAT I R A K, FRRIFAT TMWON TXRR AR L PEMF C
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) 70C =
myEE A

C-0-C &5LT
80T Oy et

E2 BefdaimiE™
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20 GPa, FH Az MAEEEMWCN TR EEFI3E 115 © 34
F130 °, G T AR KN, I AR ENRTERE. 28
RS R R BR AR TR AR E R TS, i S A g i 3|
125 S-cm™, T2 M361 mW- cm 3 INE594 mW-cm . Bt
Hb, BA30~50 mmJFLBRAHE, A B TRy # bl %
BRAAK, I HAEm 7RI R 1R .

Maheshwar %5 A\ 5 R R 6 75 ] 44 BR 4%,
T AERR AR BN F B 0,02, 0.054 0.07H10. 1vol%)
[FIMWCNT, 5T 7 MWCN TR I & % 42 i B 4R L R PR 2 i AFF
FERM, FEEMWCNTZN N & MOHE N £10. 05 vol%, KL%
B N880 mW-cm”, S ARE RN BRLE (700 mW-cm ™)
AREG, 3T 2925%, F-H AR BRI 30%. Mk, 24
InE#EIE0.05 vol%h, FHTFMWCNTHI SRR, S84
/HEARAE AR S, RS IS IR IR, 2 1M 5
LT Y /R SR A SR FR AR (DD o

YRR TR 4% 2 T KEURE AN 251 ST 1k 2 0 ) L, Fu N
SR R B (R D BB A KA (Few—Walled Carbon
Nanotube, FWCNT) FlmfLBRZ 46 C F k), 18 i Xt
FWCNTFIREC FIEAT 73 8. Ak JEAI350 "CRy#hab 2 =
A, il & N TPEMF CHYE FE~FE ((F4<6.4 wm) | =
¥153 CFEI<3.6 wm) | 3 (<60 v m) i1 B R H ik
46 (B4 o WFFLR I, FroRARAE0. 2 VIR HL 2 B il
1250 mA-cm *, 3T RLARAE (685 mA-cm®) , HALATE
BBHSUCH3 Q, K TR0 Q, Fitk, Hif:
FEPH PR R 12 e 4R T i MR RR I DG B R 3%, 2 B2 [ DR R ik
AR IR TR FEAR/INRR 3 SV 4

(2) 0.05%CNT#9 AR 4%; (b) 0.07%CNT#I B 4%; (C) 0.1%CNTag 2% 4%, "7

E3 xFEWMBR
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1.3 ZREIMEHZFRER

HR® (Carbon Black, CB) HA mE XM ILEFE.
B RO AR A v 5 MR SR 1, TT AT CR IR ) B AN AL, 2
P B AE R

He o NP LIV L BR T 2 A EORE S8 Rk RN
T B, WL T CBI RIS A A X B 4R LA
PERERFLBRR I . 25 3R Bl B A UL B FIC BIAS I
BN, BRI M2.59 S cm B HNF26.41 S-em ',
X B TE B AR B SRAF I PRI _E R AT 2R
FERRALIR FE 800 “CRIRIN6%IICBSE, T RAkis B, Wits
FECFI iR AR LS IS, SRS IIBRACEE 190 rn. FLEEZE
H86.7%. FEFHZEAT.80X10° Q-cm. {HS&, 4CBITRINEIR
6%, HHTCBRURLAN B 1SR4, FET T CF i i el
FUHEAR, FLERZRIZHRA M. R, SR IR AN B
X PR AR AV R B R
1.4 SALERBUMEHI B IR

BUAEK (Titanium Nitride, TiN) gKiikinT F{EPTFE
WIZHFHF, RONT i NGRIUR 25 2 B 6 (BT 4 - 5%
FEPTFEFRIRAE, KA EPTREAE B /K AL BRI FE AR /AT 5 )
&), AR BRI T SR PERIPL S R .

Zhou5 NP 5@ 5 T NGRS AN A BIPTRESLI A,
FHRAR B K AL R TR T R 7T B USSR o, ATiN/
PTFESHE JGHRAR, T3P r A AR ek F AL 25 FE 403 50, 16 VAR
0.056 pA-cm’. X FERZHTTINFPTFEA KM E AR
DRRARAN LA 2 [ o e, A e J o R v - g A
LSRR, PRIMTE o AR A AR b R B R A e
AR, FFT 1 NGRIORE R T AR AN R s A v, 7R

i 1) T ¢l
| . /-' _.-...- .—_ -

o

MAREE, 3R0°C

) __ Wi 3 o
R

(a) FWCNT#TEMEL; (b) sk ka3 (c) £&2CFa9SEMEML; (d) =
Fikd Ga ket e, 1Y
B4 FBEmREWFIZTIE
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IKAL BRI R, T1NAIP T F EFR i S5 F - = A5 1 T
IR R AR, ST NG RUR 5P TRERUR 45 A (6 L 78
I Y ST AT TERRAR I P b0 i s e«
1.5 RRFLFIB Ml & e 4R

T SEPURR AR R FLBR RN 2110 2 FLIM 4%, AT LLE
IEANGEFLARSI. Wa s e e 2N 2 lid M SIS B 8
Al 23 S S S N PSR 2R s R LA i 24 B4R,
WA T eI BB, FLBRZE M s S R A i
. WHFE R, TR IR AR PR 22 (5L R, R FLRR 45
IR T10%, JEIEFLERAR537000996%. 85%, FL 3733 ]
165.3 S-cm '\ 169.9 S-cm ' LAGR ARG AL B ARFE
A TR 22 B Ay |9 756. 8 mW- cm 21797, 2 mW- em %, (&= T
I AL ARV A DR 2% (576.2 mW-em ®) &

gk LRk, GEMILIRAN . RIFMSHEE, GEM
G KA S AR LA P B ARTE P EMF CHR R 72 36 i 1
B BRI, Rl IMABRGUKE . st iatsiot:, ot
P R4 T R RN B A A R . RULE TR
FAAR RIS 7 V11 4453 BB AR & PP oG B P BR F AR o

2 IREATKIEHRRHE

I BRI Ay SEILPEMFC i 1k R fr S 4™, b 1
JEZE AP T F B 4b 2 2 U R AR oW 45 449, T e 4R 1 4l
Wt f) 2 i 3B S P EMF CHOZKE #. Hal, 7 2R
WKL B Y 2 S IR AR MOV 425 M P B, B e
(AT B IR N T AR AR AR B A K £ 8, 45 & g R
278771 (Lattice Boltzmann Model, LBM) 3 &%k
%of GDL 7K S 2 e P A ot R p s ™
2.1 RS ZEHHRKEUEREK

RNTIRER KA, FER AR —RIEIEP TFEAEE kY
INGDLIEE AE 2, AP TFEVR & PTFEPURL /A Fl
REER T8 GRS BHR S S M B AR

R UMK ESMRERELE

BER/ LR b S

TR st pg o KR
NG/CF 188.6 %5 f’RE - ik [9]
GO/CF 476.1 77 HF 14 ®m [13]
MWCNT/CF 175.0 68 fFH 142 @& [15]
CB/CF 26.4 87  E#F 118 At [18]
Camphor/CF 169.9 81 RiF - f&  [20]




yﬁﬁ}fﬁT [EP T F E¥S I %G D L 7K 1t BE A 5,
ChenZ NP5 Id P TF B VRUIR 0T 35 K MERR 4R 3047 24
P, ##& TPTFEARIIE A0 with. 10 wt%A120 wt%
GD LAY &S, JFH i & 7 #4075 il 4 G D LI
SKMEREAT TN 55K, AURINP TFERIGD L i/
N80.91 °, TP TFEZS N N20%IGD LI fi /7 135 ° , [l
HPTFEINELAI N, GDLAMRIZRTH 7K (142 ful A 386K,
Higi/KEbE 2 38 K. SR, P TFER B Z I, Ok
HibPE R A8 72, R, RIS AR b IR B A 1 B,
FN TS5 % FEGDL AR P TFEAR N 2.

Den g2 N FEF — ML I BE LR Ak G D LK)
ZYERRLSE R, RINITR T L BMA A KA 7P T F 40 A Al
ZEISEIA, R8I PTARAL SE IR U0 TIE Tz AR A . 2 SRR
XFFEE B N T RAIGDLEE b, B ANGDLN B IPTRE )
His5], HTFBLT4ERP TF B2 [ W (1 3% S U4, sk
TR KT AN BT 7 1) R KB 38 . TR TE RS
B TR AIGDLEE S, PTFEARSEAEGDLIG— M, X AR T
ZIX LB, DA K IS 75 B R R B R K
(et ] (15) , JF HAR RS K E A D,

B LG 0 fP T F B4 58 34 5) o 5 BUHE 1 17K B
2, KakaeeZE NP g TP TRESME I &7 (BRALIHR)
rEXFCD LA L FRIERISER, R T BENL 8 5 A4
THA=MAFZAFE & 0. 30%F170%) AI=FAFEPTFE
I3 G450 A EIRARAE 5D BIOMANFEIGD LA AL, [Fi,
XFANEG D LA 7K1 B AT 22 B I R REAT 1L BMBHUI 7t .

SRR, PTFERI A ATAIRE A E AR HIEZ M G DL
K ERRRCR, LECDLASMHAMERZ G/, FTAPTFE
IR B AT J 2 AR, 4GDLIRE &7 2 5 u30%.
PTFESMTARASE S0, BR/K B Ty o X2 TP TFES A ARAS
B8], FEFIRAAETER K B A O i SR B TR R A, AT
T 52 B R IRA, IR 2 R R R R

FroningE N5 i L BMBE ARG DL 2T 4 45 # 1
WAL S, b TS K% 2P TR EACEE 52, FE{E %
PTFESE M AE A YRR AE XUrt, ST 1 H 23 6] 4341 R 5 i
. WM, B SAEGD LR G — 247 4E LIP TFERE
% O B AR 7K () 42 ik A, AR TS /KR I G D LIk R
I, JEEGDLER M AR HLRE .

I3 I A IR A AR BRI 23 1 %
10%P T F EWS & BB K PERR AR, 5007 1 P A b 5 v 22
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o GERRY], HHIREE N8 Aem® i, A BRI
AN TG0, PEMFCTZ S5 4 5 170.066 W-cm *,
HH T8 7 A IR B 0% 1 P T F B 35 5 43 A7 B B 4% 1) 79
0, (RN KL 2, Bi/KRE I 5, KF R D, B
FRHBIR B2 A B K B 4R PEMPCO M BE ARE
2.2 BRRERKEIMEE

T AR PR ARAOWR 465 ) 5 T WL B0 B A2, e ol A
B FLRFIE S BOR B TSI IR B AR B0 45 K4 B 7 11
AP, NazemianZ NPV IET BEHLE 27 04 R 4RI
WOREEH, FFiE it L BMX R A AR 4549 2 2P EMF CEHAR
AR AT A0 o S5 R SR, K 4R )E B2 IN100 1 mdtg n 2]
300 um'FECLFH R L. 33 Ao m FEAKFI0.44 A-
cm®, EE R TR AR E R 30 5 0 4K H P AR i, T
HAL R 1% .

N TR TEBRAR S ) 0 K 25 BRAEH, Moqaddarss
NP3 oL AL B A AR T R AR R A, - L 5
LBMAA AT T AN FEIRTAG 7K 428 (15 my 20 BmAl25 Hm)
T EA = RORE S SR AT R AR (B=100. B=10F1
B=1, Horp B SURAOM 5 ¥ 35 M K3 50 iz
Ao WEFLEERE], X TIEREAARY (16 ktmB20 pm) 7K
T, PRI F B 1) R AP 2 (KR 23 BREE R, X T
BT HOE KT, KA TR AT B AR sl A 5 4L
b 77 ). BRI, T RABRYIGE 42 (25 nm) 7K, 3
I KT HASBE R B MGDL A 27K i o

IR AR B 22 T8 G D LIKAK B, FRoN7KHE . 7K e
BH 1 52 S 420 v R A J2 ) B 7, AROK M R AERP EMF CIY P e
59 GDLIR 4 A4S 2 SUIHPEMF CIR/K I .Y . TraE A
ST oA AL B U7 V2B BRG DL, FHL BMAE IR 1 A
[FSE/K A4 CRIREBKIRZP TFE) BCEE (0 10%. 20%-
30%F140%) FIE4ELL (0. 10%A120%) %G DL KILHIAT A

\AP P=2000Pa
-1000Pa %’?;nj;

0~1000, 20~1000. 20~4000. ZO%PTFE 6000 Pa) 3%
CDL B & 75 &) 84 - 2 i Ak A An B B4R 64 T AL 52 3 )

E5 AFEPTFEEFEZE
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IREN, 3T T AT A K LRI B 7K RS I T) DA &%
PRI TE KT AN R s . 45 SRR Bk,
X FEAEIGDL, 75 E AN TR K R, 1 7E A 46 1Y)
GDLAE K I, 7K 52 BH 2638 G D LI 2 S 4%, S804
Rt PERE N % R, MoK A 4E B0 8 10%H,
TRUMEZE, EAHENTERAES KR, Fe PR
I AR IR A 3 0o B0, X T IE 46N 10%. &5
A 10%E/KPELFHEIGDL, S4l5T K EGDLARLY, K HIRIFE,
1K B RS AT QBT R 23 700k 175, 2%, 22%, Rk, i id
ARGDLANIE 38 i /K 27 4 m] LAks5 GDL /K

T W FUPEMECIE 28 LU XA [FIERR A GDL KR 22 Bk ) 5%
MifER . Shojaeefard N Vil it kL # 7 4 R 7 AF
JE 45 EEIGDLAMOML 5 44, -4 FHLBMA RS GEAN R R4 L (0%
15%+ 20%- 25%) FIASEEIENE (FEfd /80 ° . 105 ° L 150 °)
(IGDLIEAT 17K 23 RIS 71 . 45 R0, ik 3 I R 4
LU, 1 4R T8 AT 0 55, BT AR 0T 7K 32 3 1 16 14 FHL
71, Rk, A A RE BRI . ST B AKPEGD L CRI fih
105 ° 150 ° ), H4i bR R T 7K LB A &
H, T8 KEGD L CREfilif1480 ° ), BT EERRARTIR 7K
T AAFLE S, ToVERKRHE .

3 FeERE

S 5 4 AR R e e PR gt A ) 50 o ) 4877 v T R
FEf #d FE PR R AT A 50 28/ S0 BRARAE R AR
RUALARE PP RIR &, SRTHL R P BE TR AR

(1D IR AR BRAK A IR BAE
SSCPEENINGR AT DA B D R AR A B BE AT LR L RE I
] 26 R LTt T S P A v T B2 R 55%

(2) AR BN G FLR . REEIE KRR AR
RIMFLERR, WIS 1 BRAC LR S5 R R

(3) il R B ARG AL ) L R K o 5 R JEE AR e v
PR AR TR R T 17, T B4R 25 FE X PTREAS I A
PTFEZMi LA BT R I K AL BT . 9]
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Preparation Method and Research Progress of High Performance Adhesive

for Environmental Friendly Adhesive
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Abstract: Tri-aldehyde adhesive and other non-environmental
friendly adhesives have been gradually replaced by environmental
friendly adhesives. However, environmental friendly adhesive
is faced with poor performance, easy to deteriorate and
other problems. Therefore, research and development of high
performance, renewable and environmental friendly adhesive
is one of the current hot spots. At present, the modification of
biomass-based adhesives is usually compound modification.
It is also a promising research direction to prepare or improve
adhesives with special properties so that they can be used in
new fields or better used in specific fields. In this paper, the high
performance of biomass-based wood adhesives and other special
high performance adhesives are discussed, and the preparation
methods and research progress of biomass-based wood adhesives
are reviewed in the recent three years.

Key words: high performance adhesive; environmental friendly
adhesive; research progress; preparation method; wood adhesive
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Design of Solid Waste Landfill for Papermaking

© Jiang Hongmei (Shandong Sun Paper Co., Ltd., Jining 272100, Shandong, China)
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Abstract: The design of the solid waste landfill in the paper mill
is analyzed. And the green mud, sewage treatment chemical
sludge and digestive residue produced in the papermaking process
are treated.

Key words: papermaking waste; solid waste landfill; subregion;
design
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Trim Squirt Movement Controlling of Paper Machine Based on Variable Speed
Double Dead Zone Method
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Abstract: In order to shorten the reaction time of trim squirt
movement and more accurately control the movement and

positioning of trim squirt, a set of mobile trim squirt control

system was designed in this paper, which is used for paper guiding
positioning and full width positioning of paper machine. The

inertia error of trim squirt movement was reduced by the control

?ﬁﬁ ?EI_:E method of variable speed double dead zone. The results show that
B4 Im, TREIF. B Aa. VM the error between the actual position of the trim squirt and the
T, set position of the trim squirt is 0.8%, and the error is controlled

within 1%. The system can more accurately control the moving

position of the trim squirt, shorten the reaction time of the trim

HESAS: TS736.3 squirt movement, improve the paper guiding efficiency, and
SCHRFR RS A provide a certain reference value for production.
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Rapid Determination of Moisture Content for Heated Tobacco Core Materials
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Abstract: In order to measure the moisture content of heated tobacco
core materials, tensile strength calculations method for sheeted core
materials and filling values calculations method for filamentous core
materials were established. The stability and accuracy of the two
methods were also analyzed. The results showed that: 1) The relative
standard deviation of moisture content for sheeted core materials by
tensile strength calculations method ranged from 2.49% to 5.48%, the
relative error of tensile strength calculations method compared with gas
chromatography method was less than 0.6%. 2) The relative standard
deviation of moisture content for filamentous materials by filling values
calculations method ranged from 2.21% to 4.77%, the relative error of
filling values calculations method compared with gas chromatography
method was less than 0.5%.

Key words: heated tobacco; moisture content; tensile strength; filling
value
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H=-5.286X10%5™1.18X10'5*~0.094275+0. 3603

(2)
e
®"2  AREICEAE RS RS KRS HIKEE RS
ME
o 1)/ wKE/ PUoK IR E /
Ed=? : 3
min % N-m
1 5.01 1082
2 5.97 1054
3 6.95 1007
4 7.65 926
5 10 8.84 812
6 14 9.72 729
7 16 10.29 624
8 18 10.86 586
9 22 11.42 516
10 24 11.7 495
11 30 12.25 454
12 50 13.45 432
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#*3 AR AIKIMASE SRS KRG LR

Wk R FIKR/ B RE
% %
A1 1 7.34 3.87
2 8.74 2.49
3 9.56 2.86
4 10.25 4.33
kg2 1 7.99 4.45
2 8.43 3.23
3 8.95 2.21
4 9.43 4.39
%3 1 7.57 5.29
2 8.32 3.48
3 8.95 3.12
4 9.30 4.23
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H=-0.39715°+5.9385°-34.4275+71.696 (3)
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x4 RRMAEESHERAEZKEENSGESEN

LRI
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% % %
A1 1 7.34 6.95 0.39
2 8.74 9.28 -0.54
3 9.56 9.23 0.33
4 10.25 10.76 -0.51
FHA%2 1 7.99 7.68 0.31
2 8.43 7.88 0.55
3 8.95 8.39 0.56
4 9.43 10.02 -0.59
A3 1 7.57 7.72 -0.15
2 8.32 8.56 -0.24
3 8.95 8.55 0.4
4 9.30 8.89 0.41
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NSRRI M, 5B = BN [F) R 22K i 4
LIS, 73 LS KRS HAE Y KR, I
T B0 00 R FA RS K SRR e EAT A D, A 5
RINF6AT R

SR SR B 15 3 A WU A T3] 220K 0 0 A 0 A6 A
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5 . P
min % cm’ g
1 0 4.72 7.26
2 5 6.62 6.91
3 10 7.91 6.76
4 13 8.35 6.65
5 15 9.23 6.57
6 20 9.66 6.48
7 25 10.01 6.25
8 30 10.74 6.09
9 37 11.35 6.01
10 43 11.65 5.84
11 48 11.95 5.71
12 53 12.10 5.54
13 65 12.68 5.40
14 77 12.98 5.10
15 91 13.47 5.02
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% %
FAK 1 1 8.98 4.87
2 9.57 2.21
3 9.98 2.34
4 10.14 3.51
kg2 1 8.15 4.77
2 8.64 2.43
3 9.12 3.17
4 9.87 3.36
FA%3 1 7.48 4.59
2 8.21 4.34
3 8.73 2.82
4 9.55 3.44
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% % %
kg1 1 8.98 8.85 0.13
2 9.57 9.43 0.14
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3 8.73 9.15 -0.42
4 9.55 9.37 0.18
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Influence of Water Quality Differences on Titanium Dioxide Dispersibility
in Papermaking System
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Abstract: The effects of different water quality conditions on
the dispersion effect of titanium dioxide were studied through
experiments. The experimental results show that the dispersion
state of titanium dioxide dispersed in different water quality is
obviously different. Adding it to the papermaking system will
have an impact on the base paper whiteness, opacity and other
aspects.
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A Brief Analysis of Strength Attenuation of Cross Striation Cigarette Paper
© Zhao Xiaosong, Hua Chengliang (Mudanjiang Hengfeng Paper Co., Ltd., Mudanjiang 157013, Heilongjiang, China)

TSGR R B AT RAT

O BN RS GREFHTEF AL B A R AE, BIILHFHL 157013)

r2 Y\ /N e
TG, £ TERIEE B0
I BEREREOTRSFL
R4 BT,

1 . BN AR ER A RF) A BB 1) 69 5% B AS AT
KIN, M KSR AL BRI I, FIRE AR A TR, A
HRIAR Gk BB A FE R, XEZRAN AR A
YLK IR B IR DR B G, F- R IRAR B8 45 56
FHEIR: BIRUK; SRR, R, A AR

Abstract: By measuring the strength index of cross striation
cigarette paper at different storage time, it was found that the
strength performance of cigarette paper decreased with the
increase of storage time. In order to meet the production needs
of modern high-speed cigarette machines, we need to strengthen
the research on the law and causes of cigarette paper strength
attenuation, and take corresponding measures.

Key words: cigarette paper; strength property; attenuation;
production control
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The Application of Siemens S7-200 in Paper Products Transmission Equipment

and its Debugging Process

©® Wang Zhaoyan (Shandong Xinquanlin Holding Co., Ltd., Gaotang 252800, Shandong, China)
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Abstract: This paper introduces the process requirements of paper
products in the equipment transmission link, the design layout of
electrical components, Siemens S7-200 PLC and its component
wiring diagram and application program design. The design realizes
the closed-loop control of paper in the transmission process, and
improves the automation degree of the whole production system of
paper cutting, transmission, packaging and packing.

Key words: S7-200; programming design; Siemens inverter;

problem analysis
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Production Technology and Application of A High Ash Content Straw

Wrapping Paper

® Li Yonghui, Lang Wenlong

(Mudanjiang Hengfeng Paper Co., Ltd., Mudanjiang 157013, Heilongjiang, China)
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Abstract: High ash content straw wrapping paper was made of
35% bleached softwood pulp with beating degree of 78sr and
65% bleached hardwood pulp with beating degree of 47sr. In the
process, 0.6% cationic starch and 16.2% calcium carbonate were
added. While ensuring the strength of the paper, the softness was
increased by 12%, which solved the phenomenon of loose bite
and packaging crack of straw packaging paper on the high-speed
packaging machine.

Key words: straw wrapping paper; ash content; crack
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Cause Analysis and Countermeasures of Barring on Soft Calender Rolls

® Li Shulun, Xu giwu, Yan Liang (Shandong Sun Paper Co., Ltd., Yanzhou 272100, Shandong, China)
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Abstract: Mainly introduces several reasons for the “barring”
phenomenon of the soft calender roll and the countermeasures that
should be taken.

Key words: soft calender; soft roll; barring; vibration; rupture;
deformation
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Analysis of the Selection and Application of
Motor Grease in Industrial Enterprises

© Liu Tianwei (Gansu Branch of PipeChina Group)
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Analysis of Key Points of Energy Review in Energy Management System
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Abstract: Energy review is a prerequisite for enterprises to
establish energy management system. Through the energy
evaluation, enterprises can strengthen the understanding of
their own energy utilization situation. By analyzing the current
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$u¢| 5‘6’5‘5 improvement, strengthen energy management, and continuously
TRF TEHEVERHESSE improve their energy performance. Taking a paper company
. t £ 154
EEI IR R RIS in Nanjing as an example, this paper analyzes the key points
O IE |7 BH~Fo

of energy review from the perspective of energy review report

compilation, clarifies the review ideas and puts forward targeted

suggestions.
FESHS: TST; X24

X HRFRSRS: C

TEHS: 1007-9211(2023) 04-0051-04

Key words: energy management system; energy review; energy

efficiency analysis

China Pulp & Paper Industry 5 1
Feb., 2023 Vol.44, No.4



I SURVEY
A #-

GB/T 23331-2020 (HEVRE BEARR  Hk L fd A
P ) SR Al 7 SR BT o A 5 T R B YR
W RE VR FHRP 2, BEE M RE TR A B, o RSB
RIEAT 34T, R ILRE IR FAELE IR, R L2,
B 72 RE IR UM S BN SRR H AR A, vl 58 47 6
ERRVRE FAARTT T RIFIHEAT.

A Ml e 5 G b T R REIRAT R, 2B REE A TR
SR T S % L. SR R T REIR T 7R e B
PR Z P B, T 2 2 Rl U R v A R B R AT T4
e, S AE A B TPV O b 38 o TR RS VR H B A b
P RE IR A K

AT AR T 3 AR A B R AR IR VE T N, AARE
PE VT EH 2 5 G ) P AR B X B VR VY B B s 3R AT R EE AT
REVR PP o 45 75 G il 9 X L3R 1o

1 R EIRiEA

LT AR F I SRR WAL,
EE R LV UNGEE SR HY PR )
A

(1) SR 6 LA R T3 PR A T 0 2
e N

(2 VP o8 5 25 T VP S AL S RE VRV (X
BT 6 3 P T2 B 0 R R B4 B0 AT 47
Ban

(3) VA BT L STHE L LS PR, TG
Al TE 4 I T 1 6 01,

®1 BRRTHERREREREIAS

5 P

P ]
Ak

Ak FHRE R GE AT
Al REVR Y B PP B
REVR A PR LT e
REVR G PP
BTl
REVR VT o i

L N O U W DN

52 | R
HALBEALY 202352

2 AR

T A E AL RIS AT BE R RS ) RSN £
N RAP S RS R o

38 AR A 3 B SO R AR PU A SR AR, 7 REZY
803 t/a, A7 T 4RI AL A o

3 RVHAERESH
FEE P TZUH] L Al AE IR i e 1

(1D B A Ml BE 5 FE 2850, e U PP o 1 A0 14 e U
S AL Vo T 5V B Y T AR R AN RE YR, 12 S
WE ™ B BEIRAE LT VEH N .

(2) FEEAT A FHRE M I, b AT a4 BE

T = ]

— o G !l——
Iy R R [

—

=R G p=—

e T

MR R o

HiK —eee

B el geiRRE

®2 TEEIRG A EERIARE

e 475 W i
tce
1 TR/t 275,000 213,372.5 CYEAE)
213,372.5 (B4 1H)
2 77/ J5kW-h 600 7,374 CHEAH)
80,000 16,800 (Z:4r{H)
3 R/t 7,576 CHEAED
400 8,728 (A 1H)
4 SEyh/t 582.84 (MiEfH)
20,000  582.84 (ZEME)D
5 K/t 3.564 CEMED

228,905.34 CYEA{H)
239,486.9 (Z5 M {H)

Al PP AT 3T P9 BE R 1

VE: 244 460.7 MPa. 170 C.



fEm

A Mb BE R 9% B A AT S Al BBV 2,
=ANEREIR & U —H R A T

%38 AR A Mk T BERE YT AE SR Y R L ZRIRL
Ji~ SEIMAETK, BT A REUR S Al AR o SRR S AT T
B RRAME AR A ER TR XA
A AR P ORI B B A A R EE T T
R 5K AL AR G A Al s Sl R T A BE AR BN
L Aisim A Al BRAKEZER T X o EiE., SR
A7 T BB 1 -

4 fIVEERERITH

T B S A H AT REE ALK Aok BE A L LA
LReIR AR, EdRTH R, REIR G S HARE BAE AR .
EEUT LA

(1) ol BEAS W 58 3% BE B LA
B, @AM REE ST AN, EAK

SURVEYI
B

FREEA . Tl R FERE LI bn R B HUE, 7575 58
HLJ R F b AR AR ] 5% B 2 AR S TR 300 R AT 12
1E.

ZiE R m Al ge i iR R B, PPN AL g
VAR IR 2P, B A R G R BEAE IR 3P
o

i I AT 123 A% A W) AR 7 LA iR ARG AR AR
F B R G BE AR D0 TR S BE A

6 REIRGMITH
B EERERE WA BOR S A REIR SURORI R i [A]
2. R HUR B ST KPR SF A TR TIL

(D 1P I FAE BRI GIK, AAEFERER

®3 ATERHIRNEEE RGBS REERE

AT G FIE S = AL MKk &, 11 Lo EEAF - EEARY  GB 31825-2015 (HHKIE 4R
> 2 i o FEE/t - o o BSTES 2\ [5]
B OT 5 RYReFE A= S RERE 7 i R Y Y A PR )
FIRe ’ /tce /kgce-t! FRE(E /HENE /5 E
ALl R 8 22 A5 2 Bk A
(2) el izl 5 47 R e A A FLAB IR 4% 22,594 110,000 205.4 <315/<260/<210
FEAIR 129,417.6 610,000 212.16 <330/<275/<220

MR, MUVE BE VR P B AT o VREF I i
X 2K ) B2 IR ) 5 3 2 AT PR AR 7
#re

®4 FEREFRGUIETERER

WRAN T, e REIR SRS B 2

-SRI E LS S

R gl s

(4) Aol N7 32 R0 BER 58 38 RE R

TR,

PP YR ZE (] T 4 IR AVRIRE EEREHIXEN100~165 C
HRIKES  EiEHIX (a0, 1~0.5 MPa
PRERSKBERNARSG ZKKR KREE  BEESIXEN100~160 C
BIAES EIFEHIXE50.1~0.5 MPa

(5 b b 7 il 5 A0 ¥ Ak F) e YR

WA F L R R

IEACHLE R XA 0~1100 m-min '
EYIER R XE0~2500 m-min '

N O Ol WD

RIGFLRE ] BEVER I 4 1 T2 AT 418

WREFMANEE RS BA

HEE B E ] X (70 ~60 kPa

2, PR P N T OR R Y BE
PR b AR S5 5 A A RRE » R A

R/ THETERE

HE

ML VR BSOKF IR E $E L
Fs .
iR
5 BEURA AR 1 R R
b

A7 g T A BOR R, e A A A B B AR A B
Ytz x4 RO RE T O 27 AL S A o

T EAEX REIREE . RETRA ) 5
BEAT T IR B i OGP ED HAETR

ECCT N
PR

PR SR RS BOR ARG R T I A A R, A PR A
MIREE D& A R .

China Pulp & Paper Industry 5 3
Feb., 2023 Vol.44, No.4



9 X EEIRTEEIEN

(1) REPE VI A 15 56 22 Wl v o

LG, BEVE VR H LR T P I
WP IE J  BE UEE BE B AT e i

P

I SURVEY
o -
Fo FERQRABHENKFER
=i BUEL 2 ViE
1 &AE HAREH PRACH = TR, BRACREFE, 42 S he ROk,
2 A&AE EEBREST  EERESITNS R XG0 WG E—
(&3 e
3 AR mEHIESRR  —PRERIE =S RN AR B,

(2) BImhRE VT AE S, REVR PP

FBERUKT, B RS I RUE IR B AR 4%

(2) FNFCR S Al REVFH M B L ) AL B
ESENS

MBI AR ER AT S — KR R
PR ZR, X SRR 3 AT LA o SR — 3 1) 7 R SR TH i g
BB S A REATERERR, XRERER
SRR B BEIR SR S B AR H R, (H R BN AT IME
A, G AR AL A R G A AR E R MR, A
AR R R LK.

7 RARENE

RS A M T2 s B4 23 A 1R ) L ) R M e U
THABA AT $2 22 BT $H St AL 2, Dyl i T e i 2
AT HE %o G AR A RSN 2 WR67R.

8 REIRITEH

T BT E REIR SO S B S A X H R R
1) fiE Y P S g SR AN AR DY T Y R R A
o TERLUFILA:

(1) VI IR VP 5 I () BERE AR A 9 28 1, i€ Ak
B RAEIRBURSEL, FF AR ILHE HARE

(2) REVRAE BE STt 75 58 I % R85 RE R R B el
ey AR B R BN e MLz AT HE R W E L e
Ko

(3D A ML AR B B S 15 D il 5 A olle DU 17 Y
RE AN tl) Sl e 2 ) 52 170 o b ST o 15 0L D19 E H A O
X EARBEAT B AT 8, I M) AR LR B 1 T W OR T RE
FAR BE N 5 A o

54 | #mx
S4B 202342

B P A ) BE VSR D A8V 5 v
IS AE B eI, A 5 B E B R REIRASTE S
THYE I o i kA7 R B AR Y A8 BEAT 1Mk AT RE 3
T AV REVE A 21 58 I 75 s HH RE VR R R AT 0 R

(3) Aiolb 57 AL ZUAR SCHARN 1IN TR X Al g
THAEAT R A2 B (R 3, I AT A A, 34K
HHLZ, TR RERSRUK T

(4) Al AR 3 H 5 BE IR AR DL, & B ] 52 B
VRGNS B A B AR

(5) Al W 5 S HEAT REVEIT o, — f P o 18] b A~
4 AL PP RIS REEANSE . T 2B
RARRAAGIS, N H SRR IEIEH . ©d)

& &3k

[ EXRTREEEELREX T EMERER S BIREHERK
# EREAEFAEE: GB/T 23331-2020 [S] b El 47
€ AR, 2020,

[2] EARRFIFTHFR LR FETERANXBI]ANESLS A
3E,2019(1):64-66.

(31 ER.ZH MU BEERERTNARIFITHEGIFELAE].
Ji B 59A3E,2019(1):62-63.

[4] - A0 IFIT HAPVCA N B IR 4 32 TAE iy i A [J]. R 4
T )%,2019(11):9-11.

[5] RBEHE TR IFTEREFEEHAENTET E[T].F
££,2012(6):15-18.

[6] #EAREMEER N E KERRDELR, PEERFE
T B2 5 W 4 3 AR 7 5 R JR R IR BT: GB 31825-
2015 [ST .4t 32: B A7 v H AL, 2015.

DAS B #7:2022-09-14]



<nn N

—MEESEMRERRREES &
ppz

EHiEAHE: CN 114960291 A

ERAN: Bi=5 iR

BRiEA: £HE IR

YR A8 YR SRR N A 1 46, 2 R ] 1 = 8 7 B
B JE kL, fEKIR A IR E ) AL
., HRTARES AR R Fh: A5 40 YR g 2148 DU
PEACN JFURL A P AR AS 48 . B 5 [ SRR 98 4 1
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RIFAFAT IR R IR

B (1) BE30g RIEAE AR, EiR T
FHO. 5L H A8 401206 h, 98 i i 4% S
A 25mm X 25mmf¥] /N, K 2ORHE T 2R R} B AR AL
AT AR, AR ECN1000r/min, FTHFHHL, fE
i P28 T U e 5, 8 I A B, A 22 4L £F 4k B AT
Y TR0 B B AR 27 4, I IR K, B KA. CE
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FORIRBEN10%, EPRTHT R AL 5 47 ¢ L
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WIEITI, TR ZE15° SR, FTHHEH N4000r/
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3. 33N/mmiE AT E T L EFT H £ 20° SR, T3
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SR DR T Tk 20 2T 24 SR R Tk Y IR 0 5 45 3
et R PR T e N/ S i BURATA LR VIR AT 3SR

G WA T ) 07 R R A S R A
W5 B B N 2 K b B RE BN A

fife 5 T % 1) g B 2% R 3 3000 ~7000 1/
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REAMN I BRIERE L K 05 2 F )4 %
ARV IRE ZA 2T 44 11 o & By (1~4) £ (0. 2~0.
6) : (1800~2200) : (6~10) : (2~5).

77 20 FH ) A Y AL G XL 05 22 F ) A4 TRl A
55 45 JE ) £ 4 RN 2% BR 5 48 AE U AT ik b i & b —
Tl

YRGB T AT 2% Hh 40 1 %
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BRI IE B ML T MM EREN
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Shandong Mingyuan Intelligent Equipment Co., Ltd.
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Shandong Mingyuan Intelligent Co.,Ltd Premier (Changzhou) Machinery Manufacturing Co., Ltd
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Bx #& A: 0086-13869458966 BFRA: 0086-13869459768

BiE/f£EH: 0086-632-6715888 BB i%: 0086-519-85787688

E-mail: mingyuan_jx@163.com £ M: 0086-519-85782188
http://www.mingyuansd.com/ E-mail: info@premiermachinery.cn
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