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Mist Resistance of Cigarette Packets
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SHEN Hai-sheng, WANG Long-sheng, SHEN Rong-bo
(The Wing Fat Printing (Dongguan) Co., Ltd., Dongguan 523821, China)

ABSTRACT: The work aims to solve the problem of "water mist" on the cigarette packet products, and analyze the ef-
fects of raw material of cigarette packet products (such as paper, varnish, printed film on the printed matter and cut to-
bacco) and printing technology on the "water mist". The sources of "water mist" were found by the weight loss method.
The varnish system, with the use of physical-chemical synergy, was created to eliminate the "water mist". When the mass
fraction of nano-silica was 0.15% and the mass fraction of anti-mist agent was 0.15%, the "water mist" was completely
eliminated, and it was found that the product quality requirements were met when the surface smoothness of printed mat-
ter was 8000 ~ 14 000 s. The paperboards, printing UV ink and varnish, etc. of the packaging box are the sources of "water
mist". The tightness of BOPP film coated on the outside and the change in external temperature provide the environment
where the "water mist" is formed. It can be judged whether the water mist occurs by measuring the surface smoothness of
printed matter.

KEY WORDS: water mist; cigarette packet; anti-mist agent; anti-mist light oil; physical-chemical synergy
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Fig.1 The influence of solid particles ( SiO, ) on the water
mist and smoothness
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Tab.2 The relationship between the amount of SiO, and
the surface water mist area and smoothness
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Fig.2 The amount of Waterproofing agent vs. the area of
mist and smoothness
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Tab.3 The relationship between the mass fraction of an-
ti-mist agent and the surface mist area and smoothness

FOBiAKRERE AKEmA EE

EJJ 5 3 PR
B EAH% s B
KERZ,
1 0.00 18 38710 ki&i
Eﬂzﬁ&ﬂ:Yﬁ|%ﬁ
KERZ,
2 025 12 33670 g
CEZN A
iy &
3050 § 31550 | DEAE -
KA /N KSE
KERAD, R
4 1.00 3ows0 UL
7 E1 /l\y
5 1.50 2 20220 k%ﬁj W%E
JRy iR AT ke K 55
st b2 EF—‘—,
6 2.00 I 18900 ﬁmf’“‘i K27,
B AR 5 S,
Jo/k RT3,
7 3.00 0 13210 ki?j o
EQ7KYH|%E§§X%

2.4 SiO. 5Fh/kEFIHIHEER

R 2 ATLLE 1, 24 Sio, B F R 507E 0.10% ~
0.20%I, AR AKE LT 3%, KE-FiE. N
PRI A Bk Ss, HAR SR, WPk E
RISk —E AR PRVER . @t 2 v LLE B
K 3% 31 BT F A0 0K 0 ~ 0.5% g JH 6T A6 A 0 6, 35 T
“ORZETHAE PR ARCR, RIGE gk — A ALRE RN
7 7K 35 3510 14 T i) 2 36 ok i — 2B B A gl oK — S AL RE T
IR G5 ) A o 44K . S BERR K Si0, 1Y i
ST 0.10%, 0.15% (LS RIS ), SRIG T
DEIIPIKER], WMEEPI KSR, BRIE 4,

HH 28 2—3 AT, 40Kk A ARRE RN B 7K 25 71 % 4
BRI K RIS AH W, RNk — 4
AERERT, YRR BUE 0.1%4A A0, Bl Ak 35>
T AR /INEE 2%, 11 L 8 m 7 7K 25 790 s D) 5 2 o =
AT RN 1.5%, K THARA T 46/ 8 2%, RIAR
REEA 2 Fidbkh, &Y S 12 0 P A2
N, ISR EROR . R AT Sio, 1)
s AE ] s BT 538050 0.1%F0 0.15%, BEif 7K 55
TR D B IMR R B AN, BRI & 6 AR b
ANHA S, SRS RN f 5 7K 55 5] H A T A B B R4
XK, 2RE 4 56 5 41, Y4
SiO, KN 0.1%K, B 7K 25751 1% Jo H 20 B0
£ 0.5%, “KFEHRERT 1%, FHEEHR 16 520 s,
M Si0, TR ECN 0.15%, B K357 a5l
0.15%FMF, W& 45 74, “KFEREHE, FiF
BEM 13 820 s, FHULAGH, MR R 90K BR RO 5
7 7K 55 751 e [ e P IS, 400 oK T IR JB0RE 5T 4 4 B0
0.15%, Bi7K5s BhFI it 7350k 0.15%0F, H & i
b HB KR e, B A2 U R8O A

Ro H T B K S5 AR Bl 2 I A v 14 2 T
BAPIZENE, R0 B PEAR 3, T DB E AR A0 1A
RANBIK Y o RIS AR N B GORBORLAI AT,
FURCRIA B i, P S AR se o A AR DRI
TR ZR G5 H BIORL B A BRSPS A AL T 5 5 R 245
SEYUINE YRR R EE e, LA 1 R DA 5 B0 A A THT )
POHLBEE , fdi /K 25 #4209 BORIALIE o A TH BRAH 6L N
oK 25 "B T il MFET A A5 1T

x4 MRZEUESHAENLRMNES
“RE” BRBESLLHXER

Tab.4 The relationship with the “water mist” area percentage
after the nano-SiO, was added with the anti-mist agent
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Fig.3 The relationship between surface smoothness and
“water mist” area percentage
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Fig.4 The cigarette packet samples with and
without “water mist”

3 i

TEATFERM, ARHBR KR EINESR . AT
AN R AORE A 7 125 A0 B AR 58 J2 1) (ol ML R 2, T
AR SR B 3 R SR R i ORI 5 IR
ToKE (AR Si0, ) - AT A1 258 AT AR A 4 B8 a9 T Il
KBS, LB 1E 7K 1) b 2 B B T TOURE 5 A B v
INABT K253, 5850 R S5 R R A 1) 3% 1425 DA A e
HAWIWRNE, B R R 0% MO TR o 5 1 i, IF
FeARBUE, AR OKRZE 7R A5 6 B 2 Fhor ks

A, REWH S EEER, 2 28 i H ]
AR B D, (IR RAGHEN — A28 SRR 1) X 45
XFEFRTE R T A 2 N B SORLAS B S e LR, S
HAT T WK IR TG, RS 1 SR (P e K s Al
F14) 13 Rl Pl 5 B 0 BH 58 BEE AN SR bR A G , X RE R A
R U b T BR K 25

38 2 R BRI TP 9B S oK 55 T RR B R G
Z ., ] B B S v R I A S )
“ORZEREA M HRE PR T 14000 s B, “K
Z B 24 HAE A 8000 ~ 14 000 s B, R ] ik
JE EJ Il T B A U T T A LR, SR B 1k <K 25
W, Bk MR R P L TIUE, SRR A P
RV I 2GS B, T LUE B0 b, B
YOI Y TR R 0.15%, BT ZK 25 50 04 I 43 8
g 0.15%F A B

S 30k

(1] FER. B OKZE" BT R RITIE].

rh L B2 2 Tl %l 22 B3 2% 2008 4F 22 AR BT 2318
SC4E, 2008(1): 253—254.
DU Zheng-kun. Analysis of the Causes of "Water Mist"
in Cigarette Packaging and the Countermeasures[J].
China Tobacco Industry Professional Committee Pro-
ceedings of the 2008 Symposium, 2008(1): 253—254.

2] XIZE. BRI L5 SR A 5 A BT (0],
4> H B, 2005, 8(1): 30—32.

LIU Jia-ju. The Causes and Treatment Methods of
Fogging on the Surface of Printed Matter[J]. Print
Toady, 2005, 8(1): 30—32.

31 Wiy, i, M7, & GRE OKET W
S fi[I]. % T, 2014, 35(13): 76—380.
TANG De-fang, LI Hai-feng, DU Fang-qi, et al. Study
and Control Improvement on the "Mist" of Packaging
Box[J]. Packaging Engineering, 2014, 35(13): 76—80.

[4] B, 0 SORE. FA A AL R T B T X B AR iy

RIEIK “KE” BRMOEMI]. G357, 2016,
8(4): 45—49.
GUAN Yan-yan, YE Yi-cheng. Effect of Shrink Pack-
aging Sealing Technology on Formation of "Water
Mist" on Surface of Printing Products[J]. Packaging
Journal, 2016, 8(4): 45—49.

[51  AEs. PTERERR R (B PET ) 1R 7 3%
LB ASIT ] T EaEE Tk, 2009(1/2): 53—54.
FENG Shu-ming. Apply and Analysis on the
Heat-Sealable Polyester Film(Heat Sealing Type PET)
of Cigarette Packaging[J]. China Packaging Industry,
2009(1/2): 53—54.

6]  JHEE, WRE, KEF, % CPiKkE”
200910108627.8[P]. 2009-07-14.

YIN Lin, CAO Jun-zhi, ZHANG Jian-ping, et al. Wa-
terproof Mist Light Oil: China, 200910108627.8[P].
2009-07-14.

Jeih: i,



+ 208 -

(R

2018 4F- 3 H

[10]

[12]

FREH, B, EIEA, 5. GHERME PR
PR A LI, MR, 2007(2): 35—37.
GUO Zi-ming, LI Yan-chun, DONG Dao-zhu. Volatile
Organic Compounds Remaining in Cigarette Packaging
Materials[J]. Tobacco Science & Technology, 2007(2):
35—37.

KA, "ARTR, MT—RE, . PR AR 5
ik e S LR D). BHE I R4, 2010(33): 126.
ZHENG Xiang-ming, YUAN Mu-yang, HE Yi-ting, et
al. Antifogging Properties and Application of Nan-
otitanium Dioxide Film[J]. Science and Technology
Innovation Herald, 2010(33): 126.

Wiibe 53 . 00 i 152 55 )3 N FLE il g BF S8t Jre (D). Ak
SEHERE R 5 = TR 2010, 8(2): 27—32.

CHEN Xiao-yong. Research Progress on Haze of Plas-
tics Film and Its Control[J]. Chemical Propellants &
Polymeric Materials, 2010, 8(2): 27—32.

LR, FAEJe. PE JCiH MR S HE B 55 1 S8R 1 B
FE[0]. FREMEE, 1996(1): 13—14.

KONG Wei-dong, WANG Yan-long. Study on the Ef-
fect of PE Drip-free Film and Its Anti-droplet[J]. Plas-
tics Science and Technology, 1996(1): 13—14.
TTELtE, BRibte, wRmt, 5. BORBI 55 R Ao
JE[T]. TLVE4E T, 2009, 12(4): 5—S8.

WAN Hong-mei, CHEN Ping-hua, JIANG Hua-lin, et
al. Research Progress of Plastic Antifogging Agent[J]
Jiangxi Chemical Industry, 2009, 12(4): 5—S8.

EA, FNLE, FF. HIMBER & RO, SR

[13]

[14]

[15]

[16]

FH, 2008, 12(36): 76—78.

DOU Ying, ZHOU Li-guo, DOU Ping. Study on Gly-
ceride Antifogging Agent[J]. Plastics Science and
Technology, 2008, 12(36): 76—78.

ST, XA, WS, 5. RKMEA DU 55 ik
I A L VR RE (7). @A o AR e i, 2007,
28(11): 2205—22009.

SHA Peng-yu, LIU Yan, XIE Lei, et al. Preparation and
Properties of Hydrophilic DEA/Organosilane Hybrid
Antifogging Coating[J]. Chemical Journal of Chinese
Universities, 2007, 28(11): 2205—2209.

BEAEERIE, ZEMAE. JCHLA AR Ak 2R 24 B 55 T
FEI]. A5 R S B3k, 2004, 21(3): 51—53.

LU Gui-na, LI Shu-cai. Study on Anti-fog Films of
Polyethylene Modified with Inorganic Nano-powders
[J]. China Synthetic Resin and Plastics, 2004, 21(3):
51—53.

WANG J, ZHOU L, ZHANG W. Study on Research
Statu and Development of Antidripping and Antifog-
ging Agent of Agricultural Polyethylene Greenhouse
Film[J]. Applied Chemical Industry, 2008, 37(1): 97—
100.

UGN, SRFIE, HEF, 4. BOPP #iBOLAMERE
AR 251 B el PR 3R (7). SRR, 2010(6): 58—61.
TU Zhi-gang, ZHANG Li-qiong, JIANG lJian-ping.
Study on Time-effectiveness and Influence Factors of
Optical Properties of BOPP film[J]. Plastics Science
and Technology, 2010(6): 58—61.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


