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A Study of Effects of Salt for Strength Properties
of Corrugated Fiberboard and Corrugated Box
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Corrugated box packages stored at wearhouses near seasides, sometimes buckled or collapsed. When
corrugated boxes are stored near seasides, effect of receiving salty breeze is assumed. Since sea breeze
contains salt and its salinity attracts water, there is concern that the compression strength of corrugated
box may be reduced, if salt adheres to the corrugated box. Therefore, the relationship between salt and
corrugated fiberboard and corrugated box were investigated in table tests and considered influence by
moisture content and compression strength aspects.Furthermore, the salt adhered on corrugated boxes left
outdoors near seaside for about a month was measured, and considered the influence on corrugated box
by sea breeze.

In conclusion, it was confirmed that salt content in sea breeze had little effect on the moisture content
of corrugated box.
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Table1 Average of temperatures and relative
humidities at Choshi and Tokyo in 2016%

place Choshi (Chiba pref.) Tokyo

. relative relative

item temperature humidity temperature humidity

unit °c %RH °Cc %RH
average 16.5 79 16.4 69

Fig.1 Monthly average of temperatures and relative
humidities at Choshi(Chiba pref.) and Tokyo in 2016%
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Fig.2 Net setting at point

Fig.3 Net setting at point B
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Fig.4 Extraction of salt from the corrugated box
with ultrasonic cleaner
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Fig.5 Measurement of concentrated
chloride ion with detector tube

6. RERIE
434 TR LTEEGITOBREIZOWT, Ll
Tz~ 2,

6.1 REE

R E S ATCRHE U 72 IR SRRk O I E
% Table2 (2, 1 KfEfEORIERE % Fig6
KON Fig.7 |\Z/~”7, Table2 ® A(FES) & B(AJI)
DFERZ T 5 & JRE CTITFESE T 5.6C,
RIKMET 5.5COENRD > 7=, WL EIE
ER%Th o7z,

Table2 Temperatures and relative humidities at
point A and B

net set place A(Tokushima) B(Ishikawa)
item temperature relative temperature relative
P humidity P humidity
unit °c %RH °Cc %RH
period Oct28-Nov28 (2016) Nov9-Nov29 (2016)
average 14.0 76 8.4 76
highest point 21.9 97 20.6 97
lowest point 49 44 -14 42
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Fig.8 Maximum wind speed and direction by

Tokushima local meteorological office
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Fig.6 Temperatures and relative humidities at net setting point A (Tokushima Pref.)
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Fig.7 Temperatures and relative humidities at net setting point B
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Fig.9 Location of point A and Tokushima
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Fig.10 Maximum wind speed and direction
by Kanazawa local meteorological office
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Fig.12 Relationship of put type and put
Fig.11  Location of point Band Kanazawa weight of salt, and additional weight of water

incubated

—J. BRIFALLHRICHTTE, M
LT TOREL 22 0%
TZE 5,

FUZ A LA H L [ HZ i - TR
WD KD R MIBEERNOZENKE W&
EZbhb,

at 40°C 90%RH

— 334 —



salt0.5g saltlg

salt5g

after 6hours

salt0.5g saltlg

salt5g

after 24hours |

Fig.13 Salt placed spread on watch
glass and pulled water at 30°C80%RH
after 6 and 24 hours
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Fig.14 Salt placed in center on watch
glass and pulled water at 40°C90%RH
after 6 and 24hours
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Fig.15 Conditioned time and moisture
content of corrugated fiberboards different
of sprayed solty water and conditioned at
30°C80%RH

HLRETE 0 M 0IE D BEAREITE L 7
ST, WEE SN D IRWGEITE LY &
ROVWEBER— LV ERIBEDEKETH T,

RIS, HEEIE 2 0.4~1.9g/m & 72
HESICHEAKREAT L —LEEER— L%
40°C90%RH T IZFHiE L 72 HF D & KE %
Fig.16 |2/~ 9, Ak @ 30°C80%RH & [Al 4.
HE T 3 A2 T D D3 & K03 & WO E )
L7,

— 335 —



BER— L DIRSEFFIEIZN TS M 57 DFZENZ TSI

AREE (FM120) 2, 74 F 2HBET
WELE, BR%Z Fig17 2537,
HWARBENEGL 25D L. 74T D Cobb
WARBEIZIR T Lic, Miclkan 5845
FEMEBRRICL DA, WARBESEL
25 EWKNIZEIHZHIZL K ol

Fig.16 Conditioned time and moisture
content of corrugated fiberboards different

of sprayed solty water and conditioned at at

40°C90%RH Fig.17 Concentration of solty water

and water absorptiveness by Cobb
Z Z T Fig.15 X X Fig.16 l2RB W T, method

B4 25 0.8g/mME TOHEAKE AT L —
LIEBR— M OEKEZ, HRkEATY 14 BABRBLEBRR—LEOREES

— L TWARWVWER—LOEKELRRE EDHE
Thot, —J7. HEFS 1Leg/nt Ok A(EES) & BOE IO BAMC R Lz &
%X7°I/___Lfcﬁ&yjf—/[/{j:tﬁ7k%x7ol/ “—/I/ﬁ?ﬁ%/l) j‘:/&?ﬁ7k&:i§¥§\ %Ehllj_—ll L/\

—LTWRNER—VOEKEE ERl>  BohikEREMNELE LA, HH
oo Lo T, HWEEDMN 0.8g/m LI F DO S B E o E F P A (lppm A TH)
KTHNIE, BA -V OEKBIIHFLS O Thololod, KEWREMENL TR L

WRBEX TN EHB L, THIE L7, AGER). BCAJIH)O W% &
BrE iz, EESHEDOBR R — LM
7.3 {BIKBE & Cobb B IKE LETKBERNOIL, WMBA L BEEN

KB OB 1~15%D ¥ K & D Cobb % 12 S8 ) T #LFE Ak (Lppm R Tdh o 72,

— 336 —



RS2

TEICHRE L BEAR— VN L& KE
T, AGEE) X O BRI DMEH#RA 4~
REIXF U 20ppm Th o 72,

BonREPOEIMNERLT BT
HE. ABER)T 31.9mg/mi. B(JIHT
47.1mg/m Th - 7=,

6.2 T/mi L72RRIT ORGES & [ D7
— & T, BWROIF D NEE X0 JEGE D

Mol= i it, WMOofMEE L BEE#ET 5 AHE
ENRH 5,
8. F&H
By AR — VRIS S T 2 W R O 5 1T

BORBITHMLUTHE L TWD & H#HEZ
Snd, HOELKIHBROK RS, &
B LTWBHIEAEDOEKRIITES LT
WD AT R TEREH T L THEK
N2 Te Bz BAKITTED - T,
WICHE G B — V2 RIES
BFICHETDHZET, BR—1LDEK
SOOI U 72 A3 3y £+ 25 & CREE I 47)
2 0.8g/m L FOER— /L THIIE, HH
HERPEGRKBIZEELZ G 2o T,
BAMCERE LIZBER— LRI OW T,
R K BB AR — V5 O A AE &
0m~omgdAk:<mgﬁ%ok:
En, RO DE, BR—LE
m¥“®%@m9ﬁwkﬁz6ﬂé
L EDFER & Wl OB — 5K
KR OIE, WL OBENEHNZ LI
L5260 THY, ZOEDER—ILOMR
ERMMETT 5., LoT, WIREICEEND

Vol.27 No.5 (2018)

ST B AR — L D IR
WZ ERRENT,

R G AR

10. SEOEE

A TR L DBER— L~
St EREE. TOHESMNEROERER—L
GARBE~DORE L BHEMN T2, B E
FOVBWMEBROEEICLDI LD TH-
77

W02 0T N T C D BEAR — L D B JE K
THREBEICLID2LDETIE. KRN
B ATREME S, R & RIS K DR I
KXDHAREEREBZOND, WL,
OBERICED LONEASBRFTLIZW
EEZ 5D,

E

BAR—VHEOBAREBEIZEL T, HA
HROEKRA S RO E T8
B2 pT I R 2 b~ %

<SEXHE>

1) “BEAR—nnyv F‘7“~y7”, p4s5, 2
BeAR — v TEMAH A 2(2007)

2) Et@Lﬂ%m%%ﬁ@@ﬁﬁ%ﬁ
EREOERN T, & 9 BB ht=
Hffiv 2 - — & kH2012)

3) BT, “REEFRETOMHME R

Fedk & FHBEME 0 B 5 I i 3R 1L o B
H7, BRER K T 5280 26 3 5 3L (2013)
4) “HWEBTHFEE BHMMAEICKD
T 5% 50 2 S A G & O BEZ”,p6es, EAR

— 337 —



BN — L DIBSEFFIEIZN TS 57 DFEZENZ TS I

KPEEBRTUNERER  (2011)

5) ‘AFAWICRT OWEEOHFRL
BRI X2 e, e I 2 36 R
Motk & —(2006)

6) R[RBITT —HX—2A
https://www.jma.go.jp/jma/menu/menure

port.html

(FfE={t 20184 5 8 H)
(EAE=F 20184 7H 6 H)

— 338 —






— 196 —



