¢ v
dwggayaniamia

F18374338

AN

ugna 9 EIKED'

v £ & {
faun  BIY uq

01T foun

U REL R L R IR

W.6. 2530



AnfnTTulTENA

a v J ‘ . 3 al [)
Tarin193381F09 "nTeawan” U LHuTaranrsildfunuganyu
RNNUIINNAINENAY LD W.A. 2528 §3ﬁuvauauqmnu1ouuw%nu15uﬁ15

L4 o 6“:
Tinrraluauuauidel

ﬁ%ﬁﬂuanauqmqnnaﬁwe ) ﬁ151ﬁnﬁ1ﬁ1uLuﬁaaunisﬁonﬁsﬁﬁﬂ

1831 59 luBndunite Fo5id o

2191 TEN L AON s1ady ﬂmuﬂﬂmsanﬁﬁﬁwaﬂ1 LarananTdonsd
3reTanting OWQﬁiﬁﬂﬁﬂﬁﬁﬁQnﬂﬂﬂﬂaﬂiwujﬂu AQEINNANANT uwwanuwaﬂuwﬂu
ale ﬁaﬂtuaoﬂuﬂuaﬂnsmuauﬁQﬂLuaaqunwsnﬂaaa

@%. 37 fuN (Dr. Ronald Renard) flddreindoiio

LaN@NT91IDINNY 9

grtulwsinuenang S1 1 noudions “1afuduLiiuas o
gaathe shinaduihuwe Seudaidesln fleldarudaudioativanuuuein
uasﬁﬁﬂaﬁuft?aouuaunw1u%nnivﬂwvaﬁuautﬂﬁanaﬁtﬂuaﬁﬂoﬁ

-Qm1ﬁﬂﬂﬂ W TEYIiY #MalvduurirFoa 1 lfanan

i a 't
a1 T8 ULRDT 91380 nTﬂﬁdﬂtuaaqun11ﬂﬂaaoauxa1a
\Fuufonuarvovouan Qm§1an1m Taaniiun Fedralunngdatiuvanuddoan

< ' a
§1Lﬁaqaao1ﬂﬁauﬂ

nmuQ%ﬁuuavauqmuww%nu1ﬁuuwﬁwﬁ1ﬁqﬁﬂaﬁuiauﬁaﬁdﬂﬁqnnwa

2

LI70
w ASd ‘
FoWug

-~

uYna 9

=0 «S.

o £
T uUN

01T fnun



UNANLD

Tun178&n¥7 (Hann 381 TadnnTrasartliaung ol dlueu
NN LUA Tnun11ﬂﬂuﬂaoaenw1uann7uﬂﬁva1uaeﬁwaﬁutuae1unﬁﬂtuua
uuawn1118ﬂﬂoTﬂnat%uu 1onvonlad 1ﬂuaﬂn11nﬁ11iuwutnwﬁunwsuaﬂ
LiRenan tuswuaﬂuﬁsnﬂ1Uﬂuﬂawutﬂuﬂuﬂaoﬂﬂo wasrinnT L Andfions
taaﬂuuﬂnuutnw uanawnﬁuuaﬁnwsﬂaﬂanae?uﬂaaﬂuu 1ua1uﬁunavnao
14artonddne naﬁuﬁfnuannisﬂwuaﬂnuauwanwunaenﬁ11ﬂ WAEWLIN
&ﬁUWﬂﬂﬂﬂqﬁquﬁaﬂﬁﬂt%ﬂaqﬂu uaﬁ1auaﬁﬂauutuanaauwn N1INT09
adsiaardy oraluarunTordalivaunlyld uranafingosuas noudranld
TunrTuannTeasar sesochelTlidonndin 24 #2Tue Lua1uauutnan
Lnﬂnw1aan%1niauﬂesnunuaan1aeanﬂﬁaﬂua uaﬂ1ﬁngawaﬁu AMNITOLINA
TunTearuansulinanaiuindnle

NN TRNEIAT i n7irlgdearinin Tdoaud IR 8RN
awouﬁuaunUTuuwaﬂtsuusaﬂuad Eawininaulvdslutiazenn (nTos 2
At 1utﬂaﬂﬂ78uﬁm 15 u Wﬂﬂaawauuauwauavn11n1uaﬁun1ﬂn1wnw1
ﬁuﬁuawsasawuﬂwoﬂsaLﬂuauaznﬁWﬁWuuﬂ1wuawLﬁuqun11qi arTWanidae

qunﬁ1ﬁnvﬂLﬁﬁﬂﬁﬂawutﬁuﬁuﬁtuuﬁuauuaeaﬂﬁauawudwo
Tusia3uy lonsanlad #l4lunrTdoniviontean war L UFontoartlinle
Favarunroitniudansearrartliau o e TaeldaruL fuduarsasaruang
75, 84, 100, 112, WAy 150 n¥unonn 10 ams Auldidiendaaran 5
Whe e atan CLUFondoarandmiaia avtBueang CuiRondadnann
JawtaiBuoTrw anulu CLyBantaaranntrulus wuondta S1inousan
JaudaiBualusd aaan CdSontoanrainditaouniune Janiaandi e
warzaudn  ClFandearandiiaewig JawdarBealwl wadsngdn
Arrawansinun sfnanatnanttulua avanlne waraudnn Tanldaru
LuduroodnaluRaden lonsonlad 8a ndu faun 10 AnT IrdAmaiuinu
ﬂ?ﬁuauﬁtauaquﬂﬂfﬂ18Qﬁﬂﬂ1ﬁ001ﬂﬂﬂ (Consistency and Distribution)

WREAIINTIULTHY (Smoothness) TﬂﬂLaauauqusanﬂLﬁunuaqanawan



2 4ianinao

awnn11u1n1unﬁﬁawﬁuﬂuwanuan1naﬁnnﬁ1nﬂaae1ﬂ%ﬂnuaouu
Lonans Seadand wuinldual dufivela nanafe Lon@TudouTolin awnTn
wo9LFunToonutonanTiauldotn o uardisarurgaditonarTiwlidreda
3w ldednsdniaudnaae

uanawnawuw7nu§nn1uﬂwuaﬁﬁﬁﬂu1oqi1uowuaﬂuu1ﬂtuqnﬁu
A1 TERIAUAT 6en119uuiﬁn1uﬂwaﬁu§n§uuﬁ 3 pH tﬂunaﬂe (7.0)
waslunrreantaildldanTiafiduleSoun CupnanNA e TusiaL dou
1onvonlae % 90 nTENERRERTuINAsIEAIAMUW LU Ao ST
tﬂ%uu%ﬁauuasﬁawquwuﬁoﬁtﬂsuuuﬁquaﬁn

1ﬁﬂwﬂunu1un17uan (1u1auﬂ1u1ouasﬂﬂaﬂn1mtasacuo> 7141
(gune 21"X18™) uwWuar 13 ﬂﬂﬂﬂﬂ tNOtﬂﬂUﬂUTﬁﬂﬁﬂﬁﬁQUﬂuNaﬂﬂﬁﬂuNuﬂv
25-30 aﬂﬁﬂﬂ uﬂ871ﬂﬂﬁﬁﬂu1ﬂ1uﬂ0Qﬂﬂﬁﬂﬁﬁﬂﬁﬂtaﬂﬂqﬂu uluas 1-3 un

nnTH3nad e tuuin srATonannTEa e tEaun a1 luau
INUNY LUA (w30 uBuRino IN1TNTEM AU ) Tagladn dusoedsdoann
A1 alTeLna uauuanawnuﬂoa1u11nuann1vﬂwuaﬁﬂmnﬁuﬂﬁuﬂﬂvwauuﬁnwa )
1M uorusy i 9rwaaclisy nunnude LALINUARUANS 9 AN
sgoanTle TaaldnssudignrTudnt duidiadin lRarunTalineunasTald
wngtula

1unw13aﬂﬂ70uwnaﬂa11ﬂtnudﬂun111izaunutﬂaanawnnuquﬂﬁa

»~

uan OﬂﬂﬁﬂﬂﬁuﬁiﬂtﬂaﬂuUWWﬁtﬂ100Qﬂ7ﬂauﬂu ﬂQvﬁﬂﬂﬁTﬂﬁ?ﬂlﬂN0ﬂ1ﬁﬂ11

o

v
Nﬂﬂ1ﬂ UoNINY ﬁOﬂﬂﬁﬁﬂﬂTﬂﬂﬂOQWﬂuﬁﬂﬁﬁﬂuuﬂT0tﬂOﬂWlﬁ“&NﬂUﬁi " uu

ﬂauuweiﬁuauﬂ1uauﬁqu1ﬂ11uauﬁtauauauﬂ11u1wutsﬂu wwﬂawuﬁtnﬂiuﬂvo

d

AENITANY nauawuwsntuuan1wnﬁquanuauaﬂnuqu1ﬂﬁ1u



aﬂassﬂanﬂsunwfuue WU3 tﬂaanﬂaaﬁuwaﬁuﬂtnﬁuu nawuwsn
Tiuann1eawua1ﬁuﬂuwa1ﬂ ﬂouu Wunﬂsuann1uﬂwva1tuaawwuwﬁ QWtﬁu

Mo aliuna INANL ﬂaaﬂﬂamﬁuﬂunuuuau



ABSTRACT

In this investigation on how to adapt existing northern
Thai cottage industry technologies to produce thin mulberry
paper for use in archival work, it was found that using the
base, potassium hydroxide, was more reliable than wood ash
in breaking down the mulberry tree fibers. This new
technique enabled producers to control the concentration of
the base. Also, it was possible to control coloring that
might result from t+he wood ash. Additionally, it was found
that bleaching the mulberry bark fibers was unnecessary for
obtaining the desired white paper. It was also found that
ground water in Chiang Mai had a high iron content. As a
result, filtering the water only once was probably not
sufficient for eliminating the iron from the water. The
study also found that ground water used in producing mulberry
must be allowed to sit for a period not less than 24 hours
so that the iron could be fully oxidized. Then the water
had to be filtered again. it was found that this met hod
satisfactorily controlled coloring in mulberry paper because

of high iron content.

1t was found it the course of this study that mulberry
tree fibers that ‘have been broken down through the action
of the base, rinsed in water, and pounded, can be made
whiter if they are boiled. If the fibers are rinsed again
in clean water (twice filtered) and boiled for 15 minutes,
they will be whiter and better distributed than would so if
the fibers were bleached. As a result the use of bleaching

agents is not necessary.



Part of the study investigated what the appropriate
concentration of the base, potassium hydroxide, should be
for use in breaking down the mulberry tree fibers and
what variety of mulberry tree bark produces what kind of
mulberry paper. Concentration levels of 75, 84, 100, 112,
and 150 grams of base per 10 liters of water were tested
with mulberry bark from five localities. These were
"Sa Loei" (mulberry bark from Loel Province). "Sa Chiang Rai®"
(mulberry bark from Chiang Rai Province). "Sa Ban Mati"
(mulberry bark from Ben Mai Mok Cham Village, Mae Ai
District, Chiang Mai Province), "Sa Lampang" (mulberry
bark from Mae Moh District, Lampang Province), and "Sa
Phrao" (mulberry bark from Phrao District, Chiang Mai
Province). 1+ was found that the thin mulberry paper
produced from *"Sa Ban Mai", "Sa Lampang", and "Sa Phrao"
with a base concentration of 84 grams per 10 liters of
water had higher average quality in terms of consistency
and distribution as well as smoothness. Overall, these
three types were more sat isfactory than the other two

kinds.

The use of thin mulberry psper, produced as described
above, to laminate documehts and printed material has
proven satisfactory. The documents are sturdier as a
result, the mulberry paper is transparent enocugh to allow
easy reading, and photocopies can be made without

difficulty.

in addition to being able to produce thin mulberry
paper satisfactory for archival work, it was also found

that the mulberry paper had a neutral pH (7.0).



Furthermore, no chemical substances were used in the
manufacturing process (except the base, potassium
hydroxide). 1t can be expected, therefore, that the
paper produced in this way will have along life and
minimal color change, which was true for mulberry paper

produced in the past.

Net production costs (not counting labor and equipment)
to produce a sheet of paper (21"X18") for 13 satang. This
is less than the present cost of 25-30 satang per sheet in
rural northern Thailand, paper which costs 1-3 baht in

Chiang Mai Province marketplaces.

This research has shown that it is possible to produce
thin mulberr& paper suitable for use in archival work or
in other ways where thin mulberry paper is needed making
it unnecessary to purchase this item from overseas. It
has also been shown that thicker paper can be produced for
other needs. These include sketching, designing, and
other artwork as desired. By using this method of production

will bring about increased work and income for local villagers.

In carrying out this research, obstacles were noted
in the use of the mallet to pound the boiled mﬁlberry
bark. If a mechanical device can be devised to
replace the use of the mallet, the rate of production will
be increased. Additionally, it was found that dipping
the deckle frame into the vat with the bark slurry was
rather cumbersome and slow. Problems were also encountered

in creating smooth paper because of the difficulty of this



process. If this can be improved it will be possible to

increase production and reduce costs as well.

Another obstacle was that only some varieties of
mulberry bark were suitable for producing thin paper. If
a considerable amount of thin mulberry paper were to be
made, a reliable source of production for these varieties

would be needed.



a7y

AnTsulsenne

20

i
qﬂn1&uas§aqﬁ1i1un11nﬂaao
NITNARDY
NATDINITNAADILAEIINTA

anﬁuﬁuacnﬁvﬂwuaﬁ

. 4 o
nTnTEantdive s uotfalunszawan
o
anwuuaonsunwvawnqiﬂuoquﬂﬂuwutuq

a1 ld3alunrswan
azﬂuanwsnﬂaao

FI08VINTEATIRAN

Fro81 9017 1 dnTEA T EAT TR UIARUBL UG

$122819NNTONLINANT

U‘I?(\L'\\}ﬂ‘!’}l

16
21
24
24

© ® N

26
58
86

93





