29 % 2 W
2017 4F 4

SRS 2 R
SCIENCES OF CONSERVATION AND ARCHAEOLOGY

Vol.29,No.2
Apr,2017

X EHHS 1005 - 1538(2017)02 — 0038 —07

B ALk 72 B4k 3 [ B 4% b Y R LI R 5

A, EWE, kT
(1. Vedb RS F= 2B , AR P S IR BoR 2B T S SL 0 25, BeVE S22 710069 ;
2. EEMEY SO AR E R R, AR S SO R R R R iz T AU T A = L JERT 100045)

B 4 T s LR B i S AR A BE N A 38 2 AR TP RE | s 5 1S 56 48 7 T BILTE RO 13 4k
Fepo B S b I B A 7R . A B OB (SEM) #5357 AL B 64 3% (77 AL — NMR) FZ081 i
(ATR — FTIR) BF5E -5 TR S 2R 25 A BOVE T B bp R 800 i J , 3o el R PR 1 S 36 R0 T L ) 67 T 520
SRR 1) B A AE 5000 1 K B 2R 4 5 AR o AR AmI s i 1 JEopt st o 2) BHARLdo m] /R o Bl B %), A 39 5
T B ERAE o AN ALK B0 B 2T SR T A R RO T B 4 IR K BRBFLK 5 A7 R JE RIS, SR PR 4R b, A7 7E K i
L, S5 . 3)SEM Al —NMR 1 FTIR 347 20, i AL 7E B i B ACRE /K M B A8 2 b R i S 390 By i 42
o WIBLLLEAZ ) AL(H,0) " (AISO, , R4 Aly, ([ ALy Oy (OH) 5 (H,0),, 1™ ") 45T 2015 Wi i 2 A wl % S
B TR B A S R 1 OB SR , B 1 RO B PR P o TR, B 1 TR BRI A Rl £ v i 1]
AL e A Ay s T P ) A S, A ek PH JE IO DU 7 A S L O 27 AR i, 4) DAL A AR, 2 4R Al I T 1

S, ARSK A , R ARSR A AR . PR A SRR P A AR i RIS ) 42 150 Ao 70 e Bl B RV SR (HUH
R, AR R ™ H, ORI T AR K R — A 771

FKEIF: BOUK Bk F 4L N NI Rk
hESSKE: K876.6  STHEKARINAD: A

0 51 7

o A R PR R S R T2
— AT A KRR . JLTARk i AR
BLK) 2 T 3 2 A 5 4R 22 ) G 298 45 4 40
Lt A g COF b ) b iR
SRR B ERE I R, A A B P
BL=R7 o HIVELRAR SR A 5 ) 1) 21 4 18] 77 K
LB, BEmint 5y TREUES. NI, i AR H—
SE HE A9 B JEOR RT3 218 B2, i Ak
BB MPORYE, T B S 2, BRKdE
Ta@R, 2 e RAMERA PO, Bie AR
TR YL RO H 3%

SR, WIAILS TR A, 7K A I 7 FE R R N e 1 4%
o 2R R ) TR AT 4 R e 22 R UK AR,
b A G T ARAT o 8 S XS T I ) A, A4
JRIRIE Bty R U, TERE 2 AR B Y e . A
A SCHRARE T R TR G AR SR A Sk i f Y

WA H 3 :2016 —08 — 18 ;& [0l H 151 :2016 — 12 -23

L O 9y T A o ) s s ALK 1) 28208 1 4 R
2RO R RN e, A = BKAE
R —FhELET-4F DA 2 AV 7 45 1 o 32 fifi FH B 44
Bh, A HERE IR A AR FEFIE ALK 76 oy 45 i
(4 FH 7 18T , Trene bruckle™® Ak BB A] A5 2k [ A% 22
K ETRAERE ;s SRR 18 ALK A 107 FH — J2 i 5
I 0 AR R BASR AR R (K, DB 4
F T I 7E AT 5K Ak LA K 2 i) Hh B R T )
DUVERNAIVE R B ol o fE 4R 4t I DL B sE 2 0%
SR (6] ik fff FH 4268 565 1 2 4 3R SRR 1 ik
T 1 B S A5 96 UE R BRLAK 114 PN TR P LA
A5 38 i B ALK [ A i | BB T = S B0 4
715 BRI SRk [ b % ot 8 i 2 1 o i 310 A9 6
I 7 1B (SEM) 835 AL B i JL 3R ik
(7 Al - NMR) FI£T MG (ATR - FTIR) #5815
TRAE L E AR 25 B A VE FH B RIZRN 5 5, ik
MR CEAL SIS PRV A BRI S TR o IR SR B
AN K BB 24 P, A A% G2 1 e 2 T

FEIH L a T RHZE R B B (2161100002416020 ) , JLa{ AL 75 A A 555771 3] % B (2014000020044 G003 )
YEFZ A ARk Hg (1982—) , 2, AL SCM38 7= 27 Be e MR LA, T i AR A 4, E — mail : keke8862@ 163. com

IR N L 3E, E — mail: wangliqin@ nwn. edu. cn



524

fATRK 3 25 BSR4 0 4 4 10 P AL R 5 39

AR, X A AR K K AR B AT

1 SR RPRLRI T 12

1.1 ERNESHR

KH — 3000VD = 4k #1450 i 3 B ( H AT A ) 5
HVS — 10007 %5 . & foichsi B ( bl ) ; YT - N —
135 MIT fiit 4 AL (BT BIFRYR ) 5 Alpha #5521 156
A (R A6 50 ; Avance TIT 500 A% @4 4R 54X
(TEEAE ) ;S — 3400N 94+ BB (HAH
37.) ; Hanna HI9025 fii #85 5 R FE 11 ( B KRG 4H) ;
HS — 50A fEJEERAE (LB EI/RE) .

BF ALV b K 7 i A4 LA BR 2 ), B T
FACRARAG b & A FRA ), B8l T b o —
P Bl A B S ) B AR (R ) I T e Bl R BT
AN EAHBRAF
1.2 XLWHE
1.2.1 JAUKBEACHRE E T 5B
b T A e SR (14 5, o) 2 BRI S R E 0. 1% ~
10% (355 ABEEE) A& W sk DA & &k 3% 11
JREARIK o ek I A 3ot R AR F v A TC IR AL )
A BE 5 VR 7% i, BV 2 T8 0L 3% 2L 119 JREBIL /K
VS, BB 60min FREE — K, LR E T, 0T A AR
IK BT L, SR S 0 45 B 0 R AR A R . [ Ak
i 3 2R FH) 4 S R R 3 e 2 SR 3 (HY ),
Iz 714 0. 2kg, Iz A ] 7 10,

1.2.2 2R ZHFEE HIERTH Sem xSem 1)
B AR it , FHHER 2 301 e BB 5 A S 1% ~ 8% 1)
WK s BB 1% ~ 8% LK ; & A 3% B, BHEA
FRTE 1% ~8% MUK s & 1% AN, B & b 7E
1% ~ 8% BN /K W & 4 AE i 6] — 5 11, 45 34504
Wil =3, AR et e S I A B 4Kk
FEMR 0. Sem Ab K 4pl A (8B K =1:1) LI
18 P T 0 ) 4R T (R 1) o R
T 0 3 e S B R A S AR 1 A R
AR B A O AR

1.2.3 RE5EMGHRER %R EdHMH TR
Tl e AL AZ R AR 3 R 2T A% X i e S
A LR R B TAFAE IS SO 5 ikt (R 4k i
PRAF 25 A 0 S A T 55 I3, AR 5 1A e A
LA PR RIVE T o 2% 1 AR - 35048 P B 3k F
10kv , KA 2k 400 ~ 1000 15, A% REIEPR 15 R
s A% % (SO0MHz ) 75 28 3l 25 °C T %A 7K 5 K% il
A ALK A B 4R 152 AL - NMR 434, A D,0 Ry 4
ik, FEARATAR 132. 2MHz, RAFRT[H] 0. 025, Ik 5E

microsyringe

holder

needle

ink —e—
paper ——

B 1 S e n B
Fig.1 The design schematic diagram of ink droplets

scattering experiment on Xuan paper

10ps  JEPRIER B[] s, F9 45 5L 256 . 20406
TEASCR FH ATR BiF4:, 145 ] 400 ~ 4000em ™", 43
e dem ™'

1.2.4 gk HlER &5 2% , S B
0 ~2% Z A4 9 NEACKE M o B B E IR EVE & A
TRLEE 80°C , FH XTI B 65% , Jinik %1k 28 K, £iff 7
RGN, A pH 32 E 403 m i R
BEASAk R T 37 BE AN A 2 & e ). 4Rk
Tt 47 B I3 4% HR GB/T2679. 5—1995 17, 14 ' 4L
SRAGHENEK J7 8 9. 81N X & 4R ET 2k it 2 /) 1t 4 7300
I, S A HATATRE SR IMA

2 R

2.1 EAHLR AR E L 14 B8 B F2 Mim

2 L 3 5300k B BSEAE i A ALK R it 7 ]
festAaZe., iR, A BRI (8 B LK 75
()78 2 R FEE RN o B %) BF e s Y T A s B ] P
YI7E 700min J5, T J0 A BH AR 0% 8 R 7K 75 W 3 A 7E
620min A=A 0] [ £k BB, Ul B BRI A S 4R T
T I A 3R T A o B R R R = 5 52 oy 3 AN
f2E st BRI o B BRLK 7R R B i v, e iy
KA HZE & o 5 A BRI Tk, 5 81K
i HE St L L IR 2R R 0 e A S SR AR DN AT
B B Far P FRORE e 2 v rh RITRE RS 3 o R P AT
WSS T RCRLZ ] B HE R T, (A5 BB AR B e fE AR T
BEH ) R A5 HE A

H1 e 1A% 2 I — P B0 AT 6, S B AL



40 SR S5 E AR

#5129 &

I BB AR it 240 28 B M PO M e 8 R I I s 52
R R L 5 R [ 2 ) B JREIN A 3% 1 BT BILISE
2 4 S 2 2 A S [ AR B8 A 0/, 22 Al 1. 3

100 .
N | —=— 0.1% BHiE
2 F N\ : —e— 1% Wil
AN | A 50
w0 L : 5% B
\}\\\ \ —v— T% R
e TF $ I e 10%HR
= \ I I il 1 I
- ) !
a2 © % ' :
[} [}
/\‘Q 50 |- \\‘\ \ |
im
N\ ' I
I 40 \ Ny ' !
& A\ [
30 | \‘;;* :
N K \ 1
20 | e I
\\\{\ ) \
[} S
0 | | | | ! | | |

0 100 200 300 400 500 600 700 800

t /min

B2 IR i T 5 e £

Fig.2 The curing rate curve of gelatin samples
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Fig.3 The curing rate curve of alum gelatin samples
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Table 1 Effect of alum concentration on hardness of plastic film
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19.0 19.7 20.1 14.2 18.1 19.4
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ST 18.8 19.87 20.5 14.6 18.5 19.2
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Study on application mechanism of alum gelatin solution curing Xuan paper
in Chinese painting and calligraphy

HE Qiu—ju'?, WANG Li — qin', ZHANG Ya — xu'
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( Northwest University ) , Ministry of Education,Xi’ an 710069 , China ;
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Sci — tech Protection , Research and Application , Capital Museum , Betjing 100045 , China )

Abstract; In order to reveal the scientific connotation of alum gelatin solution who is widely used in curing Xuan
paper, the solidification and ink droplets shading experiment were performed to investigate the roles of alum; the
effect and synergistic reaction of glue and alum were studied by scanning electron microscope (SEM) , high — field
Al = NMR spectroscopy (*’Al =NMR) and attenuated total reflection infrared spectroscopy (ATR — FTIR) ; the
negative impact of alum was discussed through damp and heat aging test. The results showed that; 1) As a dry —
promoter, alum could accelerate the glue agglomeration and solidification; as a softener, alum could increase glue
elasticity. 2) Alum could also be used as retention aid, played the role of ink droplet retention. When paper trea-
ted by alum gelatin solution, the performance of anti — ink droplets scattering was better than pure glue or alum; If
only existed glue without alum, the ink would float on paper and it was easy to leak ink for numbers of pores in pa-
per.3) SEM, ¥ Al - NMR and ATR - FTIR results showed that the gum and alum had synergistic reaction in impro-
ving hydrophobicity and ink droplets scattering property. Form of AI(H,0);*, AISO, and Al ([ Al,,O, (OH) 4,
(H,0),,1"™", alum bonded together with hydroxyl or carboxyl from gelatin. The tight network structure they
formed could improve the crosslinking and water — resistance of glue. Meanwhile, as a bridging role, Al ions could
transform negative gelatin particle into positive charge, prompt gelatin particles deposited on the negatively charged
fibers. 4) The greater the amount of alum, the stronger the acid, the paper was more brittle after ageing. So it was
a serious threat to the life of paper. In summary, the study showed that the traditional alum gelatin solution played
the role of dry — promoter, softener and retention aid, but larger amount of alum made paper serious acidification.
At last, it is suggested to develop a new kind of sizing agent to replace alum gelatin solution used in prior process.
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