35 A2

RE#BEREER

Journal of Tianjin University of Science & Technology

Vol. 35 No.2
Apr. 2020

2020 - 4 A

DOI:10.13364/j.issn.1672-6510.20180301

HEBARRE R BHE T RRRNHR

REwW, £ %, X K, H H, @EA
(REHBHE KR TR S TR, K 300457)

B OE, ARNETOREN FRAAEHGEE I VAN AR EABRZEHEFTRRAPO AR 2R AN 5
Resfe RSN E TN TN A 2%, ABI X RF AT 7 @ Rk LESRABHZAREI. EREGLEERZ TR
BERBARKKEERF TELEELE, HEABEZLEHNET 2% ETLETL L4 £HHEFEA 500 r/min T
CIBEA 25C, fEMAA 30min, E— T REREN, ESRGEHITREAA TEE. FEMKGFTITHEAER
UF, W AR IR B ARE B R, AEOM AR BT

KR EIERE, REEME; kB, 4UKERE

FESES: TS758 XEkERRE: A XERS: 1672-6510(2020) 02-0035-05

Making Fruit Bag Paper with Direct Black Dye Instead of Carbon Black

SONG Yali, WANG Hui, LIULe, GAO Qi, GAO Yujie
(College of Light Industry Science and Engineering, Tianjin University of Science & Technology,
Tianjin 300457, China)

Abstract: In this research, suitable mordant and dyeing conditions for improving the dyeing effect of black dyes on fruit
bag paper were studied. The results showed that the appropriate dosage of aluminum sulfate and polyaluminum chloride were
both 2% , and when the cost and retention effect were taken into consideration, polyaluminium chloride was better than alu-
minum sulfate. Therefore, the dye dosage should be 2% . At a stirring rate of 500 r/min, the dyeing temperature and time for

proper dyeing were 25 ‘C and 30 min. Increasing the beating degree of the slurry within a certain range can help dyeing. The

dyed paper has good light fastness and water resistance, and the shading performance meets the requirements.

Key words: direct black dye; polyaluminum chloride; carbon black; paper blackness
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Fig. 1 Molecular structure of direct fast black G
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Fig. 2 Effect of the dosage of mordant on the dyeing rate
of direct black dye

B2 g5 RE . BRI, Ykl By R
45.60% . UYL B ERERET , FE /N 2% B,
Yokl B YeR bR s YN 2% B, B YRR E|
92.20% , RO AT ; 2% Z )5 b YR 18 TR, X
JEH TR LA, ELREMT A2 G Yukhiai A i
HALnf , AR ERAS S, 7 1E H AR 5 RNy £ H (R
AL HORLEEREA R, S LT a8 B 58 4 R
B, 212 5 YR A BT k20855 5 1 HLACK 27 2
WA KA, 503 T 2 g I B 403 £ 4 i,
R AR Yk m LR R 1Y R 8l Y T A
S5 AL (02, 240 e -l S i, W 1) 2 2
FEMW AR B T S BHAT L YRk 7 W B 21 480K 21 4
FM, Nl YeRAT B B0 Br A 2 B
FMIEEAEN 2% . BERFPYREEMSAE, G
FALRAE 0~ 2% B EYeREE IR, 16 2% it
YRR R T RKRAE 94.22% . BE G NI
ST REY), FIAELT 4 S5 Y R 24T, B ngekhr b
Yok H YR A G 2T RE ST R ZUEE, B 1
Ay g G, s fe R & Amnia
HHEHN 2%.

Zaty B, FEMIRI YL T2 400 F , B iR
BRBRAEAEHES N 2% 0, EYeRk ik



2020 4% 4 A

R, . BEHEEGORMUR s R AR5 =37

{8, 53500 92.20% Fl 94.22% . (i FHERAFALE XY
HBH b e LURRIR Bh A RCR 24, i AR Tl B3R G
AL RN A SRR R B BAR AR 2, DA SCRE R
ARG
22 ZERAEXMEBURNZIT
TERG AR 2% YL @RE 30 min,
Qe@ik By 25 CHRITEOLT , BUE B4R YR &2
B 1% 2% (3% 4% , AT 4 d1VATSe, B H
Fe YR TR0 b YL AU SR A S R
O T 2R E R RRE T, B ekt —E
(), 2R 4 s (GUBHEL 2 TR IR S D (4
W2 —E 1, Ykl 5 2R 2 1 Y B Y A LD
I, 2 et 2R gL BN 2R 4E |, (LT 4E A BEw 40
R, X AR BRI, TRt B YL ; M ef 4k
R R NS GORE A SR, Gkl i gL F
EPYE b, X YRk B YA, 40K BB ; Yk
W2 T YE YRR, S 2R YR G B 27 4k
b XA R EREARAR, AR IR . BESE R
U GOl b YA M1t 405K BB BRI, 25
W 1. 3R 1 SRR M EERIREL 1% R
AR EEIG Y, GOk BGRB8 T, X R T Y
ELRE R A T, 5 £ 4 A Al Ak L2 1
Z, YRl R4 E Rt £, (HEFYE EGL Ry
SR BRI, 2 Gkl i 5 2R A 1 Y AR Y AR A 4
W, FERE N B RGOk, it S E R R, YR
TRE, IR IYRHT. SYURLR R 19 i, Yokt R
RN 96.48% , (HILI AR K B /IN , BERH I A GL kL
/NTEYE E QYRR L, MR GORE T AN i S
QURHH L, T ARSI ORI 2 4Rk R, FRe 2
TE G HYYR
®1 HEELMASMIERKEENZIT
Tab.1 Effect of direct black dye dosage on blackness of
paper

EEYOR A% EYeR% L a b
1 96.48 56.18 -1.28 10.14
2 94.22 4991 -221 6.13
3 83.90 49.76 -2.07 5.62
4 80.35 49.15 -234 5.17
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gk L EERITRE, 40Kk BEER K. YRt &N
29% W) L BN 49.91, ELYURHHE A 1% B L fEREIR T
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Tab. 2 Effect of stirring rate on dyeing effect

BEPEEUR/ (emin ) Y% L a b
0 96.48 5040 221 613
100 97.53 4636 232 526
300 97.86 46.02 215  4.92
500 98.23 4514 -2.11 385
700 98.27 4507 -2.06 3.9l
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Tab.3 Effect of dyeing temperature on blackness of paper

YefagiE/C L a b
25 45.14 -2.11 3.85
35 44.08 -2.09 3.46
40 43.89 -2.03 3.12
45 43.65 221 3.09
50 45.47 -2.16 3.02
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Tab.5 Effect of beating degree on blackness of paper
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Tab. 4 Effect of dyeing time on blackness of paper

FIHE/°SR L a b
15 45.14 -2.03 423
22 40.25 -2.18 1.69
38 39.04 -2.23 1.77
52 38.64 -1.96 1.29
61 39.69 -2.10 1.53
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e e 15} ] /min L a b
10 48.58 -2.11 3.85
20 47.65 -2.24 3.71
30 45.14 -2.03 423
40 4427 -2.16 3.69
50 44.02 -2.03 3.21
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Tab. 6 Light fastness of dyed paper
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Tab.7 Comparison of opacity between dyed paper and
national standard paper

ARk Al AN /%
FRifE T RASAL =96
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Tab.8 Water resistance of dyed paper

B ) /h L a b
0 38.64 -1.96 1.29
6 38.66 -1.85 1.23
12 38.70 -1.54 1.02
18 38.68 -1.25 1.36
24 38.72 -2.05 1.43
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Tab.9 Comparison of direct black dyes and carbon black

dyes
JEEL L a b YRR R HEK SO
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