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FEATURE

Status Quo and Characteristics of Taiwan Paper Industry

© Taiwan Paper Industry Association
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i%-%ii"‘a“éh OIEE K., FHentk K., 4’&’5%#&%&? T TS, o, oS, VIR AKSSFHEL,
KEEIE: 48, BRI, iR 2285464

Abstract: Member units of Taiwan Paper Industry Association and their production condition are introduced in this paper. And
the main economic indicators achieved by Taiwan’s paper industry in the past five years are discussed in detail, including the
production, consumption, import and export of waste paper, commercial pulp, paper and paperboard. Energy consumption and
water consumption are also introduced.

Key words: Taiwan; paper industry; statistical annual report; main economic indicators
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/

AR 7.3% gkt AHRHA T

E?ﬂsznt% HH[E 8.8% e PN
A% 47.8%

4G FIAR 62.4 ALK 8.3% IR 7.8%

FREFILR 6.7% S 7.0%

LLRPEID 7.0%
FIBE LR 0.7% %ﬁ% FHith 20.3%
H Ak 2.3%
E1 20214E 4K B 4RAR £ P22 LL 5 B3 202145 KRR H OS5I
E4R 6.71% IRARHR 4.7% ikt pivrenn|

H
R 4.2% o s 3 25,6

AV 17.5%
i

YRR AR 49.6% 15.3% BB 16.3% oo ¢ o

H 7K 16.0%
FREFAYR 8.3%

IR 2.8% El4 2021443 B 4RAR i3 O 2 bL i
HAhgt5k 6.2%

B2 2021F4H RRMHEE R LS

*2 BERXREBELRRUASSRE AR

T 5 SEN B /AT I 4
R (9%) 32L4 k IERESRHL, SRRk, ARFERBTR, AR, i b, IEFERI, #FIC IEREMTIL, e a2k
—%H9K) 16~32 JHRG ., RERDME, BABE, & A, AERTE K. HEE, AR, F6. kERED
—5(1%) 8~16 EEGD), Gk, KRERMN, EREHT, LI anlbidrs. fabikm
=4 (5%) 4~8 Wk, KA, B, FEMml, 2
g (6%) 2~4 ER. D% hH, R, RE, JEE
G (T%) 1~2 HotSe, Bk, St freE R, Bk 2
AH)(6K) 0.5~1 AR I, R, ik, BLG, ER
tﬁf(24%) 0.5LAF =Bk, = ESE B FITEL R, =0T, AROK, A, kWL 358 k5. 4. TS,

FEFILL R, L ARAC, HRPE, Kk, B, B4, SERERR . =1
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FEATUREI

IS SaCh B T8 oh448 .2, BEi—4F
HaK2.8%, Hrp 4tk A= = #80.6 't iiﬁﬁ%ﬁﬁﬁ/yo.z%; YA P 3676 5t R R — AR E

e R EERRE, Hk SAME AR E R E, 20214 400K A 7 b S A 7= 5 18% s AL
B A 7 A T R 82% , 1 e BOBORL T G175 5 T
20214E 45k SACH B EE R 442.6 5L, FL20204E N1, 5%, INAY & 4303.45t, Hin

#R3 QR EFEHM
P4 H FRAE Rl
LRIk Sofb FEE R REIR AR CAE AR ol SR AR ok R R R AEA I A S
FRLEE JAE AE THAE FI4E B2 B 464K FRAR 4G FISE AL JRAE B0 W 4EhE
EFE () 2 Al R ° ® @ il () °
S A L ) 2 7] kS ° @ L () °
K A Tl G 26 o0 ® kiRl °
AR () A R A ° kAl () 4 7] °
EFE )2 AR ° e () 4 °
AR () 2 RIAE R A () 247 °
WEIBE () 24 7 ° BB T AL 2] °
EREOR) A 7P ° ° s G ) 24
AR () ARG R ® O  HmsLAF o0
P (S 17 TR i A 4l (1) 2+ °
ARSI AR @ LRSS AT IR A °
PR AR ) 2 R ® O O O LLiEM(IKA
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KELARALRDATEE @ Kk 24 7 °
KELARALIDATRE " @ TR AR OB 24 °
KA Tl AR A ey ° KA () 2 °
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K BAE (B 24 7 ° R () 24 °
Sl (B) 2 I L A () 24 °
R T () 24 7] ° R () 23 7] °
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T4 () 247 ° T 5 JE () 24 °
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FEATURE

0 |tk =l -k  |° 180 o e mm il - HEKE| 10
f a8
ey 10 3 = 1% 5 5
2 300 o R ¢
ey 5 ﬁ 90 0 g
f: 200 i a O
T o & A 5 B
2007 2012 2017 2018 2019 2020 2021 L 2007 2012 2017 2018 2019 2020 2021 £
6 i
E5 HKRKWETE E7 KkRKRFEOS
160 10
- oo (=K wmigE - EKE| "
o120 s =400 5o
A 15 3 R o
:;J 80 I I ’ ﬁ :ii 300 0 %
E . , % B 900 bl
10 = AR M Y = 5 E
~150 100 o
2007 2012 2017 2018 2019 2020 2021 ks g 2007 2012 2017 2018 2019 2020 2021 s
G 6
E6 Rk RKIRIMHE E8 RKKKKIMEEZ=E
F4 201 FLKKRRKIRS mMEEZLFIEHRGIT
AR/ B/ S/ HRER/ g/ B/ THR =/ B/
AR t % t % t % t %
ENRI5 5 4R 272,985 -0.2 76,755 2.7 543,253 4.5 739,483 2.9
BATUL 37,531 2.2 20,948 -16.0 247,797 3.0 264,380 4.8
kAL 229,452 -0.6 55,785 12.2 255,385 4.9 429,052 1.0
Hoith 6,002 1.1 22 —48.8 40,071 11.6 46,051 10.2
TS 99,691 —4.4 92,574 -9.6 17,464 3.8 24,581 31.7
EAEES 69 - 0 - 50,652 -27.2 50,721 -27.1
E3EIS 299,012 -2.7 28,587 -7.6 114,949 -10.1 385,374 —4.7
.25 4L 29,074 11.7 794 -22.5 103,666 15.7 131,946 15.1
HAth 4Rk 105,004 9.3 32,722 60.5 216,635 1.7 288,917 0.1
yLak A it 805,835 -0.2 231,432 0.8 1,046,619 0.9 1,621,022 0.4
YR AR 2,800,087 6.4 708,874 —-11.2 223,503 -16.3 2,314,716 10.2
FRT 4R 1,597,524 7.1 416,401 —6.8 125,356 -27.5 1,306,479 7.3
e 1,202,563 5.4 292,473 -16.9 98,147 4.1 1,008,237 14.1
SER 313,147 —0.4 111,700 -13.2 108,716 -1.4 310,163 4.7
il 295,600 -1.3 103,905 -14.5 21,088 -2.1 212,783 6.7
E|Fil 0 - 0 - 74,975 -7.1 74,975 7.1
2 H AR 17,547 15.7 7,795 9.8 12,653 58.1 22,405 39.4
R4 237,293 8.7 17,737 -3.7 339 -36.3 219,895 9.8
H gt 325,955 -16.3 321,465 -17.9 191,338 16.8 195,828 21.2
KA 3,676,482 3.4 1,159,776 —-13.3 523,896 -3.3 3,040,602 10.2
A A T 4,482,317 2.8 1,391,208 —-11.2 1,570,515 -0.5 4,661,624 6.6
4 |®%mx
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FEATUREI

100 wo o w0 o1 a7 %0 %1,4{)0 L7 1 as . 15 eﬁ
R i Bl R SR
Z 60 I ! l = ﬁ{!(] o 5 k Ra =
j.: 10 v 1] 444 ] 52 & f::; t.'i - b nﬁ§

g 2007 2012 2017 2018 2019 2020 2021 v 2007 2012 2017 2018 2019 2020 2021 B

6 w6
B9 [EKEINE. FIFEME E10 S EEIRIHRSIGKES
FH ARG B Rk K TR AL, FA R4 BRI,
*FEDCAREDIC R = P =R A B+ EDi ok 038R AR I
SN SIES O] & VACTICE AT & S E a1 & I8
wor B IR H ik Z @SR A R R =D sl B/ KRR =,
x5 IERFERKRKNETESIT

Ay 2007 2012 2017 2018 2019 2020 2021
4ok /t 1,300,079 1,155,817 899,329 881,066 802,970 807,264 805,835
Lb il /% 27.6 27.3 22.3 20.7 18.9 18.5 18.0
4L/t 3,406,516 3,073,574 3,124,922 3,372,532 3,445,540 3,554,610 3,676,482
Le 5/ % 72.4 72.7 77.7 79.3 81.1 81.5 82.0
Attt 4,706,595 4,229,391 4,024,251 4,253,598 4,248,510 4,361,874 4,482,317

FARR: 5BRE AT LR LNL,
8.7%, AN 139,15, wi11.2%,

CACFP R A, 405K AR T —4F 0201 1%, SMEEIIAT 0. 8% 34K . 4K i 3 NI Rl &% N i %
Tk zh, NAHR20204E K 11.2% ., SN IR 13.3%, FTIMEHBIX, 48K At b e k5 B
B rh E K B

YLk S4B A 157, 105t, #520204E 0% 200.5%, Hrpgeak104.705t, B 10.9%, 464%
52.475t, IRA3.3%.

LEFE2021E B I LTk 540 Sl TR B h466.25t, EL20204E 34 /06. 6%, Hodh4tik162.10
t, HAAN0.4%; 4EHx304.15t, Hn10.2%,

SENH AR ETFED99.4 kg,

JEORHHE T 5 T, 20214F B NARIR A 225,905, BK20204E 5 n13% s dE 0 4t3k64.105t, b
20204F387014.2% , 5B N STH TR R 73.8%,

BT 4™ S A2 T, 5 2 B AR 7 T R 3G 0. I 4R S 7R 438905t EhET— 4R K
6.2%, P BN EI YL £288.65t, EL20204E 88 013.3%, o i %k 11965, 8%,

Ik 2 2545 A 4 8 1) ImT WAt oy B B R DR KA PR B2, 7% SR AR 4R, 2w R %
I,

AR BN RO, 20214E 3 D EI4E150.3 5, B20204E 9 hn12.4%, 5 R R
34.2%,
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&1

B4R 20215 fF = $H i A2

Hild R CRMHE BDT) 512, 164 SEiERtt o 2419, 924
5 e —> Fi15 4l B T 259, 194
FLANEZ) 512, 164 SR A 31, 732
A 4B () 4,388, 817 T MRS 641, 169
SREAL (A 2,886, 000 PR M (C) | 3, 627, 445 Ad 639, 161 | 1E4h 2,008
HET [ 4T 1,502, 817 L E LVl 2, 350, 231 l
P AL (HD 173, 566 UGl gisd 1,277, 214 ACIEHT et (D) 868, 631
P A 3, 034, 446
J— AR AU B (6 4,482, 317
Aok 70, 821 Lk | 2, 463,625
Ak 805,835 HLHR 3, 676, 182
AT L, 391, 208 - VaIAIIE 372,745 | ARHIHIAE 2, 800, 087
Eal. ) 39 AT . 159, 776 A e
feik il il M SEEH A% 299, 012 [ 46 313, 147
- ORTHTE 29,074 B T 237, 263
Fugu Ry 1,570,515
aak | 1,046,619 | AUk | 523, 896 JEAh ARk 105, 004 HLfih A A 325,955
HEK VS AEBET A (B) I o
(]
.................. e cccccsmcsemses -
T 1 M "
1, 661, 624 E % 16 .
' H
iR 1,621, 022 : 4 Ll‘ I i T4 At E
.
' H
4EAR 3,040, 602 : e 0 1 E
. .
7 - i
i L]
M AT : o M
BALE (B 23, 375, 314 ' Ak 18 ! 52 :
i "
. R "
v ' R 20 3 23 :
' d
TFAGH AR (kg) |, (BY/ () IrrrsrrrsrrsrrrssTrEsTrEsTTEsTTEETTERSTTEITEEY -
199. 43 [z A | ofig [(A)+(H) /(B)] 65. 6%
AR 69, 35 ) /L(C ] 80,7
Gk ] ] [P A H (c) | {(.] | ] 80.7
o 0,08 (F)/ (G) 97. 9




FEATURE
Fz6 IERFERKRRREZTE 5T GREHD (BA4L: 1)
Ziwiiil 2007 2012 2017 2018 2019 2020 2021
ENRI5 5 4% 770,399 613,613 346,684 328,623 285,223 273,473 272,985
AL 380,470 204,246 81,966 52,117 41,523 36,720 37,531
F ALk 386,788 399,567 256,844 269,652 236,388 230,814 229,452
HoAth 3,141 9,800 7,874 6,854 7,312 5,939 6,002
ALY 1,126 57,178 84,223 96,707 97,514 104,260 99,691
ReiEe 779 518 362 0 0 1 69
FEE AR 309,117 307,810 322,425 315,614 297,266 307,385 299,012
(BRI 70,767 46,391 36,098 36,004 25,929 26,037 29,074
H btk 147,891 130,307 109,537 104,118 97,038 96,108 105,004
4k A it 1,300,079 1,155,817 899,329 881,066 802,970 807,264 805,835
KR /% 0.3 —4.3 -3.1 -2.0 -8.9 0.5 -0.2
4R 4t 2,551,753 2,217,769 2,576,040 2,806,985 2,613,076 2,632,381 2,800,087
R4 1,398,323 1,259,062 1,425,995 1,489,725 1,462,311 1,491,142 1,597,524
FAEGAR 1,153,430 958,707 1,150,045 1,317,260 1,150,765 1,141,239 1,202,563
A 4R 599,704 602,263 327,318 330,190 326,215 315,253 313,147
i 545,402 553,204 323,389 323,223 306,186 299,354 295,600
ek 5,775 5,130 6 13 0 0 0
EN=E 7 48,527 43,929 3,923 6,954 20,029 15,169 17,547
IR 247,154 245,887 221,564 235,357 227,471 218,212 237,293
H b 4C 7,905 7,655 0 0 278,778 389,494 325,955
At A 1 3,406,516 3,073,574 3,124,922 3,372,532 3,445,540 3,554,610 3,676,482
KR /% 1.7 4.9 3.8 7.9 2.2 3.2 3.4
4R A AT 4706595 4,229,391 4,024,251 4,253,598 4,248,510 4,361,874 4,482,317
KR /% 1.3 2.2 2.2 5.7 -0.1 2.7 2.8
FHAR: GBRiE KT LR LA,
THR—FEIL; TR ARAR LIS SRE ARAR,
#=7 IRHEFHKKRKRINEESIT
2007 2012 2017 2018 2019 2020 2021
45k /t 289,697 268,605 231,100 224,136 223,309 229,482 231,432
Eetsil /% 19.5 19.6 16.3 15.5 14.8 14.6 16.6
4h /t 1,192,342 1,100,134 1,184,682 1,222,343 1,280,945 1,337,307 1,159,776
Lesil /% 80.5 80.4 83.7 84.5 85.2 85.4 83.4
A/t 1,482,039 1,368,739 1,415,782 1,446,479 1,504,254 1,566,789 1,391,208

TARR: GERE KT LRLNE,

China Pulp & Paper Industry
Oct., 2022 Vol.43, No.20

7



FEATURE

[ W5 4R (R 220 65..6% , FI FHZR N4 97.9%

B R~ 222, E1~EILL,

4 ER2F/VWIFER

IEAOIE A T PR R GUHIE . — ATk i AR P PRl R GEE TR AT LRI PEGE , L E Y
FEF PG T S Set AT RS TG 3 SR i T & ATk 2 BURPEA R REIR BHIRFRE H 515 g4
P HEBCEAR BSOS ZE R, GIELT BB A EREA R 2Rt iyl 2 2k =l

#=8 IHAFERKIK R KIRIMNEE G GREM) (BAL: t)
4L Fif 2007 2012 2017 2018 2019 2020 2021
ENRI-F 5 A48 232,375 161,345 106,815 92,249 91,190 74,717 76,755
AT 178,598 83,817 45,054 31,914 27,142 24,952 20,948
E RIS 53,777 77,221 61,472 59,921 63,984 49,722 55,785
Hith 0 307 289 414 64 43 22
AL 3 47,445 80,191 86,876 91,843 102,432 92,574
B AR 0 0 0 0 0 0 0
ESFGEN 47,368 52,363 29,003 28,078 23,642 30,923 28,587
.25 F 4K 7,557 1,085 1,953 1,908 839 1,025 794
H gtk 2,394 6,367 13,138 15,025 15,795 20,385 32,722
4ok A it 289,697 268,605 231,100 224,136 223,309 229,482 231,432
BB/ % 0.4 -5.0 5.0 -1.0 —-0.4 2.1 0.1
4R 4t 838,120 726,285 1,026,917 1,051,045 836,345 798,558 708,874
FETH AR 462,244 420,772 575,396 575,816 467,447 446,807 416,401
AR SHC 375,876 305,513 451,522 475,229 368,898 351,751 292,473
B4t 331,734 343,904 139,379 150,369 148,037 128,661 111,700
A 318,808 327,129 139,335 147,015 135,880 121,561 103,905
B 3,095 3,790 0 0 0 0 0
ENEEIN 9,831 12,985 44 3,354 12,157 7,100 7,795
IRAR 16,684 24,061 18,385 20,929 21,861 18,419 17,737
Hoth 4R AR 5,804 5,884 0 0 274,702 391,669 321,465
KAt 1,192,342 1,100,134 1,184,682 1,222,343 1,280,945 1,337,307 1,159,776
B2/ % 6.2 12.5 14.6 1.2 4.1 4.4 -11.1
YT ARt A it 1,482,039 1,368,739 1,415,782 1,446,479 1,504,254 1,566,789 1,391,208
B/ % 5.0 1.1 12.0 2.2 4.0 4.2 -11.2
AR R SRS KT LR AR,
THRT—RAI; TR EIE KT KIR,
F9 IERFHKKERKRHAOESIT
2007 2012 2017 2018 2019 2020 2021
4Lk /t 1,135,825 1,107,059 1,104,618 1100,176 1,039,349 1,036,948 1,046,619
Ee 5/ % 78.3 71.7 71.1 71.6 67.2 65.7 66.6
Y/t 314,244 436,837 448,676 436,695 507,956 541,719 523,896
Eefsil/ % 21.7 28.3 28.9 28.4 32.8 34.3 33.4
Ait/t 1,450,069 1,543,896 1,553,294 1,536,871 1,547,305 1,578,667 1,570,515

WA R R: MEGE X 2833k ot

g | P
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FEATURE

e, 202148 G 4R IR 28 25 R 23 ) S Rl 2 1 4RIk 1 18 A2 7 PRAG R 48, T T20224E 3 S8 Bk
2%, kgl E ATk AR PR PRl R G BE R S VR AL

AR e oAt . 1 4RI 2y 23 Jh Vi B BORT M ke B PR 2R AR L (m )T, 15 Tl 2 780 8T B 2%
IR SE R BRI, R1Th oA Sh ST Z 3Pk, SR 355 BERUT AR FI R, Tk &=
BRI 57 2 HAEER IR A ER T RLR, 1R, S8k, IR, EIFRHE KERAREFTRA
BRI G M 97 TR 345200, DAR AR . 4% b 4R 3 ol B 51 A 55 36 55 5 4 T3] /1 R
SEAT, 2255 B L E T 202148 S H20 H S8 e 2 &, 2 M B N AR AR Bk 2 1 7

#10 ERFRKERNAOE ST GREM) (BAL: 1)

iyl 2007 2012 2017 2018 2019 2020 2021
ENRiH5 5 4K 346,602 443,110 550,830 565,068 524,640 520,007 543,253
BATYE 145,394 251,091 282,309 277,122 251,372 240,549 247,797
E RIS 179,793 177,180 234,546 258,059 241,646 243,555 255,385
Hith 21,415 14,839 33,975 29,887 31,622 35,903 40,071
AR 21,128 17,046 17,568 17,551 17,209 16,832 17,464
BT I 4% 371,124 254,397 118,154 96,934 83,132 69,606 50,652
ESFENS 50,957 89,279 104,441 94,358 102,286 127,934 114,949
.38 AR 75,344 84,569 93,396 93,630 84,545 89,633 103,666
H gtk 270,670 218,658 221,229 232,635 227,537 212,936 216,635
4ok &1t 1,135,825 1,107,059 1,104,618 1,100,176 1,039,349 1,036,948 1,046,619
R/ % —4.1 1.6 0.7 -0.4 -5.5 -0.2 0.9
YRR 4L 113,192 207,753 198,748 172,683 232,707 267,099 223,503
FETE 4R 90,916 144,308 140,870 141,673 156,589 172,802 125,356
HAEGAR 22,276 63,445 57,878 31,010 76,118 94,297 98,147
B4tk 34,961 57,527 72,865 73,686 85,614 110,276 108,716
BAT 7,538 7,861 14,350 16,164 21,215 21,544 21,088
E|Rin 21,034 45,578 51,454 49,966 58,894 80,731 74,975
ENSEIRA 6,389 4,088 7,061 7,556 5,505 8,001 12,653
IR 1,466 1,045 1,865 3,450 2,327 532 339
H b 48 M 164,625 170,512 175,198 186,876 187,308 163,812 191,338
gtk & it 314,244 436,837 448,676 436,695 507,956 541,719 523,896
KRR /% -8.0 —4.6 5.0 -2.7 16.3 6.6 -3.3
I AR AT 1,450,069 1,543,896 1,553,294 1,536,871 1,547,305 1,578,667 1,570,515
HRER/% -5.0 -0.3 1.9 -1.1 0.7 2.0 -0.5
TALRR: MBUEX ZEHRNH RO LT "Bl —FE; “RAREIEKRETLRNR,
z11 IERAFERKRRAFEZEE ST
2007 2012 2017 2018 2019 2020 2021
4ok /t 2,146,207 1,994,271 1,772,847 1,757,106 1,619,010 1,614,730 1,621,022
Le Bl /% 45.9 45.3 42.6 40.4 37.7 36.9 34.8
e/t 2,528,418 2,410,277 2,388,916 2,586,884 2,672,551 2,759,022 3,040,602
3/ % 54.1 54.7 57.4 59.6 62.3 63.1 65.2
A1/t 4,674,625 4,404,548 4161,763 4,343,990 4,291,561 4,373,752 4,661,624
HEE=£ 2 IMEE T E,
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FEATURE
TREIR D) : 2 58 &) GREAEEH S G TR A Bk & i T
Y, HFR2IRXS ) 25,
F12 IERFRKRRREBRE ST GREF) (BAL: t)
e Fh 2007 2012 2017 2018 2019 2020 2021
EN RIS 5 F 4% 884,626 895,378 790,699 801,442 718,673 718,763 739,483
A 347,266 371,520 319,221 297,325 265,753 252,317 264,380
FigA 4 512,804 499,526 429,918 467,790 414,050 424,647 429,052
Hit 24,556 24,332 41,560 36,327 38,870 41,799 46,051
At 22,251 26,779 21,600 27,382 22,880 18,660 24,581
B [ 4% 371,903 254,915 118,516 96,934 83,132 69,607 50,721
ESE 312,706 344,726 397,863 381,894 375,910 404,396 385,374
2,3 4% 138,554 129,875 126,541 127,726 109,635 114,645 131,946
HoAth 4% 5k 416,167 342,598 317,628 321,728 308,780 288,659 288,917
gk At 2,146,207 1,994,271 1,772,847 1,757,106 1,619,010 1,614,730 1,621,022
HWRE/Y -2.1 -0.9 -1.8 -0.9 -7.9 -0.3 0.4
AR50 R4 1,826,825 1,699,237 1,747,871 1,928,623 2,009,438 2,100,922 2,314,716
BT AR 1,026,995 982,598 991,470 1,055,582 1,151,453 1,217,137 1,306,479
TR 799,830 716,639 756,401 873,041 857,985 883,785 1,008,237
EEI%A 302,931 315,886 260,804 253,507 263,792 296,138 310,163
il 234,132 233,936 198,404 192,372 191,521 199,337 212,783
A 23,714 46,918 51,460 49,979 58,894 80,731 74,975
EYEEiv 45,085 35,032 10,940 11,156 13,377 16,070 22,405
TRERMR 231,936 222,871 205,043 217,878 207,937 200,325 219,895
HAh 48 H 166,726 172,283 175,198 186,876 191,384 161,637 195,828
KAt 2,528,418 2,410,277 2,388,916 2,586,884 2,672,551 2,759,022 3,040,602
R/ % -1.6 -0.1 -0.6 8.3 3.3 3.2 10.2
o B SR 1 4,674,625 4,404,548 4,161,763 4,343,990 4,291,561 4,373,752 4,661,624
BRR/% -1.8 —0.4 1.1 4.4 -1.2 1.9 6.6
RS STV SEIE s Ak s 5
THR—FEIL; TR EAE IR SRR,
F13 KEEFERINEEGIT
iR L ES 2007 2012 2017 2018 2019 2020 2021
REME 2 A LBKP A e/t 390,108 369,356 264,820 250,008 230,077 229,392 259,194
YR/t 40,809 26,611 10,796 5,968 5,781 8,508 31,732
FHRR: 48Kk KT LR N2,

10 | P&
43552088 20224E108



FEATURE
F14 KERHAOEGIH G (BAI: 1)
YA T 2007 2012 2017 2018 2019 2020 2021
A EAFRED: N 228,941 229,393 241,625 230,379 235,208 199,116 142,774
L 276,304 291,130 461,729 409,238 328,115 412,479 358,573
RIEATRED: N 143,521 74,876 85,903 88,575 68,311 82,511 82,182
L 1,441 1 0 0 0 0 0
R N 1,717 1,927 4,936 4,252 4,272 2,244 1,371
L 38,051 36,461 37,725 36,829 31,485 28,261 37,583
FEETRREE: N 264 3,558 2,135 1,809 1,518 540 24
L 0 0 0 0 0 0 0
HLAR 3 1,914 1,091 374 522 31 334 550
pafp 110,936 66,701 28,769 25,640 25,098 18,447 16,104
H gtk 12,496 5,486 3,289 4,304 11,184 3,158 2,008
HOEAH 815,585 710,624 866,485 801,548 705,222 747,090 641,169
& 1,164,884 1,053,369 1,120,509 1,045,588 929,518 967,974 868,631
TR R MBE X 283 o it N—4tet i (K4F) LRt (324F) "o RE RS ERBIERK,
+F15 HKEHFOELI RERMX) (BHI: 1)
[ 5 b X 2007 2012 2017 2018 2019 2020 2021
.75 75,238 93,033 342,054 301,997 212,347 268,666 267,744
S| 186,152 216,930 266,230 253,079 256,374 209,191 154,621
% H 86,372 67,313 70,610 75,541 88,113 92,759 61,004
P 291 13,530 24,302 31,531 21,611 54,028 47,682
JIESN 226,618 147,923 82,231 75,019 63,218 54,850 39,153
v 43,020 35,337 19,777 21,207 26,009 20,709 25,442
B 12,207 4,653 623 4,465 6,364 7,070 15,616
HA 15,375 4,947 7,134 5,616 6,369 8,111 10,369
[iEIE 24,115 10,777 13,673 9,259 6,917 8,555 5,324
ENJe 90,564 74,051 23,425 12,015 8,030 5,550 5,026
w2 11,381 28,467 11,360 7,491 5,011 12,242 4,630
# 22,682 4,466 654 1,359 447 2,835 2,336
1 ] 1,294 2,148 1,218 1,000 1,388 1,445 1,660
97 81 1,014 1,908 0 0 0 148
Hpth 20,195 6,033 1,285 1,968 3,025 1,080 413
A1t 815,585 710,624 866,485 801,548 705,222 747,090 641,169
TR MEGE £ 243 B o s%it,
F16 EIRRKZAWMKE, #FOZ, BE=HIT(BEAL: )
Ay 2007 2012 2017 2018 2019 2020 2021
5 7N [ Wi 5% e g 3,158,000 2,890,000 2,410,000 2,690,000 2,720,000 2,795,000 2,886,000
Lefgl/ % 76.2 77.7 68.2 68.0 67.3 67.6 65.8
B ik - 40,369 71,230 135,645 168,103 121,469 109,796 173,566
I W 4% 5 1R 984,051 830,876 1,123,590 1,264,815 1,320,609 1,337,036 1,502,817
Letsl/ % 23.8 22.3 31.8 32.0 32.7 32.4 34.2
B e 44 7 9 4,142,051 3,720,876 3,533,590 3,954,815 4,040,609 4,132,036 4,388,817
T e 40K 3% 7 B 3,411,999 3,059,158 2,894,496 3,222,165 3,311,845 3,397,471 3,627,445

FAERR. !, SBKEKILR LN, 2,

WrECE % 2R B Ot SR B = S A R B R T
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FEATURE
F17 ERRFOSST GRERBXEMHEE) (B4 )

[ il 2007 2012 2017 2018 2019 2020 2021

X

FEM 342,074 317,924 354,557 681,962 785,466 798,236 857,702

e/l 289,778 94,789 222,094 290,975 199,253 111,009 48,774

EES 190,417 241,758 372,353 198,396 291,530 397,428 572,565

Hofth b X 161,782 176,405 174,586 93,482 44,360 30,363 23,776

Fhk

e 896,110 769,797 1,052,413 1,027,998 1,293,895 1,225,857 1,375,611

gl 4 37,348 19,133 3,947 5,263 3,346 3,502 2,362

i 245 2 21,152 10,011 20,470 16,452 1,664 9,181 23,871

o 22 4,897 2,725 5,753 4,646 5,105 1,210 2,790

P ek 4,020 12,632 6,449 9,038 0 4,514 1,098

ol 20,524 16,578 34,558 201,418 16,599 92,772 97,085

aif 984,051 830,876 1,123,590 1,264,815 1,320,609 1,337,036 1,502,817
TR R: M X £EHRMNE kot e ERRA RFRAILF,

%18 EIWALEOESHIT GRERSHX) (BAL:t)

] 5K X 2007 2012 2017 2018 2019 2020 2021

L] 3,479 3,301 12,823 4,959 2,582 28,573 106,026

[ 1 4,142 854 50 1,149 23,272

T 75 F 252 287 280 4,760 21,730

5 | 740 391 10,958 15,000 12,393 9,311 12,371

LN 35,217 67,084 96,298 127,951 92,333 54,907 0

Hotth 933 453 11,172 19,052 13,831 11,096 10,167

A 40,369 71,230 135,645 168,103 121,469 109,796 173,566
AR R MEE X 2833k ot

=19 ERAEEREEBRE ST (BN kLR E)
2002 2007 2012 2017 2018 2019 2020

BelE T R 1,170,016 1,263,390 1,244,958 1,029,702 1,125,001 1,100,819 1,134,483

TR AR &BRFRRIEI,
+F20 ERKAWAKESIT (BA: AL
2002 2007 2012 2016 2017 2018 2019
Rk & /B it 246.37 223.38 249.70 235.96 242.30 241.92 243.56

TARR: GBRFKAZEET; B2020F42, ARGEBARKNIREZ BFE LT AkE, 26 LET Y AREREFIFDETTEZ
A,
12 | #fax
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FEATURE
SRR RKRETERALLEBRE ST (BAL: 10°t, ke)

E K S5 Hh X 2006 2011 2016 2017 2018 2019 2020
RPN 65,000 99,182 113,431 115,766 109,962 108,666 103,994
49.9 72.4 77.7 82.1 79.5 78.0 78.8

EE| 83,897 75,084 72,120 72,281 72,128 69,127 67,955
300.6 230.6 218.6 215.5 214.6 205.5 198.2

H 4 31,106 26,612 26,276 26,526 26,070 25,415 22,887
247.4 220.1 208.7 208.9 201.8 202.7 178.4

1 ] 22,656 22,706 22,629 22,918 22,680 22,086 21,358
253.1 243.2 250.4 252.8 245.8 235.3 224.7

E e 7,379 9,795 11,257 13,479 15,225 15,448 14,459
6.7 9.5 10.7 10.7 12.9 13.1 11.0

ENJe 8,853 9,983 10,932 11,848 12,546 12,965 12,951
23.9 26.5 29.9 30.7 31.3 31.8 28.1

] 10,703 11,480 11,652 11,601 11,532 11,343 11,298
175.8 195.5 193.8 194.9 193.5 188.9 191.2

L 8,725 10,159 10,451 10,591 10,548 10,605 10,348
40.5 49.3 45.8 46.5 45.9 45.8 43.6

1 2 i 7,396 7,626 8,539 8,717 8,953 9,019 9,429
42.4 48.1 48.0 47.9 49.1 49.5 50.3

il 12,066 11,321 10,102 10,261 10,139 9,616 9,333
267.6 218.0 178.1 157.1 157.8 149.2 126.6

= F 10,009 9,117 9,001 9,132 9,142 8,957 8,672
201.1 173.0 164.0 166.0 172.4 169.4 158.2

JIESN 18,184 12,100 10,051 10,027 10,180 9,591 8,553
213.4 179.1 159.1 156.2 157.0 149.7 140.8

IRt 14,140 11,329 10,145 10,277 10,544 9,711 8,202
329.9 195.7 202.8 199.8 187.1 172.0 163.0

B 10,006 8,545 7,984 8,021 7,870 7,323 6,872
179.2 147.2 131.3 132.1 129.5 126.8 120.2

P T 6,354 6,203 6,219 6,218 6,157 6,437 6,269
194.5 136.7 132.1 133.5 132.8 134.1 123.7

g 4,492 4,701 5,629 5,755 6,012 5,805 5,984
61.6 61.6 69.3 72.1 71.0 67.4 64.6

# 4,324 4,424 5,109 5,213 5,187 5,133 5,068
64.0 63.7 73.1 73.3 72.7 72.8 69.7

2 2,857 3,724 4,615 4,779 4,857 4,875 4,933
98.4 122.6 150.0 158.9 161.8 161.2 165.4

+H 3 2,118 2,827 4,024 4,357 4,417 4,612 4,885
57.8 65.7 75.1 77.4 74.5 74.1 80.1

R F| 5,213 4,902 4,995 4,860 5,055 4,985 4,717
258.1 260.7 235.6 240.0 236.4 227.0 206.2

A 959 1,750 2,500 3,058 3,644 4,114 4,628
18.2 29.4 44.4 48.8 50.7 53.5 54.3

HEED 4,646 4,139 3,938 4,024 4,254 4,249 4,362
208.2 190.5 178.8 176.6 184.2 181.8 185.6

Y 5,589 4,341 3,676 3,858 3,894 3,851 3,628
203.1 163.0 134.1 131.2 127.9 123.4 109.8

P 3,041 3,194 3,084 3,125 3,160 3,197 2,959
180.9 170.4 142.1 144.1 140.6 127.5 117.9
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FEATURE

BR21 EREKRBKRESERAEHE

BREGIT (B 10, kg)

E R EHbX 2006 2011 2016 2017 2018 2019 2020

2% 3,367 2,748 2,671 2,983 2,980 2,895 2,869

213.5 196.8 185.0 183.6 178.9 164.1 155.0

GikE 1,644 2,111 2,281 2,328 2,275 2,251 2,127

106.0 103.2 111.4 114.2 116.2 111.8 106.3

[E[S 2,609 2,261 2,352 2,201 2,254 2,196 1,976

54.1 47.7 43.4 41.1 41.7 40.3 35.5

=P 3in| 1,473 1,887 1,689 1,646 1,729 1,843 1,722

109.0 92.3 104.1 100.7 102.1 99.2 92.1

B 809 1,242 1,545 1,405 1,610 1,627 1,630

18.9 23.8 26.2 26.1 25.2 25.5 26.4

P AR & 1,720 1,790 1,661 1,720 1,753 1,719 1,627

57.6 61.2 50.4 48.9 49.9 46.1 44.7

HoAth 21,283 21,884 22,285 22,553 23,155 23,482 22,840
A1t 382,618 399,167 412,843 421,527 419,912 413,143 398,535

58.1 56.8 56.5 57.2 56.2 54.6 52.3

RA K. Fastmarkets RISI; A4 %2 vAkgt,
+T22 ABEIXEZFIER

2007 2012 2017 2018 2019 2020 2021
BREFBH/ G HIT 13,363,917 14,677,765 17,983,347 18,375,022 18,908,632 19,798,597 21,706,461
ZUEE/ % 6.85 2.22 3.31 2.79 3.06 3.36 6.45
Tolk A 7245 %(2016=100) 75.11 90.46 105.00 108.83 108.45 116.13 131.71
AN¥ R R/ E5T 15,333 18,130 21,943 22,454 22,351 24,557 28,396
JNEE: 22,958,360 23,315,822 23,571,227 23,588,932 23,603,121 23,561,236 23,375,314
AN &R/ kg 203.61 188.91 176.56 184.15 181.82 185.63 199.43
L AT A# /T 43,240 45,238 50,678 52,948 53,776 54,004 57,385
HEMI 5 $(2016=100) 111.69 116.55 100.90 104.56 102.20 94.26 103.16
iﬁ%%’.‘%{ﬁ#ﬁi&z(mm:lom 90.55 96.99 100.62 101.98 102.55 102.31 104.32
AR/ EFET 248,670 305,315 315,487 334,007 329,157 345,126 446,379
AT/ | A ET 222,982 276,466 257,200 284,792 285,651 286,148 381,494
?i’-aztéﬁ/n-%yc*‘ 32.84 29.62 30.44 30.16 30.93 29.58 28.02

WARR: &BHKEERT,

20214 @it R i &5 M 48 i 2k

WG Y,

PR, N HEE S
BoA Y 2RI A

14 | #amx
43552088 20224E108

JEIL B F 5 B SR 61 A 8 R 3855 DR P M i JE

IR IF IR AE TS B TP 2257 BE, JF 5 e il i
GACEH AR TREE, STl Ml N B2l st Ty, (ed)

LR ABTEM17,100 57T, MER TS & h#HiEm6,5005 7T,

A2 1975t COMEMUR, & 5 IERE () 23 RIR ) s gR &0 £ B0 ] 20217k it == < A I
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Comparison of Bio-mechanical Pulping Performance of High-temperature Fermentation

between Two Nitrogen Sources

© Zhou Huyi"?, Han Shanming'?, Huang Hongying®, Shen Kuizhong'?, Qu Ping®, Sun Enhui®, Yong Cheng®, Zhu Beiping'?,
Fang Guigan"?

(1.Institute of Chemical Industry of Forestry Products, CAF; Key Lab of Forest Chemical Engineering, SFA; CAF-UT
Innovation Platform of Lignocelllulosic Biomass Science and Engineering, Nanjing 210042, Jiangsu, China; 2.Collaborative
Innovation Center for High Efficient Processing and Utilization of Forestry Resources, Nanjing Forestry University, Nanjing
210037, Jiangsu, China; 3.Institute of Agricultural Resources and Environment, Jiangsu Academy of Agricultural Sciences/
Key Laboratory of Crop and Livestock Integrated Farming, Ministry of Agriculture and Rural Affairs/Jiangsu Collaborative
Innovation Center for Solid Organic Waste Resource Utilization, Nanjing 210014, Jiangsu, China)

A RIE iR A B EDH R ERERIEL R

© BRF BERT BLE RER OBE MEE ER KIEFEC BET

CL A E MR A 22 B FEBE A A6 22 VI FERT, B MOl R A 22 R 5 R PP s i =, AW 22 A
FLRETI S, LA B R REIR S MR E s ie %, B AT 2100425 2. 7 HUMOl R 2 MRl B e 280 2R F oy
[l AHT L, BEAT 210037; 3 VLIRS B A IR S BE0E TR, A AKS HR AR IR 45 5 B m S =, V175
AU R F D BHIEAL P R QR hty, BT 210014)

i Z= AL TS B Ao AR B P AT FUR 3 R R B
ﬁﬁi%—%”‘éﬂ’\ﬁ’af‘%ﬁzﬁiﬁ&ﬁ%, TS SR & ALK
B WA R A KR IR M AR A R A AT AUR M E MK
%#%%Jmﬂﬂiﬁﬁi YRR ERRKAZRLT %, k%
AR AL IZAFFNTIN %, LA B AR A BT F73.2%,
HPLC AT £ AR R BT AZ AT 6945 AR & LR RRTF 4%
Fotf A TR s XR DG ABA A RUR R B TR A A R,
X AG A Y F L ROV AR, S E IR K AR ALK
T, AU L F TR, B B4 ) B 5% Bt AE BT 9

=
= KA. BRHEFEB00 KWh/Sht, Ak SR A SRR A
ERMLE, TEMEHRERIHFREA 4R AT (2.1 N-m/8). Aak A% 2(1.67 KPa-m’/8)fedR B 45 %k

BRIV F R TR SELTIA

4SS, TST27 .1, TST43%.15; TQ35
SCERARASAD: A ¥ e X1
TEHS, 1007—9211(2022)20—0015—07

O BEEWE: /TR AR A= de XALH KA A RAF A A5 AT 5] &K A F A 2R 3 XA H A AR L = 5 414]7 [CX(19)2003]; B R
AARAF RS EXOR AR KM AR B LR aAL (31890771)
BIVER: $E9, 5, HESFLR, FFL 7 @A F H ik KB AR LW RAF R A, E—mail: hsm@icifp.cn,
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(12.87N-m/B) ; Yo A B 4 AR K BERLIZ 5, HIBAR B 72 B
PEAROYIR K, JRE R BTk AR AL E U ST VA 9,600 kWh,
TR ASERAT; SRAE; RE; AR, PUREE,
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Abstract: The degradation and dissolution behavior of the
main chemical components of the N-source high-temperature
fermentation of straw urea and ammonium sulfite was compared,
and the energy-saving properties of the coupling high-density disc
milling mechanical dissociation and the strength performance
of the pulp was discussed. The rice straw underwent high-
temperature fermentation of Streptomyces rochei of two N sources
for 7 days, and the material yield decreased to a large extent.
The yield of materials treated with urea as N source was 71.1%,
and the yield of materials treated with ammonium sulfite as N
source was 73.2%. HPLC analysis showed that the yield loss of
the material in the fermentation process was mainly derived from
the degradation and dissolution of hemicellulose and cellulose;
XRD analysis showed that the fermentation of urea N source did
not constitute substantial damage to the crystallization zone of
straw cellulose for 7 days. Coupling mechanical pulping with
urea as N-source fermentation not only has a significant energy-
saving effect, but also enables the preparation of pulp with good
strength performance. At 800 kWh/t at the consumption of the
pulp, the tensile index (29.1 N-m/g), the breakage resistance index
(1.67 kPa-m*/g) and the ring pressure index (12.87 N-m/g) of the
pulp prepared by the N-source fermentation treatment of urea as
the N source were higher. To produce pulp with the same strength
performance, the energy consumption of tons of pulp in urea
fermentation treatment can save at least 600kWh.

Key words: rice straw; high-temperature fermentation; mechanical

defiberation; pulp performance

biti & | 5 4 h0 2K 1 E [ A R A it QBRI Sk e, 1
UCAT I 2T 4 JEURHE At B 13K 300005 ~ 5000577, 3%
E R ANEW R A 4910t mFFH T & AR IR
FHFR A A IS, e VP 75 T I BRAR 38 £F 4, A (U
AT b 27 2 JFORHIE I ik 11, 38 AR R JH A A L RS FF, 1M
s e o T W 0 75 G T 8™, ) PR A 0y 1 37 o g T R 4l
ey S S A LRSS A I G 3, LR —EA
FHAN RO . AE W EF B W TR R
B, AR R E o BB AR B (ki dg) siff A+
FAR B I T £F 2 B M Fnoe B g k) (BULAREA I .

S B AL B AT R AR AR R 0 A 7 Ak o & LR
TR E J5 S £ 4 1 H R 55, R4 WL )3 T B 4R o5
YOI LT 2K B R 21 Ta) 45 4 00, 38 mT A1 8% 45 it o e

16 | P&
43552088 20224E108

BT o £ A4 2 R SRl A0 TR R R e T AT
SRRERE, TR ARROR B VERE" s 7 4 N U W Al T
R b IR A AT R Z0OR O BT 4 352 65 A XY 202 e Skt v
(RS U (B TE VR N B 2R 51 1 8 TR RS e A
THEEFTHEN TR, PR RRRE IR S T A&
Pyl SR 2SR, A AEAC BRI | R ISR P R AR AL &b
PR A A i S ) R AR AR A S T A R R 1
G Teid A i 22 A K s B (it A IR A RE
ReE R QRIERINALLL) , DARPERE LT 2 3555
WKL A R R B A R RS S
PR, LR — R LR AT SRR I, oIk
ARRFIERLTRZF, PLT R, 4 B
REHR . A3 A 2T e A LA R Rk
U, FEfgmiok b & YRR RAR R E SR 2. FIH
2T 2 SMNET A SR T SR AT W A B S T AR T R B
S P AR A i B, 88 1o 7 T e PR T AN A PR i D £ 2
PrkEHATIR AN AL B, 527 2 35 B0 M i $2 T al
BRAC A 2T S A 28 AL, T 2 AR LG f% 25 REE T Bl st
URIR SR PEVERE . 22 MR BETE B 28 DO RS FT P R RE 5 JF:
RE L3R 78 o P O AR i, T LI TR I A T P 42
FHI50 CLA LM, WG Pk i THERE" T, A A
VEAEM LB A A TUAL B B 771 o 4 ) PR B 25 T Y v T
P ot R A TR M R CEL, Bl AnC/NEE 425 111, %
DA NGRR3R T Fe b S NTT R BTN, AR %
R —Fh R A R, [t Bl O R SR A AR
SR . AT FE bl bR SRR BRI B P ol S0 e B A AT
Bk &, o BT R SERS AT AL 2 0 B i tH AT oA, R
Xt LA A 25 REHE e 400 5 BE PERE RS2 IR, Sh W) BE 5
TR AR IR 2 %,

1 =i
L1 JRRRNEE

® BENEIENFERS

HFopE ef4E Klasson K FRIAAR Ko/ EAHR FEKEEH
/% FB/ % BRE/ T BE/% % /% /%

38.12  22.77 12.86 4.81 8.33 5.36 1.86




JEoRE: TR AIL A A MR T (TR EA L&D ,
W3 OB A sy Bratl (FE s 4 B AL Bk A PR 2
Al) o BERP R BT VT S A O B B AR i, S Z IR
BT By

AP SE (MB0.02 m?, ¥
Messmer) ; frifE b fif &% (%#3000r/min, B F|
PTI) ; 2AZHKRENL (ZB-WLQ, HMALFEF
fEHEARBBR T s AEENE (DRK107, AR5
Tl g AR AT s FRERENE (DRKI113, 1]
FRiER s B A RA ) 5 w80 G (EE%
HERFHE AR, Agilent 1260T%) 456 B it

ALt pr i L2 A IR TTAE A &, RS T6) 5 D g
(SX2—-8—10N, LifF—{ERHEZAMRAF]) .
1.2 WHRERABTAEMER

R RGN h2~3 cmKH A, 2okt Bt
% (12 hlk k) J&, fE105 CYRZ10 min® R4 Hl, 7E T
RO PR AT IK 5 Z55% , 50 B P IR 1127 11l 751«
JRZ (Urea, Ur) FIEREER #% (Ammonium sulfite,
As), IMASE#IBC/NEL2S 13, L4555k
Ur. Fur. AsfliFas (JL%2) , HhFur, Fas® IR &
B (AR & BE) T2, o330 gL MRS RE (R
1%) , R EERHERIE B THESS CLLE (41R) BREA
65 ClHiLA GER) , I E60~70 CKEE, H2KH
BHK s Ur (RZJRGACE) FiAs QIE TR B IR A0 L)
5y BIAFur fFnFasiyxt AL, ARl 6 5, AH I AAH
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m, KESETFEIL e, 7% (v) HRAKX W (1) Fis:

yv=(m-g)/3%x100%
1.4 {LZE9H

gHgE PasEER. KRERHEERRHE
AEdRsLe = (NREL) #2HHK lasson ARFUEMN &1k
Y3 (NREL/TP-510-42618) {740 #r2", H
3.00+0.01 m LI &4 B T2% IR E30+£3 C Tk
F300.0+10.0 mgit#t (20~80H) 60+5 min, )5
fIA84.00£0.04 m LA KB R MBR IR E4%, £
121 CHRiR1 h)g, FAG3BRs ik -1d 08, i 38 )5 it
e A AR (i (L (HPLC) 4y Brif bl &5 &, I shH ik &
250.6 mol/min, H:lE 455 C, 142 Leg it
s (2) #n (3) Frons BRISEARRERE I L E T
fE205 nmllE EiHRWOCERR], ik (4) B, &
PRIEVEGR G KRS, THRBRATERITE S &, mas (5)
ik, RKIRESRABRIBARTENBABTARKRELZ
F,

LFofE =R A MR E (g/L) x87x0.9)/(¥ykti

£ x1000)x100% (2)
H o F =R RHEIRE (g/L) x87x0.88)/ (ki &
x1000)x100% (3)
i T A o 3 = (WO B > i B 5 B < 87) / (g b ot e
x110x1000)*x100% 4)
A A R Z=(m,—m,)/ P kHR & x100% (5)

A m—105CH%#E T8, m,—575 Cik & FI&

[R5 22 i BR BN R ER B2 . & B 1sORHFN 23 (9 % H] HE,
WEHSE TR G, BB A AL b 7k 8e 5 &k R Pege R RARBMERRTEmA K (6)
SRR, TR SRR AE FiR:
BEA . ERFAL B IR AE K R K& ik 21 BE ML 20 31l R=[1-(xxy)/x,]x100% (6)
VA VY F 5E RE T A X FE FF F 47 M 2 %7 BERAEEE
' NEF IR, BRI
B VY Fob AN [R] 5% R ) 3Rk Eié}‘i{i% o e wHE EE ERLE
FE20%~30%, Bkl ng Rbr iR | m e k&% sC A/
B (CSF) f/£100 m L, 200 m L, Ur f&%3kg (100% ) , 63.12g R % 60  60~70 6
300 mLF1400 mL A, Fur f%3kg (100%T ) , InARE63.12g, #&#l 60  60~70 6
1.3 8% C:NLk25:1, 30g £ M) IRt
= ‘ As  FAti3kg (100%FJ) , 155.24g(NH,),50,-H,0 60  60~70
PR 2T AR ZE R Fas faiiskg (100% &), 155.24g (NH,),50,- 60  60~70

Ja s KPR BRRIE Y UG FRE L

H.0, FEHIC: NEL2S 1 1, 30g2% HIF A A
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N, R—44EF CRerge R, RE) Bk,
%,

xRS CRagEE, ARE) &8, %;

x— AT AE R 4 R CRerdER. KE)
&8, %;

y—AE AL FE R AR R, %,
1.5 ZRTTHb

WHEFEEMessmeraAalEAZIH % (HH
0.02 m?) M Tappi T205 sp—06kRHEDHITF 4L
T, BT RAMCEB IR & H A QKIER RS, &K
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Calculation of Steam Output of Alkali Recovery Boiler and Analysis
of Its Influencing Factors

©® Chen Wenyong, Xu Xueting (China CEC Engineering Corporation, Changsha 410114, Hunan, China)
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Abstract: The steam output of the recovery boiler and the thermal
efficiency of the boiler have a great influence on the energy
efficiency and heat balance of the paper mill. Based on the analysis
of basic parameters such as black liquor elements, calorific value,
and concentration in the furnace, this paper calculates the total
input and output heat, and then calculates the steam production
and thermal efficiency of the alkali recovery boiler. Finally, a
typical domestic 2,200 tds/d alkali recovery boiler is taken as an
example for systematic analysis.
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MVR Pre-concentration Method of CMP Effluent and Thermodynamics

Energy Consumption Calculation

© Xu Xueting, Chen Wenyong

(China CEC Engineering Corporation, Changsha 410114, Hunan, China)

EHRERBRMVRZLTRYE
REFHRNDFRIEFHETE

© RS HXH

(FEZ T KD TREAER AR, K7 410114)

#wEEF Xt
TZIRN. SENERPRITRRE
BIRTHAB Ik,

At

B OZE LE, BARMEMEEARKS, MR
R IR AR R IR R, b TR A R R
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T, KXLHETHAMEMVREL XK I ERAZ, 5K
TR FEBIMVR AL R RN AL AT T A,

FERIE] ALK Bk, TRRYE; R, Bedeit A

Abstract: In recent years, the construction projects of chemical
mechanical pulp (CMP) in China have gradually increased,
and the treatment of effluent has become a new problem. Since
the concentration of dilute black liquor is only 1.5%~2%, the
method of MVR mechanical vapor re-concentration is feasible.
This paper describes the basic process of MVR evaporation, and
calculates the power consumption of MVR evaporation based on
thermodynamic model.

Key words: CMP; black liquid; pre-concentration; thermo-

dynamics; energy consumption calculation
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Analysis on Influencing Factors of Printability for Decorative Base Paper

© Chen Xiaoyan*, Wang Jinxia, Xue Bin, Jia Wenhui
[Sunshine Oji (shouguang) Speciaty Paper Co. , Ltd., Weifang 262700, Shandong, China]
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BT EGER3E N

FHETA: IR FPAEENE; OSD; RATBLIL; MK
HAR; EAFLT

Abstract: The way to improve printability of decorative
base paper was introduced from perspective of pulp ratio,
felt parameter and papermaking property. Results showed

that the printability can be optimized by improving the

uniformity, smoothness, water absorption and thickness

g ot of sheet. Thus, pulp with good beating property and high
Friese %t . o . )
o thickness, as well as press felt with high flocking quantity
(=] = S+ A, =1 N
TR HATTE: KRR RFL. on the face are good for printability.
Key words: decorative base paper; printability; OSD; pulp
R4S, 157616 ratio; papermaking index; press felt
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A Study on the Components and Pulping Characteristics of Caragana

Korshinskii

© Xue Bin, Lyu Zhaogang, Liu Yanchao

(Shandong Xianhua New Materials Technology Co., Ltd., Weifang 262400, Shandong, China)
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il Z WRTHFERA L RAFEABRMMEEFI KL
AT SR AR R ENFh, BREAN, ERANGHEEL S
Fatffprbit (KA. LA, KITIL) HETHA, K, =288
AR TR RN, AFIRFIRAAZT, Hit s a4
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AL R Su T 3 2  NRAEARE——EF70.10%, FLKA53
27.15 N-m/8 ANREL2.46 cm® /g . 3 R4S 47,23 N-m/g,
KHEIR): AT S U St ApIEbat

Abstract: The fiber characteristics of Caragana Korshinskii
and effect of different pulping process on the fiber qualities of
Caragana Korshinskii were studied. The results showed that
although the cellulose content and fiber properties (length, width,
length-to-width ratio) of Caragana Korshinskii were lower than
both poplar and Eucalyptus, Caragana Korshinskii still has good
value in pulping and papermaking. In the actual pulping process,
the fiber dispersed reasonably and the fiber morphology was
improved after screening. After pulping, the Caragana Korshinskii
CMP can meet the quality standard in the market and the
whiteness, tensile index, density index and ring strength index of
the Caragana Korshinskii CMP were 70.10%, 27.15N-m/g, 2.46cm’/
g, and 7.23 N'-m/g.

Key words: Caragana Korshinskii; CMP; fiber characteristics;

physical property
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Abstract: Pressure screen is an important equipment in the
paper machine, but limited to its special structure, it is very hard
to monitor the bearing and do the fault diagnosis. Facing this
problem, a method was described to diagnose the bearing fault via
the screen frame. Using this method, the writer diagnoses the fault
of screen bearing accurately more than once, providing a good
method to solve this problem.

Key words: paper machine; pressure screen; bearing; linear
vibration; fault diagnosis; frame
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The Application of Dry Mist Dust Suppression in the Wood Chip}¥and|
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Abstract: The dust types and corresponding dust suppression
methods in chip yard were introduced. And the layout
characteristics and the structure of wind fence as well as
influencing factors of dust suppression effects were discussed in
detail.

Key words: wood chip yard; dust; wind fence; dry mist dust

suppression
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Application of Chemical Washing in Odor Control of Waste Paper-Based
Papermaking
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Abstract: With the growth of the national economy and the
improvement of living standards, people have higher requirements

for high quality of life, and good ecological environment

has become the focus of attention. As one of the traditional

industries, waste paper-based papermaking is a key concern for

the discharge and treatment of waste water, waste gas and solid

X'EE ﬁﬂi waste. Combined with the production practice of using chemical
INEIIMRERERE, TIRF, BMBINMR washing method to control odor in waste paper and papermaking
TELT. enterprises, the source of odor gas was analyzed, and treatment

measures were proposed, and the application of chemical washing

method was discussed.
I:Flﬁﬁ%-f_,—' X793, TS79

XEktRAERD: B

TEHS. 1007-9211(2022)20—0049—03

Key words: waste paper-based papermaking; chemical washing

method; malodorous pollutants; peculiar smell
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Structure and Performance of A Wet Paper Edge Stabilizer in the Wire Section
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(Henan Dazhi Papermaking Equipment and Engineering Co., Ltd., Wuzhi 454950, Henan, China)
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An Explanation on the New National Standard of GB/T40276 “Soft Towel”

© Chen Yang", Wu Bowei®, Hao Jingbiao'

(1.North Bell Cosmetics Co., Ltd., ZhongShan 528427, Guangdong, China;
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Abstract: This paper summarized the purpose and significance of
the revision of the new national standard of GB/T 40276-2021 “Soft
Towel”, summarized the requirements of various indicators in the
new standard and the test methods cited, and explained the test
significance of each item in the new standard, so as to facilitate
manufacturers and consumers have a better understanding of the
characteristics and requirements of soft towel products.

Key words: soft towel; standard; project index; fiber
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BARER-

TH 2R W M B AR S PR R, FE10 CBRFUE A X 28 1 %A A RAE T R R = 8 5 A0 Bk T g
AL il 0, R, A6 A4 JRUORHBC 5 PR BRI IR 12.5~13.5 g/m?, Higll~12 g/m?, Tiis13~14 g/m?,
LB, AR TR TR E NS A R E N TR R R 5 B 418.5~19.5 g/m”,

T 305 B 72 o i R 42 P RE O 200CR &
FET IR iR R BB TR AL A8 7] TR
FL. AEMIREL. PikFl PVA CMC, {E#E#I, U PMI IBS 350 r:Owa& *ERB S e
RIS, BB B NaOH , fET g g kP i i dh 4

=1 LG SXEEHIS BT

EHE/g-m” EE (k) 37 39 38 38

+. JEVRFL ARSI, 4B, PSR, IEEE L Y B / / 228 228
M), TIRRFL, PVA, CMC, 4ektil K NaOH, B (BRI ) 2426 26 26
, R . o Wel & /g m? 4.0 6.0 5.1 5.1
B, 16 E UL R AR T4 T e, e e e
PRI T k9 <10% , FERE 06 T, 8048 BAi/g m? 1PEE TG 12.5 13.5 14.3  14.2
JE HVEE AH0~50 KN/m, fE&)E ¥ T Fd, £ 2P IE W % 11.0  12.0 11.6 11.5
N e . 3E L 18.5 19.5 18.6  18.5
AL RO DTG H0~50 kN/m, T T )% FEEESR 130 140 134 13
W, AR kR HIE<10% TG E N . fickk /% T2 NBKP 17 23 21 21
TZIRAT AT A e T 2 i 425 ~40 g /m”, LBKP 7 83 7 7
N _ > o e B B B NBKP 0 0 0 0
EREHA100~270 g/m’, & MRV B LBKp o 0 S S
10~35 g/m’, H:hii B k& Ah4~6 g/m’, K2 BCTMP 55 95 64 64
el & A3 ~5 g/m?, eI 5 35 31 31
FEE NBKP 12 18 12 12

LR E RSB NBKPRIH & A LBKP &8s o8 o8
17%~23%, LBKPHIH & A 77%~83%, i ZE it W@ /ml NBKP 141 300 340 320 320

B R B BE 260 ~300 CSF, ¥5BELBKPHY LBKP 141 370 410 400 400
., 244 370 410 390 400

=2200~100 =W Te =50/ 350 J o
A0 =10%, AR 5% ~35%, i B KEBELBKP 3741 160 200 170 170
230~270 CSF, BCTMPH & 455%~95%, & Bgk 14l 230 270 260 260
T 3% 5 Wi 85 B 4320 ~380 CSF, 24 230 270 260 260
: )8k & 230 270 240 244

{ s HY = A ok 3 =
ZikAE REER P NBKPRH & NI 0 380 380 390
M12%~18%, LBKPHRIFH & H82% ~88%, JiK =N A 210 250 235 240

BRI B B H210~250 CSF, NBKP L T# R /kg -t PAC HE 0 15 17 17

. . W T HE 0 30 20 20
Y B B 4H300~340 CSF, LBKP i & KE 0 10 8.0 8.0

JE4370~410 CSF, ¥BELBKP Y & & 4 BySA 5B 0.25 0.35  0.25  0.25
160~200 CSF, #i4CaY il & & 4230~270 CSF, KB 0.25  0.35  0.25  0.25

ik B0 8.0 3.0 3.0
P& sy S8 S 15 15 15

NTBERILE

Sl e X T e EE 0 8 10 10
;L..._ e B K T o 12.7  12.5
""a_% o HOEF HE 120 160 60 60
EY EA/KN-m! 15 45 45 45
— g/ C 160 200 180 155
e i N | BEK  HEH/KN-m 10 30 15 15
AT T JERE/C 130 170 160 160
20 0 20 EMLEH/KN-m™ 1% 750 750
B ARE/C 2% 750 750
B3 REFMME-WBLBEENTLE 3t 20 20
64 | PR

43552088 20224E108



ZiATARPES BT s &R H0~30 kg /t,
JiE BT 585 & 2h0~20 kg /t, & EPACHIH & A
0~20 kg/t, ‘GEBEFIIHEHS0.1~0.4 kg/t,
JiE BB IR 40.1~0.3 kg/t, SEEIRK
PR H0~8 kg/t, LEMHE FIEm R
0~20 kg/t, Ji& EFHETIeh I & AH0~15 kg /t,
GEASAHEH0~1.8 kg/t,

PATF 38 3 52 0 51 40 % IR 2 5 A T2/ %
i R HEA T U0 -

Sy PR BE GORHEL T R R L, IR LA R AT
A R & IS B ]

92 e 15 - 4% IR A R R 4R RS 5 b, 4
NBK P/ 85 B 4320 CSF, LBK P W £H It 55 B
¥°5400 CSF, ¥5BELBKPHY B B 4170 CSF,
496 1Y 5 ZH. T B R ¥ /260 CST, 1 2 i K 46
B & B k244 CSF, 5205 Wik & B h
390 CSF, JiK B 4 M 5 H240 CSF; &
B R i 25 & oh20 kg /t, S EPACH
17 kg/t, HEBEHH0.25 kg /t, K E T 5857
#438.0 kg/t, IKEBEHIH0.25 kg/t, ‘HEREA
B Hh3.0 kg/t, SEAEFEH ALS kg/t, IKE

®2 LheflERSERRDRE S

» i 5 » K Jita 5] T

BRHE pmyy, RS R/ %
%+ 0 T+ 24
GCC 65 0 GCC 95 76
GCC 70 100
GCC 95 0
THilF (B mEL 0.06 i (Il 0.1
i) Al)
WAF (FIEEE  0.06 WA T (PRI IR B 0.15
%) %)
sygl (BRI 0 sygl (BRI 0.1
HeAd) HeA)
kL 8 misEl (13C) 0
g EL 5 W EFL (10C) 11.5
Pik#l (PAPUZ) 0.1 Bik#Hl (PAPU) 0.3
PVA 0.15 PVA 0.28
CMC 0.3 CMC 0.22
i (EIEMRES) 0.10 i (R IEERES)  0.20
VY ik s 3 9 551 0.26 Y ik T 18 1 51 0.34
Yokt 0.01 gokt 0.02
NaOH 0.06 NaOH 0.17
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‘BARER

PHES FiE# A10 kg /t, .GRIORIA60 kg /t, MY

WhRIER A12.7 kg /t, MR E 445 kN/m,

®3  XFEEfH) Sl Ak mad e

X EL ALt P i S 51t P
.. IGTHE b K&N = IGTHE JF K&N
PR s g /% 1/% LIRS FE/% 18/ %
EE =17 50+5 7+2 JE >1.7 5045 7+2
Dayl# 4.0 51 5 Dayls® 3.7 51.0 6.4
H 35 50 5 B 3.5 517 5.0
Fo3.0 50 6 3.6 511 5.5
Day2f 3.4 48 6 Dayle®® 3.7 51.2 6.1
H 3.5 49 6 A 3.3 515 5.9
3.0 50 6 3.9 517 5.4
Day3% 3.3 51 6 Dayl7® 3.9 50.7 5.3
B 37 515 [{ 3.6 50.2 5.3
fo32 0 515 3.8 501 5.0
Day4 3.7 51 6 Dayl8®% 3.2 52.0 5.3
B3 517 [ 3.6 50.1 6.7
Day5#% 3.9 53 6 3.8 507 5.0
Day6f 4.0 52 6 Dayl9® 3.4 49.2 5.3
B 3.0 51 6 [H 3.9 47.9 6.2
Day7¢ 3.8 50 6 3.6 48.9 5.5
B 3.1 48 6 Day20®& 3.6 50.0 5.0
3.3 48 6 Day2lZ 3.8 50.1 5.5
Day8#% 4.0 50 5 [ 3.2 49.7 5.1
o3l 49 s 3.3 48.0 5.3
Day9% 3.7 48 5 Day22f& 3.9 50.3 5.2
H 2.9 49 6 Day24 3.8 479 6.2
3.6 48 6 [H 3.8 49.0 6.2
Dayl0fZ 3.9 48 6 3.6 49.0 5.7
H 3.1 48 5 Day25% 4.0 49.1 6.8
DayllfZ 3.8 51 5 Day26& 4.0 50.6 6.5
B 31 515 B 3.7 50.5 6.2
B33 52 s 3.6 50.9 6.5
Dayl2 3.4 51 5 Day27% 3.9 50.4 6.0
H 28 51 5 3.1 507 6.0
W35 52 5 Day28% 3.7 50.6 6.7
Dayl3fd 3.4 53 6 {31 49.7 6.2
Dayl4fg 3.2 50 5 3.9 489 6.1
H 3.4 50 5 Day29k 3.5 48.8 6.0
[ 3.6 48.6 7.9
3.8 479 7.5
Day30# 3.6 49.5 7.0
{31 50.2 7.5
3.9 497 6.7
Day3IfZ 3.9 49.0 6.9
[ 3.6 50.0 6.6
3.6 49.7 6.5
Ty 3.4 502 5.7 P 3.6 49.4 6.0
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I 155 C, BRENE k15 kKN/m, 5 E
160 C, —H., M =HEMHE 155314750 KN/
m, 750 kN/m#120 kN/m; [ EHNBKP5LBKP
AIBC kL5 9 421%F179%, £ EHNBKP, LBKP,
BCTMPHIHACHIBLLL 53 HIAH0. 5% . 64% ., 31%,
Ji& B NBKPFILBKPRIBCEL 43 3412 % F188 % 5
R EEA38 g/m?, HEEEH228 g/m’, KE
SEE 426 g/m?, IEH IR & 5.1 g/m?, i
R h4.3 g/m?, IR I Pk iR AT & 14,2 g/m?,
EE R Gm R A5 g/m?, ikiRfE A
18.5 g/m*, 1E i iR AIAT & 413.5 g/m’,

A% (L) SERARNLZ (MFf) £
Kot bb L1,

AL (HE]) F T ik EORHS 1 ik R

R4 KB ERRE

251 H I =i HPE
JREC i EE#E k% Dayl 10 2 2
Day?2 3 4 3
Day3 4 10 3
Day4 2 (=20 =
Day5 4 10 =41
1 4.6
A& WA EE R kg Day6 10 2 10
Day7 8 4 2
Day8 10 10 10
Day9 10 10 10
Dayl0 10 10 10
Dayll 10 (=20 =
Dayl2 10 8 6
Dayl3 10 6 10
Dayl4 6 10 10
Dayl5 8 10 10
Daylé6 8 10 8
Dayl7 8 10 10
Dayl8 8 10 10
Day19 10 10 10
Day20 10 10 10
Day21 10 10 10
Day22 10 6 6
Day23 10 10 6
Day24 10 &L 0L
Day25 = 10 10
Day26 6 8 10
Day27 6 (=20 =
T 8.8
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A EC 5 etk W2,

EATED, BREHPRLFEIO0%H
GCC70, 0.06%HI{H R, 0.06% A A2 7,
8% I TR FL, S% AT, 0.1% 1Lk
#FI(PAPU%), 0.15%MIPVA, 0.3%HCMC, 0
0% IEFE T, 0.26% VY R 34 = 71, 0.01%
B4k, 0.06%HINaOH,

R R AFE24% 1% 1+, 76%HIGCCIS,
0.1% IR, 0.15%MIH AR, 0.1% 195
#il, 11.5%M)7<Tg<12 CHIEEEFL, 0.3%HIH0
7kFl, 0.28%PVA, 0.22%JCMC, 0.2%H{E
{7, 0.34% R MU RE R3S 9751, 0.02%HI 49k I
0.17%HINaOH,

1B B S it i Ot P f3i1) 55 S5 e S (55 5 03] ) B ot 1)
PERE L Z3,

MFR3HA L, IGT R ARiEs 70.2 m/s,
INERE R VE B >1.7 m /s, 15 W] 5% B Pk Ae A AR
Fho BN, JEEEREBE T RET0.3%, NERE TG H
50+5%, TCHARA I, K&NWE B AERERE H1T0.3%,
N AR T+ 2%, TCH AR (L,

Bl A T2 A 7 il A5 B B 4l ak, ik T
— IR e (1) R A R8T — &2
5cmx20 cmY4E 5%, Rz A ST 1 5 AL
FERYIE T AR Al CRFFACER DGR TR — % (2) 1
Y4 b E R CHIgIIRE), Hih A KL
MR AR PR T B 452, W 52 10 o5 HH B0 o B0 ) R 4
TRBL, RBSCRE R U WA T B 2 M RE R AR s (3) MASPr
AP G OUR G, TR e 7 - 2 i BE 458 ik $ k4.6
W, ALl A% O B b T B 488 o B 48 . 8k, LAk
IR 28 B R A R4,

HIERT I, A5 2 280E T T Bt F T 28 e 4k
A8, MM FEAR T 7 (8 T UFERI T i ok A A HY B
YEIR I

AR (1) ik 92 K UL g R 5 1 54
W, ARG R T ARk B R A 41 48k 2R i R
82 (2) ok FBEICRFLI B B ALIR B, 2T TR &
AIEE & R, e T B ERE .

(A LHE A ARG, B ERAL)



i & el #

BAFHE—T MU kS SERNEK
AR, BN TFEIRFEKEBF LK
e B

AHR (Voith 4 .&) OHISH, #a& {7 %e & Al 2k
BT HEAIONQ FormingSens/k &AG Mg, #k—
B Ti% 1A BB F iy . RSP RN A4 1tk
8, SLILT R TRk R 1 S I ) i, AR B AT LA
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