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ABSTRACT

The bamboo fiber is a kind of new green environmental friendly textile fiber, it has
good wearing performance and natural anti-bacterial property, it is of widespread
application prospect.

There are two kinds of bamboo fibers, one is natural bamboo fiber, and the other is
regenerated bamboo fiber.This article introduced how to produce this two kinds of
bamboo fibers, compared morphological structure, supermolecular structure, chemical
group, thermal property. These two kinds of bamboo fibers had similar chemical
group. The structure of natural bamboo fiber and regenerated bamboo fiber were
cellulose I and Il ,respectively. The thermal stability of natural bamboo fiber were
better than regenerated bamboo fiber.

This paper focused on the structure and property of the anti-bacterial component,
Conjectured that anthraquinone with @ and B phenolic hydroxyl group was
responsible for anti-bacterial function. It was an orange crystal substance. It could
dissolve in boiling water, acetone, acetic ester, ethanol, methanol, but could not
dissolve in ethylether, chloroform, tetrachloromethane. It had a biggish solubility in
strong alkali than the weak one.

Mainly studied the influence of various chemicals like NaOH, H,0, H2SO4, NaCl,
Na,CO3, Na,S0; » common used dyes on anti-bacterial properties of bamboo fiber.
And it showed that the anti-bacterial rate of natural bamboo fiber was above 75%
after treated with dilute acid under room temperature condition, it was between
55%~85% under different alkali treatment conditions. The influence of alkali and acid
was smaller on regenerated bamboo fiber than on natural bamboo fiber, the
anti-bacterial rate of regenerated bamboo fiber was above 70% after alkali and acid
treatment. The anti-bacterial rate of two kinds of fibers could be up to 60% after
treated with oxidizing agents, reducing agents, salts, surfactants used in the dyeing
and finishing process. The influence of direct dyes was larger than reactive dyes on
these two fibers, so we can use common reactive dyes to dye natural bamboo fiber
and regenerated bamboo fiber under common dyeing conditions.

Blended with other fiber like cotton, polyester fiber, silk and ramie was also

researched in this paper. The anti-bacterial rate decreased as the bamboo fiber content



decreased.
Key words: bamboo fiber; regenerated bamboo fiber; anti-bacterial properties; dyeing

and finishing process
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Wi BURH, FIRRRTAEZ EOREH, ERTSHLMI.

16



BT TGS HAMERNEE

a PrEA 4 mSEME (500045) b PR mSEME (250015 )
B4-2 1% ESEME

4.3 BoFHSH

2
]
2
- HWEHE
A R
10 15 20 25 a0 as 40 45
20 ()
BEd-3 TRES 5T RAEX-HEHTEE
5 10 15 20 25 30 35 40

26 )

B 4-4 W% X5 ATHE

17



PNE RS AR RIE

P RFHERIF IR (nE4-3) K20/ E (16.5° 23.5° 334°) 5K
HEAFIEATAIME (INE4-4) HERH20MBAE (15.1°, 23.6° 33.7°) MR, X
WA A 4 4 SRR F SR A4 REE . S T HIRT RA4M T2k
BMERBMARNELERRYE. TRARMFEGNEN20H0E (10°. 204°,
21.8°) SRR HEBINTHZIMFE (12.3°, 20.2°, 21.8°) Pliaiidxi 920
F 0 B LR IEY, RAE R T AR RN RIESH.

TR AE S RA MR ERTS e CBE4-3) , BRI RABHNRENTS
BT RA R ERE, RPITRAENESRE P RERTRAENK, TER
EAENRAEEFIRPRAAAEWRBET &R0, WAERSITFLILAS
LB S ERTE AR SE, BB LB MIT R A RS B TIRA %

4. 4 LISNEE S

WRIEA A GVLL S Rl B T AFE Tt A R A R R R M B . i E4-5
WCAEH, ITIREFYE. PR EMAA ol B r R e p i R AMEL RHTIR
FEMIRAERR TAERAE, KEERMESEHAR.

4000 3500 3000 2500 2000 1500 1000 500
1

1.1 TS ] e, | — ] [

WRAE

i W " 25

10
a9 ’
08|
07
06|

T(%)

05
04
03
02§

01 F

0.0

{ em™)
H4-5 TEAESHEABIIIEILE
Bl4-513400cm ™’ fiHAE (PR 4E3406.46 cm™t. Pr ¥ F43439.80em™!) EW
SR FIROBURE A S R -OHBE A R IR SNBIL BT 5 2R, R4 4 4T 4 IR IR i

2900cm ™! BiHE (AT 4E2901.94 cm™) . 1 E 4289331 cm™!) IR
&5 F — CHA MR 48 R 5 R WL

18



BE s b R R GE

1640cm ™! BHiE (TREF4E1641.33em™ . ¥ 4E1643.51cm™ ") HIBR A
A RBRRRTB. BTRA S RANRECGRTHRA 4, SO RAERAKIER
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BOKYBEED, KFTRESETROBETER. XEX-HEATHERIMTER—
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FhEIF-LAAREERNLERS, MTAXEYREAEOMILIETRTE
FTEME, RIETHEVWRGASEGEARRRS T L. ZREMESNE IR
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BT R AR MM R — 2, TRAERXBYETEML, AEMER
ERF, MIEXTRAEF BRI BB A, T ERRYT FOREN
BIRREENREY . TITRIERELL-RIOAEMITAN, TR
FHEIBUE Y RE — € RIBIE.

5. 2 HLE AL S IR BB 5K 43 4T

ARBATEEFTHER T, EREAROFHEFERITRAENITRES 4. &
FHEECA 1: 50 (IR KZBEPRH 24h, HEBRUE I TEEIAEMNK, FRER:
TRAGMNEEA R TR, H93.6%%%E 56.6%, MITRAEMEETLH DRI,
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BEANKEMMIER LR EMMEYE, Ut —-SaERLEYNSH.



BHE HAEES TR

i 53 EMEXBELEH

%49, 10~EMEE EENRKN, dTHA C = 0 MLERERELHR, &
1675cm™ HHB—4~ C = 0 HEBlE. L5FF EFIA « —ByREN, o %
25 C=0 44, H4A AN BRIE, 5 —WEHE &5 0 REE EL
Tl o —BRENHENLEX C=0 RILAIEEILE 5-1.

%51 B o —MIBEEAKBNER C =0 Tl mP

o —MREMHE C = O 4R K7 /cm

XRE 1653~1678
1 1645~1675, 1621~18

21, 5-ZREH1, 5— 2B 1608~1645
2 (1, $—=8K) 1661~1678, 1616~14

3 1592~1616

4 1572~1592

AT T R AP HREYRR — A EH N « —BRENERLEY.
R (anthraquinone) R EH WA 5-3 FrELBELERMHLEYNET, 1. 4 5.
8 frfafr, 2.3, 6.7 KB EMUEVESHLESHT, WERKT
(anthraglycosides). BERALEWERRAYFUHENERNERTWEAFE,
WML S BERN 1/10~1/3, 245 AMAHEHEY. ARERAHETR
BAZFEMEYEYE, EENRBUEHREEM. ERELSYREANARTS
HREER. ERRERE. —ER%L —EREM, BRERRERGEENE
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¥, FCrEFHUEIEE 2SI MEE R ENRE P E R AR RS, IRREANR
EREERNEL,. BE. IRE, MHEARAERNERM.
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a) MR
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BRYE: ERAESSHETTR. #K, EREPHERELESREMEDR,
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FERUYMHE REIBE L -

5.3 ME K7 HITE R 53 H
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5.3.2 FRIAHATIDRMBEREY
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PEALBR. WM. ZRZEFSHEVERTRIB 24h, REFEIKTE BHMWEE.
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g F 5
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HEHEHENTRE, HhEKZMEREMEE TR 55%E40. RUATRE
BHGRERITENAETZEE. 807, NEARFFEIEN, TETRERS
HTHN. ZRZB. K2, FREEHN, MEXNHELENT, £F
BATKZBYHBERERK, 2RZERZ, AERDS. ZRFEERLAYE
HHE TP RERIER.

5.3. 3 A RIKE ZEARADPHIBEN

A A BLEEN 1: 50, HRTITERAHESIERR TSN 10% 20%.
40%. 60%. S0%FIT/K ZEEPEH 24h, RIGFH K, WHMEE.

ME 5-6 FATLLE H: AERENZEEDRERSE, 1TRAEMNTEERS
R, HZEBKE KT 0%, WG ZEEDGRKERS/D, MEEETHRER.
ZRIFENBIRELE 60%~100%2. 18], BARWE EH M T EEHEHFTHE, 10
B RARERTE S0%LL L, 40% ZRERMEAEIG A EMMEE TREEIT 20255, R
T 2% 48 B Z M S BUR RO REAT R A e B o R WIS TR . X 4 Z R RERGEOR
FETE 40% VA LI, 7T IR A7 4 P 50 B8 A 43 Bl oA FE K0 - s i R AT, T 24 L MR ZEEGH
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5.3. 4 FEIWF P BB

KR 4rHER NaOH. NasPO4. NayCOs B MALET R AT 4R, BBHEH
65°C, KEREIN 40min, WHH 1: 50. MEBRE DK Sg/L, 10gL, 15g/L,
20g/L, 25g/L. &EERMIKEZPHE, BHNEE,

g

i —»— NaOH
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400 ; 'I‘U 1I5 2.0 é
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MEERETRE 73.5% W2 NasPOs. NayCO; 4ERIME Z T R kadaxt g F
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5y, NREHOR RIS T A0S RN AR E RS ER. HEFR
HARELLXBFENE, MANEFREREFR, WHERARETARR
1, RERATE. Bk, WHFENHREFRENNERYNTRBFENTER.

E: UTEWHREMARHSAKBEHE.

6. 2 BRAMIE X P A D B R MR

6.2.1 THLER (H,S0,) MEMALEMNEEAEMN

a) HoS0, A Rk (W
T &4 LEREN 50C, fEIFER 1h, FARIKEES 5% 5g/L. 10 g/L. 15 g/L.
20 g/L, 25 g/L, ¥t 1: 50, RFKEEPE, BENEHE.

ME 62 PRAIMEFEH: SRELBATTRAERL, B SyL MBEHEEHINE
R ETH. LHRBIKETE SyL-20g/L Z R, fTRAEHMEHEEZUAKR, HE
TRIFAE 80% e hE . MIRRIKERET 200/ I, TTIRAFEIMERRE T, HAIRE
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29



BNE AFRARr AR AR EW

Rk, FroAiRAREE.
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g

r

—e- R

%)
8 8 &8 28 3 8 8

20 40 8 80 100 120

& (8] (min)

B 63 HS0,tENRENER
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EE T 5] 60%.
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6.3. 1 BRI AENBENEN
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HEEALAIKE N T 10g/L i, ATEAEIMEERRIEE 0% L, BEEAEA
(BT R AR A NI B A T B HEEL ORISR 30 g/L oY, TTRET4ER
MERE TS 54%. HEEABAALIRNTEPEREB AT ENUAER. X
HHZHTREERET —EMRRE, SETRERE. Eit, EREmMTPER
Pew b 3T R A Mt W B B /T 10g/Le
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WEEMREXH 67%.
b) NaOH 7 F4EEE I [ A9 R ma
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6-7 F5 NaOH i FEp B W

ME 6-7 Pl LA - BEE AL R FRA RN ERFFR R EW.
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B, bR ()% 9Omin B, MEBE TR 55.8%, HERELEN HE—TE
KNBERETRETTE. RERRMNENEAEFARENTEES RERHORHEL
Hatial.
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¢) NaOH AREIREHEW
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EWE, FCLAT Rtk T R AR E R 0w,
a) NaOH AWK i 5%

TE&M: LRBEAZR, BHEN Smin, NaOH #KE 73514 160 g/L. 180g/L.
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N \
¥ .
*L .
¥ so|
=4

451

40 1 | F J

160 170 180 190 200

® ¥ (g/L)

69 R NaOH BRI BAE NN

b) NaOH ARt B w (@& W
T2 %M: NaOH KEH 160 g/L, REEE HFER, AEFESFH Imin, 3
min. 5min, #H 1 50, LFEEE. KKkZEPHE, MENEE.

100
a0 |
70 . '

o1 2 3 ' s
i M (min)

E A (W)
-]

8 8 3 8 8

B 6-10 ¥k NaOH &R @311 RA KW

MBE 6-10 PETLLEH: SRR lmin 7 RAGMEZNFHE TR, Bk
Je B I RN A B 2R T RSP 48, X T AR TR T AR VR B b (0 A B R R K
AT, RALEEEHKENLNEREAARNEH.

PAESARR, BIMREACERIRE, o B RXEBRERN &S UM T RAEH
H B AR LR ™ E R, (ERASNEERETR. ITHEAAELREEA
HRFMAE MAEKRBLAEEHARFELE, BERE, LT RyN
B e fE R .
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BAE PR AR AR

6. 4 A [5]5 71 AL TE X4 47 T 4L G 2R B 50

TE44: 4 51FEA NaOH. NasPO;. Na,CO; 4bFRAT4#, ABEE N 65C,
S #2E 18]y 40min, ACEWKFESIHN Sg/L. 10g/L. 15g/Ls 20 /L 25 g/L, #HLL 1:
50, &EGEKHEEPH, MENEE.

30 21 HE (%)

. L L " -
5 10 15 2 -]

R BE(g/L)

6-11 AR b FRHT R4 I

A 5-7. 6-11 FATLLEH: SR FIRALRLLEHBHMTE, RELNE
RHEHTRE. HERELEBHTRAFENEEGET R HRTE, WiTE
HELTREWAHHLRENEENAEE TR,

EEAEFENBTHRAEPORNE RS ERD TRE R, TTL
ERPERMEE T, AT NaOH LHETRENHE, HKH NasPO,,
Na,CO; I F R 8/

AT IR A R IMF R L% T R0 BRI LLE B - {5/ NaOH S BAT A 4,
MWEEGRE TREAREE, 9 NaOH HEHN 25 gL B, FHEMNEETRER
36.3%; £ Na,COs. Na;PO, #CERMAFE, EEME T EBHEX KR ILETE,
JH R Na,COs LRI 4, 24 NayCOs 3R b 15g/L 33 25g/L 0, ML —H
BRI 47%.

HICEH: NIRRT R A YT —AT R A 4 F AR R Fh R MR, R
ENMNEEOBIESKTER, BtEANEIRBFEABR. TRA%2HEA
AeEEHEEE BB ER R, EREnNTPEANGENTFELmEZEMNL
%1%

6.5 IEFH (NaS0;) LIBxHTALEIEEMH 208

a) Na,SO; 7 Al i W



FAE AP i a

T E 44 LBBREH 100°C, LHHTR] A 1h, Na;SO; I} F A4 5¢/L. 10 g/Ls
15g/L. 20g/L, ¥t 1: 50, BEKEZPE, MEWEER.

90\ - .
o T
—e— P A4
sl IR

MEF (%)

30 1 L i e ']
[ H 10 15 20

& M (g/L)

] 6-12 Na,S0, kb FE IR FERIEM

MBE 6-12 F AT BLE iH: NapSOs b BEITRAE VT RA BN EFEINEH T %
{8 Na SO M 5 g/L BLE 20 gL, TR AR IDERERRIFE 86%.H, TT#
FEMNERRRE 19950, XRIFERFIKEXNFHAENERTRKAEW. 17
EAEHBHASMERT R TERR —AHBEENYR, AEBEEEME
.
b) Na,SO; ANF) &k Bt 6] 3%

TE 44 NaSO;#KEN 10g/L, LEEE N 100°C, AIHE 4% 5% 30min,
60 min+ 90 min. 120 min, A LL 1: 50, MFRFAKBRE P, MEiWHEE.

100 -

N\¥\4“\
w0} - - —
2 nf — BT
% it i1
& %
£ sl
40F
- A ; . )
0 30 80 %0 120

# (& (min}

B 6-13 Na SO, &b 2 i (Al R

M 6-13 FETLAF th: 30 JF I BN R B 3ok P e £ 2 03 o 22 B AR D>,
BIAg R KE AL (120min), PHFEFHELMRRIGE 80%LL b, XKif—F
BT ERAOKRALERENE.
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PAE WP RAT AR SR A

¢) Na SO FRILEREREM
TE %M NaSO; KK 10 g/L, At 8] K 1h, BERE 7514 40C.60°C.
80C. 100°C, #tk1: 50, EFAK®EEFH, WMEMWHE.

100 -

—u— TR A b
—e— 11 KA %

Frdi %)

3 & &8 & 8

o 2w & 0 o
BE(C)

6-14 Na,SO, M EBE R

ME 6-14 PATELE H: NaySO; SLEBEX PR A RMMERZRR K. &
Na;S0; AL BRER 60°CHY, FTRAEMMNERXETRIK HEFREWREE
0% k. FIRETRERREN 60°CHE, EERNERABRKHIEE, SBHM
HETREK,

Na,SO; MR A ERMEENEMAZREREWE: SBEN 0CELH,
MRAENNERRIK. W5, BEREORSAENMEZAR IR, X0 LM
FRIEN NaySO; M1 3 41 4E BB 5 2 RO R BB ™

B2z, BEFGEREENFALEANEREREK, MR, BEX T
BREmIR/N. FTRAEMNERERRRIE 85% /A0, RIKIFEEED 71.9%; 17
KRR RRIFE 80%KE4G, BRIEN 63.5%.

6.6 ELF (H,0,) ALFRIHTAUENIE B F200

a) H;0, A R BE I W

T2 %4 BB E 90°C, LFRIR A 1h, LLERESH N 2¢/L.4¢/L. 6 g/L.
8g/L. 10g/L, ¥k 1: 50, LBEKLEEPH, RENEE.

MBE 6-15 PATLLE Y. FAEUKEBBERP A 4, FEMEHRHEEREHNRE
M FKE, TTRAENTRBYEAEBER.

WRARNEE ML TRREETFE, BARMRFFE 0% £ RHALE KL
BUBHITERAERAN HWEEHE —EMEW, BXEKKE NI RT%
WEEMEWAKR, X2HTEREREMNNERTREEPEMA-COOH,
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BAE FEA TRt e B

-COOH t 247 —E i 1k ., B LUK b BB 1T AT i B B2 — e 1 N B
BEERR R EKE.

20

70F

8 2R (%)

a0
50

4D|-

30 ] A | S — i 3
0 2 4 L] 8 10

 BE(e/1)

E 615 H,0, AR ENRE N

AKX PR RPNV R B IA VERI R ™ B, LB UK ok 138
m, wﬁﬁT%mﬁﬂk.ﬁk,E$F¥&¢ﬁmuﬁmwmﬁﬁI£%#uﬁ
RIZRERD A VEY R B E R
b)  Hy0p AN [F] AL TR B ] ) 52 1

TE44F: B0, KB N 2g/L, BEH 90°C, L E%H)4 20min. 40 min.
60 min. 80min, ¥ 1: 50, REEKKEPH, HENHE.

100

—a— TR
el { - 211 3

R %)

Bt [8] (win)

616 H,0, B ENIEHE

M 6-16 RATLIE H: XUEKLER 20min K, TRASMNEHE THLRHE,
BREKNEIHETRK.

A AT 44 A4 2R B AL T B (R RE T F MRS LR B . OB R LK
RARTMEYROEAEHE—HRITTX. 488 615, EMXAREK

39



BAE AL AT M DR TR

N, BB XU Ko SR (6]
¢) H0, FRLEIREKZW

TEH&M: W0, EH 2g/L, AFEEG 1h, LEEE A% 60°C. 70°C.
80C. 90°C. 100°C, #tb1: 50, 4BEKEE P, MEWHEHE.

100

—a— PIGEF 4R

» —e— VIR
80+
2 mr
& o
&
40F
30

0 10 20 30 40 650 60 70 80 90 100

"BE(C)

6-17 H0 - BREHITW

ME 6-17 PRIEAF H: BEFEENATA G, TRAGEMMEREK, ERFE
BELE D, RAEANMEBREMNTRAENNERRERNEWE. BEXT
RABHNERHE —EOER, ELLHERZ/MF 100CMEAEYERIEL ] 65% K
E.

d) H,0; A pH HIKIEW

T &4 H0; B N 2g/L, BN 90°C, LEREY 1h, pHES
WA 4. 6. 8, 10, 12, #BH1: 50, RBEKEZHHE, WEHEE.

ME 6-18 FRJLAE H: TP HERMREIE R 4T, SURNFEMERNZ
WA, BEERNMARRIENSHE, AENNERETREY, LpHEN 4 H,
WRABIDEE T MR 38%. T MRFGRSEME (1Y pH EH 12) B, IR
Hk £ THENE, XROTERDMBREWELRE-COOH, TERBME RKMERP
-COOH #hHl, {FREmAELT fEtEH.

WHRARERF pH HH R B RPHIPERM TITRARTHEB A, EX
IRFFTE 70%3) 80%2 A,

B2, NEAEBRNEKRMN & REEAE X LSRR RAEWI, WEKL
BARE. MR, EENENEREMBI R, REPRERRE 0%l L XA
BEAREZFTENE KL ERTRAZL,, Bk, #HEKEHEITRAE
HELMERIZ %M.



BEAE R ER S PERER

(o ¥ |
|0 R4

I8

X (%)

1 : PH=4 Pi=6  PH=8 PH=10  PH=12

618 H,0, LB pH EAYEW
6.7 ELALIR I A HEHI AR MR IA

TE44: 2HER NaCl. Na SO, B4, ARREN 90C, LIFEEAA
1h, CEREHHN 5 gL 10g/L. 20 g/L. 30g/L, #th1: 50, ABEEKLE, W
SEHEE.

100 100
SO 20
6o} ot
g n "l * -
' —*—Na g ~+—Na,SO
g @ —+—Na,50, ﬁ:: 3>
O F
Dt 0}
2 - PR — ) 2 , , ,
0 5 10 15 2 25 k] [ 10 20 k4
W B (g/L) % B (/L)
afy R AT 4 b) 13k

B 619 FFRHMEW

MW 619 FAILAEN: S EOBERAFENNEREERTR, B2
NaCl £ T2 5 B A B E /D T2 NaoSOs L ERHIFE o

2 NaCl BT RA %, HMWEEFEHEMN TR, ML NaSO, LEHITTIRE
%, HMERBULAMED. TARAESEIHMHELBEHENEETENER
B, BFENBRMAEYEREMALTNFGZ . 2HMRERELATK
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BAE P AT AL AR

vh, R by TRk, BT DU E TR RN S Y R R A i 4
KEHRET 50, BRT AEMBENTE. H4HT SOTMNBFHRAREDH
KF CI', 8 NaCl P EHTHEE KT NapSO, B, MITIERNZE NaCl
WEIEARRE ERHT RSN, REFRFELIHEANRESLRT S
Na,SO4 B E M R A TLIL NaCl RbFE Y, TR IR AT A M B e R
PR, XMERANMEEEERSER, BTEFHEALEEX. SthTFH
FHEREA T B ML B B A 5 R B, T B XA @K i i
HUARBHHERE, ERERTITRARET HEBEWEENT R R HEE
HE—m. Bit, EFEBTERRENTERPNR@ESMEH NaCl, RATREH
Na,SO, L.

6. 8 B Tm A EFILIEX T E M HF AT

T 244 ERER 1g/L, SHRERR 90C, 4EETEY% 30min, H 1:
50, MEEKEEPLY, BEME.

a ﬁﬁﬁ%'
O P4

0y 2
& #
&F

B 620 FRERmISENNTW

MBE 620 FRTLLE H, PIRAENE R ZREBERNEREH R —BHN. BE
TREEUER (RA 1227). HETHEREELR (LAS. ABS) REMILERH
ETEMBARNZHBD, R TF (AEO-9) RIEWBIK.

REARRMEERN T ENHEZRBELRR, BRI GEFRm STt
FEMMAEMZHAK. BIERRFHENE R LR KK TR EEER G E
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BAE A ERRIR T R S

&, AHRAMERNERD 70%5%.

6.9 KE/IG

SVERAERRR: WALE LML E Y RA G RABINARE WK
BHMABRNEMATENRY: RELERNZWRT MK, EATLENEn
KFERMM; NaCl LEHER KT NaySO,: KIEEHE FIN R fRIE RN
EWAK.
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FLE RERRIMITAERHENES

FtE FEREBHHTALENELRIRNE

7.1 BB RGN AYENEERIPR

a) PRREEEMNITTEINFHRHAE W
Ly
HEHER 2%o0wt
Na;SO4 4g/L
WwE A 1 50.

Ra THME:
HEA L 15min 15min 15min

NazS04 H Kk

40T/60C/80C/95C _13min 15min 15min
15min,

HEAY Na, 80, B —— K

VBt MRS R A 7-1 B

100(

8 m%iﬁfféEJ
O L

TR (%)

B =8 40T
71 ARG ERENE W

ME 7-1 PATLLE D . RRAEZRGREMNZREL—H.
FARITARSHERHRER, NRELRETR TR, ERAREATEN
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FLE RORRYMITAEREENEH

40CH, HMEzss, KEMAEMAE, NHEETRED, 5CRE)E, W
BETRYE, TEAEWMNEECS TR 19.1%, TTRARNH 9.8%. XEHT
EEERE R AN, MERENTSHA S LRk, WHESE LK
R EAF RSN EDREER S ERNE, CREEREEHHEER
G 7.2a).
b) ARPEREMTAENERNE W

HERS . AEME SGL. M G, BH¥A4 4BS. HiEi 2 G MEEX

R
st
qept 2% Cow.D)
Na2304 4g/L
WA 1: 50,
L TE M.
90T 15min 15min 15min
15min/( i * \
BEAR Na, S0, _ Wil — Kit
GuElEita.

BEEAL 4BS: (BEFREH)
N[u2 tl:Hg fHs NIH2
@:‘"‘;—"*"*Q-@—"ﬂ—@(j
SO;Na SO;Na

HEWRAE G (ZHEZ

NH,0
|
VAR 7 —
NH>- _"'N=N_ —_—N= D \——N—-—-N —N==N ~—NH
Qe Oz s OO
NH2 N'HZ
HERR (ZXLHH)
SO3Na SO;Na

7 N\ — —N=N—¢ N__ — _—
4 \\,—-CH CH—/ Ny —N=N—¢ Y— cH==CH @ NO,

SO;Na 303Na
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BLE RMERBIMITRASGENEN

BHEMH SGL (HFH)

]
'SO3Na §03Na ﬁH_.C._.H
s
e SN - n=n—c—conu—¢
[0 i -
OCH,

B gL
O TriRetd

&

&8
& ¢

fw @%’#’ ol
& & &
B 72 FRERLEHRES

MWE 72 P LEH: FREEME SGL. MEHEE G. HEKY 4BS. B
B iR G i, fTHABNE R A L EE 35%5H, TRARE 67%%A.
HERRPOFHFAENEETRAR, TRAEOHEES TR 19.1%, 17
KAHEN K 9.8%.

PSR LIEE, BEA R TREAN. SHERS, RXIEEWRE
G, HEMHE 5GL. K 4BS 4+ FHFA/DEM, ATHEREE G. s
FRA AR PR R R IR, BTUEER R REFAEMMEET
BREHE. MREEHEMWEE G 2 FHHEEKL 4BS. HEEMHE SGL X, AR
AR AR, ARENNEZHEE, XTRELZhTEERFEE G PEMRE,
CRE—EMNNEE, UX=MER6aE, SRNEEEAMR. X FITET
FEREFNEERTITRAS, XTHRETTRAETNRESRR FIEA
4, FLVEXBRERRM B T RAE, MAHRHEHORENAERSOR
M FIRRAR, MM T R EETRTENR RS TITRT 4.



FLE RERRYIMIHEREIENER

7.2 EM RN G P A R R RN Z M

a) ARRETEMTEEMERAER

Pt by
FeEEH FN-R 1~5%owf
Na,S0, 20 g/L
Na,CO; 10g/L
WA 1: 50.

100

90

80

70

60}

WEE %

504

40

L | — L " 1 )
0 1 2 3 4 5

& (%owf)

B 73 FRRERENTM

ME 73 PRLLEH: BERERENAEEM, TRAEMTRE EGNE
EHETHES. RRBTHEAE LRENRHE, SR LREGAHEEEY
£, BRFREN, EHTETONERSTETI EMAE, TSGR ENE
EHAHTF B,

b) FRERE T ERTE AR W

PetrhhFy:
T HERE FN-R 2%owf
Na,S04 20 g/l
Na,C0, 10g/L
w1 50,

Jofs T E tRPIF -
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FLE Rt RBYRA H A

60°c 10min  20min 20min 40min

A 1 T

A B Na,80, W Bl — # kit — Kt

—» B #(2g/L, 95C, 10min) = # kit ~——»= B KHE
a2

60T 30min

20min,
40¢c 10min 20min 20min  10min

| !
At Na,50, 7 Rt~ k%

— K - %2 & (2g/L, 95T, 10min) — 3 Kk gk~ %K B
F&E*

60T Smin  40min

30c B ti—e K%
A — K — B&(22/L, 95T, 10min) — HK ik — PKE
i ek
100 ¢
90 8RR
O %
80 _—
#70
:
g 60 ¢
50
40
30

B 74 FRERETE
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PLE R KRR EIEENT S

M 7-4 PUTLLE . SiFtEReiRarE, KAREINEEN T RIS
EEWBN, FHEEKRZ, BRIEERREK, XRAERRRBETIE R K,
oot el AP OTEYROBEBRE B R, BEREHREMITR A ERINE
FEWRBA, FATRMRENE, TRAGEMMNEREERFE DAL
Q) ARIBE QT A R WEE LW

BRL T EME S K-3R, HEEH BRFN, B EE EC, BEHAE M-7G, %

BEKE FN—R
Rl gE .
FEHE K-3R:
DS s
—_—N== N Sy = A S a
O N /, = /\,\ NH Q SO,N
E ST M-7G:
Hj
i S

| SN NH— —N
HZN—'C—( ﬁ-—N=N-;(>/ 11:: E |H
\ .
o) O
0//C\N /C\on SO;Na SO3Na f |
| Cl  $0;,—CH,CH,—0—S0;Na

CH,
Retahb 75 s
g 2%owf
Na;SO04 0gL
Na,CO; 10g/L
A 1: 50.
BT EMENT:

60c 10min  20min  20min__ 40min
|

AR Na, SO, Wl W tH— Wkt —= HAHE

—» 8% (2g/L, 95C, 10min) — Kk —> K

&M% B-4RFN. E{EME M-7G. TER FN—R 3@ ihsk
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FLE PORRYFITARRENE RS

90T 30min
20min

60¢c 10min 20min 20mirn 10min
A

A T
AR Nago, WM W i WK 3R

— MK —» B &(2g/L, 95T, 10min) —™ # Kk — @Kk

EH% K-3R K fhsk

60c 10min 30min 30min 30min 45min
3 A P

A Na,S0, B B ii— #Kik—= K
—» B&(2g/L, 95T, 10min) — #Hkk — #KIE

BEER EC HE sk

B fr R T4
D %4 4%

B (%)

)

¢ ég&#f§~éﬁ
£ ¥ LA

.

75 ARRHHREG
ME 75 FAICVEWM: KEHEHFRG KB, B &, M B RIS R)REND
PrEAEIT RAROMNEEREZRP KA BT ER T 2R ER FN-R REFW
HETRHELS, 2R e/ A ENEEYRED 80%LL E. TARRH
ST RAEME R EMEREHETIK.



BEE PORMIGMTTEREENTY A

1.3 SREAHBG M A ENEEMT W

a) ITEHES2RRIRG

100
% 'm EETTrt
B m |0 fi3ss)
2
g5
i)
% 80

B 76 L5=RRiRY

M 7-6 PETLAE H: BHTAELN N EZRESE, TRRYH A2
EBEER, HNSEEHEHLER. SRHTZHRAGHA MElE, PAHTEORE
YIEI R R EGEERER, BB EMERRFERREKT.

b) MHESHRRRY

100 [

80 |

B Y LT 4

¢ o ofrrsE
B
® T
= 10 =

20 1 -

» ¢ i

77 LRy

ME 7.7 PRILLE S, BEETOSE (FTIRASE. TKAH) ERAPHEINA
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FLE RERBOMTHERENE AT

WiREE, BATRMINE L BRI KRSEPERM: BTTLELFADT
40%FS, MEEEHD 0. ZROHTFHRALFGTRFHEN, RAMTEFH AL,
Bk, BEEMTAES ZAFHRLD, WEHENHFK.

¢) MAEERES

ME 7-8 AT LAE ). BITLF4EMTERD P b AT 50%, KM@ 2R
A 0. BARENFERTEE, RMIASTAFHENE, BEFagRmLl
LUABKNEREUROPTLERRE, FUMEETTES RO D, WHES
WA

100 r

80|'

lﬁﬁﬁﬁ
O

60

I (%)

40 I

20

L X¢E 3] 80: 20 60: 40 ®
B78 SHRY

d) THESELRY

BUESTRARRYE, £ E: RLRELFIE 80. 20 &, WEFRTLUL
B 35.5%, TI%: BLTE 80: 20 BRI MEEAT LA D) 41.7%. BIVAEERY TIPS
BN T 80%tt, BOFEFTEMMVEN. IROTRLETEARSE, BN
FEAMAEMAEKERBETRER, MAES5HRSETERRREREERE.

1.4 KB/

B, MRAENTRABNHER HERRPAGZRRTEER RS
B TRAEZARRBTZMNERBKR, MRAEZLEZRED.

FHTREH. . ZELRDGIENEEHE TR, RPUSTRLEGENHE
THEHE. RAFESZREY EMEETY 2L,
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ENE G

BNE ik

LRIFRTRENTEAEERMEAERAE AT, TRAERZEENH
PIEAS AT LGSR, S04, EMHLTRE-HIETMRENZRLS
.

WEA RS RA RN KGTE. BEFREH RIOMHER, MEEH
STEH. BHRESTT —FZInREnTEE, HRAERHIXZITRABENE
W BILRBHUTEL:

1. TEFERTEA SR TRAEHNAHDEERR. FBHSLES KB E
B e T .

2. BREROVIREE R AL B B (R R AT IR AT R I B SR R, T VL P e T A X
Bh; BRI EIR T KRR WK, FRERAL I Gk B MR R AT SR 41 4
MMEZEHI K, RS ESEROER, MEEAETR.

3. MW AW . BTR. EEXHT RS E AT KA ER BN,
BHLERENT R RAENE R 2 TREHE . RELEETRAETFRE
W, WERTRERAE, RUTRFEEREN TSN REBERETRML
B, WERAETRRRE.

4, EHR OB RA R RSN, BB E NPT BERE
WATHR, BEAGHBNREFEAHR. TRAELSARMALE RS ME RN
BRI 80% LA, MATHRASSHAAREREER PR ENNE, WEE
THE45%ER.

5. REHGBEE N HEHAEHIMELEREKR, TURK. MEXRMPLAE
R B R MR . A RI&ERE BRI G R A B R AR R IFTE 85%
Eh, BAGARREIAR 71.9%; MTRABEFERIEE 80%LH, BIKH 63.5%.

6. FAFLBERKE. pH T RARNMEEERAEW, LB E,
IR SHT AN E R AR SN, EREN TR Rk Ea 44 RN E
%, FREREREHEANGBAE, SHEMILMEERERILR S, RS
PR EALFRKREE. A, BENEHEX, BRREARK pH EXTRA
HHHEEEWHA K.

7. FRVEE NaCl BEHTREAE, KNBEZEREH TR, MARKRE
Na,SO, A B T REF 4, MBI R AL RIFE 85%Lh: MTRAHKL NaCl 4bH
BWEE TS 65%AkH, ZARFIKEE NaSO b H Bl R R ARE 15% k4.
F g s hn T b R R BB 5 NaCl, TTH Na SO, ¥, FHABRYRASE
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HNE &k

BAKKIEW, AESERFEBONEER.

8. FEXMEEFIRALRMELNLRED, LBEAEMEEIE
REEFE 70%L L.

9. ERMHPMEEHRAEMBETRERN, MFERELRERE, KSHHM
M MBE R R K, TR 70%E b BrUABFhF 388 o Rl iE vE ekt 4
@, EHEERHEEFEHERTE SOCUT, XM LMREAENE EZRHFER
Rk

10. HASRRYE, AHAENEETRREE 00%EE, MEHEAE
ROBMERNEAE TR, HUBHAEHNEERS.

HFTRARECLBR P RIBER, MEBRETH, dILrTHRTRT%E
PEXEHEEANFFEER. AhTERAAAEREGMRERE, KRR
BARREARS BT T R BHHT, THERAMIEAERESLY TR 2
ARBARRZEEA it — S RBNE.
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