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& . IR N263 AR T 2R HAUPBIU KRR A ZR M 8, DL S IR A
). BRER — R BR(DMOC) A AL KA AL RIS Tt 5 N235 716 R S R 58 4 i BRI R &, 542
RNAEEREL . RN RE . W7 AREAGTTRI SN R4 3 B2 N X BUIR LR A . S5 R ERE %
PER, 24 N235 SHRIR RSB RN 1:5.61 FIEE S N235 fOARAEL R 1:20 =33k PRI SR AT A A 700 Ay 5 o A
BT 5% RN 110 °C VIR 8 h N, SUIEH AL TTIE 99.39%; % F IR IRNE 4L 2 H 3 mol/L
H,SO, 29k 0.6 mol/L NaOH ik, 74 S02- Zkiedh: FHA G S0 Zt i UL R LLBIRC A A 50%
RS SO2 ZREEER+30% MM BE20% AL (AR 2 80, 75 25 C FRNZAE FURARUEE 34T B2 HBUENA
(105.7 gL WO;, 100 g/L Na,CO;3), #Lk O/A=2:1, AEHUNTEY 5 min I, FAER AL 80.88%, B HUAHMLAIAL

(L WO, i)k 83.92 g/L.
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Synthesis, transformation and extraction performance of
methyl carbonate quaternary ammonium salt

ZHANG Kui-fang, CAO Zuo-ying, ZHANG Gui-qing, XIAO Lian-sheng, ZHOU Xiao-zhou

(School of Metallurgy and Environment, Central South University, Changsha 410083, China)

Abstract: The synthesis of methyl carbonate quaternary ammonium salt in high pressure reactor was investigated by
using dimethyl carbonate (DMC) substituting for traditional methylene chloride as alkylating agent, tri-n-octylmethyl-
ammonium bromine as catalyst and N235 as tertiary amine material to solve the problems in the existing quaternary
ammonium salt extractant N263, such as toxic synthesis process, long transformation step, and high equipment
requirements. The influences of molar ratio of reactants, reaction temperature, solvent, catalyst and reaction time on the
conversion rate of tertiary amine were inspected. The results show that under the optimal conditions of molar ratio of
dimethyl carbonate to N235 5.6, volume ratio of methanol to N235 1:2, catalyst 5% (mass fraction for reaction system),
temperature 110 “C, reaction time 8 h, the highest conversion of tertiary amine can reach 99.39%. The product was totally
transformed to SO;™ quaternary ammonium salt after the treatment of 3 mol/L H,SO4 and 0.6 mol/L NaOH. Under
conditions of extraction temperature 25 “C, phase ratio (O/A) 2:1, extraction time 5 min, with 50% soi’ quaternary
ammonium salt in 30% sec-octyl alcohols and 20% sulphonated kerosene as extractant (volume fraction), the single-stage
extraction rate of tungsten from autoclave-soda leach solution of scheelite which contains 105.7 g /L WO; and 100 g/L
Na,CO; is 80.88%, and the saturated loading capacity(for WOs) of organic reaches 83.92 g/L.
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extraction
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N263 s AR 4 HH IR R (Rl B AU
T 3 2 R S R AR P S A AR A I S T T ) 2 1)
NH, HiZER T 200K, 7FHFKH NaHCO;. H,SOs.
NH3 H,O ¥l [ & HAKB i fik 2 0k, [RIRE, HAL4
G s L2 RSB E b il 5 N235 7
W B N ROV IS, DRSUH B (=24 °C). 5
Phksn, FEPEA, 1% LSRR . B,
HZ % AR B AR B i e f 5.

1R — F R(DMC) A 1T A7 K 52 JE A0 P —Fol e
I ARG HLE s, B A NG B
B, 1992 AR EAERRINE S T E #5426
i, BERRmsRasEs . TS A S AR
AR RONEYE, SO T AL R e, <R
FGR IR — FH G 54T B TV E N 2 A n) =, st 2k
PR R AT . A R IR PR ¥ e A () R
P G URIRINY, VAR R I L R T 2 2R L rh
CH,CO; MIRITERSS, WIS AR 22 LU B B 55
(IR BN, 13 A R B B85 1 2 351, Wi S
i,

2007 4, ZERK/ N DK i B R IR —
P T S, R AR R A, THE % 130~160
C, {RFFRNIE ST 0.5~1.5 MPa, SRR 4~10 h,
S FZEEE . 2009 4F, XU 25125 0.1 mol -+ ek
BB 0.2 mol BRIR — FEE AN 100 mL /5 k5
W, fE 140 ChnFAgERE 5~6 h, RN R IR G
FEHN I E 25 5, MR TTIA R 82.5%. 2010 4, Hkik
ST bk WL BUR TR R ON, AL
ZAET, ANIRIBRAER SE 1) Lot U R 2= e A A6 34k
FI| 98% LA =, AU FIRU ) USUI R 23 (a7 BRLAs
KIHACFIZAR, 43900 88.09%F1 68.77%. 2012 4,
LIU 20451 JIANG S50 5006) B e i U R WK
Tt U R — F B ZR R R N AT T, RN
PR BE AU PR 2 A 2 A 20 B il v T A A e i
B ZA AL AR . DL BRI R, SRR,
TR BERROR R & A7 = KB SE I Ui, #fE LA
AL, ARG,

eA Mk, ARG = KB ILBUL 5 0 IR —
PR S IS 2 A0 J D () SRR T, DR T A A R =
KA BE AU 5 B R — PR IEA T ZR Al S A TR N
WEFT, FFRIM e T2k, LIl EAER. 165k
AT 2

ik, ARSCVERE DL = 3k LA B A AL 77
IR — HER(DMC) A AR, 5 N235 fEmkse
G R IR B R AR, 58— R BN SO0 U
AT RER, 1 8 B BRI P P ISR 2l R PR 05 4%

s FERE IR LA H B sk A RO B IR AR 40 £
RVBSURHBON FEAS S PR REREATHT ST o

1.1 FERRIRF

i N235(ARBH g Zedb LA B 2w A2 ), o
PGSR 98.12%; BiIR — HBSORER T BTl X A 24
BUT I RX A7), WAL ) A4), ik
BRGNP BEAL ) A RAE AES),  ToK FRECRHEE
TR RAL AR ™), TosK SRE (R T 2% W X A
BRATAL T8 Tl /N AR ™), TE/K e NI (1 25 A2 14k
SR R A F A7), W aki Rt TA R A
" A7), BLRARFI A Al

BRI IR TR (A i) 105.7 g/L WO;3; 100
g/L Na,CO;3, pH{H N 10.6; — = H ELIRAL B Ak 77 (1
i)

12 FEIWEHE

CIK—1 84 1 L ANEAPRTT SV 2 (Ll AR gt o i
THU 2E77); GG17 Uy 28 ik B (L Fp AR R
H WA A L) XMTF-6000 e i v ff (i ok
RHE A AT A7) SHB—TIIRAEEA 7K 2L 45 252 G MK
WRH TR BRA W ) SXL-70 BUHE K H R 4%
(VLI A s s AT FR A \] 2E77); Avatar—360-FT
RLLTAh 6 43 BT AX (36 Bl NICOLET 2 #) 42 7%),
AVANCE 1T HD k%3640 73 M A (4% 5 BRUKER 2
CIEROP

1.3 RNHIE
B AL S S LR R

R, ﬁ
\ Catalyst
R,—N + H,C—O—C—O0—CH, —¥%
R,
R, +
R,—N—CH; | CH,CO; (1)
m/
T T2 B i 2 R 2 T S AL B 0
. -
"\
2| R,—N—CH; | CH,;CO; + H,S0,
L Ry i
R, i
R,—N—CH; | SO, + CO,[+ CH,0H )
L R2 42
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SO;~ BT Eh AU S LB T R -

R,

R,—N—CH, | SO; +WO,”

&

WO + SO; (3)

/
R, 2

1.4 SRR

P LA B R PR e ) 2R R B S S
T, B8 GB/T 5174—2004 BT 5E; =4l il %
F KBr it iR IR HEA T 40 AN R AE LLKCR F CDCl,
WAEAT "THANMR RAE; KA WOs 3BT 7225 4
JEICRETE BRI SRR 2k L (i I

1.5 &

HERf I N235 240 mL PR —HfiE 240 mL. G
KHBREREA 120 mL B T RNV ZET, A =SE0
FER IR AL 25.0 g0 RPIEIIE RN S5, e
IR, BElEBRE A EIK, TR I IR
LT, I#ATHEZE 110 °C, RN 8h, N2k
KNG 2.4 MPa, RN SERE, KRR
W, ATIFBCE, BRI R S, e REN
FRELETR AR Uk R 25, IR 28 R AN AR
BN R — R, ke AR ) BIVAS B I . P R = 4k 2R
268.3 g, MILZREEERTEED 5N 98.23% (it 7
), THEBUEEALEA 99.39%, HUbEHHTLA MG
W L& "TH-NMR 23 #7 .

1.6 %58

W AT R I  FH R e Eh (e B4 R A 3
mol/L FEARFR BBt , A KB RYE
SERUG, KRG 20w, fE A,
KA, KM pH RN 1~2, WA 244 0.6 mol/L
NaOH %l 3 IRE 590 E, FE 22, 7 HKH;
R SRR, WURZEHK, BI73SO3 Fbdh, MLZ
Fedh il 98.38% (M4, WU BT LLAMGIE
I3HT

1.7 ZFEBEKRL
1.7.1  BASIUR I E

HULUT LI BCHIATHLR . 50% SO3 24k £5+30%
PR 20% 0 A0 B (AR 50 . i O/A=2:1 &I E
A HAHFIRSLES G I3 R 3 32 125 mL 14>
Wk KL E T 25 CIY SXL-70 BUEIR KB IR

A, WP 5 min, HUH, #E, SAHZEA S
AR, sk AR, I B R h LL B35 2 Bl
EH T WO IRE .
1.7.2 VRIS S R ) R0 A P10 46 2% 242
IR — S0 S HAH R 4 P I N i
BRI, REHC S TR AR, I RS R £6 L
LTI E L WOs W, AWTES HRERE
WO; ¥ HUENR ) WO, WS —BUh 1k, BER,
AN WO ¥R I8 21 55 AEL R R MR 25 8, [l s
BN N KA A HIAE T WO, W, LUKAHH WO,
WEER x 4l A HUHT WO WA p HlifE K

2 FHR51R

2.1 [ERFNEYRIRE
S T EORL K A FT-IR 20 4R 6% 1 s o
K "TH-NMR X4 0 A 7 848, 45 i 2 i

(@)

(b)

(©)

4000 3500 3000 2500 2000 1500 1000 500
Wavenumber/cm™
1 N235. SR AL P ) L0 A0 i
Fig. 1 FT-IR spectra of N235(a), synthetic product(c) and
transformed product(b)

L
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Fig. 2 'H-NMR spectrum of synthetic product
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HAE SCHR[16], 2Rk A 5 WA LU AMRFEI,
M1 AT LU H DA IR — Rk 2R Ak ) s B )
5 1)k EL, K 1(c)fE 1 668 e A1 1289 ecm ™' Akt
LT RO, A ERIERT C—O0—C RFAENLIL
U s HASS, B 1(b) T ERFIE R C—O—C FISFHEM il
I g, B 1(0)RI(e) 4 3 300 em ' AbHIBRIAA, W]
BEJR R e 24 1 /b it R R R VR o NI 2 Bk
#4) "H-NMR (CDCls, 500 MHz, 6, 10 )i rha] Wi
NEFEIE: 0.87~0.89(q, 9H, —CHs), 1.2~1.4(m, 36H,
(CHy)1g), 1.55~1.71(t, 6H, —CH,), 3.28~3.37(s, 3H,
N—CH;), 3.37~3.42(t, 6H, N—CH,), 3.56~3.73(m,
3H, O—CH;). FT-IR LL& "H-NMR i3 & a4
HHBR, P2 HySO4 1R YE, NaOH Bl 5 Al 5¢
SRR SOT 4 h .

22 FREREBEEEFERENE
221 JRPNHEE IR LK N I

[ %€ N235 240 mL. FEEHE 7 120 mL. —E5EH
SRR 14.0 g ROV 130 °CL VI ]
8 h, UURHKIR IR &, 88 N IR IR LR UK
AR, g5 RIE 1

T R IR LS AU e A2 S )
Table 1 Influence of molar ratio of reactants on conversion

rate of tertiary amine

Vqlume of n(N235): Convers19n
dimethyl (dimethyl carbonate) rate of tertiary
carbonate/mL " cthyl carbonate amine/%
140 1:3.3 71.47
200 1:4.7 79.68
240 1:5.6 83.33
300 1:7.0 83.39

R2 WRIRHINS BUREE A 52

Table 2 Influence of solvents on conversion rate of tertiary

amine
Solvent Conversion rate of tertiary amine/%
Methanol 83.33
Ethanol 73.33
Isopropanol 62.78
Cyclohexane 18.57

3 2 LA H, BT AR A R Y E T
SN2 SEAZIUAR SN, BRIk AR 2R A S A B KA
HEER, AR IR e, BURE AR AR,
A 18.57%, (R BEAE A i A 8O AR L At
WP FALE, R P RE S FH R AR R A L Aty
TR B B, I T 3 S b R P IR A A R AT e il S o
T H A R ) o

i 52 N235 240 mL. #xF —HE 240 mL. —=¢5E
FHES IR (AL ) 14.0 gv VR 130 'C R MBS
i) 8 h, 25%% FH RV 771 F 6 BUIG e AL A S, 45
Wiz 3 prsil.

FT 3 HEERT X UL R 5
Table 3 Influence of methanol solvent amount on conversion

rate of tertiary amine

Volume of Conversion rate of
methanol/mL tertiary amine /%
50 51.66
80 69.14
120 83.33
160 65.76
200 48.63

B 1 T LUE 1, BEAEBR — HRE s,
I RECEWIE R, BUREAG ATy, bR —
HIPEH S 240 mL J5, BUEHEALRBAKR. K
U, SRR — F R B 240 mL, B N235 L HRR
L HIEREE IR N 1:5.6.
2.2.2 EEFIFRSEFNH ST B MY 5

il 52 N235 240 mL. B — F S 240 mL. %71 120
mL. —ERE R IRAL AL R 14.0 gv ROVIRE 130
‘C VT A] 8 h, B8 IR N e Ab 2 1 5
RN 2.

B2 3 T LUE H, BEAE R S,
WA AR AR T s (R I K, U
A RMPEAR, FIREIR RS JFURBTEL, Rl H R
FIH S, R H S5 N235 WAl A A,
(i) o PR RO AR PR G 5, AR T SO AT s 4 P
WA EEEREE, RIS D hmR,
v s P AR P A FH o s T 5 UK 4 IO s S B B A 2
AT . DIk, RER F R A & 120 mL, R
FH I 5 N235 [RARRRLEG N 1:20
223 AT ROV 1 52

i 5 N235 240 mL. A —HE 240 mL. HEES
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5 120 mL. #EAEF] 14.0 g SONVIREE 130 'C. NI
(B 8 h, FHEAAL TR AT UL I 5w, 25 3 L
% 4,

R4 AR BUR AL R 520

Table 4 Influence of catalysts on conversion rate of tertiary

amine
Catalyst Con\./ersion .rate of
tertiary amine/%
None 49.66
Potassium bromide 62.92
Tri-n-octylmethyl-ammonium bromine 78.56
Potassium iodide 69.67
Tri-n-octylmethyl-ammonium iodide 81.37

B2 4 T LUE H, AR R AT B S fR A
F s TR =2 25 B o A 2 e 3 LU A P o A 4 e b
PR G, ATREJR RS ik &) SR e AL N,
PRI IR, A KV E i, i 1
MECABE 255 A, = R R i e Eh e A ML
AR, HRDFANINEFRABAERA,
BB 72 T2 Ji4h, BT IES F LU R B 7 ) 5
2%, SRR IR B R AR S 1 L = R TR IR AL
B pEATE RS iR — 28 . SRT, BRI B
Bty PLAEIE ] o L IR A A fREA

i 5 N235 240 mL. A —HE 240 mL. HEES
#1120 mL. VIR EE 130 C. VIR 8 h, %=
V5L H L R AR e BUR A R (W g, 45
RS,

H# 5 ATLAE H, Bl =23 IR AL A b 77
BN, B AR EH T s sk
25.0 g Ji, HHERAREIEIN, UL NAKR, N

RS IR AT B SN e A A F S )
Table 5 Influence of tri-n-octylmethyl-ammonium bromine

catalyst amount on conversion rate of tertiary amine

Amount of catalyst/g  Conversion rate of tertiary amine/%
5.0 70.83
8.5 77.08
14.0 81.25
20.0 91.67
25.0 97.80

28.0 98.13

Uk, R =S IR AL R R 25.0 g, R
h R AR FR T ) 5%
2.2.4 PV FE )

i 5 N235 240 mL. A —FE 240 mL. HEES
1120 mL =R HERA AL 7] 25.0 g S M IR
] 8 h, %% Vil B R BUR G A A5, 45 3
% 6.

6 SN BN UL AR PIVEAR O 20
Table 6 Influence of reaction temperature on conversion rate

of tertiary amine and product properties

Temperature/  Conversion rate of Property of
C tertiary amine/% product
90 58.33 Brown, bright, fluent
110 99.39 Brown, bright, sticky
130 93.84 Brown, bright, sticky
150 37.56 Brown without bright,

black

180 79.03 Black paste

6 TUUEH, fE—miulw, B RV
(Tt ONVEESE R, AR TR A SOV T
BRI B s (R iR I 130 CJn, M
WAL RO N B, i3 =, H2 2R
AIREJR IR R R e MR =T, IR T
SEEEME, BRI, A FIE, D IRIIE
BUEA AR = Al B2, 16 FH S BARLEE 110 “COA R
2.2.5 VIS TRITR R

i 5 N235 240 mL. k2 HlE 240 mL. HEEH
120 mL. = 5L AR AR AL A7) 25.0 g S Vil
FE 110 °C, 58 NI R BUIE AL 5, 45
W 7,

& 7 i LUE M, I RV R, BURR:
R EHIER, MRV IAR] 8 h 5, HikRéET

RTINS TR SR A 5

Table 7 Influence of reaction time on conversion rate of

tertiary amine
Time/h Conversion rate of tertiary amine/%
2 62.19
4 86.67
6 97.76
8 99.39
10 99.45
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VLR, ARESER NN TR AL RSB AN K, O ik
MY NI T 2 8 he

2.3 A

B e B N RS i S N R R e s
SEFS AR, HSO, M4+ B8 /W] 9 T SO 1)
aitrae ), T AR R IR AL I FEAT 35 7 HSO, #EAAT AL
A N ORIEFE T 5 0 2k 3h AT R AP AUk e, &
Tt I Ak B e 8 ek B 22 v s S ek 1k 45 8 4 HS O e
SO, FEASL T, Xt HSO, FRVEHLE A NaOH
BRDEIR FEREAT TR SRR B, B Bk B i i
HSO, B 5 At NN s it Ak FEE T I
7 B2 JE R AN N [B] LAASE S B 78 43 1EA T, [ B b3 ok
FHARRR, JERBOKIIR . ByEdFEd, NaOH ¥R
iy, pHAEA S35, o 1) OH dE N HIAHS, Af
IR B, RRE kR S MR, NaOH ¥R
IR, TR IPERR B, ISR . A HIE,
1% H 3 mol/L H,SO, FRYE, 0.6 mol/L NaOH # it .

2.4 ZEBUMERE
241 BRI

W2 G T R R N SO JE WA I A HUME g
H13% 50% S0~ 224 Eh+30% i B+ 20% i A4 S (14
K, SOOI Zhith 8210 455 o/Lyfid Hufsi i il
FIAHUHAE 25 °C. AL O/A=2:1 KIS 95 4T
B H(105.7 g/L WO5, 100 g/L Na,COs), #=HUIa] 4
5 min, ZMAHIS A 8 min. 43P AHSE 4G40 B AE 4
WATURT WO, W EE, THEAR . [ AT 3 411
1755, 45 R WK 8.

M1 8 FTLLE ) 50%S03™ 24k Eh+30% ¥+
20% A H (VAR 43 BOX SRV AT 54T ¥ HA 1 B
PRI P 0 TEF] 80.88%, AL AL HET (1)K
2.4.2  MURIUAE I S FAE Y S 2 1 2

Tlb B, B S P A RS AR 15 2
REWT BT A S IR B (APT), BT LA W] R
HAE S AR ) WO, RS B, LD APT 2R

R 8 3 YCTAT LI A I A AN S Hdle

Table 8 Relevant extraction data of three parallel tests

B, PRAGASHEE, [N (8 APT AORLEE S, Midem &
A WO, WS FE R — 2 s N
A 2 o), ) N263 AHU, Bfi N263 K IEHY
80, B PR AR FIAT WA R AR 2 et 2 19K
{H2 N263 WA LE 400 g/L J5, /- AHMERE W BAR %,
AU, AYHIPERERIZ) T N263 R AHE R, At BR
TR SR WO, IR FE I8 i, H A R
FH 538 LE B A 350 /L N263+20%(1KFH 73 B0 fif =
REHR S B AR A AR, AR A S R (Bl WO,
THICH 59.14 g/LPY,

MELEFTR LA, R N263 ARy, 3
SARPERERR I T N263 WREERIHG N, At BT A AL
AR A R 8 e g — D4R iy, 1 A MU AR 25
R ZSH T WOs IR BERAR . PR, FEORIESE & 70 AH
PEREIIRTSE &, 48 S WA IR R B 2 2 i R A
T WO, IR FE AR Z —

1A B S0 A HLAH R R g 3l B i Ak
50% SO;~ 244t Eh+30% M= WE+20% i AL A ith (AR 53
H, SO ZhR R4 455 o/L)VE AFEIA, 4P AHIN ] Ky
8 min, WPRIESAHVERE, BRI 105.7 g/L WO, A1 100
g/L Na,COso FHEEAH LUVEZe A S50 4, Wil 3 P
TN SEEGHREIA L O/A=2:1, AEHUEE AN 25 °C, A

(]
(=)

0
S
T

D
(=]
T

N
S

[\
(=]
T

S,

WO, concentration in organic phase/(g-L™")

20 40 60 80 100 120
WO; concentration in water phase/(g-L™")
B3 WO, HIAHRAE 2k
Fig. 3 Extraction isotherm of WO;

Concentration of WO; in Volume of feed/ Volume of Concentration of WO; in Volume of Extraction
feed/(g'L ™) mL extractant/mL raffinate/(g L") raffinate/mL rate/%
105.7 25.0 50 21.25 25.0 79.90
105.7 25.0 50 19.08 24.5 82.31
105.7 25.0 50 20.67 25.0 80.44
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Table 9 Performance of N263 and synthetic product

Saturated loadin .
£ Conversion rate of

Extractant ~ Raw material Step of transformation capacity (for WO;) of . .
3 tertiary amine/%
extractant/(g'L )
Washing with 3 mol/L H,SO, 8 times, washing with
N263 N235, n.qethyl 2 mol/L NaOH tw1c§, was.hlng with 1 mol/L 50 14 95
chloride NaHCO; 6 times, washing with 2 mol/L NH;-H,O
twice, every step costing 30 min
Synthetic Washing with 2.5 mol/L H,SO, once, washing with
ylrlo duct N235, DMC 0.6 mol/L NaOH twice or 3 times, every step 83.92 99.39
procu costing 10 min
I 1) 5 min. A5 min, SZEFEHURATIA 80.88%. ATHIAHMIRIZL

HIE 3 FTLAEH, 41U 50%S05™ 2844 4h+30%
PR 20% B LA (AR 50, SO F4k b4 455
gL)EAIZE & (L WOs 1H) A 83.92 g/L Aity, 5
N263 AHEL, MRS E T 41.90%, BRI
e T RFER T WO, WREE, HAa ARt R
243 N263 MG = tEaexs Lk

TEARBF AR R e BOD PR UL S v R A
75105 H AT H 2R SR AN N263 HEATXTLL,
gE WK 9 g,

& 9 i LR M, A EA LI A
FSCJEUR T3 TR AR SR Y S A O SR R — FH i
B B A ety N235 N, FEAbSarik 3
99.39%, T JEA N263 G L EMFALE,; fEikm
Ji A i A 450 H,S0, IRVERT NaOH it 4~ o
BAF sl R, 5 N263 FEARREA LE, KoK
P TR AEN DT, AP R ) 4
S0%(AFUS BOBC L, HARRIZ B 5 N263 AL I T
41.90%, {HF1530 5 WO, W JE I AW, Ffasi K
g 0h APT ZA R =D REFERG.

3 Zig

1) = E S LA AR E - T, R IR IR
T HEREAUE G L2 A R FH AR N235 &
PR BRI B, BUR A 21K 5] 99.39% .

2) HERIREEZ 4 Hh 4 HoSO, RVE . NaOH filiist:
JEATEERL N SO FkkEh, 15 50%S05 Ak ER+30%
il S W20 il A 8 1ol (PR 23 40 J8 3 L 48] 1 1) 7 AL
A, 45 25 'CF, LIAHEE O/A=2:1 ZHF 105.7 g/L WO,
F1100 g/L NayCO; FIRAESH ™ JRF T vk, A< )

(L WO, i)l 83.92 g/, 5 N263 ik, &7
41.90%, BAFEREHER = T AW WO R EE, ff)5
LRI APT Z8 Rk . REFEREIC,

3) HILIRKRERZ R & B L 2SR IR e
TERAR, FERTTE, SRR R, AR
PR, 5 HETHEH 2R SR AN N263 AL, BA
IR Y 5
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