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The present invention provides a process for improving the color of trimethylolpropane which comprises
the steps of a) supplying a crude, aqueous base solution of trimethylolpropane, containing color causing
impurities, and having a pH of less than about 9; b) contacting said base solution with an alkaline material
for a period of time sufficient to increase the pH of said base solution to greater than 11 and at a sufficient
temperature to allow the color causing impurities to react with said alkaline material; ¢) cooling the resulting
solution from step (b) for a sufficient period of time; d) contacting said base solution of step (¢) with an
organic acid for a sufficient period of time to lower the pH thereof to less than about 9.5; e) extracting the
trimethylol-propane from said base solution of step (d) with an organic solvent; f) separating the
trimethylolpropane form said organic solvent; and g) purifying said trimethylolpropane from step f) to from

a trimethylol-propane having a phthalic color of less than 0.20 and an acid wash color of less than 8.
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The present invention provides a process for improving the color
of trimethylolpropane which comprises the steps of a) supplying a
crude, aqueous base solution of trimethylolpropane, containing color
@ causing impurities, and having a pH of less than about 9; b) contacting
said base solution with an alkaline material for a period of time
sufficient to increase the pH of said base solution to greater than 11
and at a sufficient temperature to allow the color causing impurities to
react with said alkaline material; ¢) cooling the resulting solution from
step (b) for a sufficient period of time; d) contacting said base solution
of step (c) with an organic acid for a sufficient period of time to lower
the pH thereof to less than about 9.5; e) extracting the trimethylol-
propane from said base solution of step (d) with an organic solvent; f)
separating the trimethylolpropane form said organic solvent; and g)
purifying said trimethylolpropane from step f) to from a trimethylol-
propane having a phthalic color of less than 0.20 and an acid wash
color of less than 8.
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7.4 K
T ERABRTEHRME  c-BIEMELEE CBESEY
® REERE > FTRHFARI —BRER -RHEBACHRIET » LEE

AT - RGO ZETHH -

14 A R-F > # 10.0 g TMP R A4 -

2.0 46.2 ml F ¥Aomkh PSR - TMP / F %
AWM E 6212°C » a3 H BB RS
4 o

3.4 60-64C 444k 5.0 048 -
] RASMBERAEARB 64C -
223 TMP Exs ks » B4s3He5 5.0 448 -

4B BH R > I RoYBERR - TMP @it / o
Big o MBPMEAF 375 ml FEAEEAN o
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SHEFRKREFRHLESRBF > o 125 ml RBERN
o - ol
6. 2B} » BRI 3015 £ o LB BIKA
TR R/ BELSWiNI 4.0 542 - HoREBEFHE
KRRHBEEE 1l com UV > ZoEBE > #
Gardner &, 44 B & -
15886 #ﬁ%*?ﬁ/\ TR B A E
R o J'Eﬂ'/ / m B FLIL& 'E"/’:% 7 4%
£ 8y 4.0 h\éi,ﬂﬁl‘&?‘]?:"?’n\ﬁﬁ » R EH L
o0 R 6 F FIREAR SR B -
8.8 UV s & 473 -
0.4 73 UV #1% > L2 R 7584 Gardner &4 o
#7 Hach DR/4000 » £+ 4
(@ME S » EH T REEHITEE
(b):Z 4% Hach # % 1664 " &1 » Gardner | °
(e ErEME T BAZUVHE 3 "TE -
DEBSFER HBREEMH AL & T H

iﬁJ

1# A HunterLab &, {845 K1k %

w e @, 313 & Gardner &, 44

()5 #c ey T B4s F 2 “SENSOR” » i£4% N2 %
’fb_] °

b)ER—RE » B“UVout” » #2“0K” -

OFEZFRAKEREN  FAT2EEAE -

(B ek Loy OK” > 2 RKERAFR L FHAAMK
BREA

(e)B“OK” > # A ZMERBEZF » BB LE
F/REZARSDE -

DieZaHBERLEER  LETAKRSETRES
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0.1 NHCI -

(@B etk L4“OK” > ZE RE A Al a8 K LR
o o

(h) &2 —=k“OK” -

DI ZMBEAHSETRLERLE BEIHIEAY
PR AEXRFEZARTZRDER -

() 25:“READ SAM” -
32 1 ARG ZAT 0 MRIhL B B e

SRR EAN -

(K feeriayds € BMFIT LS L4 BCOK” -

(D& R B~k L » W Gardner 10 mm”F F -

(M) EARLBRO2I(K) > BR L4tk -

M)EBFE a-h> L&A 20 mm # FA2 24
7K & ¥ G A8k A R BT K 9 20 mm A% -

8.3k &
ek E AR AEEMNE  ER s AREHBETB
# k25w 89 Gardner &.44
0.0 %
LB aBEERAMGRBIESE (FHFRXBE) B

MTEa, oH - BBLERF  EEEE T Hz
ERl - HEaHamET £ T HHIHET PHF
BRER &44<1 Gardner By - £ 2 a>1 > B4
BEGFf ) R BB -

2T EH KRB RSB E R RN -
B FERABAF A SR B RBITER -
£ M Gardner ALLBEELEHZ S ABEREMLE

1.5
e ERAM R =8 - ERwWEEfv = & VB H bR HEK
BF 42 200°C R JE 30 44884 Gardner &5 €225 o
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2. A X
(a)ASTM » ASTM 2 & F4& (1987) & 6 & % 6.03
Z (ihid) 2% D1544-80 > % 284-286 § -
(b)ASTM » ASTM 242 (1961) % 8 # » 2%
D 1544-58T » % 728-30 § -
(c) “HunterLab Color Quest % Gardner &,{8 & 3TiE” >
SIM 07-97 -
3.4 ki
A ERAAFMALLEhEALLBREE A=
Gardner & Z 5 °
o 4EE
(a)Gardner/Hellige Vamish tb &K & » A &8 - &85
Gardner 41 1 £ 9 -
(b)# &% % » 13x100 mm -
(c)HunterLab tb &3t R E R & ©
(d)E A
3k 1Sk A $48 A HunterLab i@ A k88 -
()& & DeskJet 500 Ep A K ER I o
(DAo 23R > fEf9iE$1B E £ 200£5C -
‘ @& XRESH -
(h)3H e % -
()t &b & 22
5.3 A&l
BKEF - ACS R B & (99%+) -
M
QFE L ABRFE NG BAHTRERERG
(b)REILLDeF > HERFE -
(VR BAF £ RIS SHeF » %388 % MSDS A
7?“-?\-4@*571\‘ °
7.42
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QHNDHHEL > LB LEAE A o 52 HEKET
B|TEA L -

(D) #» TMP # & : et BfoBkEF R4 1:1 AN
BN RAFE 1.2 50 MR T204 A E
e ERBEPA 413 LY 1.0 4k 0 £15F
BAREES R R 122 PERBER -

(C)$# NPG # .5 : 5 HB2 PA> B8 1.6 % PA #v
1.0 sutkah - AR BHBEFEU 13- TAME A A
FAEATR # -

(d)feth & &R A Ao BRI - 5 TR E 4 200C15C -

_ (e)fe 2 BF B 2% % 30 448 -

DFR BTG AN 10 54F - b8F > K hodiig
BREHRLE > R LETRIIRG LS E - 1547
B MERAS AL - LIRS RERBEERE
Moo BB e B AEMTRB SERARBIEH -

(g)ieth L E K 2| i 0 G T 20 H4% -

(& 30 4 REFMEL K3 BELE &K
2l DI (BLsEF) KehBERmAsr - GAHN 5
ThE o FERAKRGEAMRILEAN oS5 H48E > A A

® &3t - AR IR B RAKR S
F#h

(DI B F Ml > P2 RE M R 942474054 -
# b &3 B Gardner &,48
A B BBy T B4 2 “SENSOR” » 842 M2 %
’be °
b.aR—ARE » B“UVout”» i g“OK” -
clEZFRAGREN > FETLEE kL -
dgs £ F E“OK” > 2 RERHEREZFHRAHRL
MERN -
eB“OK”» #H#EmREREEF BB H L

Wi

> 35
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EZ AT -

fleTahk b ERAEEZAN - WEAHKIERES 0.1
N HCI -
SEABMBRENHOK” ZRKERA Al GBKLARS
7 o

h. B2 —k“OK” -

LB ERRNR S ERARSE - BTRLENSY
MAEXAEZRTEZEBR -

j.EB5“READ SAM”

ket Ry € DMBIT LR LHE > B“OK” -

® L& RBE~AFHE > H“Gardner-10 mm”F #

m.EH B ik BR RS -

n§ 855 ah > et &3t A 20 mm A% EAR AL - B
¥ G AR 4E R BLBE-F K 49 20 mm 4% o

# F kb & %5 B 3% Gardner &8

(e Gt s %K&&é?ﬁ%iﬁ%£°

(b)ie £ R BBk S foBRKEF 93k hE » RAEL BEAEH

BE -
()3t : AHRMEARAZIALE > HEBEKITEAR -
) DEBBHEHA»ZAE -
(B e ATHhDZEM -
8.4k %

ERLEFE > AIFLERLERRATI L > Bk A
(—#Msk A BB SR L) REF AE Gardner £ - b
7| &A% T # tb & 3t i& F) 4 JE Gardner 34 B 3% 49 Gardner B

fr—F %k o bk AAEN U ASTM F£ D 1544-58T R 844
#r Gardner 22 #7254 dh4g > B SIM 07-97 i@ - £ R4 E
ik DR e D2 Gardner B > Fo#l A B2 — B
z .
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HEHtLE L £ E (BR) HEXAWE LT E4K
FoZRFERRS 20 40 BATEFHAR - H=_KFEAR
LB ER ik 1 AT ERUBIERALLEBYE

R R 2T

* 1
koo | &3 | B A
1 <1 1
2 2 2
3 1 1
® 4 2 3
5 1 1
6 <1 <1
7 <1 <1
8 3 3
9 1 <1
10 1 1
11 1 1
12 1 1
13 <1 1
® 14 <1 1
15 <1 1
16 <1 <1
17 1 1
18 <1 <1
19 1 1
20 1 1
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* 2
#5% | teéEt B 3
1 1 1
2 1 2
3 1 1
4 2 2
5 1 2
6 2 2
7 <1 <1
) 8 2 1
9 2 1
10 2 1
11 2 1
12 2 1
13 2 1
14 1 1
15 2 2
16 2 1
17 1 1
® 18 2 1
19 2 1
20 2 1

Hix FHLLEH—48 15 oy — B RwEET E
BIZERFEAREERS  BT4FLLOAR - AW
BT X8R ULEaitdE~%RSD & 160 Mt &
EZERMBRSD 0 = FEARMZHFLHER » RLE
3 T~HRSD A 27 > mib @& BRIBRSD A 32 -

10. 5% %

1tk st 4 ML BER RPAi s =R V&
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P e o1 i Bl B B Ak b AT 4T o

QETERAZNBALR A4 2 LRAE TS
Ny fo/ R ERRTLEESRERERN » BPEK
REEHR - BRERF LRI RERY>MWEG - F
TSt REWHEM RATHEZHEEE

A o
Gardner &, 15 % APHA 2 4a¥HE > EELEZK » &5
%o F
APHA &, 14 GARDNER #&,1&
0 0
® 99 0.7
153 1.0
403 2.3
e 1

ERAAERAZRATNGRIEZZS, > HeRE TMP
KR » BEABIoKRIE - BE TMP FEx e bidE B aTi
BV EM - mE TMP (pH 7.5 #v 35°C) #yaké&fd 1.4
(APHA 241) > Bk 44 10 - % TMP 9 SN E
ROANBEBERN SO EE AL KER AEZRESY

9 Z pH f£ 135 14 - AW ZE 90°C » A5 30 542
AEEER (20C)  AEBEBNZAFAS TMP 8K > io
30%EEFE 0 2345 TMP & MmEE X £ pH 8.0 - TMP
BRBEAEBER > fo Lillsbibi®f2 0 S H L TMP 4 &
Mz el - &1k TMP 4 mihehak &4 0.1 (APHA 21) - &
&8 6.0 -

s 2

EHREHG 1 £F > HAA/LHFAALAILLH - AR
TMP 5% pH 7.0 » 30°C » Bké&44 1.1 (APHA 176) > Bkt &,
11 HmS55%ETRELMER A4 pH 12.1 » RE4YH
J£ 50°C Aok 30 548 > ARIEAHE TR - i TMP JBR&
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A UEEKER > 32 pH [E3] 7.5 - xt% TMP 4 ek &
14 0.3 (APHA43) > 8% .44 5.0 -

T 5615 3

ERERG 1 £F AR/ AA LALLM - mE
TMP ##%& pH 7.6 » 32°C > Bk é&. 14 1.4 (APHA 224) Bk &
A9 i 45K €2 R AIMER > 45 pH 12.0° RE5HHE
F£ 50°CAhugh 30 542 0 RBAFHE TR - b8 TMP BR&
Ao LB KER > 32 pH 53] 7.8 - 1% TMP 4 4 ei8k &
14 0.5 (APHA72) > B2k &.15 6.5 -

£ ¥fs] 4-19

R EREW®A 1-3 89BN AERALTE -S4 H
ZHRFFHEmA TMP B E/ALRES > BTRRAR - &
FEHE B BT KBRINBARBABREMESEH
B R EHRAAEBZ Y TMP B4 - %tk TMP
BRBEMNEA AL BERREANHZE - RAK—F 5
Bdr TMP Rk > KES —BH% » T35 £ T B1IK
# pH» 2B D - 5/ KOH fu &84 6 TMP A& ER
# o 850 pH ¥ B HF R R oMkt » sAE AR B X464 -
AW REAM  WE I5E TMP 4% > skt - b g
TMP 5% (15) F39#58ke{a 1.2 (APHA 200) 0 &k &
{4 103 - KOH & 45% Kz » Z/h0 KOH 4R 4642 F3
pH % 12.5 f£BE S0C#4Th#h-F34 30 5548 - @HEHRfo
AL S BRERIEE 0 oM &L TMP #5 - 15 Bk S e T8k
&4 % 0.14 (APHA 31)> B2k & 58 - BARBBRAAKR
TP 8 ' RERAFEZZHEES - b RE LB
BRZ— TFEFTLABRBECEZIHERSTALH 12% -

Fb > T HEF LB R B LR TMP A2 24k
BRAEEAd 0 24 6 &l mEKEE AL 0 24 50
APHA {2 8 -

HARALHAZYRSYE TMP REEMEH R ARG H
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RoBABERAS - LERUBUIXREBHLME S TEE  F &
FRBEARBER - BN TEAN G TRAESKBELS LR
TS B - ERLABRLA AN BEAEHEN QR FAHEME
B MABRZISRE - TRAMBEDHNE Cuy B4k
RXGEIEHRE > BT 2AREREA - @A B EHHA T
BB MARAGaMERAEFTEA - — M T > Co F I
B AHER Cop BlRTE > TRHMBESH - X Copp B
HEE AL Bldo 3-Z4-3-AA-3-BEAA-3-ETHA--
3-BETH-3-Z8TAH 3ZRTHATE > RAHELEX
B s ECEAfoE e 4-THK- 4 ERE-4-E2RHKE- 4
ETHR-4-ETE- 4B TEF-=ZRTHRE --ET
Bffo-IE RBS S 5-TLAk-~S-ERA-S-BRHE-S5S-ETH-
5-BTH-5-Z8TH-Hv 5-Z8 THECTE o EEES; 3-
FTEACEF -FARE 4 FHERE - 4FEAERRE -5-F4
CEfo S-FRBEEt 335-ZFRAERE-33-—CLRAEKL-
44— L HER- 33— FRAEEA-33-_FA T AL
CS55-— FRARA- 33 FHRERA- 334 FAEA-

34— FHERE- 35 FRRE- 44 FERE- 33

LR TH- 44— F RO E-45-—F RO HE--34-—F
Ao k- 35-—FHRATHK-33-—_FHOHA- 34— AT
A--3-FAA4-TEAK- - 3-FHA4LHCHK--334-=¥F
EaA- 344 FHRARA- 334 FHROHA-344-=F
AT A 334419 F K RAE; Cop EIREBFBEALE -

ABEARBABESZABAZRKRTELIR - =8 FEER
s ZRFETHR MR_—EBNERAWE UL FELHRK
RAF -

BARFACHLEE  ARAEARHNRERRZE
Ko AENLEZ FAEM G4 o FEMN LS B L
ABR Kol - oA M A AT RAT R AR AR L EEH - £
A B ILFINGE » RER—F A - sbsb > Fho KHFH
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ZERFEALBHZ UG TR T ASRRE - F
o —RBHTARY I LEARBHIHA 0 BERMAE
B o
[B A EHRA]

_‘;ﬁé‘ o
(&85 RA]

,;ii\ =]
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nﬁé§§

l.—#= ‘?’ﬁwﬁ EEZEARF % OETHE

(a)ﬁi@ﬁi:— Y EE R ZRKIER S TREME -
pH A& 9 XX7TF

(b)&2 %Rz > S EAE 1 2 60 248 R G
aRE& pH 2] 11 Ak » BE A 50C E 150°C1E %
&5 H LMY RE

)& BT AERAE)EE 10°0C £ 50C

& F RO ZBEREABBEBEA L > » 8 pH
BARE] 9.5 BATF ;

(e)A 75#%@»@" %&%(d)ztz&m&%ﬁﬁx e BE )

DR ZAERBE v EE=R FERK

B FTHOX =L TFEAKLAIL BREZLTFTER
o HEKEAE/A 020 AT » BREE A 8 T4 -

240 FHERGEE 1 B H ik i‘l’ﬁ&ti%ﬁigé 2R
4B At - st 4B A At 0 RERSHE -

3R FEABEE 2HZ T K i?%&%ﬂ%ﬂ%%
47 R B AL o

4o PHEAEEE 1 Bz hEk ¥ AEFHA)Rz pH
%7129 mAEMBREBEGLES -

S—#-RF¥EAKR (TMP) &EXBR Y% 6T 5H
BB AREH Tz RY TMP Kigk m@&&%u&
BRETBEARG  KBERER TMP > forF EER TMP 4
b BB ROFETHESL  RNABTHE2RE TMP ZR&R 5

M
Bz

o

?
T\:ﬂ

MM AR EMERE > & TMP Bk A%  BimA#E

B > 32 TMP AR 4rFHv > ARG BEITERMPLILT R » R
BAEUREMZ TMP 5 -
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